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Free
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£100 (UK mainland
only) Add just£2.50
on lower price
orders
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TRANSCENDENT 2000

ponents of its larger bre
The kit
scepe of the first time
builoer — buy it, build it
— play it! You will kn

2.J90 Stereo Mixer — this is a raally
versatile new mixe- that enables the
constructor DJ to produce a profes-

sional performance every time. There you have made the
are two stereo inputs for magnetic cart- choice
ridges, a stereo auxiliasy input and mike . .
mpat. Other ‘plus’ teatures are auto- Comple'[e kit £165.00 +
panning for fast or slow slider cantrols.
multi-mixing, ducking. interrupt, iNput 1
modulation, in short everything the !*
wnole works — ANG — under £100 C(Jmplete' Complete kit £97.50 + VAT
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from -he factcry.
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This versatile modular mixer, featured as a constructionalarticle in Practcal Eleciranics
car: be built up to a maximum of 24 inputs, 4 sutputs and an auxiliary channel Each input
channel has Mic ard Line inpLts, vatiable gain, bass and treble contra’s and a para-
meir ¢ middle frequency equalizer. There are send and return jacks, auxiliary, pan and
fader controls and output and graup switching. The output channels have PPM displays
and record and stucho outputs. The gLxiliary charinel also has a PPMdisplay anc therg is
a headphone monitor jack and a built-in talk-back microphone. The mixe: modules plug
Into base units each of whichtakes ugto 6 channels. To eliminate hum, the power supply

a 3 octave keyboard the ‘2000 features
the same design ingenuity, careful
engineering and quality com-

is well within the
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Digital Delay Line — With its ability to give
delay times from 1.6 mSecs to up to 1.6
secs. Many powerful effects including
phasing, flangine, A.D.T., chorus, echo &

vibrato are obtained. The basic kit is ex-
tended in 400 mS steps up to 1.6 secs.
Simply by adding more parts to the PCB
Compare with units costingover £1.000
Complete kit (400 mS delay)

Practise Kit on

is in a separate cabinet. 2 b ; L 1 £130 + VAT
KIT PRICES S Parts for extra 400 mS delay
irput channel £16.90 Base unit and wooden front  £27.50 \‘ Free Soldering ?’ £9.50 + VAT

Cutput channel £18.50 Fair of mahiogany end chee<s £12.50
Auxiliary channel £2250 Fower Supply and cabinet £19.50 «gl request with your
Blank Panel £3.00 1 first kit — useful
All prices are VAT exclusive tips, well
illustrated.
TRANSCENDENT POLYSYNTH — A four octave poly- 2
phaonic synthesiser with outstanding design characteristics
and versatility and performance to match.
Complete kit £275.00 plus VAT (single voice)
Ex>t-a voice (u) tc three more) £42.00 plus VAT

Zomponent
packs for most

catalojue, full

w(

kits arz2 available
See our great free

MPA 200 — 1S a low price.
higr power 100W ampliier.
' its smart styling, profes-
sional appearance and per-
formance. make itoneof our
most popular designs. With
adap\able inputs the mixer
accepts avarnety of sources
™ yet straightforward con
struction makes 1t «deal for
the firt tme bulder Complete kit £49.90 + VAT
Chwcrvatheque £000 — a § channel lighting
sys 2 powerfal enoun for professional discos
yete N ¢ lable for home-effects. Sound to light
strcbe 10 musc level. random or sequential
effects —eact chanrel can handle up to 500W
yet T naral wring is reeded with our umque
singe=boerd design. Ccmplete kit £49.50 + VAT
ETi VOZCODER — 14 channels,
eachwihindependent levelcon-
tral, for maximum versatility and
irtelligibility: Two input amplifiers
— for speech/excitation — each
with ievel control and tone control
The Vocoder is a powerful yet flexible
machin2 that is interesting to build and
thanks to our easy to follow construction
manual is within the capabiity of most enthu-
s asts. Complete kit £175.00 + VAT
SP2 200 twice the power with two Of the reliable
durable and economic amps from the MPA 200. fed by
saparate power supplies from a common toroidal trans

,L__

H tormer. Superb fimish and quality components throughout
i details of all ug 10 {even over) the standard ot high prices factory-built units!
our range i Compete kit £64.90 + VAT
= -] ~ il
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ORDER BY PHONE (0264) 64455 —

Simply request your chosen kit and quote your Access
or Barclaycard Number.
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SWITCHES OIL SWITCHES VEROBOARD 0 tin ValEge:d| 198 IDC CONNECTORS
TOGGLE 24,250V [SPST)4way 70p. 6 way 85p; clad plain | Vero St 055 PCB Pugs  Femsle | Female
SPST 33p  8way90p; 10way 145p 212> 3% #Bp with laich  Hesder | Card
DPDT 440  (SPDT) 4 way 190p. 22 %5 100p - "s"' A:;: Puo E‘;?:,m
SUB-MIN TOGGLE ROTARY SWITCHES: 334 - 3% 100p — | PROTO DECs 10 way ,o';' 99p 865p | 120p
SPSTon/off  54p | (Adjustable Stop type) 3?4 5 115p Veroblock 40Bp |16 way  130p 150p 10p | —
SPDTc/over  60p | 1pole/2to 12 way; 2p/2 10 6 way: 33//’4 x 17" 390p. 98p | S.pec 3B0p | 20 way 146p 188p 125p | 195p
SPDT centre off 85p | 3pole/2t04 way. dp/2toIway  45p :k: >'I 1'30 436p ? Eurobreadboard  520p | 26 way 175p 200p 150p |240p
SPDT bissed both [ RDTARY: Mains DP 250V 4 Amp s ‘0' pins 150; Bimboard 1 570 | 34 way 06p 28p 108p | 320p
mas 0 | oo oo Tap | SwomveSS? R0 | d0uay  ze zb tsp |
tags i way P
DPDTY centre off 88p | RDTARY: (Mak-a-switch) | [ALO ETCH 60 way - — 230p |495p
OPDT biased both | Make a multiway switch. Shafting as- VERO WIRING RESIST PEN
ways . sembly has adjustable stop. Accom- PEN + spoool 340p Plus spare tip 90p
DPDT 3 positions modates up to 6 wafers Spare spool TSo EURO CONNECTORS
on/on/on P | {max. 6 pole/12 way + DP switch). Combe 8p Female Socket Male Plug
3-pole2way  208p | Mechanism only L T ULTR TS Stt. Angle Stt. Angle
SLIDE 250V WAFERS: (make before break) to fit | FERRIC CHLORIDE VA ANSOUCER mpp 0 D EI R
DPDT 1A 14p | the above switch mechanism 1 Ib bag Anhydrous 40KHz 325 pr 0! ¥ '
DPDY tAc/off 15p | 1 D0le/12 way: 2 pols/6 way: 3 pole/a | 198p - S0 PAP gty W = o D
oPOT YA 13¢ | way: way: 6-/2 way 86p 2x32 A+B
Mains DP 4A Switch 10 ft COPPER CLAD BOARDS X 2 B D B
L DIN41612
PUSHBUTTON 8A ST e G Fibre Single Double:  sRpgP 2x32A+C  206p 340p 240p 300p
with 10mm Button | ROCKER:5A/250V SPST 28p glass sided idad 95 «85 DIN41612 3% 32
SPDT latching 99 | ROCKER: 10A/250V SPDT 8p | & <6 %0p o0 %p A+B+C 3®p  60p  3%6p
DPDT latching 145p | BOCKER: 104/250v DPDT c/oft ~ s8p 5ol ED 5
SPDT moment 99, R: 10A/250V DPST with neon
BPDT moment 1455 e | DILSOCKETS | E20C. .. DILPLUG (Hesder) | pono o e
. THUMBWHEEL Mini front mount Low Wire 1 .156 Solder 1DC v 5
Mini Non Locking Decade Switch Module Prof Wrap 2x15 way — 140p 14pn  40p p"f;e percolo(
PushtoMake 18p  §.C.D, Switch Module 750 8oin 8o Mo | 2x1BwaylB0p 4G | 16pin 4w 06 | o Cley CoOor
PushtoBreak  25p  Mounting Cheeks (per pai) 8o oo :g g 222 wayio 200p | 24pin HAp 5'7"’5; 16 way 2 ﬂ
Gl 2x23 way 175p — pin  260p 20way Mp  S0p
JUMPER LEADS (Ribbon Cable Assembiy) o % e | 2XB oy 2250 Tt | 24wayap &
ETi Length 14 pin 16 pin 24 pin 40 pin 2pin  p 6p 2x30 way 245p — 2UF OIL 33 wey G0p %o
PROJECTS Single ended DIP {Header Plug) Jumper 24pin  25p 0p 2 %36 way 295p — SOCKETS way T0p  %0p
We'stock | 24 inches 0 16p 2400 3Wp | 28pin 2o b | 2x40 way 315 _ 24pin ) 52
most of Double ended DIP (Header Plug) Jumper 40pin  Mp Wp | 243 way395p — 28pin  820p | B4way 120p 160p
the parts 6 inches 185p  206p 300p 465p 2x76 way 550p — 40 pin
| 3% ones 205 on e s
inches P ZBp MEp 540p | ANTEX SOLDERING IRON
M 36 inches 200 2500 3o 5%0 | clsw  assp CX1TW | a7p mET ‘D' CONNECTORS
IDC Female Header Socket Jumper Leads 24" CCN-15W  486p CX25W 510p ‘O,C . miniature 15 75 a7
20 pin 26 pin 34 pin 40 pin | SPare tips, assorted sizes 65p 0,21 pitch w%y B & &
Single ended 160p 200p 260p 300p | Spare elements 210p Olway) Male
Doubie ended 290p 370p 480p 625p | lron Stand with sponge 165p Sokder huge 0p 106p 10p X0
- Angle pine 150p 210p 250p XMsp
VOLTAGE REGULAT pln B D TOES
TRANSFORMERS: ILATORS |SOLDERCON PINS| oo
30-3V; 6-08V. 9.0-9v; 12012V, 15.0-15v 1A TO220 Plastic Casing Soiderlugs  106p 180p 20p 3ép
@ 100mA 98p +ve ~ve Ideal for making SIL Anghe pins 1% 2p 20p Mop
peb mounting. Miniature, Spiit Bobbin 5V 7805 40p 7905  4bp o DIL Sockets PCB pins lp  180p  M0p K2p
IVA: 2x6V-0.25A; 2X9V0.15A; 2x12V-0.12A; t2v 7812 40p 7908 e0p ;gg pins 750 | Covers Wp Mp p 100p
2x15V-0.1A 200p 15V 7815  40p 7912 46p ; pins 360p 1DC 25 way ‘D’ Plug 385p; Socket 450p
nisvoga CSA 2OVOIN zazvozen | J8v THE 4 8 B ALUM BOXES
X . 70p
Standard Split B . 7924  &p Ix2x1” [ o
BVA. 256V 5A BBV 2x12v-0.3a | 100mA TOS2 Plestic package axgpe e | bl Anemon 2
2x15V-0 25A 20 sV 78LO5 a0p 79LO5  60p e :2,! 1& 18" long, Singie end, Male
J2VA: 2x4.5V-1.3A; 2xSV-1A;  2x9V-0.6A; OV SLOG R 30D, axdx2y 120p | 187 long, Singleend, Female  52Bp
2x12V-0.5A; 2x15V-0.4A; 2x20V-0.3A 8v. 78L08 30p - Bxax1i 99p | 367 long, Double Ended. M/M  1025p
26p (35p plrp) 12V 78L12 Mp 79L12  e0p Sxdx2]* 120p | 367 long, Double Ended, F/F  1060p
;4;/&:0 g;s\;;lz.gci) sMav-l 2A;  2x12V-1A; 16V 78L15 30p 79L15  @0p 6x23x 11" 90p | 367 long, Doubel Ended, M/F 996p
x15V-0.8A; 6A 30p (60p pErp) 3
BovA: T0VAR 29V2 54 22v.2A. 215V ';%Z Toh D R 160y | Sx 22 b4
SA; -1.2A; -1A; Y 4195 180p  78HOS + 5V/SA 5B0p | 6 x4 x3* 150p
Special . .. $86p (60p p&p) [ | m3ggk 13Bp  7BHI2 +12V/5A 7x5x3" wy | @ SPECIALOFFER @
ly wound for Muitirail Computer PSUs LM317K 00 580p | 8x6x3" 210p
g ioviety Sl T oty | LM317KP p 7BHG +6Vto +25V | 10x4x3"  240p 1+ 50+
P -
OVA: 2x12V4A; 2x1SV-3A; 220V25A; | fegask 52 Bes onrmreitd | MPCAs | 2764  450p  395p
225V-2A; 2x30V-1.6A; 2x50V-1A $20p (750 | [m723 var 3 SA ‘ 860 | 12 x8x 37 29%p
pép charge to be added over and above our nor- |’

mal postal charge).

PANEL RELAYS
METERS Miniature, enclosed. PCB mount.
FSD SINGLE POLE Changeover
60 x 46 x 35mm RL-9t 2050 Coi; 12V DC, 10V5 to
0-50uA 19.6V). 10A at 30V DC or 250V AC
185p
DOUBLE POLE Changeover. 6A 30V
DC or 250V AC
RL6-100 53@ Coil, 6V DC {5V4 10 9V
190p
RL6-111 2050 Coil. 12V DC (10V7 to
19V6 196p
RL6-114 7408 Coll, 24V DC {22V to
37v) 200p
AMPHENOL PLUGS
IEEE 24 Way 550
Centronics Parallel 36 Way solder 530
Centronics Parallel 36 Way IDC 495
Centronics 36 Way IDC Female 520p
CRYSTALS BUZZERS. miniature, solid-state
Poeownz 100 | eviava v 700
;%::: 268 PIEZOI TRANSDUCERS
455KH 370 | PB2720
TMHz b4,
:-ggm‘ g LOUDSPEAKERS
z Miniature, 0.3W: 80
;gm‘: 21 2in.3}in 24in. 3in
ieasod o 2{in 400, 640 or 800
I 2 | ASTEC UHF MOOULATORS
3.278M 160 Standard 6MHz 26p
3.5794M 98 [ Wideband 8MHz 480p
3.6864M 300
4.0MHz 150
:.oaaum gg ‘WEMON’ New Version
LT WATFORD'S
4.194304M 200
4.433619M 100 Ultmate Monitor IC
5.0MHz 180 A 4K Monitor chip specisily designed
5.185MHz 300 to produce the best from your:
5.24288M X0 Superboard Series | & NI, Enhanced
6.0MHz 140 Superboard & UK101. As reviewed by
6.144MHz 160 Or A. A, Berk in Practical Electronics,
6.5536MHz 226 June 1981.
7.0MHz 160
7.168MHz 280 Only £10
7.7328MHZ 250
ST B BBC MICRO
a.ow;; 10 | AND UPGRADE KITS
S ooaam I | {0ur BBC Micro Upgrade Kits will
9.00MHz 160 save you fsss . . )
10.0MHz 175 | BBC Micro
10.24MHz % Model A £299 (incl VA
10.7MHZ i
12.0an 5 Model B . £399 (|r1cIVA
12.528M 300 | (Our BBC Micro Uparade Kits will
14.31814M 170 save you fisss . . .}
16.0MHz 20 | 16K Memory (8 x 4816P) £18
jogMHz 19 | Printer User1/0 PortKit  £6.98
20.0MHz 200 | Comptete Printer Cable 36" £12
19.968MHz 150 | Disc Interface Kit £65
24 .0MHz 170 | Analogue /0 Kit £6.46
24930MHz X8 | Serig| |/0 Kit £6.70
;ggﬁg‘M :: Expansion Bus Kit £6.10
27.146M 190 | Complete Upgrade Kit from Model
38.66667M 176 | AtoMod. B £43
48.0MHz 170 | We supply complete range of BBC
100.0MHz 286 .| Ppiugs, Sockets, Leads, Peripherals,
116.0MHz - 260.| gofrware etc. Send SAE for list

COMPUTER CORNER

131 0 140 NEC PC8023BE-C PRINTER
50 | 4543 70 ® MX80FT/3 EPSON PRINTER 10” & Friction feed, 9 x 9 matrix £320¢£7 car
13| 454 L )
4544 150 80 column, Speed 80CPS, Bidirectional, Centronics Interface
:g 548 40 TIL21 Grn standard, Baud-rate 110-9600 (BS232, Hi-Res, Bit Image
4549 37 t . H H . Hi-Res, d
13 | 45853 245 TIL212 Yel. graphics, Subscript & Superscript, Underlining facllity plus MICROLINE 82A~ RRINTER i
50 TIL220 .2° Red £00 80 column, 120 CPS bidirectional, Logic
a0 | 4584 190 G G sheets of paper FREE ................cc........ -£324 + £7 carr seeking Tractor & Friction feed. 9x9 matrix,
L] :ggg : Amber ' ® NIX100 EPSON Printer. 136 Column, 15" carriage, plus ail the true decenders, 40,66,80 or 136 colms per
2 | 4557 0 0.2" Bi colour features of MX80FT/3. Plus FREE 500 sheets of Paper. line £325
70 | 4558 120 Red/ Green % TS PSRN Only £426 + carr.
4095 % Green/Yell L
o 3 s | 458 3w ® SEIKOSHA GP100A. 10" Tractor Feed, 80 Colmn. 30CPS, ORIC MICROCOMPUTERS
4087 290 Red/Green/Yellow 86 Normal and Double Width Char. Dot Res Graphics . . £175 (€7 car) 16K and 48K versions available.
e X aoss g | A1 M| emnem Red 05 P
w017 2| s | sz am | Reved ® SEIKOSHA GP250X. 10", 50 CPS, Normal and Double width
4018 & | 4180 % | 4568 280 | 0.27red 86 and height Char. R$232 and Centronix Intrf. standard £240 (£7 car)
4019 x :;g; : 4569 1w (s;?::r:.w;ﬁng:y Red, 3 ® Printer Cable for our printersand BBC . ... .. .. ... o £12 MONITORS
0 2 aes s | sz B " Stackabte' | ® SOFTY Il An intelligent Eprom Programmer and Emulator. ® MICROVITEC 1431. 14" Colour Monitor. RGB
4022 © ::;; “9: 4581 250 LEDa vl 18 Ac:egts a 24,"‘" IS/\; Egrocr)n/PHa(s: Memory Map TV Display. R$232 input {as used in BBC prog.) . ... .. 250
4023 13 4582 89 , Green or an entronics . Copies, Emulates and programs. Y " i i
4024 k°] :}g; ;: 4583 90 ;::neuhr LEDs ., RS 232 and centronics routines standard. PSU included. ..,g.£169 BMC BM1401 14 Colour Monitor, RGB éngp;;-,
“036 % | 4408 70| W0 8| Ghenoryelow 22 | ® TEX EPROM ERASER Erases up 1o 32 ICs in 15.30 minutes... £33 ® ZENITH 12" Green Monitor, Hi-Res . ... .. . £80
4027 20 ::}t‘) g 4597 330 ggﬁ% intanad e ® TEX EPROM ERASER with a safety switch..._.... . £35 Carraige on all Monitors is £7 {Securicor)
4028 39 4599 280 jgtecton ® TEX EPROM ERASER plus our Solid Stater ELECTRONIC
T
oy & | gz B swos Cw ﬁ{—;g nfrafed 58 TMER. .o o o B 7Y CASSETTE RECORDERS
4031 125 4419 280 | 40098 2 1138 4% [ ] IMER, Solid state, 15-30 min. Connects directh S @)
4032 80 | 4422 70 | 40100 295 | TILI0O L to above Erasers. Protects your expensive Chips fror: mace Tor Marocompetars ALISE Soaretanal
4033 126 4435 860 | 40101 130 BARGRAPH. Red 10 overcooking. Our timer pavs for itseif in no time £15 — 28
4034 140 | 4430 999 | 40102 140 | Seoments Z% | o SPARE ‘UV' Lamp bulb ) T .
4035 45 | 4450 3o | 40103 175 ISOLATORS WEROM for ACORN ATOM
4036 275 | 4459 360 | 40104 95 174 55 ©® POWER SUPPLY. Regulated with Overload protection. Variable A highly sophisticated Acorn Utility ROM. Plugs
4037 115 | 4490 360 | 40705 105 | D74 99 Output, 5V to 15V at 4A. Professionally finished £38 ight i i i ' ili
4038 110 | 4500 &75 | 40106 36 | -ILQ74 186 straight into floating point Atom’s Utility Socket.
4039 260 4501 2 | 40107 60 TIL111/2/4 30 ® MULTIRAIL POWER SUPPLY KIT.Especially designed tor Gives many unique BASIC Extensions: Hi-speed
:g:? : 4$§ o0 zg}gg 1: m_g;; 126 Micros. Tested output: +5V/5A; +12V; +25V: —12V of 1A £37 Tape IN!!)tIarfac&. 2 sz rollovzr Kﬁxbo:rd, F;II
4 40 hot Lo i ify, Machine code
402 40 | iSoa 74010 19 | Oyiwgior 1% | ® C12 COMPUTER GRADE CASSETTES in library cases........40p g',zaaf:g?mff'aa;'c“‘;ﬁm“':';gp";,‘;;",,Y,EAD’ DATASE
e dp | 406 1| 011 1% | 7SeomemDispiers | o gy & 95" Fan Fold paper (1000 sheets)...... £7 + 150p carr |  RESTORE: Full BASIC Keyboard scanner (BBC like):
4045 106 | 4507 % | 40163 50 ;:B:g 37 gé :: Find line & delete; Auto line numbering; Plus: Chain,
4046 46 4508 130 | 40174 % q Cursor movement. Loopaborting; Eaisly extendibte
4047 40 | 4510  as | 40175 60 | TIL321.57CA 15 further. Manual supplied
4048 40 | 4511 4 | 90181 20 | TW322.5°CC 116 : €14
9 2% | 4512 50 | 40182 e | OL704.3"CC
4050 % | 4513 1% | 40192 78 DL707 .37 CA 99
051 & |41 s | a0t | ENDIST Red 1% | FLOPPY DISC DRIVES TEAC (BBC Compatible]
4053 50 | 4o 'm | 40iss 78 | 37 Greenca 160 | @ FDSO0A - Uncased Single, 40 track, 51", $/S, 100K . ULTIMUM
4084 8% | 4517 775 | 40244 19 67 Gw;" CA 216 ® CSB50A — Single Cased with PSU, 40 track, 5}* $/S 100K WATFORD'S il
4055 8 | asig 40 | 40245 1% | 31x1RedCA 180 | o CDBOA — Twin Cased with PSU, 40 Track, 51" S/ 200K own most  versatile
eoagl oset | Ls1ai a0k [0osTERase L 7 22 | ® CSS50E — Single Cased with PSU, 80 Track, 5}” $/S 200K ....£250 MICRO EXPANSION SYSTEM. Ideal
4055 4% | 4521 g0 | 40373 180 Lep3; pigns T 2255&:5 —g_"""l‘ Céseddwit_:\hPPs;Jlj 880';8‘5“{( sé”"sD//sS‘EgOK for interfacing with APPLE, ATOM,
4060 ry 4 45106 586 igits — Single Cased wif . rack,
w061 1B | ieee  m | LCoe Diaits 65 | @ CDS5OF — Twin Cased with PSU. 80 track. sii D/S 800K ...£599 RJREAGOS%E(?’EJUB;‘ESESALT;E: B’gﬁgg
4062 995 4527 65 ® MITSUBISHI SLIM LINE: Uncased, Double track, Double Den- ’ ’ '
4063 8 | 4528 70 M " i
et 3| BE G Lacm MmN, L, |5 OneNegbies SU Tk oensiySeTel Tuckiorsd | VIDEO GENIE, 2X81, stc. Low Cost
068 14 | sy X |oAP1z 8  REFLECTIVE  Optical @ Drive Cables for BEC. Single £8; Double £12 High Spec. As published in Practical
4069 16 | 4532 70 ?::%‘7 o gfg.f.'}g)” T'L‘Sg;ﬁﬂ ® 10 Verbatim Diskettes 5}” $.5.S.0. (5 yrs warranty). £20 Electronics starting from November
:g;"i :g :ggg z«;g BPX25 196 Switch similer 1o RS : }8 xer:atim B?stenes g}"sDSSDDDD(éS yrs warrant)y) e 1982.
4072 3 BPW21 296 Comp.'s 188p erbatim Diskettes .S.D.D. {5 yrs warranty il
4073 % :ggg : 8PX6S 770 N.B. Carriage is extra on all Disk Drives and Peripherals Send SAE for details.
ETI 1983 5
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MAIL ORDERS: - f
Unit 1, Hill Farm Industrial Estate,

VISA

Boxted, Colchester, Essex CO4 5RD, ACCESS AND
TELEPHONE ORDERS: BARCLAYCARD
Colchester (0206) 36412. WELCOME

LM33g 45 LM3g11 120 NESB6 140 T_oea
L IR LM348 60 LM3914 175 PNES67 100 TLO71 ] CABLES SRADWE CARACHFOES
SSSCMOS 80 10L7106 790 haos  qog LMgle 195 FNERTO 370 TLO7Z 50 W 50 metre pack single core connect. | PP3 battery clips . Polyester, radial leads. 250v. C280
S56CMOS 150 |CL7611 05 Blwigo o 13600 108 D Re4136 o5 RS m 95 ll o cabie ten different colours, 660 | Red or blsck crocodile clips . 6 [ rype: 0.01, 0015, 0.022, 0,033 -
709 25 I6U7821 180 BUMaB 130 mcaag 1o PROA5SS »TLOST 25 W Speaker cable 10p/m  § Black pointer conwrol knob 15 {60: 6.047, 0.068,0.1 - 7p; 0.15,
»741 14 CL7622 180 MC3 30135 60 TL082 45 W Singarascreened . . 16p/m § Pr Ulwrasonic transducers 350 “9p;0.33,0.47 - 13p; 0.68
748 35 GUo038 295 Lwoea 130 mig2s " 400 SLao0 230 Triso  So ] Ininsereened 2apim | PV Elecuonic buzzer 60 | 500 10 230 -
9400CJ 350 |CLB211A 200 | Mm1g6 55 ngzf 48 sL76018 153 TL170 50 2.5A 3 core mains . . 23p/m § P12V Electronic buzzer . 65 ¥ Electrolytic, radisl or axial leads:
AY-3-1270 720 |Chp224 785 Chass 190 miose  si9  BSN76477 10 2290, 120 B 10 way rainbow ribbon  650/m § BPB2720 Piezo transducer. 75 §0.47/63V, 1/63V, 2.2/63V, 4.7/63V,
AY38910 370 |OM7555 80 Lh3ss 190 Miaas 20l Sy o 85 B 20 way rainbow ribbon  120p/m | P64mm 64 obm speaker . 70 N 10/26V - 7p; 22/25V, 47/36V - 8p;
AY.3-8912 540 BLFIST 45 L7109 2 e B dsd ULN2004 90 B 5 way gery ribbon . . 38p/m § P64mm8ohmspesker . 70 §100/25V - 9p; 220/25V - 14p:
CAI04S 60 LF3s3 85 mri1 G0 MLoss 140 TBAB00. 75 Znaje. 100 [ 20V revrivbon . . B0pim | 20mm panel fussholder 25 §470/25 - 22; 1000/25V - 30p.
S 1% Lwe s s P Wi 10 Teamo % v s ) Tagandpower suoply ey
0 7 N4 24 135 POTENTIOMETER! y
CA3090 08 IR0 TR I 1SR [ 741 14 NES2 . 225 ToAos0 220 zNazse 350 [ ISbiabmabhekied 220014 0N 41 00 70014 0NA1 S0
CA3130 5 LM311 70 L m747 60 NES31 150 TDA1008 320 2ZN426E 330 [ 78L0S5 30 79L05 65 || Rotary. Carbon track Log or Lin 00/63V - 140p: 4700/63V - 230p
PCA3140E 36 1LM318 120 1458 40 NES44 205 PTDA1022490 2N427E 650 il 78L12 30 79L12 65 | 1K -2M2. Single 32p. Stereo 85p. [ POlvester, miniature Siemens PCB:
CA3161E 100  LM324 40 1M2017 200 PNES55 16 TDA1024 125 2ZN428E 480 [ 78L15 30 79L15 65 | Single switched 80p. Slide 0mm  f§ 10, 2n2.3n3.4n7,6n8, 10n, 16n, 7p;
CA3189 290 LM334Z 100 {M3900 45 WPNESS6 45  TLOG1 40 2N459 285 §§ 7805 35 7905 40 | travel single Log or Lin 5K - 500K | 220, 33n,47n, 68n, 8p; 100n, 9p.
PCA3240E 110 LM33SZ 125 p(pM3909 70 NES65 110 TLO62 60 ZN1034E 200 f§ 7812 35 7912 40 | 63p each. 1500, 11p; 220n, 13p; 330n, 20p;
7815 35 7915 40 § Preset submin. hor. 100 ohms -1M g}gn 26p:680n, 29p; 1u33p. 2u2,
LM309K 130 LM723 35 § 7p each. :

BC517 40 BF337 40 MPSU56 60 2Tx108 B8 2N3055 50
TRANSISTORE: BC547 7 BFR40 23 TIP29A 30 Z2TX109 12 2N3442 120

B8C548 10 BFR80 23 TIP29B 55 ZTX300 14 P2N3702 6
AC126 35 BC149 9 BCS549 10 PBFR81 20 TIP29C 37 2TX301 16 2N3703 9
AC126 25 BC157 8 BC558 10 BFX29 25 TIP30A 35 2ZTX302 15 P2N3704 6
AC127 25 BC158 10 BCY70 18 BFX84 25 TIP30B 50 ZTX304 17 2N3705 9
P AC128 20 BC159 8 BCY71 18 BFX85 25 TIP30C 37 2TX341 30 2N3706 9
AC176 25 BC16n 45 BCY72 18 BFX86 28 TIP31A 35 ZTx500 15 2N3707 10

LM317K 270 FFER| || Cermet precision multiturn, 0.75W [ Tantalum bead:
LM317T 120 %Eg'ﬁ%g FES | % 100 ohms o 100K - 88p each. §0.1.0.22,033, 047, 1.0 @ 35V -
LM323K 350 gnly 390p each. 120.2.2,4.7,10 @ 25V - 20p;

FONPWWN (00vEA 65 | 15/16V 305 22/16V - 27p: 33
400V 16A 95 | 16V -450:47/6V - 27p; 47/16V -
m soovan  50BRI0O 25 | 70:68/6V - 40, 100/10V - 90p.
Cer. disc. 22p-0.01u 50V, 3p each.

AC187 22 BCi68C 10 B8D115 65 BFX87 25 TIP3IC 37 2zTxs01 15 2n3708 10f BY127 12 BiNaOOT 3 Mullard miniature ceramic plste:
 ACtes 22 BC169C 10 8DI31 35 B8FX88 25 TIP2A 35 zTxs502 15 2N37o9 10ff 0447 10 1N4002 5 JUMPER LEADS 1.8pF to 1000F 6p each.

AD142 120 BC170 8 8D132 35 8FYS0 23 TIP32C 37 2ZTx503 18 2N3772 170§ OASO0 8 1N4006 u Polystyrene, 5% tol: 10p-1000p, 6p;
‘AD149 80 BC171 10 8D133 50 BFYS! 20 TIP33A 50 2ZTx504 25 B2N3773195 @ OA91 7 1N4007 7§ Length 14pin 16pin 24pin 40pin § 1600 4700, 80:6800 0.012u, 10p. -
ADIS1 40 BC172 8 BD135 40 BFY52 23 TIP3AC 75 2N697 20 B2N3B19 18§ QA200 8 INSAO1 - 12§ sqlp ended DIP(header plug) jumper | xrimmers Muilard BOB series: 2-10
AD162 40 BC177 18 BD136 30 BFYS3 32 TIP34A 60 2NE9B 40 2N3820 40 f§ OA202 8  INS404 16 R 24ins. 145 165 240 380 o 5n-5.220F, 30p; 5.5650F, 350
AF124 60 BC178 18 BD137 30 BFYS5 32 TIP34C B85 2N706A 20 2N3g23 65 f§ IN914 4 1N5406 17 | Dote ended DIP{headsr piug} jumper | ° £%* < 50P: 5 .
AF126 50 BGi179 18 BD138 30 BFYS6 32 TIP35A 105 2N708 20 2N3866 oo | PIN4148 3 400mWzen & RGins. 185 205 300 465

AF139 40 BC182 10 MBD139 35 8RY3g 40 TIP35C 125 2N918 35 2N3903 10 12ins. 195 215 315 4% |FTIRIS 24200V 40
AF186 70 WPBCIS2L 8 WMBD140 35 BSX20 20 TIP36A 125 211132 22 2N3304 10 op 2ins. 210 235 345 540 | EAAREUrIFENgoA 400V 45
AF239 75 BC183 10 B8D204 110 BSX29 35 TIP36C 135 2N1613 30 2N3905 6 36ins. 230 250 375 595 6A 100V 80
BC107 10 BCi83L 10 BD206 110 BSYS5A 25 TIPA1A 45 2n2218A 45 2N3306 10 L3 oy 7 memmred 7 f 25 wav D Connector jumpers 6A 400V 95

BC1078 12 BC184 10 8D222 85 B8U205 160 TIP42A 45 2N2219A 25 2N4037 45 18ins. long single ended male 495p. | 1A 50V 20 VM18DILO0.9A
»3mm green 10 P 5mm green 10 " A
»3mm yellow10 »5mm yeilow10 - 18ins.long single ended f/male 525p.] 1A 400V 356 200V . .

Clips to sujt - 3p each.

PBCI9 10 BC213 10 BF185 25 MIE3a0 50 TIP141 98 2N2360 16 2N4062 10§ Rectnautar TH3Z ptfl | EPSON PRINTERS
BC109C 12 BC213L 10 BF194 12 MJES20 65 TIiP142 98 2N24B4 25 2N5457 6
green 17 PTILI11 60
low 17 ORP12 85 Latest generation printers from
BC11§ 22 »BC214L B BF196 12 MJE3085 70 TiP2955 60 2N2904 20 2N5459 30 v y : " h
8C117 18 8C237 BF197 12 MPF102 40 TIP30S5 55 2N2004A 20 2N5485 36 ff DTILE8 40 DILIOO 90} Feson Logic e et
8C119 35 BC238 14 BF198 10 MPF104 40 TIS43 40 2N2905 22 2N5777 45 ua, colour Himaselpn ot oey Lt

Seven segment displays: Auto underline, Cantonix 8 Bit
BC137 40 BC308 12 BF199 18 MPSAQ5 22 TIS44 45 2N2905A 22 2NB027 30
BC139 40 BC327 14 BF200 30 MpgA& 25 TiS90 30 2IN2906 2g 40360 a0 gor;'é::gtgge 95 g?_r;‘oa;gd;" N Parallel Interface as standard.
BC140 28 BC328 14 PBF2448 22 MPSA12 30 TIS81 30 2N2906A 25 40361 50 >t~oso'o ENDEaTh 9 oy 060 G D e
BC141 -30 BC337 14 BF245 30 MpsAs5 30 VN1OKM 45 2N2907 25 40362 SO oo 10D G 100 | Tractor feed o £288.00
BC142 25 BC338 14 BF2568 45 MPSAS6 30 VN46AF 75 2N2907A 25 40408 7o 0. 0000 Voo W0F C )
BC143 25 BC477 30 BF257 32 MPSUOS5 55 VNG6AF 85 2N2926 9 TIL322057118 TiL321057116 | FX80 160 CPs 80 cotumn
vy 0 EoRd R MEER 8 [IHID iy T OF AR LCD: 3% digit 580p. 4 digit 620p. | Tractor Feed . €398.00  Carriage £7 per printer.

8C148 B BC479 30 BF252 35 wmPSuUss 60 ZTX107 8 2N3054 55

CONNECTORS SOLDERING IRONS ISTORS PCB MATERIALS BOXES .
I 96"(;“ ‘gs":’" 255:‘“ 376”“ %W 5% Carbon film E12 series 4.7 | Alfac transfer sheats — please state . 3x2x1" 85
e (e 1205 1500 240 350" Antex CS 17W Soldering iron 460 [ ohm - 1M. 1p each. type (e.g. DIL pads etc.) 45 | Plastic with lid ~ 4x 2% x1%" 95

OO 5 p P 2.3 and 4.7mm bits tosuit . 65 [ %W 5% Carbon film E12 series 4.7 | Dalo etch resistant pen 100 | & screws 4x2%x2’ 95
Sockets lugs 90p 130p 1950  290p
Right angle 160p 210y 290 240, CS 17W  iran: 450, element: 210 ohm to 4M7 2p each. Fibre glass board 3.75x 8" 80 Ix2x1” 55 6x4x2" 120
Covers 9 1002 902 1002 ”09 . Antex XS 25W . 480 %W 1% metal film E24 series 10 Fibre glass board 8 x 12" 200 | 4%x3x 14" 88 7x5x2%" 185
P 3.3 and 4.7mm bits tosaft . 65 ohm - 1M . 6peach. Ferric Chioride crystals 100 | 7x4x2" 160 8x6x3" 205
Solder pump desoldering tool. 480 e oy prs
Spare nozzle for above . 70 4016 20 4 140 4081 12 40193 65 4528 45
CONNECTORS hA9ED 30 | 10 metres 225wy solder 100 TNl 4017 30 4036 249 4055 80 4082 12 4502 60 4529 150
DIN  Plug Skt Jack  Plug Skt 400V 12A 95 4018 45 4039 280 4059 430 4085 48 4503 32 4532 60
2pin 9p 9p 2.5mm 10p 10p 4000 10 4019 25 4040 40 4060 42 4086 50 4507 35 4534 400
3pin 12p 10p 3.5mm 9p 9p 4001 10 4020 42 404 40 4063 80 4083 125 4508 110 4538 60
Spin 13p 11p Standard16p 20p VERO 4002 12 4021 40 4042 38 4066 22 4093 iB 4510 45 4543 50
Phono 10p 12p Stereo 24p 25p 4006 50 4022 45 4043 40 4067 225 4094 68 4511 40 4549 360
Tmm 12p 13p 4mm  18p 17p VBROBLOCH . 150 4007 14 4023 16 4044 40 4068 14 4095 65 4512 40 4553 215
UHF (CB) Connectors: SizeY0.1 matrix: 4008 36 4024 33 4046 40 4069 13 4087 290 4514 115 4555 35
PL259 Plug 40p. Reducer 14p. T T D 25 x§ . . ) 22 fl 4009 24 4025 12 4047 35 4070 13 4098 70 4515 115 4566 35
50239 square chassis skt 38p. he Gl SPO258 soeech processor | 25X 3175 ; 7 3 4010 24 aso26 75 4048 38 4071 13 4099 70 4516 55 4558 390
02395 round chassis skt 40p. T R T o e 25 x5 i gs [ 40N 10 4027 20 4049 21 4072 13 40106 40 4518 40 4560 140
1EC 3 pin 250V/6A LD LI SR © | 3755 : " g8 4012 15 4028 40 4050 21 4073 13 40109 110 4520 50 4584 35
Phug chassis mountin 3 synthesize speech. Allophone vQ boar T 180 4013 20 4029 45 4051 42 4075 13 40163 60 4521 1 4585 60
e 9 80/F (extended phoneme) system gives 30
Socket free hanging . B0 [ e e Veroping per 100 4014 45 4030 14 4052 48 4076 45 40173 100 4526 60 4724 140
Socket with 2m lead 120, i e A Singlesiffed . . . . . 50 4015 40 4031 125 4053 48 4077 14 40175 75 4527 80
Easily interfaced with any digital Double Jided 60
:\fr:e;?e ;i:drlzl-s:&cn;v‘mb;n 39 | spot fake cutier . . 1085 42 LS75 20 1S123 34 LS160 35 LS197 45 [S353 60
SWITCHES RGeS Pin ingbrtion tool . . . 162 B s o122 10 RS L S22) SO s3G5 g 2d
3 Wirind pen andspool . . 310 12 LS366 28
Stl;bf_lz\- toggle SP0256 . 770p.  Data: 50p. spa;,‘,poo, T6n Combs . 6 P LSOO 11 Us2%6 12 LS83 35  LS132 35 LS163 35 LS241 55 (5367 28
?A ,,S..,,?,?ﬁ (2:3: 60p. DPDT 65p. 4 tgg; 11 Ls27 12 tggg ‘:g L5136 26 tg:gg 40 LS242 55 LsS368 29
11 Ls30 12 L8138 30 55 LS243 55 LS37
SPDT 80p. SPDT centre oft 90p. 6116P3 320 6852 240 8228 220 LS03 12 Ls32 13 LS 2 LS139 30 LS166 60 1S244 55 ng%:: gg
o e sl oy ml p o @ fux o mimono B oms @ ofne 8o 3w oo
: 12 LS3 15 147 150 LS247 48 LS377
SPST 35p, DPDT48p 2 570 B1LS95 85 8255 225 LSO8 12 LS40 13 LS95 38  Ls148 75 LS174 45 (S251 28 LS378 ‘Z?
Miniature DPDT slide 12p. 691 ACIAG50 81LS96 85 8259 390 LSOS 12 LS42 28 LS9 95  LS151 38 LSI75 45 LS257 32 LS390 45
Push to make 14p. 2114L2 75 6808CPU 220 BILSS7 85 MC1488 56 LS10 12 LS47 35 LS107 40  LS153 38 LS190 35 (s258 32 LS393 40
Push 1o break 22p. 2716 =—205 6802LPU 250 B80BOA 250 MC1489 55 LSt 12 Ls48 45  LS109 21 LS154 75 LS191 35 (S258 55 LS399 156
Rotary type adjustabte st 2632 290 6809¢PU 620 BOBSAC 340  Z80ACPU 290 LS12 12 LS5 14 L1112 2 LS156 33 LS192 35 1S266 20 LSs41 78
1P12W, 2P6W, 3P4W all 58p each. 2732.—e290 * 6810RAM 115 8156 350 2ZBOAPIO 260 LS13 19 LS55 14 Ls113 21 LS156, 36 LS193 36 LS273 58 LS670 135
DIL switches: 2764 540 6B2LPIA 110 8212 110 Z80ACTC 260 Ls14 30 LS?73 18 LS114 22  LS157 26 LS186 32 LS278 30
488:1- 80p 6 SPST 80p. ¢ T ‘%18‘3?? Z;g g ??8 g;;g }gg gg:glgA 1?053 LS15 12 LS74 17 LS122 35 L8158 28 LS196 45 15283 38
- 7413 17 7444 85 7483 30 74122 38 74161 46 74190 40
TTL 7414 23 7448 58 7485 60 74123 38 74162 46 74191 40
PONENT KITS —— 7416 19 ;ﬁg gg ;:gg ;;8 74125 33 74163 46 74192 40
An idesl opportunity for the beginner or the experienced constructor 7401 1: ;:12(7, :g 7450 14 7490 119 ;::gg gg ;::g; :g ;::g :g
to obtain a wide range of componants at greatly reduced prices. %W 5% 7402 11 7421 19 7451 14" 7491 34 1414 64 74167 150 74195 40
s'uex;)u:al:::(ﬁ)nmm 10 of each value from 4.7 ohms to 1M (total 0 7403 12 ;:22 19 ;:S :: 7492 24 74145 48 74170 115 74196 40
. . Z
Ceramic Cap. kit. 6 of esch value - 220 t00.01u (136 cops) . . 370 ;:gg :3 74% 122 7460 14 ;:gg g‘; ;:::g ;g ;4:;3 238 ;2:3; g
Polyester Cap. kit. b of each value from 0.01 t0 1uF (65 caps) 576 M 7406 19 7430 13 7472 22 7495 33 74150 48 74175 45 74193 80
ggsn'l"k’n Contains 6 of each value from 100 obms to 1M (toui e 740; 19 ;:gg % ;:;i 3; _7,:3!75 38 ;41 63 38 74176 35
S 740 13 8 74154 47 14177 42
Nout and Bolt kit (totsl 300 iterna): 180p 7409 13 7437 23 7475 26 74100 78 74156 36 74173 75
26 6BA %" bolts 50 6BA washers 50 6BA nun 7410 13 7438 24 7476 25 74107 22 74156 36 74180 38
25 8BA %™ bolts 254BA %" bolts 50 6BA washers 7411 16 7440 14 7480 46 74109 24 74167 28 74181 100
§0 6BA nuts 2568A %" bolu. 7412 17 7442 30 7482 65 4121 24 74180 55 74182 55

-
’ he Ra l uarantee ORDERING INFO. All components brand new and full specification. All prices exclude VAT.
Please add to total order. Please add 50p carriage to all orders under £15 in value. Send cheque/

P.0. or Access/Visa number with order. Our detailed catalogue costs 45p {free with orders over

* Same day despatch * Compeﬁﬁve prices £10). Callers most welcome. Telephone orders welcome with Access or Visa. Official orders

\accepted from colleges, Schools, etc. . . Callers most welcome, we are open Monday to Friday.

* Top quality components  * In-depth stocks
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Portable Induction Loop

Following the degree of interest that our feature on Induction
Loops aroused, Vivian Capel has designed a practical system.
Now there’s no excuse for the hard-of-hearing to be left out of
things anymore.

store waveforms too, all for under £100.

Oscilloscope Survey

. Just in case you're too lazy to build the TV Scope, we're
Tech Tips Special

Eight pages of ingenious, novel, and money-saving designs

if you're too poor to afford a new scope, we’ll be examining
from one of the country’s largest design teams — yourselves.

the state of the second-hand market too. If you're on the

Microcomputer Output Driver

= mawy

1080

that you have to use two CRTs for different jobs, hasn’t it —
now you can use just the one. Not only that, but the unit will

taking a look at the options open if you want to buy one. And

look-out for test equipment, don’t miss the July issue of ETI.

Don'’t let your micro just sit there, contentedly passing
information back and forth inside itself — get it busy
working for you, with this 16-channel output driver.

LOOK OUT FOR
THE JULY ISSUE
ON SALE JUNE 3rd

TV Storage Scope
This little unit will enable you to utilise your TV screen to
display oscilloscope waveforms. It’s always seemed illogical

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

ETI JUNE 1983
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SUPERIOR QUALITY CARBON .
FILM RESISTORS. 1 STAR e Sierele Inzaas a0 ffi2N3%00] 269 12N5210 8C178 1 caTs
LOW NOISE CEARCD e N28aB  60p | aN3001 30 | 2NS219 o e wp | BOYI0 200 | BSX2? % | MPSLS
%W 1067 MG 5% E24 2 | 287375 p | Singls Siced 2N2875 220 | 2N3302 .86 | 2N5220 e | BCAB 0p | BOY!) 250 | BSX2B [ Mpsta =
W 10§1 10ME2 5% E24 % | 255 p | 176 - 240mm, 2N28%0 110 | 2N3903 Ysp | 2N522) 8cizge  Zp | BCal8 p | BOYI? 288 85 | mpsuot  s4p
1W 10{1 1OM G} 5% E12 X3 e wp | 2n283) 228 | 3n3904 2 || BC179 20p | BCad0 320 | soves 340 BSX29 Mp | ypsips  1x
wlonk 375.5 w0gp | 420 - 195mm 2N2892 300 5 B8C179A 2p | BCaar g BSX39 80¢: =
oML 6% E12 % | 35,17 2809 Y0p | 2N2903A  27p §N3332 159 | 2N5223 8Cr1978 %0 | BCas0 g;n sg;gg 3.76 | BsSxe0 75¢ m:sugg 553
N3 ING224 174 SU
METAL OXIDE /FILM SiRol £ 420 - Msmm | NI, M| anaws = ez Tp | BCaer 3, | BOvie i) B9S 8| wesuoy 7
RESISTORG e [JRRAGOE % | 9n2308 2 | n3%e2 30p | 2N5226 52 i B2 29p | BOYSS 175 | goxr7 7o | vesust s
Very high thermal & siectrics] VO Board 180D | Ferric Chloride | 7n2306A 0 | 2N3964 Va2 | 285227 P | BC4T9 op | BOYSE 1.80 | gevoa 3 | wPsuss 58y
stabitity. Eatremely low noiss DipBoard  ITSp | Peliets makes b 3% | oNs030 sep | 2N5232 130 | BC516 40p | BOY5? 52 | poyas 14 | MPsus6 58
0 4w 102 1M{2 2% E24 o | Jrack Cutier 130 | one e with W07 2 | gNaon1  sep | 252324 2 || BE aop | BOYSE €18 BSvae i5) | MPsUs? 120
0 4W 1052 TM{2 1% E24 » Lg?omsc 52p water 3N2920 347 aNg03 B5p | 2N0245 :i: ggz:;A 13 gg:g? ;:0 BSY29 J0, | MRF421  poa
5 1% | perbag 1 S8p 4 14p .80 | psvY39 2 MFR450A pos
LOW OHMIC VALUE RESISTORS | |, vf'g';’ Wiring IR ;z;ggg 355: 2N4037 e3p | 2NS247 :?v BC5478 \ap | 8DY6E2 234 | pSvos w0, | MAFas3  pos
UAW OR % W1 on + Spool B0p | ELCRAZERS 7925 120 | naoze 10p | 2N5248 p | BCS48 12p | 8DY92 375 | Bsves 56, | MRFaSa  pos
02201 8 240 €12 1p | JpureSeool T2 | T nes 2N2926 1o | eSS 17p | 25243 WileEEs = s Te| Bsvesa  2p | MREATS 755
— s » 12p | 2N5266 14 ;
WIREWOUND RESISTORS 6% ) i I N300 750 | 2N4061 10p | 25293 100 | ACoesC 15 | BF12 76 | Butos ke n:::g o
23W0 2201 3308 E12 Yoo | 1000vacCane |} 1ot N30 2% | JN4062 100 | 2N529¢ 1% | BCo49 13p | BF1Z3 200 | BU0Y 39 | MRE60a
CTWO AT KBEY et MR e i 21 2019 %0p | 2N4064 135 | 2 Vp | BCS49B 14 £127 § L0
{1 6KBE12 30 5 N5295 p | B 80p | BUI2E 17 | NKT124 630
10 11w 1 052 33 InE. 2 nF 2 Oit pads 2N 3053 27p | 2N4069 1.00 Wp | BC5a3C 180 | BF153
0 &EL36W e | Al e |6 Transstor 2N3058 560 | 2N4074 o ERE 10p | BCS 00 | BF15a L | sus 2.5 ||NKT125  LARi
 — [t 20 | paos 3055 B | maver  se | anozee 2 | Bosoc 390 | 8F1s7 0| supe e | NKIME D
e | 2204 % | 7 Dois » hotes NI0SEH 1200 | 204093 120 = 13p 7 15 | BF1S8 BY208 T | NKT)28 - 42p
I 2206 300F W0 | 5 01 agecons | INIIOT 48 | Inarzy oo | nea0s p | BCS57A  18p | BE1S w | e 13 i o
i Hore 14 9 Musture 2N3108 a2 13p | BC557 o -3 0o
€3 Secien " 100n ¥ asp D | 2N4122 a5p | 2N5306 P 25578 6p | BF160 55, IKTY
enEdSre | swendmaven | 300 e I v B B R e 1ap | BCSS8 14 | BF161 San | Buie 146 | XTI 420
47K M Log 320 | Standarariony” | A700F KO (5 308) o | anaiza 35, | 2N5308 2R BB S0 | BUa0s 1| skins
As above with " - —— d &3 2N4IZ5 37p | 2N5354 o | BC5588 16p | BF166 57, 7
2N3251 P 3 p | 8us00 % | VKT216
DP swtch 8O0 | thmbwhosiar” | 1300VOC Cops R e ¥o | anaize 210 | 2N5355 290 | BCSS8C  17p | BE167 sUV20 |fo"5 NK 1218 :’:
As above but ' LG (300MAC) Axial . e | 2N4220 =) N5358 29 | BC559 15p | BFI70 9p .
« ~ Spindie for SENSITIVE PCH 2N330Y 680 P 2 BUV2Y 10.90 { NKT213 40p
sterao (no e e nf 2 2nf IN3302 Bog | 2Na221 %p | 2N5366 9p | BCSS98 16p | BF172 250 | BUV2) 1360 | NKT224 40,
wiich) »p e 130F 800 32p | 1 Class  Epony 2N4222 97p | 2N5367 29p | BCSS9C 17p | BF174 7 '
T (A Glass For berter | 2N3330 3% | 2na22 @p | NS00 29 | BC560 1y | BEV7 s | BV VNN T
- NN R — I h e v
100V CERAMIC | Carmet 20 Turn .mvﬁi"'ﬂp oyt wpose | N394 34p ;::;;: x Naare i Sggggc 342: gi ) 53 32: ;’3;‘};’ 17,00] % Yge pr 4
ATE CAPS | precifion Presets IN3392 27 12 6.5 | NXT239  44p
IN4236 45 2N5447 p | BC651 46p BF 180 a5 Uyt
el veter | 504y 001 Coramic Hi Volt 2N3393 N3 121 | 2NSadB b | BCw3zR  0p | BFI81 || S 90| 3R
Ea23ees | 20052 000 Oisc Copacitors 155 | 2N3398 INa238 95p | 2N5449 1 | BCY30 v15 | BF182 30 | EA30 23 | NK1202 e
oiscountson | K. 2K, 5K 1000/ 1KV 20p 190 | 2N339% 26p | 2Na239 100 | ZN5450 130 | BCv30oa 130 | BF183 8p | £430 280 | N 0p
i 10K 20K 100p 2Ky 24p ves | N3 260 | INa2a0 300 | 2N5451 o | BCval 115 | BF184 % | 300 A R 8
et brione | 50K 100K 1000/ 3KV 28p 398 | 2N397  27p | ona2ay  15p | ZN5aB? | gCvita 130 | BFIES 37 o S D
PLEASE PHONE 250K B 100p/aKy  28p | Double uided 23402 I5p | 2N4249 17p | 2NS458 11p | gCv32 175 | BF19a b | o 53p | NKT244 «0p
SIEMENS 83V K. 500K 2200 6KV 30p | 100 - 160 166 | 2N3403 S0p | 2n4250 170 | 2N5459 120 | BCy32A 130 | BF195 2 | Mag0o)  asp | NKTZ4  4p
MINI 95p each| al0p/ 2KV 27p 100 - 220 215 2N3404 S0p [ 2NA258 75 | 2N5460 Ve | BCY33 80p | BF196 ‘2" MAB002 62p NKT261 40p
MONOLYTHIC 4r0p 6KV 32p | 203 - 116 221 | ZN340S 500 | 2N4266 45p | 2N5461 1 | 3cv33a yoo | BF197 1% | mago03 39 NKT262  40p
CERAMIC 100V P, n2KV 28p | 233 - 220 456 | 2N3416 24p | 2Na2)5 a8p | 2N5462 3p | BCY3a 80p | BF198 y5p | MD7000 260 NKT1271 40p
. 105 olystyrens 6Kv 325 | Developes tor 2N3a17 23p | 2na283 125 | 2Nsa8d 130 | acvaea o | BF199 20 | Mecsor s, | NKTZZ 40
22nF 10p Cope 5% or 022KV Jop | sbove (wa ot | 2N3420 250 | 2n4285 350 | 2NS485 p | HLYSa 191 | BF200 148 | ME0402 30p | NKT275 40p
33nf o I i I2akv  32p | use 2N3439 98p | 2n4287 5 | 2n5a%0 10p | BCYS8 320 | BFR00 Bp | MEDa0s 25 | NKT201 - 470
Ik g9l Eee i 25KV 33p | Sodwm N340 BOp | 2NaZB@  22p | 2ND492 120 | BCYS9 335 | BF225) By | MEOATT  3gp | NKT04 268
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CRICKLEWOOD — STOCKING PARTS OTHER STORES éANNOT REACH!

ltems not fully covered on this list include: OPTO 7 seg LEDs. LCDs bezelled LEDs, Lamps,

Lameholders, FUSES: 20mm 13 inch, slow or quick blow. Fuseholders. CONNECTORS: DIL DIN' THE LAZY WAY Phone your order through on Access, Barclaycard, Visa or American Express
Phono, 1mm, 2mm, 4mm. Bulgin USA. |.E.C. KNOBS: Plastic, Aluminium, Anodised, Coliet, Pointer. for immediate service; no extra charge, no minimum order.

SWITCHES: Toggle, Biased, Rocker, Rotary, Slide, Dil, Push. METERS: LCD, Analogue. Test and % THE TRADITIONAL WAY Send cheque, PO or credit card number. Cash not encouraged but
Panel. TOOLS: Piiers, Cutters, Strippers, Trimmers, Cable Cutters. And much, much more. accepted {no coins pleasel. All in stock items shipped same day.

All in stock items {that's Y5%) posted same day. OFFICIAL ORDERS FROM SCHOOLS. GOVT % THE IDEAL WAY Call in and collect. We are on the main Edgware Rd {A5} just 1§ miles from
DEPTS ETC WELCOME. OVERSEAS ORDERS WELCOME [CWO + ADEQUATE POSTAGE!. Staples Corner and approx 3 miles from Marble Arch.

QUANTITY DISCOUNTS BY NEGOTIATION. VAT Please add VAT at the current rate to all orders except books. VAT not chargeable abroad.
CRICKLEWOOD ELECTRONICS LTD., 40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET. POST; PACKWG & INSURANCE Standard small order charge is 70p {more for heavier goods}.
TEL: 01-452 0161, Telex 914977 Export orders minimum £1.50.
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SPECIALIST ELECTRONIC COMPONENT DISTRIBUTORS

325 EDGWARE ROAD, LONDON W2 1BN Tel: 723-4242

CRIMSON ELEKTRIK JOIN THE PROFESSIONALS

No Modules Price

2580 CE 608 £80.00
2581 CE1004 £105.00
2582 CE1008 £116.00
2583 CE1704 £131.00
2584 CE1708 £21.74
2585 CE3004 £17.39

Price No

18.26 2615 Complete Pre-Amp Kit CK1010

21.30 XVEL‘};;‘SEOPSJSES 2616 Complete 40W Stereo Amp Kit CK1040

23.90 SUPPLIES TO DRIVE 2616a Complete 80W Stereo Amp Kit CK1080

30.43 THESE MODULES 2617 Complete 100W Stereo Amp Kit CK1100

30.43 2618 Add on Moving Coil Kit MC12K

42.60 PS. THESE KITS AND 2619 Pre-Amp Power Supply Kit PSK
MODULES ARE TS70 70 Thermal Switch

EXCLUSIVE OF VAT HS50 50mm Heatsink

HS 100 100mm Heatsink

14.95 150mm Heatsink

40W Mono
100W 4 Mono
100W8 Mono
170W 4 Mono
170 W8 Mono
300W4 Mono

2585a  FE 908
2585b  FE1704
2585¢ B8D1
2608 CPR 1X

90W FET. Mono 25.65
170W FET Mono 33.48
Bridge Unit for Modules 7.13
Pre-Amp Module 41.70

PLEASE NOTE ALL CRIMSON MODULES ARE GUARANTEED FOR 2 YEARS.

VELLEMAN KITS

No Description

K610 Mono UU using LEDS.

K1798  Stereo UU using LEDS

K1874  Running Light Kit

K2571  Light Computer with EPROM

K2569 Three Tone Chime

K2575  Microprocessor Doorbell 25 tunes

K2544  Complex Sound Generator

K2032 Digitai Panel Meter

K2557  Digital Thermometer

K2545 50Hz Crystal Time Base

K615 High Precision Stopwatch
Description

Some are easy some are hard

WE STOCK A WIDE ﬁgsm
RANGE OF BOXES k2543
TO HOUSE THESE k2502
KITS IN. FROM K2oee
VERY SMALL TO Koo
VERY LARGE

9 K2577
19” MAXIMUM K2579

K2583
K1682
K2580
K2551

Transistor Ignition

Digital Freq Counter for Receivers

3 Channel Coloured Light Organ
Universal Stereo Pre-Amplifier

Universal 4 Digit U/D counter with memory
Electric Motor Speed Control

Universal Start/Stop Timer

Heating Controller

Microprocessor Universal Timer (no case)
Electronic Power Switch Dimmer

Central Alarm Unit

PS. ALLKITS
INCLUDE VAT

TELETEXTKIT

This unit will make your TV fully remote control {infra-red) and bring you closer to the amazing world of tetetext. The kit can also be updated to incorporate full Prestel, and with a keyboard
this can give you full message facilities for ordering foods or sending and receiving messages (E.G.) Booking your Holidays!

With a microcomputer as an alternative keyboard the world is even greater adding bulk updating to viewdata computers an receiving telesoftware for implementation to any
personal computer

Even without the Prestel option, Telesoftware from the Teletext pages free!
The tull features of Teletext, including subtitles are all included in the basic kit.
An attractive stylish case is available to complement the finished kit.

Basic Teletext Kit (no box) £130 + VAT P/P £2.50
with box £144.95 + VAT P/P £3.00
box by itself £14.95 + VAT P/P 75p

PRESTEL ADAPTOR

=

APrestel micro computeradaptortogive fullautodialing toyourmicrocomputer.
All the usual Prestel facilities are added via this unit, plus many more, and, can X25
operate to any viewdata computer. CX 17W

I1so-tip Cordless Iron 31-90+
Miniature low voltage

soldering station 13.95+
C “iron” 15W 480+ Oryx50 50W temp controlled 15.50
CCN “ceramic” 15W 530+ Oryx super 30 5.90+
Wide range of bits and elements in All irons are 240V mains. Earth
stock now. Leakage current is less than 3 ua.

Soldering Irons
25W 530+
5.30+
You can shop from home, bank transmitt messages and receive software.
which means that the uses your micro can be put to are limitless.
The unitis notrestrictedto justthe UK, forat least 28 countries use the Prestel

viewdata format. so you can also mail-order from anywhere. The Prestel unit is

suitable for most microcomputers even the ZX-81, soatthe push of abutton, the
technology of tomorrow is in your home today.

Soldering iron stand 2.40
We stock multicore solder for normat
use or fine.

The temperature controlled iron can
be controiled within + 2% tempera-
ture range from 200°C to 400 C.

EDGE CONNECTORS

ZX81E.C 298
Spectrum £.C 378
VIC20EC 3.78
50 Way E.C. 3.30
18 Way E.C. 2.80
64 Way £.C.Plug 2.50
64 Way £.C. Socket 4.80
31 Way€E.C Plug 2.00
31 Way E. C. Socket 2.10

~ COMPONENTS

Device Price
Z80A 3.20
Z80A PIO 3.20
Z80ACTC 3.20
6800 6.50
6810 3.00
6821 425
6502CPU 7.50
2114(200ns) 1.80
2708 3.00
2716 3.20
2732 7.50
2532 3.50
2764 (200ns) 11.00
ADCO0816 (8 bit) 14.90

*New Books
Please Note. Books are VAT exempt but add £1.00 to cover P/P

The 9900 Family Data Book 10.00
The Opto-Electronics Data Book 4.00
The Bipolar Microcomputer Databook 4.50
The Interface Circuits Data Book 7.00
The TTL Data Book 8.50
MDS Memory Data Book 3.95
The Linear Control Circuits Data Book 4.00
The Voltage Regulator Data Book 450
The Power-semiconductor Data Book 9.00
*TTI Data Book Volume | 9.00
*TT! Data Book Volume ll 8.00

301 Circuits 5.00

Towers Transistor Equivalent 9.50

$/6 Towers Digital Selector 9.95
/ Towers Linear 10 Selector 7.50
Why not try our mail order service, it's fast and efficient. We

take Barclay, Access, Am Exp, Diners or Cheque.
Cheques made payable to Bradley Marshall Ltd,

PLEASE REMEMBER TO ADD VAT AT 15% + 70p P&P

We stock a very wide range of
opto-devices, from Infra-Red to
LED's to Opto-Couplers.

Check us out for competitive
prices and helpful service.

We also stock 74 series 74LS. C mos, transistors, capacitors, resis-
tors. LED's, zeners, diodes, jack plugs, mains plugs XLR plugs, can-
non plugs, arrow switches BNC connectors, reducers, photolak,
developer, PC board, sensitive & normal, boxes, wire cutters, strip-
pers, Edge connectors, pots. batteries, digital pulsers, logic probes,
proto-boards, vero board.

Thisisjustasmall sample of what we stock, if you like to see more
send £1.00 to us for our NEW 1983 CATALOGUE.
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DIGEST

Compressor/
Limiter Tips

an Martin, designer of the

Compressor/Limiter project we
ran last month, has written sug-
gesting some setting up hints. He
thinks it would be wise to check
the operation of the DC side
chain before inserting the VCA
chips 1C2, 5 and 7: if there was a
fault in the side chain which
resulted in no curent being pass-
ed into the control pins on IC7
(pins 1 and 16), it’s possible that
the output of 1C2 and IC5 could
swing to the positive or negative
supply rail and damage the
LM13600 which follows. For this
reason we suggest that these 1Cs
are removed and the input cur-
rents to pins 1 and 16 of IC7 are
measured. These should be in the
region of 66 uA (V,,./7k5), and
Vun should be 0V5. Both these
measurements should be made
with no input signal present.

New From [LP!

15 VA transformers — all fully
encased in ABS plastic shells with
easy fixing by an M4 bush at the
base. ILP are planning to extend
this facility throughout the year
to cover transformers up to
120VA. ILP Electronics, Graham
Bell House, Roper Close, Canter-
bury, Kent CT2 7EP.

Two-way
Tapping

C omplete two-way ‘live’
telephone conversations can
be recorded with the Ansafone
600. This microprocessor con-
trolled unit switches from its
usual role as a telephone answer-
ing machine to a two-way conver-
sation recorder in less than a se-
cond. Ansafone, Lyon Way,
Frimley Road, Camberley, Surrey.

The Sinclair
That Never
Forgets

OM-81 is a memory expan-

sion unit for the ZX81 per-
sonal computer which enables
the user to read useful routines
and commonly used information,
stored in U.V. erasable, program-
mable Read Only Memory. The
unit is supplied without EPROMs
as these are normally programm-
ed and provided by the user.

Two 24 pin sockets allow
either 2716 or 2732 EPROMs to
be used. They can provide up to
8K of memory in 2K increments.
The sockets are decoded to lie
between 8K and 16K in the ZX81
memory map, which is just below
the BASIC area. Separate 2K and
4 k decoding is link selectable to
make it possible to vacate loca-
tions occupied by other
peripheral cards.

ROM-81 has additional cir-
cuits to allow the use of slow
EPROMs. The most popular
EPROMs have a maximum access
time of 450 nS. This is too slow
for the ZX81. A special Wait State
circuit in ROM-81 automatically
requests the CPU in the ZX81 to
wait until data has been read.
Wait States do very slightly
decrease the speed of operation
of the computer and affect
precise calculations of delay
loops. The key device has there-
fore been socketed. Removing it
will prevent implementation of
Wait States.

ROM-81 comes in a black ABS
case with a screwed down cover
for quick accessibility without
vulnerability. It plugs on to the
ZX81 with an adaptor at the rear
of the box for further expansions.
It is supplied with easy to follow
User Notes which give the pro-
grams for data retrieval. (But
what is the camel for? — Ed).

Megamania
Mangled

W e did it! We penetrated the
deep mysteries of what lies
beyond the magic million of
Megamania (new readers will not
be aware that this is the best
ame in the Universe). After a
inger-mangling fight with the
Atari joystick during a game that

dragged on for an hour and a
quarter, Peter “‘I’ll beat it if it kills
me’’ Green finally got to 999,999
with four spare lives, as evidenc-
ed by this photograph. The result
was somet?\ing of an anticlimax,
as the game simply latches up. No
fanfare, no screen message of
congratulations, no dancing girls
— the game just dies, its little
software counter overloaded. Pi-
ty, that — now we can only score
it 94 instead of 10.

ETI JUNE 1983

New
Catalogue
From Toolmail

he new 1983 Toolmail

128-page full colour catalogue
is now on sale, offering better
value than ever before. With 600
new items and over 2,000 tools il-
lustrated, the product range
available must be larger than any
specialist tool shop. Prices are
still really competitive and all
items are available for immediate
delivery through Toolmail’s effi-
cient nationwide mail order
service.

In addition, there are many
new features in the 1983 Toolmail

catalogue. Of particular interest
are the three £1 vouchers to be
found on page 128. Valid until ju-
ly 31, 1983 they are each
redeemable on any order in ex-
cess of £10.

A further Toolmail venture for
1983 is the opening of the
Sevenoaks Tool Room in March.
Many of the tools in catalogue
will be available there. Others
may be ordered there through the
regular Toolmail service for
delivery by post. Customers may
also redeem their Toolmail
vouchers at the Sevenoaks Tool
Room.

The catalogue is available in
all major newsagents price £1.
Copies are also available direct
from Toolmail (1982) Limited, PO
Box 46, Maidstone, Kent MEIS‘
8EQ.
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MODULES FOR SECURITY & DETECTION

INTRUDER ALARM CONTROL UNIT
CA1250

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

*available in kit form £16.95 plus VAT.

Built-in electronic siren drives 2 loud speakers
Provides exit and entrance delays together with
fixed alarm time

@ Stahilised output voltage
[ ]
Battery back-up with trickle charging facility [
[ ]
[ ]

2 operating modes - full alarm/anti-tamper and
panic facility

Screw connections for ease of installation
Separate relay contacts for switching external
loads

Test loop facility

Operates with magnetic switches, u/sonic or
I.R. units
Anti-tamper and panic facility

INFRA-RED

SYSTEM
e

IR 1470

Fully built & tested

@ Range up to 50° |

® 12V operation

® Supplied with full instruction

@ Easily installed

Now available, a really effective infra-red system built to the high standards demanded by the security
industry, andyet offered at this iow price. The system consists of a transmitter and receiver which provide
an invisible beam over distances from 1-50#. or more. When the beam isinterrupted. arelay is energised
in the receiver unit. The use of a modulated beam combined with the infra-red filters. prevent interference
trom artificial or sunlight. whilst LED indicators ensure easy alignment of the beam. Both units are
housed in attractive black moulded enclosures which are easily mounted. Suppiied with full instructions,
the unitis ideal for use i conjunction with the Control Unit CA 1250 or as an independant unit.

Adjustable range
from 5ft. to 25ft.

ULTRASONIC
ALARM

MODULE
US 4012

Fully built
& tested

A really

effective fully built

module containing both

uitrasonic 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 i1s easily mounted in a
wide range of enclosures. A ready-drilled case and necessary
hardware is available (see right).

Hardware Kit
HW 4012 £4.25 4 var

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

Power Supply & Relay
Units PS 4012 £4.25 + var

Provides a stabilised 12V gutput and relay with 3A
contacts. The unit is designed to operate one or two
of the ultrasonic units. Fully built and tested.

DIGITAL VOLTMETER MODULE DVM 314

Fully built & tested

TAANSISTORS
3C1078
3C108C

3C109C
3C113/4
3C115/6

Tt
3C119

222z2222222222

zZZZZ
gt
N
SR

MJE2955

% FAST RELIABLE SERVICE »
# VERY COMPETITIVE »

N

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 speaker for use with CA1250
and SL157

RiISCOMP LIMITED

Dept ET1/17
21 Duke Strest,
Princes Risborough, Bucks.

Siren Module
SL 157

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

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

£2.95 +var

£3.43
£1.17

£4.95

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

Shop hours 9.00 - 5.30 p.m.

(Wed. 9.00 - 1.00 p.m.)

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

N

Princes Risborough (084 44) 6326
Telaphone orders

welcome Please allow 7 days for delivery

Smm red [CAPACITORS |
3mm green 1A Y0220 Electroiytic, radial.
Smm green Valus/Volts Prlcn Value/Volts Price
3mm yeilow 10p! 7912 1uF/63 220 150
5mm yeliow 2.2uF/63
ro(l:q::ar
stackable 7
RED zo:
6p
6p

ep

9p
100

6p  220uF/10

Price V-luo/VoIl.
6.8uF/2

|00uF/s 3
100uF/3 409

1.80F 10 47000F 5p

ch.
Cersmic disc 63V: 10N, 22N. 47N dp each.

o
o mj&za series 5% tojerance. Y0 ohms to 1M 1p each. B5e/ 100
one value.

W c.monmm E12senes 5% tolerance. 100hms to 1M 2p each. 140p/100
one valu

"W Metat im E24 series 1% tolerance, 10 ohms 1o 1M 49 each. 250, 100
lone value

ORDERING: All components top guality and lull spec. Please add 30p

P |PAP to all orders below €5 and VAT io total. Government orders
lweicome, Illd. pl.lu enguire. Snnd chegue or postal order made pay-
able to Com! All orders same day. Send

Targe SAE ror ful orice iat,
COMPONENT PACKS
CP2 10 BC182 8 10 BC212 Transistors FREE!
CP3 10 BC543 8 10 BC559 Transistors WITH
ALL
ORDERS

OVER
£6

125p

ICP16 50 mixed electrolytic capacn B80p
CP17 4 LF351 JFET Op Amps {low no»se) |10p
CP18 4 LF353 JFET Op Amps nmda band} 3009
CP21 20 Red recmngula
CP28 10 C106D 447400V Thynsmu
CP29 25 5Smm Red Leds with clips
CP30 25 3mm Red Leds with cfips

10
BC182's

BA/600V

MAIL ORDERS

205 STURDEE ROAD.
LEICESTER LE2 9FY
Telephone: (0533,779578

COMTECH
ELECTRONICS
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Centronics
Interface For
SPectrum

I you’'re frustrated with the
limitations of the ZX printer or
would like to utilize your Spec-
trum for business use you can
now link your Spectrum to Cen-
tronics type printers with the use
of a Kempston Centronics
interface.

A major feature is the recogni-
tion of LLIST and LPRINT by the
interface. This allows programs to
be listed directly from your Spec-
trum and also allows you to print-
out direct from listings (BASIC
only) without the need of special
user calls. It is also possible to
send out control codes to the
printer giving the facility of dif-
ferent characters, i.e., condens-
ed, expanded, etc. The interface
is supplied cased and ready to use
by simply plugging directly into a
Centronics type printer, eg all Ep-
sons including MX-80 F/T IlI,
Seikosha 100 A, OKI Microline 80
etc, and also includes driving

software which allows up to 128
characters per line (depending on
printer type).

There is also a range of
business software from Hilderbay
Ltd which can be used in conjunc-
tion with Centronics type
printers, i.e., accounts, stock
control, etc. The interface com-
plete with connecting lead will be
priced at £45 including VAT (mail
order £1 p&p) which includes a
12 month guarantee. Kempston
(Micro) Electronics are at 180a
Bedford Park, Kempston, Bed-
ford MK42 8BL.

Look, Mum,
No Keys!

C asio’s  latest  miniature
calculator SL80 has no keys
in the conventional sense. Instead
it has flat, sensor-touch pads

which respond to finger pressure.
The keyboard itself, forming part
of an integrated protective wallet,
is as large as the whole of a nor-
mal credit card calculator, so in-
dividual keypads are generously
proportion and well spaced
making the calculator much
easier to operate.

SL80 has no batteries either,
saving the consumer the expense
and inconvenience of having to
replace a battery. Power comes
from built-in solar cells, needing
light intensity of only 50 lux. For
the untrained 50 lux is the
equivalent of a dull light for nor-
mal reading!

This tough, maintenance-free
little instrument is coming into
the shops at a recommended
retail price of only £10.95. Casio
Electronics Co Ltd, Unit 6, 1000
North Circular Road, London,
NwW2 7)D.

Bite A
Computer!

usky, the world’s first por-
table microcomputer, will be
on show at this year’s Hanover
Fair, April 13-20, where it will be
demonstrating its indestructible
computing power to a deadly
Amazonian piranha, immersed in
a tank of water at UCSL
Microsystems’ stand (B5604) in
CeBIT Hall 1 (but don’t try typing
anything in while it’s there!).
Husky is now in use for data
capture and portable data pro-
cessing applications by scientific,

commercial and military users in
Europe, the United States and
other countries.

Husky’s applications range
from guided missile support to
brewery stock-taking. Husky’s
large memory — up to 144K —
allows it to be used independent-
ly for long periods. Husky is the
first portable microcomputer to

offer 1BM’s 2780 synchronous
package, allowing direct com-
munication  with  mainframe
computers.

Husky is designed and

manufactured in Britain by DVW
Microelectronics, a member of
the AIDCOM International group
of companies.

Shorts

® The latest catalogue from
Stotron Ltd has arrived in our of-
fices; rather curiously it’s dated
1982, but never mind, it’s full of
goodies. You can obtain your
copy from Stotron Ltd, Haywood
Way, Ivyhouse Lane, Hastings,
East Sussex, TN35 4PL, telephone
0424 442160.

® Since MAC has been chosen as
the UK’s system for future direct
satellite broadcasting (see ETI
March 83), it’s reassuring to know
that it’'s been successfully
demonstrated in Germany. About
100 telecommunications
engineers saw Multiplex
Analogue Component pictures
which had been sent from the IBA
Engineering Centre near Win-
chester, England, via the Euro-
pean Orbiting Test Satellite sta-
tioned 36,000 km above West
Africa. The demonstrations in-
cluded a direct comparison with
conventional PAL-encoded col-
our signals.

® Gould Power Supplies UK, of
Raynham Road, Bisﬁop’s Stort-
ford, Herts, have expanded their
Econoflex range of switch-mode
power supplies with the addition
of the EX24/5. Not surprisingly,
this is a24 V, 5 A output unit. The
power output is floating and fully
regulated to within 0.2%, protec-
tion circuitry is incorporated, and
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the input can be 110 or 220 V AC.
® Hardly a month goes by
without some new information
from those busy chaps at OK In-
dustries UK Ltd. This time they’ve
produced a new brochure
describing their range of PacTec
enclosures, which are moulded
from impact-resistant ABS in a
range of sizes from small to
medium. Various colours and ac-
cessories are available. Copies of
the 22-page catalogue are
available from OK at Dutton
Lane, Eastleigh, Hants, SO5 4AA
(telephone 0703 610944).

® Remember Zemco? They
manufacture in-car
microprocessor equipment and
we’ve mentioned their products
before in Digest. Anyway, the US
parent company has bought out
the UK operation in order to do
their own marketing: the good
news is that this move will result
in a hefty 30% cut in prices, as
well as a further financial invest-
ment in service facilities. Zemco
UK’s office is at 66 Earlsdon
Street, Coventry CV5  6E)
(telephone 0203 79969), and
readers interested in cruise con-
trols and in-car computers are
directed thence.

® Accelerate your Apple with the
Accelerator Il from Pete & Pam
Computers, New Hall Hey Road,
Rossendale, Lancs, BB4 6)G
(telephone 0706 227011). For
£299 you get a plug-in board con-

taining a 6502C processor and
64K of memory which will boost
the speed of the Apple 1l Plus
from 1 MHz to 3.58 MHz. It can
run all native Apple Il software.

® Calling an radiologists,
radiographers and clinicians —
the second London Course in
Whole Body Tomography
(whatever that is!) will be held
from 7-10 june 1983. Further in-
formation may be obtained from
one of the organisers, Dr Janet
Husband, CT Scanning Unit,
Royal Marsden Hospital, Downs
Road, Sutton, Surrey SM2 5PT
(telephone 01-642 6011 ext. 496).
The course is approved under

HM67/27 for study leave
purposes.
® A 50-page two colour

catalogue is now available from
STC Meridian, West Road,
Harlow, Essex CM20 2BP. The
range of products includes such
components as picture tubes and
microphones, buzzers, sounders,
re-entrant horns, counters, timers
and relays, as well as vacuum
fluorescent displays, DC-to-DC
converters, display drivers, infra-
red diodes, phototransistors, LED
and LCD displays, and printers.

@ Flexible Switch Technology Ltd
can now offer a low-profile
QWERTY keyboard with an
overall thickness of less than 2
mm. The keyboard is fully sealed
and comes complete with con-
nectors on two flexibfe tails. All

you have to do is plug them in to
a suitable drive board. Two types
are available: flat membrane
switches or FST’s new ‘click’ ef-
fect tactile buttons. You can have
any colour you like as long as it’s
blue, black or white. Flexible
Switch Technology are at Unit 31,
Middlefield Industrial Estate,
Sunderland Road, Sandy, Beds
SG19 1RB (telephone 0767
80332).

® Sharp PC-1251 owners can
now buy a spreadsheet program
which allows as many as 26 col-
umns, 100 rows, and over 200
‘cells’ on the sheet. You can
either use it as a tool for solving
the ““what if”’ type of question, or
as a mini-database with up to 100
names and telephone numbers.
The program, called Easi-calc
1251, requires the CE125 printer-
recorder and costs £14.95 in-
cluding VAT from Elkan Elec-
tronics, 11 Bury New Road,
Prestwich, Manchester M25 8}Z
(telephone 061-798 7613).

® Two new books have been ad-
ded to the successful ‘Understan-
ding ...’ series from Texas In-
struments. The titles are
‘Understanding Electronic Con-
trol of Energy Systems’ and
‘Understanding Telephone Elec-
tronics’, and each costs £3.95
plus £1.50 postage and packing
from Texas Instruments Ltd, PO
Box 50, Market Harborough,
Leicestershire.
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MULLARD SPEAKER KITS

Purposefully designed 40 watt R.M.S. and 30
watt R.M.S. 8 ohm speaker systems recently

80 LounsPEAKER || BK ELECTRONICS

The very best in quality Pmmpt Delwe"es

developed by MULLARD'S specialist team in and value. VAT inclusive
Belgium. Kits comprise Mullart_i _woofe{ 8" or Ported tuned cabinet in bhard- .
57} with foam surround and aluminium voice coil wearing black vynide with protec- pnces

Multard 3" high power domed tweeter. B.K.E.
built and tested crossover based on Mullard
circuit, combining low loss components, giass

tive corners and carry handle. Buitt Audio Equipment
and tested, employing 10in British

fiore board and recessed loudspeaker lerminals. driver and Piezo tweeter. Spec: 80 Test Equipment
T. Ki lied : :

L e s RIS ohms. vt 2008 by

8" 40W system — recommended cabinet size 24 Size: 20in x 15in x 12in: Weight )

2 A 3 G 30 poundg- ~ Thandar

Price £14.90 each + f2.00 P & P.

5" 30W system recommended cabinet size ’chl £49.00 each and

160 x 175 x 295mm -£90 per pair

Price £13.90 each + £f1.50 P 8 P.

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

8~ system cabinet kit £8.00 each + £2.50 P'& P.
5* system cabinet kit £7.00 sach + £2.00P & P.

Carriage: £5 each £7 per pair ' Leader
HOBBY KITS. Proven designs including glass
@/A\\"\\"M [{@R fibre printed circuit board and high quality

components complete with instructions.
FM MICROTRANSMITTER (BUG) 90/105MHz with very sensi-
tive microphone. Range 100/300 metres. 5 x 46 x 14mm (9 volt)
Price: £6.58.
DIGITAL THERMOMETER -9.9 Cto +99.9 C. LED display. Com-
plete with sensor. 70 x 70 mm (9 volt) Price: £€22.94
3 WATT FM TRANSMITTER / WATT 85/115MHz varicap con-
trolled. professional performance. Range upto 3 miles 35 x84 x 12

h - o mm (12 volt) Price: £€10.64

e s, rocord: Sownes, tout toraed. . Ston ang SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/
iicgﬁa‘;fym"i‘ﬁ;ﬁ(s'ec?ﬁ 'esvtzlle%ontrr;'c(:ﬂ?‘ign:muts' plui RECEIVER 27MHZ Range up to 500 metres. Double coded mod-
Sensitiviey: 100mV 10 2V Input Impedance: 68K ulation. Receiver output operates relay with 2amp/240 voll
Output level: 400mV to both left and right hand contacts. [deal for many applications. Receiver90x 70x22 mm 9/
ratio, 250D, Wow and futser: 0 1%. Sowor Suppiy 12 volt) Price: £14.38. Transmitter 80 x 50 x 15 mm (9/12 volt)
requirements: 18V DC at 300mA. Connections: The Price £9.15. P&P All Kits +50p S.AE. for complete list.

STEREO CASSETTE TAPE
DECK MODULE

Comprising of a top panel and tape mechanism coupled t6
a record/play back printed board assembly. Supplied as
one complete unit for horizontal instaltation into cabinet or
console of own choice. These units are brand new, ready
built and tested.

left and right hand stereo inputs and outputs are via
individual screened leads, all terminated with phono plugs
{phono sockets provided). Dimensi : Top panei 5iin
x 11}in. Clearance required under top panel 2}in. BSR P256 TURNTABLE
Supplied complete with circuit diagram and connecting P256 turntable chassis ® S shaped tone arm
diagram. Attractive black and silver finish. ® B g
i elr driven @ Aluminium platier @
Price £26.70 + £2.50 postage and packing. 3
Supplementary parts for 18V D.C. power supply Precision calibrated counter balance ® 'AHU
{transformer, bridge rectifier and smoothing capacitor| skate (bias device) ® Damped cueing lever
£3.50. = ® 240 volt AC operation {Hz) @ Cut out
template supplied ® Completely manual arm
This deck has a completely manuat arm and s
designed primanily for disco and studio use e
where all the advantages of a manual arm are
required
Price £31.35 each.(2.50 P&P

b POWER AMPLIFIER

l []

MODULE NEW OMP100 Mk.Il POWER AMPLIFIER
MODULE Power Amplifier Module complete
with integral heat sink, toroidal transtormer

‘_ N" 1 t’ power supply and glass fibre p.c.b. assembly.

3 watt FM

Transmitter

LOUDSPEAKERS
15" 100 watt R.M.S. (HI-FI, P.A, DISCO,
BASS GUITAR) Die cast chassis, 2
aluminim voice coil, white cone with
aluminium centre dome. 8 ohm imp., Res
Freq. 20Hz., Freq. Resp. to 2.5KHz., Sens.
97dB {As photograph). Price: £32.00 +
£3 carriage.

12" 100 watt R.M.S. {HI-Fl) Die cast
chassis. 2 aluminium voice coil. Black
cone. 8 ohm imp., Res. Freq. 20Hz., Freg.
Resp. to 4.5KHz. Sens. 95dB. {As
photograph). Price: £23.50 + £3 carriage.
8" B0 watt RM.S. (HI-Fi, PA) 1%"”
aluminium voice coil. White cone. 8 ohm

Incorporates drive circuit to power a compatible
LED Vu meter. New improved specification
makes this amplifier ideal for P.A., Instrumental

imp. Res. Freq. 40Hz., Freq. Resp. to 6KHz. —— 4 i pe . gr;cg)éll-é;gﬁgllig%ions_ (\
Sens. 928, ;‘;l:omae\(glllapt:g;&ticeb;arﬁreC((JR(: g NN ”',9 \ Output Power: — 110 watts R.M.S. -

o . 4 Loads:— Ope 1 {reui f
photograph). Price: White Cone £8.90, p pen and sho cuit proof 4/16

Black cone/grille £9.50 P&P £1.25.

12" 85 watt R.M.S. McKENZIE C1285GP (LEAD GUITAR, KEYBOARD, DISCO} 2
aluminium voice coil, aluminium centre dome, 8 ohm imp., Res. Freq. 45Hz., Freg.
Resp. t0 6.5KHz., Sens. 98dB. Price: £22.00 + £3 carriage.

12 85 watt R.M.S. McKENZIE C1285TC {(P.A., DISCO) 2" aluminium voice coil. Twin
cone. 8 ohm imp., Res. Freq. 45HZ., Freq. Resp. to 14KHz. Price £22 + £3 carriage.

15" 150 watt R.M.S. McKENZIE C15 (BASS GUITAR, P.A.) 3" aluminium voice coil.
Die cast chassis. 8 ohm imp., Res. Freq. 40Hz., Freq. Resp. t0 4KHz. Price: £47 + f4
carriage.

New model.
Improved specification

HOME PROTECTION SYSTEM

Better to be *Alarmed’ then terrified
Thandar's famous ‘Minder' Burglar Alarm System.
Superior microwave principlte. Suppiied as three units,
complete with interconnection cable. FULLY
GUARANTEED.
Control Unit — Houses microwave radar unit, range
up to 15 metres adjustable by sensitivity control,
Three position, key operated facia switch — off — test A
— armed. 30 second exit and entry delay i
Indoor alarm Electronic swept freg. siren.
104dB output K
Outdoor Alarm — Elecironic swept freq. siren. 98dB
output. Housed in a tamper-proof heavy duty metal
case
Both the control unit and outdoor atarm contain re-
chargeable batteries which provide fuill protection
during mains failure. Power requirement 200/260 Vaolt
AC 50/60Hz. Expandable with door sensors, panic
buttons etc. Complete with instructions
SAVE OVER £100 Usual price £228.85

BK.E's BARGAIN PRICE £128.00
+ £5.00 P3P
S.AE. for colour brochure.

PIEZO ELECTRIC TWEETERS - MOTOROLA

Join the Piezo revolution. The low dynamic mass (no voice coil) of a
Piezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic tweeters. As a crossover is not
required these units can be added to existing speaker systems of up
to 100 watts {(more if 2 put in series). FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.

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

TYPE ‘B’ (KSN1005A) 3% super horn. For
general purpose speakers, disco and P.A
systems etc. Price £4.99 each

TYPE 'C" {(KSN6016A) 2 wide dispersion
horn. For quality Hi-fi systems and quality
discos eic. Price £5.99 each.

TYPE ‘D" (KSN1025A) 2 6" wide dispersion
horn. Upper frequency response retained
extending down to mid range (2KHz). Suitable
for high quaity Hi-fi systems and gquality
discos. Price £7.99 each.

TYPE 'E' (KSN1038A) 3% "' horn tweeter with
attractive silver finish trim. Suitable for Hi-fi
monitor systems etc. Price £4.99 each.

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

P&P 20p ea. (or SAE for Plezo leafiets).

12" 80 watt RM.S. loudspeaker.
A superb general purpose twin cone loud
speaker. 50 0z, magnet. 2 aluminium
voice coil. Roiled surround. Resonant fre
quency 25Hz. Frequency response to
13KHz. Sensitivity 95dB. Impedance 8chm
Attractive blue cone with aluminium
centre dome.

Price £18.49 each + £3.00 P&P

B.K. ELECTRONICS

-_—
UNIT 5, COMET WAY, SOUTHEND-ON-SEA, ESSEX, SS2 6TR @& E

& SAE for current lists. # Official orders welcome. % All prices include VAT, # Mail order only. % All items packed (where
applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572
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ZX81 Music
Board

e’ve just discovered (since
the prototype was tested
using a Memotech RAMpack) that

it isn’t possible to plug
peripherals into the back of
Sinclair’'s RAMpack. Have no

fear, you can still use the Music
Board: all the completed boards
and kits sold by Petron Elec-
tronics will be modified so that
the Sinclair memory can be plugg-
ed in behind the Music Board.
Problem solved.

ORIC Overload

Tangerine Users Group (TUG)
have asked us to bring to the
attention of ORIC-1 owners that
they are receiving several thou-
sand enquiries per month,
thereby creating an overload con-
dition in the organisation.
Although they are making every
effort to respond as quickly as
possible, delays of up to 14 days
are inevitable, during this period
of reorganisation.

-

Membrane
Keypads From
Velleman

V elleman have introduced a
new range of membrane
keypads, available with 12 keys
{type KB12) or 16 keys (type
KB16). Both versions are offered
with standard legend or with
blank keys to enable customer to
print their own legend.

These multi-layer keyboards
are manufactured by Velleman
using high quality materials with
the top layer being polycarbonate
film which resists scratching, dust
and water. Termination is by in-
sulated flat cable and a suitable
PCB connector with 2.54mm (0.1
inch) spacing is supplied. Ratings
are 24 V and 25 mA maximum.

A data sheet with full
technical specification is available
upon request. Price including
VAT and postage is £8.44 for both
versions (1 off quantity) with dis-
counts available for larger quan-
tities. Velleman (UK) Limited, PO
Box 30, St Leonards on Sea, East
Sussex, TN37 7NL.
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New Crimson
Factory

D ue to successful and increas-
ing trading Crimson Elektrik
has opened a new factory to han-
dle sales and preduction of all
modules, kits and industrial
amplifiers.

From the same date the
Leicester factory will only be
handling production and sares of
the prestigious 600 series hifi
amplifiers, available only through
specialist retailers. All enquiries
other than for the 600 series
should now be addressed to:
Crimson Elektrik, 500 King Street,
Longton, Stoke-on-Trent ST3 1EZ.

High-Tech
Pager

A new version of an
economical

radio paging
system for on-site or wide-area
use has been launched by
Multitone  Electronics, using

technology currently unique to
the company.

The system, called ‘Readout’,
is a single or dual-format encoder
(control unit) that can operate
both analogue and digital pagers.
This means that users with
analogue equipment can protect
past investment in their existing
receivers and still upgrade their
system to take advantage of the
latest high-speed digital
technology.

Up to 500 digital pagers can
be added to an existing system
without any need to teplace the
transmitter, aerial and associated
wiring.

One of the key new features
on FM systems is ‘receiver out of
range’. This prevents pager
wearers from being out of contact
without being aware of it. When
taken out of range of the
transmitter, a pager emits a low-
frequency buzz warning.

Another new feature s
transmitted steering, developed
to enable users to add a new
digital system to an analogue
system on another radio frequen-
cy. The dual-format ‘Readout’
can steer calls for the analogue
receivers to the existing AM
transmitter and calls for the new
digital receivers to a new FM
transmitter. Multitone is the only
manufacturer that can supply an
encoder to provide this facility.

For further information con-
tact: Multitone Communications
Systems Ltd, 6-28 Underwood
Street, London N1 7)T. Tel:
01-253 7611. A

THOSE JOKERS AT THE JOB CENTRE SAID ¢
I'D BE FIELD-TESTING COMPUTERS . ..




‘IRRESISTABLE

RESISTOR BARGAINS''

Pak Mo
SX10
Sxil

SK12
SX13
Stl4

SX1§

Qhy*  Description Price
400 Mied Al Type Resistors €1
400  Pretormed b-' watt Carbon

« Resestors £l

© 200 ‘s watt Carbon Resistors 9}

200 o watt Carbon Resistors £l
150 Y2 watt Resistors 22 ohm
2m2 Mixed {1
100 1 and 2 wat! Resistors 22
ohm-2m2 Mixed

Pahs SX12-15 contain a range of Carbon Film Resistors
of assorted values from 22 ohms to 2 2 meg. Save
pounds on these resistor paks and have a full range to
cover yout projects

°Quantities approximate. count by wesght

SX53

SX§2
6 Black Hearink will it 10-3 and
10 220 Ready drilled Half price
value £l
| Power finned Heatsink This heatsink
gives the greatest p :ssible heatidissipation
in the smallest space owing t011s unigue
staggered fin design pre drilled
10 3 Size 45mm squarex 20mm high 40p
10-66size 35mmx s0mmx i2mm  35p
| Heat Elticiency | -wer Finned Heatsink
90mm x 80mm x . imm High Driled to
take up 1o 4 x
10-3 dewices

Pah No.
St16
sx17

SX18
SX19
$X20
sx2l

$X22
SX23

Sx24

“CAPABLE

CAPACITORPAKS'"
Description
Capacitors Mixed Types
Ceramic Capacitors Mimature
Mixed
Mixed Ceramics 1 pf- 56p1
Mraed Ceramics 689t 0.5mt
Assorted Polyester /Polystyrene
Capacitors
Mixed C280 type capacitors
metal foil
tlectiolynics. ail sorts
Quahty Electrolytics
50-1000 mf
Tantalum Beads. mixed

*Quantities approximate. count by weight

BARGAINS

20 small 125Red LED s £l
10 Rectangular Green LED s 2 £l
30 Assorted Zener Diodes

250mw-2 watt mixed vottages

alt coded New £l
4 Black Instrumenl

Knobs—winged with pointer *a”
Standard screw Fit size 29 x

20mm 50p
20 Assorted Shder Knobs
Black-Chrome. etc {1
12 Neons and Filament Lamps Low
voltage and thains — various types

CATALOGUE

BI-PAKS NEW 1983 CATALOGUE IS OUT!

Presented with a Professional Approach and Appeal to
ALL who require Quality Electronic Components,
Semiconductors and other Accessories ALL at realistic

prices.

There are no wasted pages of useless information so
often included in Catalogues published nowadays.
Just solid facts i.e. price, description and individual
features of what we have available. But remember,
BI-PAK’s policy has always been to sell quality
components at competitive prices and THAT WE

STILL DO.

We hold vast Stocks “in
stock’”” for fast immediate
delivery, all items in our
Catalogue are available ex
stock.

The Catalogue is designed for
use with our 24 hours ““ansa-
phone’ service and the Visa/
Access credit cards, which we
accept over the telephone.

To receive your NEW 1983
BI-PAK Catalogue, send 75p
PLUS 25p p&p to:-

1 00 (Catalogues} PO Box 6 Access & VISA accepled
L WARE Herts. SG12 9AD

Ring 0920 3182 for
Guaranteed Value over £10 at Normal Retarl Price >

immediate despatch
yours
’0' . o o
only

= g ,)bw

£1.50 each and colours — some panel mounting  £1

SEMICONDUCTORS FROM
AROUND THE WORLD
A Collection of Transistors Diodes, Rectifiers Biidges SCR's
Triacs. IC s both Logic and Linear plus Opto's atl of
which are current everyday usable devices

4100

Data efc in
every pak
Order No SX56

MAKE AMAZING SOUND
WITH YOUR ZX 81,
TIMEX Sinclair 1000

or SPECTRUM

THE ZON X81

>

EFFECTS

Valued at over £10--Normat Retail—we ofter you a pach of 25 Oplo
devices 1o include LED's Large and Small in Red. Green. Yellow and
Cteas 7 Segment Displays both Common Cathode and Common Anode!

OCP71 Photo Detectors—Ithe MEL11-12 This whole pack of 25

o5 £4+00 2

AND we guarantee your money back if you are not
completely satistied FULL data elc included

ncip&p & VAT

The ZON SOUND UNIT is compietely self
designed for use with the Zx 81 TIMEX S«
Computers. It just plugs in - no dismant

1tained and especially
jair 1000 and Spectrum
g or soldering

No power pack. batteries leads or other extras

Order No. 8X57.

TECASBOTY

The Electronic Comoonerﬁ and Semiconductor Bargain of the Year A host of Electronic
[« including rotary and shder presets - horzontal and veriicat
Resistors of mixed values 22ohms102M2 1 8to 2 Walt A comprehensive range of
capacitors inctuding electrolytic and polyester types plus disc ceramics efcetera

Augio Diugs and sockets 0! vanous types plus switches fuses heatsinks wire. nuls bolts

Manuat Volume Control on panel ne from buitt-in

loud-speaker

Standard Sinclar - 16K Rampack or printer can be plugged into
ZON X Sound Unit without affecting normal computer operation
Huge range of possible sounds for Games. Music, Helicopters. S¢
Fi. Space Invaders, Explosions, Gun-shots. Diums. Planes. Lasers
Organs, Bells. Tunes, Chords. etc.. or whatever you devise!

ample votl

8 full octaves Uses 3-Channel sound chip giving programme
control of pitch. volume of tores and noise all with envelope

contiol
qromets. cable clips and tyes knobs and P C Board Then add to that 100 Sermiconduclors

fo nclude ransistors diodes SCR's 0plo's. all of which are current everyday usable devices
inal aFantastc Parcel No rubbish ali identitiabfe and valued in current catalogues at well
over £25 00 Our Fight Aganst inflatton  Price

Beat the Buaget JUST £650

Down with Depression
~ Ofno SX86

® Easily added to existing games of programmes using a few simpie
BASIC™ lines or machine code

® No memory addresses used - 10 mapped

FULL instructions with many examples of how to obtain effects and

the programmes, supplied. Fully guaranteed. British Made

“Except with Spectrum, you need the Spectrum Extension Board

Order No. SE7 - PRICE £6.80 inc. VAT

Payment may be made by Cheque. PO

Giro No. 388 7006. Postal Order or

Credit Card

Export orders

national Money Order,

Sterling

Bank Chegue, Inter

Send your orders to Dept EEG,
US. % or £

BI-PAK PO BOX 6, WARE, HERTS.
SHOP AT 3 BALDOCK ST,
WARE HERTS,

Q Use your credit card. Ring us-on Waie 3182 NOW and
i get your order even faster Goods normally sent 2nd
N Class Mai\.
Remember you must add VAT at 15° to your ordet
Total: Pastage add 75p pes Tolal order Access & VISA accepted
Ring 0920 3182 for
immediafe despatch

Dept ETI, PO Box 6
63A High Street
Ware, Herts.
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Yet More
Speakers From
Wilmslow

ew from Wilmslow Audio,
PROKITS provide a range of
speakers for the home construc-
tor which are ideal for small
venue discos, public address, par-
ties, etc. Combining
Wharfedale’s design expertise
with Wilmslow Audio’s kit know-
how, they offer true hi-fi quality
sound together with high sen-
sitivity to make optimum use of
the amplifier power available.
The kits contain everything re-
quired for the construction of the
speakers except adhesives. Only a

few simple tools are required. Six
models are offered: E50PRO (100
watts), E70PRO (150 watts),
E90PRO (200 watts), E50PRO
SUPER (150 watts), E70PRO
SUPER (175 watts), E90PRO
SUPER (300 watts). The PRO
SUPER range is fitted with special
hand-built bass units and the
crossover networks are fitted with
thermal overload protection for
the treble units and for the com-
plete system. The photogra?‘h
shows the E50PRO and
E90PRO.

Prices range from £218.95 per
pair for the E50PRO to £425 per
pair for the E90PRO SUPER.
Details from Wilmslow Audio
Ltd, 35/39 Church Street,
Wilmslow, Cheshire SK9 1AS.
Telephone 0625 529599.

A New Name

enema Associates is a newly

formed O.E.M. company now
launching a comprehensive range
of products for the Oric-1 com-
puter. Included in this range is a
"Multipurpose/Personnel Records
File’. This powerful software per-
mits the mass storage and file
handiing of confidential informa-
tion on personnel or products.
The package is priced at £15.00.

Also supporting the range is
an ‘Oric-1  Keyboard Trainer’
software package and a growing
number of games, books, and ac-
cessories for the Oric-1 owner in-
cluding Oric-1 American T-Shirts.
Kenema  Associates Ltd, 1
Marlborough Drive, Worle, Avon
8522 0DQ.

Large Format
Clock/Counter

A new range of digital
counters and clocks using
high brightness 31 inch vacuum
fluorescent character display
tubes is now available from
Greatech Electronics Limited. The
digital counters, two, three and
four digits accept BCD input with
optional blanking and remote
display data input control.

The clock model is available in
a twelve or twenty-four hour ver-

sion with a mains frequency lock-
ed crystal controlled oscillator
powered by a battery
(rechargeable) during mains
failure. (One of these may even
be enough to help the Editor of a
certain sister electronics
magazine get to work on time!)

The display tube’s brightness
is adjustable and available in
white, green, red and yellow. A
variety of other colours can be
provided by filtering and contrast
enhancement provided to suit
particular applications. Greatech
Electronics Ltd, Hay Lane, Brain-
tree, Essex.

OPTO ELECTRON ICS

(LEDs

Gravestone
Red - 8p

10p

Green - 10p

3mm Red Battery Status -
5mm Red Flasher - 40p

Yellow -

3mm, 5mm, Rectangular Diffuse

Orange - 8p {not Gravestone)

5mm Bi Colour Red/Green - 50p

3+5mm Red Constant Current - 20p
3 or 5mm Mounting Clips - 2.5p )

20p

INFRA RED EMITTERS

3mm TIL32 Type - 40p
5mm TIL38 Type - 40p
IRL60 Mini Radial -
IRL80 Side Looker -

INFRA RED SENSORS

3mm TIL78 Type - 40p
5mm BP103B (Trans)
Pin Diode (Side Looker)
NORP12 (Resistor) -
\_ LPT100 (Transistor) -40p

- 45p
- 85p
75p

/

DISPLAYS
DL304/307 - 75p

DL704 - 90p
DL500/507 - 85p

30p

40p DL527/528 - £1.50
DL0727 (Orange) - £2.00
DL0747 (Orange) - £1.00

DL6304/307 (Green) -

RB61000 - £1.60

4 Digit 0.5 Clock - £2.00

9 Digit Calculator -
\__ DL1414 Intellegent - £12.50

80p

50p

OPTICAL ISOLATORS
IL74 (6 pin) - 60p
ILD74 (8 pin) - 99p
ILQ74 (16 pin) - £2.25

4N26 (6 pin) - 63p
\__

—~

£10

el N

( STARTER KIT

5 each, 4 colours, 3,5mm, Rectangular Gravestone Leds
2 each, TiL38, 78, Photo Diode/2 each, ILD74 ISOL

2 each, DL307, 704, 500/1 x 9 Digit Calculator Stick

e

SYNCHRO
SERVICES

ET) JUNE 1983

DICKEN HOUSE,
ORCHARD LANE,
HARROLD, BEDFORD
TELEPHONE: (0234) 720575
TELEX: 825744

Forfull details of ourextensive Opto range a 52 page catalogue is available at £1.25 including
P&P & VAT or free with order £10 or overin value.

TERMS — All prices exclusive of
VAT and are subject to availa-

bility plus 60p P&P.

If—*" T
e
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HOME LIGHTING KITS

Thesa kits contain all necessary components and full

Instructions & are designed to replsce a standard wall

switch and control up to 300w. of lighting.

TDR300K gemolo Control  £14.30
immer

MKé Transmitter for above £ 4.20,

Touchdimmer £ 7.00

Extension kit for 2-way
switchingfor TD300k £ 2.00
Rotary Controlled £3.50
Dimmer 2

A (;&g ¢ A

HOME CONTROL CENTRE
This kit enables you to control up to 16 different
appliances anywhere in the house from the
comfort of your armchair. The transmitter
appliance addressed. The transmitter also
includes a COMPUTER interface so you can pro-
gramme your favourite micro (e.g. ZX81) to
switch Ilghts heating, electric blanket, make
your morning cottee, etc., automatically without
rewiring your house. JUST THINK OF THE
POSSIBILITIES. The kit includes all PCBs and
components for one transmitter and two
receivers, plus a pre-driled box for the
transmitter. Order as XK112. £42.00

Additional Receivers XK111 £10.00

“OPEN-SESAME"

The XK103is a gene'al purpose infra-red trans-
mitter/receiver with one momentary (normally
open) relay contact and two latched transistor
output. Designed primarily for controlling
motorised garage doors and two suxillary out-
puts for drive/garage lights st a range of up to
40 ft. The unit also has numerous applications
in the home for switching Hghts, TV, closing
curtsins, etc. Ideal for aged or disabled
persons.

The Kit comprises a mains powered receiver, a
four button transmitter, complete with pre-
drilled box, requiring a 9V battery and one
opto-isolated solid state switch kit for inter-
facing the receiver to mains appliances. As
with all our kits, full instructions are supplied.

ONLY £23.75

3-NOTE DOOR CHIME
Based on the SABO600 IC the kit is supplied
with all components, including loudspeaker,
printed circuit board, a pre-drilled box (95
x 71 x 35mm} and full instructions.
Requires only a PP3.8V battery and push
switch to complete
AN IDEAL PROJECT FOR

BEGINNERS. Order as XK 102 £5.00

Have you-got our-FREE ORANGE CATALOGUE vet?

NO?! Send S.A.

It's packed with details of all our KITS plus large range of SEMICONDUCTORS
including CMOS, LS TTL, finear, microprocessors and memories; full range of
LEDs, capacitors, resistors, hardware, relays, switches etc. We also stock VERO
and Antex products as well as books from Texas Instruments, Babzni and Elektor

E. 6" x 9" TODAY!!

ALL AT VERY COMPETITIVE PRICES.

ORDERING IS EVEN EASIER — JUST RING THE NUMBER YOU CAN'T
FORGET FOR PRICES YOU CAN'T RESIST.

5-6-7

and give us your Access or Barclaycard

cheque or postal order. Official orders accepted from schools, etc.

8-9-10

No. or write enclosing

REMOTE CONTROL KITS

FOR A DETAILED BOOKLET ON REMOTE CO
MK6 SIMPLE INFRA RED TRANSMITTER
Supplied with hand-held plastic box. Requires 3V
MK7 INFRA RED RECEIVER

Mains powered wilh tnac output 10 switch up to 500W at 240V ac. Range approx 20 ft. on/off or

momentary control.
{RC S00K — special price for MK6/MK7
MKS 4 WAY KEYBOARD

For use with MK 18/MK 12 transmitter receiver where only 4 channels are required.

MK10 16 WAY KEYBOARD
MK11 10 channel +3 analogue o/p receiver

A mains powered LR receiver providing control signals to 10 on/off and 3 analogue circuits. May be used
£12.00

for controlling the valume of an amplifier. brightne:
MK12 16 CHANNEL LR RECEIVER

NTROL — send 30p+ 6" x9”" S.AE.

(PP3} battery

Answering
service evngs
& weekends

DVM/ULTRA SENSITIVE
THERMOMETERKIT

This new design is based on
the ICL7126 (a lower power
version of the ICL7106 chip) =
and a 31/2 digit liquid crystal
display. This kit will form the

basis of a digital multimeter

{only a few addhtional resistors and switches
are required—details supplied), or 8 sensitive
digital thermometar {-50°C to +150°C)
reading to 0.1°C. The basic kit has a
sensitivity of 200mV for a full scale reading,
automatic polerity indicstion and an ultra
low power requirement—giving a 2 year
typical battery life from a standard 9V PP3
when used 8 hours a day, 7 days a week.

Price £15.50

£4.20

DISCO LIGHTING KITS

£9.00

£12.50)
£1.90

ss of a tamp, etc.

A mains powered LR Receiver providing up to 16 outputs for switching.

= JUPITER ACE

MICROCOMPUTER

uses FORTH which executes about 10 timss faster and
requires less program memory than a compurable program
using basic. Features 8K ROM, 3K RAM, built in speaker,
40 Key keyboard and a 32 x 24 line-flicker free display on TV.
Comes supplied completewith leads, mains adaptor, acomprehensive

easy-to-follow manual on

containing 5 sample programs.

JUPITER ACE SOFTWARE

Forth programming + FREE cassette

ONLY £75.00

{+ £2.00 carriage + 'VAT)

J3 SPACE INVADERS  £3.90 J5 DOT MAN
J4 SWAMP MONSTERS £3.90 J7 ZAP 'EM (ASTEROIDS) DU

SHOOT & MINEFIELD (3 programs) £€5.20

WHY NOT COME IN AND SEE IT FOR YOURSELF!

COMPONENT PACKS
PACK 1 650 Resistors 47 ohm to 10
Mohm — 10 per value £4.00
PACK 2 40 x
10uF t0,1000uF — 5 per value £3.
PACK 3 60 Polyester Capacitors 0.01 to
1uF/250V |5 per value £5.56
PACK 4 45 Sub-miniature Presets 100 ohm
to 1 Mohm — 5per value £2.90
PACK 5 30 Low Profile IC Sockets 8, 14
and 16 — pin — 10 of each £2.40
PACK 6 25Red LEDs (5mm dia,) £1.25

THE MULTI-PURPOSE TIMER HAS ARRIVED

Now you can run your central heating, lighting, hi-fi system and lots

more with just one programmable timer.

At your selection it 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

16V Electrolytic Capacitors

ELECTRONIC LOCK KIT XK101
This KIT contains a purpose designed lock iC,
10-way keyboard, PCBs and all components
to construct a Digital Lock, requiring a 4-key
sequence to open and providing over 5000
different combinations. The open sequence
may be easily changed by means of a pre-
wired plug. Size: 7 x 6 x 3 cms. Supply: 5V to
750mA max.
Hundreds of uses for doors and garages, car
anti-theft device, electronic equipment, etc.
Will drive most relays direct. Full instructions

25

15 V d.c. at 40uA. Quput:

lied.
SUPPISS DNLY £10.50

Electric lock mechanism for use with latch

£13.50

locks and above kit

DL 1000K

This value-for-money kit fea-

tures bi-directional  se.

quence, speed of sequence

and frequency of direction

change, being variable by means of poten
tiometers and incorporates a master dim

ming control £1460

DLZ100K

A lower cost version of the above, featuring
undirectional channel sequence with speed
variable by means of a pre-set pot. Outputs
switched only at mains zero crossing points
to reduce radio interference to a minimum

Only £8.00

Optional opto input DLA1T

Allowing audio (“"beat”")

response.

DL3000K

This 3 channel sound to light kit features

zero voltage switching, automatic level con-

trol and built in mic. No connections to

speaker or amp required. No knobs to adjust
simply connect to mains supply and

lamps. (1Kw channel)
Only £11.95

light  6OP

MINIKITS

MK1 ELECTRONIC THERMOSTAT
Uses LM3311 IC to sense temperature
(80°C max) and tnac to switch heater
(1KW1, Mains powered,

MK2 SOLID STATE RELAY
Switches 240V ac motors, kghts,
heaters from togic/computer circuits
Zero voltage switching, opto-isolated.
Supplied without triac £2.60
MK4 PROPORTIONAL
TEMPERATURE CONTROLLER
Uses “'burst fire” technique to main
tain temperature to within 0.5°C. Ideal
for photography, incubators. wine
making, etc. Max, toad 3KW {240V
acl. Temp. range up to 90°C. £5.55
MK5 MAINS TIMER

Mains powered timer enabling a foad
up to TKW at 240V ac to be switched
on lor offl for a variable time from 20
mins. to 35 hrs. Longer or shorter
periods  possible  with  minor
component changes. £5.00
MK 15 DUAL LATCHED SOLID
STATE RELAY

Comprises two MK2s with latch circuit
enabling the MK 12 kit to control two
mains  loads independently. Two
output triacs not  supplied. (See
remote control kits.) £4
NEW MK19 DC CONTROLLED
AUDIO AMPLIFIER

heating (including ditferent switching

times for

weekends), just

connect it to your system programme and set it and forget it—the

clock will do the rest

FEATURES INCLUDE :
*.0.5" LED 12 hour display.

XK113 MW RADIO KIT

Based on ZN414 [C, kit inciudes PCB, wound
aerial and crystal earpiece and all components
to make a sensitive m niature radio. Size: 5.5 x

May be used with virtually any stereo
audio amphfier to control bass,
volume, trebie and balance remotely
either using a wire link or the MK11
intia red receiver. A 1 of 10 decodes
with LEDS is also included for remote

Day of week, am/pm and output status indicators.

4 zero voltage switched mains outputs.
50/60Hz mains operation.

Battery backup saves stored programmas and continues
time keeping during powaer failures. (Battery not supplied}.
Display blanking during power failure to conserve battery power.

18 programme time sets.
Powerful “Everyday” function enabling output
to switch every day but use only one time set.

Useful “sleap” function—turns on output for one hour.
D1rocl swntch control enabling output to be turned on

immaediately or after a ified time interval.
20 function keypad for programme entry.
Programme verification at the touch of a button.

{Kit includes all components, PCB, assembly
and programming instructions). ORDER AS CT5000

For a detailed booklet on

ALL

remote control — send us 30p  pRICES

and S.A.E. (6"

9'') today. EXCLUDE VAT

FAST SERVICE- TOP QUALITY- LOW LOW PRICES

2.7 x 2cms. Requires PP3 9V battery. IDEAL
£5.00

FOR BEGINNERS.

input selection/display. (See remote
control kits.} £10.70

24 HOUR CLOCK/APPLIANCE TIMER KIT

Switches any appliance up to kW
on and off at present tirr es once per
day. Kit contains: AY-5-1230 iC,
05" LED display, mains supply,
display drivers, switches, LEDs,
triacs, PEBs and full instructions.

LCD 32 DIGIT MULTIMETER
16 ranges including DC voltage {200 mv-1000
v} and AC voltage, DC current (200 mA-10 A}
and resistance (0-2 M) + NPN & PNP transistor

ain and diode check. Input impedance 10M,
gnze 155x88x31 mm. Requires PP3 v battery.
Test leads included ONLY £29.00

CT1000K Basic Kit
CT1000K with white box {56/131 x 71mm)
{Ready Bui't}

£14.90
£17.40
.. £22.50

Add 65p 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 availability.

OPE 9am to 5pm (Mon to Fri)

No circuit is complete without acallto -

ACCESS

LALINGANORTH

10am to 4pm (Sat)
CLOCK TOWER CIRCULAR RD =4

UXBRIDGE ROAD

11 Boston Road

London W7 3SJ

EBARCMVCARD B
weicome

TEL: 01-567 8910 ORDERS
01-579 9794 ENQUIRIES
01-579 2842 TECHNICAL aFTtR3PM
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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 primer. Tests supported are CHECKSUM, RAMTEST. WAIT.
READ. WRITE, I/0 READ, |/0 WRITE, DUMP IN HEX, DUMP iN ASCII, TEST DATA
LINES (for shorts between data, address and rails), SEARCH (for two specified bytes),
MAP (print a memory map of ROM, RAM, 10 and EMPTY SPACE) Supports both
multiplexed and non-multiplexed address/data. Standard software will also
DISASSEMBLE in ZBO mnemonics — other disassemblers, cost extra. Programs for
board-testing can be written in MINUTES — and retained for MONTHS even if the
power is switched off (CMOS RAM is backed-up with rechargeable battery). Capacity is
15 ditferent programs of 12 tests each. Included are two PROBE CONFIGURATION
CARDS (One Z80, other uncommitted). PROBE with 24 inch cable and 40-pin DiL plug
— and POWER SUPPLY

OPTIONAL EXTRAS

6502 Disassembler Card .. £35.00
6800 Disassembler Card . £35.00
8085 Disassembler Card . .. £35.00
Clip-over PROBE (only needed if uP is soldered-in}. . . £35.00
Thermal Paper (10 Rolls) £9.00
Spare configuration cards . £6.50

£1950

+VAT

Thandan ey

74 2080 20nky Logéc Anatyiser]]

Dataman Designs Retrafit for 42050
Gives R.S. 232 output facility for printed STATE and TIMING diagrams. Also
DISASSEMBLES in Z 80. 6502 or 6800 mnemonics on-screen or to printer.

0 7 7 £295.00
for ET121 and ET221 machines which permit the typewriter to be used as a DAISY
WHEEL PRINTER for computers implementing the R$232, |IEEE 488 (PET) or
CENTRONICS PARALLEL busses. almost all computers in fact. Great for word
processing and letter-writing! Same price, fitting free if requested (you pay carriage on

typewriter if we fit), £195.00

Uttna Tioler Eprom Erasene from £33.00

~

uses the MOST POWERFUL LANGUAGE OF ALL — direct ASSEMBLER MNEMONICS.
MENTA has VISUAL AIDS to program development which the big systems lack: a TV
display of PROGRAM, REGISTERS and STACK. single-step operation (watch the cursor
move from instruction to instruction, see the register-contents change, observe stack
operations. etc.) BUGS can be fixed immediately without reassembling Fuli speed
operation is supported too — with or without BREAKPOINTS. Designed originally for
the Schoofs’ 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
DISASSEMSBLER.

24 bits of I/0 — also TV FLYLEAD, POWER SUPPLY and COMPREHENSIVE MANUAL
with SOURCE-CODE LISTING.

MODULES AVAILABLE

Universal input/Output Device S . .. £21.00
Analogue to Digital Converter 3 . £18.00
Digital to Analogue Converter . . .£14.00
D.C. Motor and Current Buffer. . "y . £12.00
Switching Input Modute Analogue/Digital .. . . : . £10.00
Pupil Reader. . . . £3.00
Teacher’s Guide . . R £2.50

£169 e

+VAT

[Emalaton

SOFTY has functions equal, at least, to egui;ment which sells for over £500. SOFTY

EMULATES AND PROGRAMS 2716, 273 532 EPROMS. (The type is selected by a
personality switch. SOFTY will copy any of these EPROMS to any other). SOFTY has a
HEX KEYPAD, a fast CASSETTE INTERFACE, a MEMORY MAP TV DISPLAY with
powerful editing —such as INSERT, DELETE, SHIFT-BLOCK and many other facilities —
too many to list here. RS232 SERIAL and CENTRONICS PARALLEL routines for INPUT
and OUTPUT are standard. The price includes TV FLYLEAD, POWER SUPPLY and ROM
EMULATOR CABLE WITH 24 PIN DIL PLUG. SOFTY is used as a DEVELOPMENT
SYSTEM for new products or just as a STAND-ALONE EPROM PROGRAMMER

‘ Al A %
OMBARD HO % 74
ORNWALL ROAD
DORC R. DOR » R ‘
elephone: Do 8 8 D3U b80006
ox 418442 DATAMA
or. Red a 0 0 0.00



AUTOCOMPASS

Don’t say we aren’t good to you! Not only

is this a unique and

cheap-to-build project featuring some unusual techniques, but it

also gives an insight into a little-

Design by Nigel Collier.

operation and construction of

an electronic compass '
specifically designed for use in
automobiles. The unit can
distinguish 16 different headings,
and uses a dot matrix LED display
to register the car’s heading in
nautical point and quarterpoint
notation — for landlubbers this
means N, NNE, NE, ENE and so on.
The display dims automatically as
the ambient light level drops.

The whole assembly, which is
simply compensated for accurate
readings inside the metal body of
the car, is housed in an elegant matt
black box, complete with a fixing
bracket which enables it to be
positioned almost anywhere in the
car.

Finally, the sensor itself is
designed using an apparently newly-
discovered set of binary numbers!

The Circuit

The unusual sensor, details of
which are given later, generates a
four-bit code, with each of the 16
possible numbers corresponding to
a different heading. The remainder

T his novel project describes the

of the logic circuitry is based
around a 2716 2K EPROM (at last, a
non-computer-orientated use for an
EPROM).

The EPROM contains the data
necessary to give meaningful
alphabetical displays as the
perceived heading is updated. A
fisting of the data contained in the
EPROM can be obtained from us
on receipt of an s.a.e., for those
amongst you with access to an
EPROM programmer. Don’t worry if
you haven’t,though; ready-blown
EPROMs will be available (see
Buylines).

The display consists of two 7 x
5 dot matrix displays type DL5735,
manufactured by Litronix. These are
arranged to form three adjacent
display sections with areas of 5 x 5,
4x5and 5x 5.

Sensor Design

The operation of the sensor can
best be described by looking at
Fig. 1. The central pillar, topped by
the pivot needle, is made from
transparent perspex and houses the
incandescent light source. Balanced
on the pivot needle is the compass

______PARTS LIST

known area of binary numbers.

Resistors (all }W, 5% except where

stated)

R1 1k0
R2-6,9 ak7

R7 10k

R8 not used
R10,34,35 470R
R11-15,

121-25,33  2k7
R16-29,26-3030R, {W
R31,32 15R, 1W

Potentiometers

PR1,2 100R miniature horizontal
preset, W rating

Capacitors

C1 220nF polyester

C2 470uF 6V3 axial
electrolytic

C3-6 47nF polyester

c7 2n0 polystyrene

cs8 2u2 63 V axial electrolytic

9 1n0 polystyrene

Semiconductors

IC1 2716 single rail EPROM
(+5V)

1C2 4017B

1C3,4 4001B

1C5 7472

1Co 7475

1C7,8 7415367

109 7805

IC10 ULN2003

Q1-10 BC212L

Qun BC182L°

Q12-16 OP500 phototransistor

DISP1,2 D15735 dot matrix LED
display

Miscellaneous

LDR1 ORP12

L1-4 500 turns of 40 swg

enamelled copper wire on

1MO 1W resistor (see text)
PCBs (see Buylines); sensor (see
Buylines); case (see Buylines); mounting
hardware, wire etc.

BUYLINES

A ready-built sensor, complete with
phototransistors, is available for £8. The
two double-sided PCBs, both with silk-
screened component identification, are
available for £6.50 the pair. Customer-
supplied EPROMs will be programmed
for 40p plus postage. Preprogrammed
2716 EPROMs are available for £3.00.
An Autocompass case plus silk-screened
perspex front panel is available for
£4.00. Finally, a complete kit of parts,
down to the last nut and bolt, will be
supplied for £35.00 plus £1.50 posta%e
and packing. All the above are available
from Pilotdata Ltd, 2 Derwent Close,
Wokingham, Berks.
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mask — this is free to both rotate
and tilt. A toroidal magnet,
magnetised through its major
diameter, is fixed to the mask. Thus
the mask will always orientate itself
in the same direction (with respect
to the Earth’s magnetic field) as the
car’s heading changes.

The mask pattern is designed
such that the four phototransistors
arranged around the circumference
of the mask can unambiguously

>
e

e
PRI

s
s

B et

e s

g A
A EE s th ARE 4 mssuy e v.\.‘o. m’h'a

R R e

encode the sensor heading. For
those who are interested in this sort
of thing, a full description of the
coding method used is given in the
box entitled ‘Cyclic Binaries’.

This form of coding, rather than
a standard four-bit coding for four
phototransistors positioned in a
vertical line, was necessary to stop

Fi_g. 1 (Right) The sensor mask.
Fig. 2 (Below) Component overlay,
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OF Q12-16
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erroneous coding occurring as the
mask tilts (as it is inclined to do as
the car accelerates or corners). The
fifth phototransistor, Q16, reads
another part of the mask, and only
allows the logic circuitry to update
the sensor heading when the four
‘position’ phototransistors are nicely:
matched with a mask section.

The whole assembly is fluid-
damped to stop unnecessary
oscillations. A somewhat
incongruous loop of silicone tube is
fixed onto the side of the housing.
This is not a way of getting rid of
spare balloons from the Christmas
party — it is present to absorb any
changes of volume of the damping
fluid that occur with changes in
temperature.

Construction

Because of the difficulties
involved in the making of the
compass mask, it is not
recommended that the average
home constructor should attempt to
build his (or her) own sensor from
scratch. Ready-built and tested
sensors are available from Pilotdata
at the address given in Buylines. We
doubt if many of our readers are
keen on metal-bashing either, given
that Pilotdata can supply the case
assemblies ready-screened and
painted, but dimensions are
available from us if you send a
stamped addressed envelope
(Ad-size).

From an electronic point of
view there are few problems posed
by the construction — however, you
will need a soldering iron with a
very fine bit.

The main PCB is double-sided
but not plated-through. There are
seven points where isolated tracks
on opposite sides of the board need
to be joined with a linking pin —
these are shown with a dot on our
overlay and a ‘p’ on the silk-
screened legend on the
manufactured boards. Any other
component lead or IC pin indicated
with a dot should also be soldered
both sides. The 10 terminal pins for
the off-board connections must be
all pushed through from the
component side of the PCB. The
voltage regulator and its two
associated capacitors, C1 and C2,
are shown in dotted outline on the
overlay and must be soldered onto
the underside of the PCB. The leads
of the voltage regulator should be
carefully pre-bent such that the
mounting hole of the regulator is 19
mm below the underside surface of
the PCB and flush with the edge of
the board when soldered in

2

These two internal shots should help
with construction.

position. Using an epoxy adhesive,
fix a 5/16” 6BA screw into the
regulator mounting hole with the
screw thread protruding out
backwards from the body of the
PCB.

CHANGES TO GENERATE A 32 BIT CYCLIC BINARY

ZX81 PROGRAM TO GENERATE
16 BIT CYCLIC BINARIES

PRINT “ENTER NO.:
INPUT N§

PRINT N§

LETP =1

DIM A$(16,4)

LET AS(P) = N§

LET N$(1) = N$(2)

LET N$(2) = N$(3)
LET N$(3) = N§(4)

LET N$(4) = "0°
FORC=1TOP

IF N§ = A${C) THEN GOTO 210
NEXT C

LETP=P+1

LET A$(P) = N§

IF P < 16 THEN GOTO 70
FORN=1TOP

PRINT N, A$(N]

NEXTN

sTOP

LET N$(4) = 17
FORC=1TOP

IF N$§ = A$(C) THEN GOTO 270
NEXT C

GOTO 140

LETP=P -1

LET N$ = AS(P)

LET N$(4) = 1
FORC=1TOP

IF N§ = A$(C) THEN GOTO 260
NEXT C

GOTO 150

i 50 DIM A$(32,5)
The four coils are W(Eung on 1 B e
NN =81
megOhm’ 1 W reSIStOFS aC l 160 :’FP 32 THEN GOTO 70
resistor is prepared by glueing onto | 210 LeTnsie) -
each end a 9 mm square plastic or
cardboard pad to retain the wire.
DETECTOR DETECTOR 2
QUADRANT 1
oETecTor 1 [l QUADRANT 2
QUANDRANT 4 ®
QUADRANT 3 .
{a} tic )
Fig. 3 Using cyclic binaries to detect shaft position.
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PROJECT : Autocompass
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' Fig. 5 (Right) Generating the cyclic
binary for Fig. 3c.

CYCLIC BINARIES

The mask pattern of the compass sensor
owes its existence to a group of numbers
which the author has called ‘cyclic
binaries’. So far as we are aware, this in-
triguing set has so far been ignored by
the mathematicians, though if anyone
knows otherwise, we would be delighted
to hear from them.

Consider a cross-section of a shaft
(Fig. 3a) whose circumference is half
white and half black. A single detector is
sufficient to determine which side of the
shaft is nearest the detector, by detec-
ting the local shaft colour.

Using the same shaft, let us now in-
troduce a second similar detector such
that the angle subtended by the two
detectors at the axis of the shaft is 90°
(Fig. 3b). The position of a point on the
shaft can now be narrowed down to one
of four 1uadrants. This table gives the

b

truth table for the four possibilities:
Q1 Q2 Quadrant
Black Biack 1
Black White 4
White Black 2
White  White 3

In these examples the detectors are ob-
viously binary detectors: we can call
black a 0 and white a 1. Thus in Fig. 3b
the shaft’s rotational position has been
encoded as a two-bit number.

Can we extend this system to three
numbers, so as to encode for eight sec-
tors? We can, but the shaft’s pattern
now becomes a bit more complex (Fig.
'3¢). As in the case for one or two detec-
tors, the pattern is unique (ignoring sim-
ple rotations and mirror images) in
generating a separate three-bit number
for each of the eight sectors. Note that
the detectors now subtend angles of 45°
to their neighbours.

Now the colouring of the three-
sensor shaft pattern can be represented

by an eight-bit binary number arranged
in a circle thus:
0 o0
0 1
1 1
0 1

I propose to write this number thus:
11100010,

The subscript C signifies that the binary
is cyclic, ie its emf is joined to its start.
(Note that it doesn’t matter at what
point in the number you start, or in what
direction you proceed: 10001110, is the
same number).

Now for four detectors with 22.5°
separation: the arrangement used in the
Autocompass. The shaft pattern is now
divided into 16 sectors: are there any

patterns which yield a unique four-bit.

number for each of the discernable rota-
tional positions? The answer is obviously
yes, since one is used in the compass
sensor. In fact there are six such
numbers (not counting rotations and
reflections), and these six can be split up
into three pairs. Each pair consists of a
number and its inverse (ie each 1
becomes a 0 and vice versa). The pairs
are:

0110101111000010, and inverse
1000011010111100, and inverse
1000010111101001, and inverse

As far as we know, perfect cyclic
binaries (ie ones that generate unique
positional data for each of their sectors)
can be found for any number of sensors.
For the sake of interest, the table below
shows perfect cyclic binaries for five, six
and seven sensors,

FIVE BIT.
00000111110111001101011000101001,

SIX BIT:
000000111111011110011101011100011011010011001-
0110000101010001001,

SEVEN BIT:
000000011111110111110011110101111000111011011-
101001110010111000011011001101010110100011001-
00110001011000001010100101000010010001,

How can perfect cyclic binaries be
generated? Consider the case of deter-
mining the cyclic binary for three sen-
sors. Figure 5 shows the search tree in-
volved: we have arbitrarily started from
‘000’. If the shaft rotates one position
from right to left, the new number will
be ‘002’. The least significant digit can be
0 or 1, but if it is 0, we have a repeat of
the first number, so it must be a 1. The
tree shows the continuation of this pro-

cess. Every underlined number is a
repeat.

The completed tree shows two routes
through all eight numbers and back to
the starting number. Selecting the first
digit of each number along tﬁe routes,
we get:

00010111, (Route 1)
00011101, (Route 2)

ie both routes yield the same number.
For larger cyclic binaries, drawing
the tree out becomes impractical, but
the search method is ideally suited to
adaptation to a computer program.
We've given a program here, in BASIC,
which has been written for a ZX81 and
will perform a tree search to generate
16-bit cyclic binaries — all you have to
do to start it is enter a four-bit number.
The most obvious drawback of using
cyclic binaries for determining the rota-
tional position of a shaft is that an addi-
tional gating phototransistor s
necessary. This would be superfluous if
the cyclic binary was also Gray-coded.
Gray-coded binary number sequences
are special in that any two adjacent
numbers in the sequence only differ by
one binary digit. The following table.
shows a representative Gray coding se-
quence to illustrate the property:

000

001

011

010

110

1111

101
' 100
. 000 etc.
Do ‘super-perfect’ Gray-coded cyclic
binaries exist? We think not, but this
judgement is based on a very limited-
investigation.

If you wish to search for superperfect
cyclic binaries, here are a couple of
hints. First, note that the detectors do
not need to be adjacent (though any
rotationally symmetrical arrangement of
detectors will lead nowhere). Second,
looking for cyclic Gray-coded sequences
will be easier than looking for Gray-
coded cyclic binaries (if you get the
distinction!). Good luck.
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SLITS

] PCB OP500

COLLECTOR
EMITTER

TO SUPPLY .
—VE TERMINAL PIN j

Fig. 6 (Above) Coil

and sensor details.

Fig. 7 (Left) The
PCB fixing bolts fit
here.

Fig. 8 (Below left)
Circuit operation
shown frozen at
one point in the
multiplexing.

Q12-16 are phototransistors attached to
the compass sensor. The voltage present
at the collector of any one of the
hototransistors is pulled up to a logic 1
evel by the resistors R2-5 and R33, so
long as the phototransistor in question is
shaded from the sensor light source by
the compass mask. Once exposed to
light, a phototransistor will turn on and
its collector voltage will drop to alogic 0.
IC6 is a four-bit bistable latch. So
Ion% as phototransistor Q16 is shaded,
the latch outputs will present the inverse
of the latch inputs. However, once Q16
is exposed to light, the latch will hold the
last four-bit input, irrespective of any
further changes in input. In other
words, IC6 is’a memory device, supply-
ing IC1 with information concerning the
sensor position at the last positional up-
date. Table 1 shows the output of IC6
with reference to the sensor positions.

The rest of the logic circuit converts
the four-bit output of IC6 to an
alphanumeric display of the sensor
heading. 1C3c,d are configured with R7
and C7 as an astable multivibrator. With
the values chosen, this generates a

6

DISP 2 o a1 v
9 < Q2 14
7 Q3 . 116 -
3 Q4 17
a o?< 016
-l : E || 3 ™
o
R
I L
HIGH __,g.
IMPEDANCE o
TO GND =0
o
o
IC10
1C6 OUTPUT VERSUS SENSOR HEADING
SENSOR A3 A2 Al A0 DECIMAL
HEADING (PIN1) (PIN14) (PIN11) (PIN 8)
N 1 1 1 0 14
NNE 1 1 1 1 15
NE 0 1 1 1 7
ENE 1 0 1 1 1
E 1 1 0 1 13
ESE 0 1 1 0 6
SE 0 0 1 1 3
SSE 1 0 0 1 9
S 0 1 0 0 4
SSW 1 0 1 0 10
SW 0 1 0 1 5
WSW 0 0 1 0 2
wW 0 0 0 1 1
WNW 0 0 0 0 0
NW 1 0 0 0 8
NNW 1 1 0 0 12
24

R21-25
7 k7
1
5
Ics 3 Q6-10
13
R26-30
I8 -l:_; ;’&VR

DIsP1

15
5
i

+5V

Fig. 9 Autocompass circuit diagram.
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PROJECT : Autocompass .

HOW IT WORKS

square wave of about 25 kHz, which is
fed to the clock input of IC2.

IC2 is a 4017 counter-divider: only
one of the chip’s 10 outputs can be high
at any one time. Every positive transition
of the clock signal advances the high
output to the next pin in sequence, from
right to left in the circuit diagram. Once
pin 6 is driven high it activates the
monostable multivibrator configured
around IC4a,b. The monostable is, in ef-
fect, a pulse stretcher. The output of the
monostable (pin 11) is normally low.
When pin 9 of 1IC4a goes high, the out-
put simultaneously goes high. As 1C4b
pin 11 is connected to the 4017 clock in-
hibit (pin 13), this immediately stops any
further clocking of the 4017’s outputs.

The length of time that IC4b pin 11
remains high is dependent on the
resistance of the LDR. The more light
that falls on the LDR, the lower is its
resistance, the quicker C8 charges, and
the shorter is the resultant length of the
output pulse. Once pin 11 returns low
again, the 4017 is free to continue clock-
ing on the next positive clock signal tran-
sition. When IC2 pin 11 goes high, it
drives the reset pin (pin 15) high which

starts the whole cycle again by sending
pin 3 high. To summarise, the 4017 out-
puts sweep from pin 3 to pin 5; then
there is a delay with all the relevant out-
puts of the 4017 low, this delay being
dependent on the ambient light level,
before the cycle repeats. It can therefore
be seen that the delay constitutes a
display brightness control.

IC10 is a seven-stage Darlington
driver. As each input of IC10 goes high,
so the corresponding output is ground-
ed, which in turn grounds the cathodes
of the five LEDs in the relevant row of
each display matrix. This constitutes
one-half of the display multiplexing
process.

IC1 is an EPROM which produces a
specific eight-bit output at pins 9-11,
13-17 (only the latter five being used)
depending on the state of the 11 address
input pins. We have seen that pins 5-8 of
IC1 depend on the sensor heading, be-
ing driven by the outputs of 1Cé6. Tﬁe re-
maining seven address lines define the
position of the multiplexing cycle.

The two dot matrix displays together
have 14 vertical columns: the 4017
cycles through seven states. Therefore

the multiplexing circuit must service one
display at a time. This is organised by
IC5, a flip-flop. Every time the 4017
starts a new cycle by sending pin 3 high,
the outputs of IC5 (pins 8,6) change
state. Pin 8 is always the inverse of pin 6.
IC5 pin 8 addresses pin 4 of the EPROM:
thus pin 4 high means ‘multiplex display
1’, while pin 4 low means ‘multiplex
display 2’.

The remaining six address lines of
IC1 are driven by the outputs of IC2. The
two NOR gates 1C3a,3b compress the
information on IC2 pins 10,1, and 5 to
the two lines on pins 2 and 3 of IC1.

IC7 and IC8 are tristate buffers. They
are gated on by the two outputs of IC5
such that only one is on at a time. Both
receive the data output from IC1, and
each in turn uses the data to supply cur-
rent to the anodes of the LEDs in its
display via the current amplifiers Q1-10.

To help show what is going on, Fig. 8
shows the multiplexing at one instant of
time. Note that Q1-10 act as inverters,
so a 0 at the output of the EPROM
defines an LED which is lit. In this case
the display could be showing the last
column of, say, ‘‘NNE’’.

+5Vv
O +5v
R11-15
%7 16 21| 24
3 13
13 14 14
5 15
a1 — Ic?
5 1 < 12 % i1
R16-20 —7' i1
30R
%W cD‘E--m Nlofe|-lylole] of~]e]n N|w|o|
=L — P P B 13
2 | §
N |
7
DISP2 e
13
wo|=|Z]~] |

NOTE

1C1 182716 (+5V VERSION}
IC2 1840178

IC3,4 ARE 40018

IC5 18 7472

IC6 IS 7475

IC7,8 ARE 7415367

IC9 IS 7805

I1C10 IS ULN2003

Q1-10 ARE BC212L

Q11 1S BC182L

Q12-16 ARE OP500

DISP1,2 ARE DL5735

DOT MATRIX LED DISPLAYS

R1 R2 R3 R4 R5 R33
1«0 4ak7 4k7 ak7 ak7 2k7

12

+5V
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PROJECT : Autocom pass

The wire is 40 gauge enamelled
copper wire, and 500 turns are
needed on each resistor — this
won't take you as long as it might
seem! Remember to scrape off the
insulation from the free ends before
attempting to solder them to the
resistor leads. Each pair of coils
consists of one which has been
wound ‘right-handed’ and one
which has been wound ‘left-
handed’; ie they are not capable of
superimposition, one being the
mirror-image of the other. Label the
two types unambiguously.

The display has four terminal
pins but does not require any
linking pins: all through-board
connections here are made by
soldering the necessary component
leads on both sides (again indicated
by dots). After soldering the
terminal pins, which again are
inserted from the component side,
solder in the LED dot matrix
displays. Mount them so that their
pins only protrude about 3 mm
from the rear of the PCB: this allows
sufficient clearance to solder to the
tracks on the front of the PCB. Save
the clipped leads from the resistors
— they will be ideal later for joining
the two PCBs together.

The boards are mounted so that
the main PCB lies 10 mm below the
top edge of the display PCB, and 1
mm free of the underside of the
display PCB. The diagram shows the

% CUT-OFF
RESISTOR
«—  LEADS

1mm
CLEARANCE

PLASTIC
WASHERS

A
CASE CASE
BOTTOM  TOP

FIXING
BRACKET

Fig. 10 It goes together like this . . .
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method used to join the boards
(Fig. 10).

The interwiring of the coils to
the display PCB and the sensor to
the main PCB is straightforward: just
keep the wiring short and neat and
remember that all the wiring is
taken from the underside of the
PCBs. Note that the phototransistors
protrude from the sensor towards
the back of the instrument.

The assembly of the two PCBs
and the sensor fits snugly into the
case bottom, being fastened in
place with three 14" screws which
have slide-on spacers. Two 6BA x
3/16’" countersunk screws fix the
sensor housing to the case bottom,
and a further two attach the perspex
fascia. The case top and fixing
bracket are attached using two 6BA
x 4" screws, as shown in Fig. 10.
Note that the fixing bracket can
either be fixed underneath the unit
as shown in the photos, for
dashboard mounting, or the other
way up so that the compass may be
hung from the car roof.

Setting Up

When benchtesting the
completed PCB assembly,
remember to adequately heatsink
the 5 V regulator. The display is
multiplexed, and so the DC current
through each LED can exceed 100
mA (though for a few microseconds
only, of course). But, were the
oscillator to be inoperative then it
would be perfectly possible to blow
up the display. So play it safe —
temporarily disconnect the 5V
supply to the display PCB by
desoldering the ninth board-linking
pin from the right-hand side (viewed
from the front) and check on an
oscilloscope that the waveforms are
what they should be (see Fig. 11).

If you dop’t have an
oscilloscope, don’t despair: an LED
with a 200R resistor in series will
suffice. Ground the eppropriate end
and touch the LED’s agode end to
the output pins of the 4017 (pins 1, 2,
3, 4,5, 6,7, 10). When operating
correctly, the LED should glow very
dimly (you may need to turn off the
lights to detect it). If, on the other
hand, one of the channels lights the
LED brightly, with the remaining
channels off, then you have a fault.
However, with reasonable care in
construction, the compass should
work first time.

The only adjustment required is
the setting of the bias coils to null
out the car’'s magnetic field. Using a
map (or a second compass outside
the car), position the car so that it is
pointing north. If the Autocompass

IC3PIN 11

L
J

) 40us—>1 }4———>
330uS to 1900uS

{DEPENDING ON
AMBIENT LIGHT)

IC2 PINS 1,2,3.45,7,10

—45v
IC2PIN13
ov
320uS->1 iq——»‘
15uS to 1.6mS
(DEPENDING ON
AMBIENT LIGHT)
———————————— — 5V
IC7,8 PINS 1,15

ov

<=~

BOTH EQUAL:
320uS to 1.9mS

'/
IC1 PIN 14 |
{'WNW’ DISPLAYED) |
| —_— v

0to 1.7mS
{DEPENDING ON
AMBIENT LIGHT)

Fig. 11 Some test waveforms.

does not read north, it is because of
the car’s field component which lies
at right angles to the car’s long axis.
We can nullify this component by
rotating the pot labelled ‘N/S’ until
the compass reads north.

Now the car must be positioned
to point east. If the compass does
not read east, it can only be
because ofsthe car’s field
component which lies parallel to
the car’s long axis. So adjust the
‘E/W’ pot to neutralise this
component, and the compass is
compensated.

Installation

The Autocompass has been
designed to be easily fixed into a
car, but there are a few cautionary

oints that must be made. First,

eep it away from any
loudspeakers, as they possess strong
magnets which can overcome even
the compensation circuits. Second,
ensure that the top of the box is as
level as possible in its final position
— the sensor will tolerate quite a bit
of tilt, but if it is level at rest then its
operational range will be enhanced.
Finally, the display can consume
about 800 mA with the display flat
out, so an in-line fuse may be

ETI
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MIDWICH COMPUTER COMPANY LIMITED

FAST EX-STOCK DELIVERY OF MICROCOMPUTER COMPONENTS AT UNBEATABLE PRICES

BBC COMPUTERS

Model B

Mode! B + Disc Interface
(cariage 6.50 by Securicor)

BBC MICRO 0ISC DRIVES

2x100K
BBC 32 Dual 100K Drives

BBC 34 Dual 400K Drives

88C MICRO UPGRADE KITS

BBC 1 16K Memory

BBC 2 Printer/User 1O Kit
BBC 3 Disc Interface Kit
BBC 4 Analogue Input Kit
BBC 5 Senal /0 & RGB Kit
BBC 6 BUS Expansion Kit

B8BC CONNECYORS
(not assembled)

BBC 23 Cassette Lead
BBC 24 7 Pin DIN Plug
BBC 25 6 Pin DIN Plug
BBC 26 5 Pin DIN Plug

card edae
BBC 36 Disc Power Cable

BBC ACCESSORIES
BBC 45 Joysticks (per pair)

BBC 71 Teietext Recerver

ACORNSOFT FOR THE BBC
SBEO3 Business Games
SBEO4 Tree of Knowledge

SBBO1 Desk Diary-inc Manual
SBLO2 LISP Cassette
SBLO1 FORTH Cassette
SBGO1 Philosophers Quest
SBGO7 Sphinx Adventure
SBGO3 Monsters

SBGO4 Snapper

SBG15 Planetord

SBGO6 Arcade Action
SBGOS Rocket Raid
SGB13 Meteors

SBG14 Arcadians

SBG10 Chess

SBDO1 Creatve Graphics
SBD02 Graphs and Charts
SBDO4 LiSP

SBD03 FORTH

betore ordering.
88C MICRO COMPONENTS
25

BBC 31 Single 100K Drive Expandable to

BBC 33 100K Upgrade for BBC 31

BBCA2B Complete A to B Upgrade

BBC 21 Printer Cable and Amphenol Plug
BBC 22 User Port Connector and Cable 367

BBC 35 Disc I/0 Cable 34W IDC to 2x34 way .

BBC 44 Analogue nput Plug and Cover
BBC 66 IM Bus Connector + 36" Cable

BBC 67 Eprom Programmer {assembled)

BBC 72 Second Processor (6502)
BBC 73 Second Processor (Z80)

SBE02 Peeko Computer inc Manual
SBEO1 Algebrail Manipulation Pk
SBX01 Creatve Graphics Cassette
SBX02 Graphics and Charts Cassette

AGORNSOFT BOOKS FOR THE BBC MICRO

346 95
44195

229.00
340.00
122.00
649.00

Al Disk Drives {except BBC 33) are complete with
Manual. Utilities Disc, and Connecting Cables

All Kits are supplied with full fitting instructions.

Ptease ring for current delivery on Acornsoft Products

SPECIAL
OFFER

Spectrum 32K
Upgrade Kit

24.95

4516 100ns k 271 36.00
6522 319 20 Way Header 1.46
7415244 0.59 26 Way Header 1.76
7415245 0.69 34 Way Header 2.06
7418163 0.34 40 Way Header 2.32
DS369IN 450 15 Way D Skt 2.15
DSBBLS120N 450 6Way DIN Skt 0.90
uPD7002 450 5wayDIN Skt 0.80
BB SOFTWARE IN EPROM

Wordprocessor "View" 52.00
12 MOS 10.00

DATA SHEETS are

avalabie on items
marked D. Prices are as

follows
D1
D2
D3
D4
D5
D6
D7

. MEMORIES 75451 0.22
21141-200ns D7 0.80 «— 75452 0.22
2708 450ns D2 2.95 75453 0.22

2716 450ns D1 245+ 75454 0.22

27163505 D7 4.95 75468 088
27163 rall D1 7.25 75491 0.3
2532450ns D2 3.45 75492 0.42
2732 450ns D1 3.45 AY31015 D2 3.00
2732 350ns D1 5.45 AY31270 6.47
2764 300ns D1 599 AY38910 D6 4.40
4116 150ns D2 0.85 AY53600 D2 6.70
4116200ns D2 0.80 DP8304 D71 250

/4118 150ns D71 325~ MC1488 D1 037
5516 200ns D2 8.45 MC1489 D1 037

6116 150ns D1 3.30 e MC3242A 6.30

6116 Low Power MC3446 D71 250
150ns D2 495 MC3448A D1 3.75
4164 150ns TI MC3480 D5 7.30
445 MC3487 D1 2.00
4164 200ns TI MC14411 D7 7.85
D3 395 MC14412 945
4164 150ns R032513L D7 6.50
Mostek D3 445 R032513U D1 6.50
4516/4816
100ns D2 225 UHF MOOULATORS
4532 200ns D2 295 UM1111 6MHz
D1
6800 FAMILY UM1233 8MHz
6800 D7 225 D1 380
6802 D5 250
6809 Dé 630 BUFFERS
6810 D1 115 81LS95 0.80
6821 D3 1.00 81LS96 0.80
6840 D4 375 81L597 0.80
6845 D5 6.50 81L598 0.80
6850 D2 110 8T26A 0.80
68488 D2 7.30 8T28A 0.90
68600 7 525 8795 080
68809 D6 12.00 81974 0.90
68810 D1 2 0.90
68821 D3 220
68840 D4 800 UNEARS
68850 D2 220 1203 085
LF398N 475
B0 FAMILY LM301AN 0.24
ZB0ACPU D2 2.99 LM308N 0.48
Z80BCPU D2 9.00 LM311P 0.50
Z80ACTC D71 2.60 LM319N 1.99
Z80BCTC D7 8.00 LM324N 0.30
ZBOADART D71 6.50 LM348N 0.80
ZB0ADMA D2 6.85 NE555P 0.16
ZB0AP10 D1 275 NES56CP 0.45
Z808P10 D1 9.00 010 039
Z80AS10 D4 9.00 TLO11 0.32
TLO12 0.34
B0BOFAMILY TLO14 0.36
8085A D4 3.50 TLO21 0.34
8212 1.10 TLOB1 029
8216 1.00 TLO62 0.49
8224 210 TLO64 0.98
8228 327 TLOB6 029
8251A D5 250 TLO68 032
8253 4.00 TL071 0.29
8255A D5 225 TLO72 0.47
TLO74 L
B500 FAMILY Ttgm agg
6502 D3 325 TLO82 0.46
25021\ D3 500 TLO84 1.58
520 D1 250
65204 D1 3.16 }33; 8;2
6522 D5 3.19 TLO94 1.34
6522A D5 550 TL487 0.62
6532 D2 5.50 TL489 062
T4 K
FLOPPY 0ISC Tbgg ;gg
CONTROLLERS TL507 1.33
8271 36.00 725 180
FD1771 D5 15.00 741 0.14
FD1791 D6 22.00 747 0.48
FD1793 D6 23.00 748 0.27
FD1795 D6 28.00
FD1797 D6 28.00 REGULATORS
WD1691 D2 12.00 78L05 0.30
WD2143-01D2 6.99 78012 0.30
INTERFACE OEVICES ;35;5 8:2.‘;
6402 380 7812 0.40
75107 047 7815 0.40
75110 .56 7905 0.45
75150 064 7912 0.45
75154 077 7915 0.45
75160 2.56 LM309K 1.20
75161 280 LM317K 240
75162 385 LM323K 450
75172 1.85
73173 i LM338K 6.25
75174 185 OATA CONVERTERS
75175 144 UPD7002 D7 428
75182 0.50 IN425 D1 345
75183 0.50 IN426 D1 3.00
75188 037 IN427 D1 5.99
75189 0.37 IN428 D1 4715

IN429 D7 210 4510 0.40 193 0.35
N432  D113.00 4511 0.41 1944 0.35
IN449 D1 255 4512 0.40 1954 035
4514 0.96 196 045
CRYSTALS 4515 0.96 197 045
™ 2.75 4516 040 221 048
1008M 275 4518 040 240 0.55
18432M 192 4519 027 241 0.55
24576M 2.00 4520 0.40 242 055
36864M 186 4521 090 243 055
4M 0.64 4522 052 244 055
6M 0.86 4526 052 25 0.70
8M 086 4527 052 248 0.55
98304 168 4528 041 249 0.55
19,6608 2.48 4532 072 251 0.30
4541 050 253 0.35
0IL SOCKETS (TEXAS) 4543 050 257A 0.30
PINS TIN GOLD WW 4553 157 258A 035
1 4555 035 259 0.55
14 10 26 35 4556 035 261 1.00
16 10 29 40 4585 0.75 266 020
18 13 33 50 2 0.54
20 15 37 80 74LS SERIES 279 0.30
22 17 38 85 0 on 283 0.40
24 21 46 70 01 on 290 0.39
28 24 55 80 02 [R]] 293 0.39
40 30 76 09 03 0.12 365 0.27
04 0.12 366 0.27
ZIF SOCKETS 05 0.12 367 0.27
EXTO0Q 08 0.12 368 0.27
4 pin 575 09 0.12 373 0.62
28 pin 820 10 0.12 374 0.62
40 pin 975 11 0.12 375 0.35
12 0.12 377 0.60
CMOS 4000 13 0.12 378 0.60
4000 0.10 14 0.25 379 0.00
4001 010 15 0.12 386 0.35
4002 0.12 20 0.12 390 0.45
4006 0.42 21 0.12 393 0.45
4007 0.14 22 0.12
4008 0.32 26 0.12 OIL JUMPERS
4009 024 27 0.12 Single Ended 24"
4010 024 28 0.12 14 PIN 145
4011 0.10 30 0.12 16 PIN 185
4012 0.16 32 0.12 24 PIN 2.40
40143 gig 33 0.12 40 PIN 3.80
401 ! 37 012
4015 0.36 40 0.12 Double ‘"g,;"’l P 0
4
48}(7i 352 :}3 g;g: 14 PIN 1.85 1.98 2.42
4018 036 48 04s 16 PIN 2.052.152.68
4019 0.36 49 0.12 24 PIN3.003.153.96
4020 0.36 51 0.12 40PIN4.654,906.18
4021 0.40 54 0.12
4022 0.40 c5 012 25 WAY D-TYPE
4023 013 73 0.18 CONNECTORS
4024 0.32 74 0.18 Male- Male
4025 013 75 0.8 36" cable  12.00
4026 0.74 76A 0.17 Male-Female
4027 020 784 0.18 36" cable  12.00
4028 0.32 83A 0.36 Male single ended!
4031 094 85 0.42 18" cable 495
4033 1.80 86 0.16 Female single ended
4034 0.94 90 0.22 18" cable 395
4
4838 Hﬁz 3; 8;32 10C CONNECTORS
4041 0.36 93 0.22 Shrouded Headers
4042 0.34 958 0.40 (with electors)
4043 0.36 109A 027 (Right Angie
4044 0.36 112A 020 PCB Mtg)
4045 135 113A 020 10PIN 0.86
4046 0.42 114A 022 14 PIN 122
4047 0.70 122 0.28 16 PIN 134
4048 0:38 123 0.34 20 PIN 1.8
4049 023 125A 024 26 PIN 1.76
4050 023 126A 025 34 PIN 208
4051 0.38 132 0.34 40 PIN 2.32
4052 0.44 136 0.25 50 PIN 235
40.23 044 138 0.25 60 PIN 320
4054 0.85 139 0.27
4055 085 145 057 10C SOCKETS
4060 039 148 0.70 Fitted with 36 ca{;ie
4063 0.85 151 0.40 10 PIN Hey
4066 024 153 0.40 14 PIN !
4068 014 155 0.30 16 PIN z‘}n
4069 014 156 0.35 20 PIN o
4070 013 157 025 25 PIN 180
4071 013 158 030 BagRIN o0
4072 0.13 160A 032 40 PIN g
4073 0.14 1614 035 SOfEIN o
4075 0.13 1624 035 60 PIN -3
4076 043 163A 0.35 DATA BOOKS by
4077 0.13 164 0.40 Texas Instruments
4078 0.15 165A 0.50 Linear Control
4081 0.13 166A 0.60 Circuits 400
4082 013 173A 0.55 Voltage Requlators 4.50
4085 050 174 0.40 MOS Memory ~ 3.85
4086 044 175 0.38 Interface Circuits 7.00
4093 020 181 0.90 TTL 5th Editon 8.50
4502 0.46 190 035 Bipolar My~ 4.50
4507 0.32 131 0.35 L Pocket Gude 3.50
4508 096 192 035 Linear Pocket Guide 2.50

Securicor.

phone for details.

CARRIAGE Orders up to £199 sent by 1st class post and €200+ by

CHARGES 0-£100 = £0.50, £100-199 = £1.25, £200+ = £5.00.

PRICES All prices and carriage charges quoted are exclusive of VAT

and are subject to change without notice.

QUANTITY DISCOUNTS Available on most products. Please tele-
VISA

OFFICIAL ORDERS are welcome from Educational Establishments,
Government Bodies and Public Companies.

CREDIT ACCOUNTS Are available subject to status. Payment
strictly nett 30 days.

CREDIT CARDS Payment by credit cards is accepted on most
products with no surcharge.

OUT OF STOCK Items out of stock will follow with £0.45 Carriage
charge at our discretion, or a refund will be issued if requested.

DELIVERY Allstock orders received upto 3.30pm are despatchedthe
same day.

MIDWICH COMPUTER COMPANY LIMITED

DEPT ETI, RICKINGHALL HOUSE, RICKINGHALL, SUFFOLK IP22 1HH
TELEPHONE (0379) DISS 89875
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COMPUTER WAREHQUSE

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

HARD DISK DRIVES

Fully refurbished Diablo/DRE Series 30 2.6 mb hard
disk drive for DEC RKOS5, NOVA, TEXAS etc.

Front load £550.00 - Top load £295.00
PSU type ME3029 for 2 drives £125.00

DRE 44A/4000A/B 10 mb 5+5 all configurations from

£995.00. Call sales office for details.

DISTELO

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

8 AMP MAINS FILTERS

hang ups and data glitches
caused by mains interference. Matchbox size- Upto 5
amp 240 v load. As recommended by the ZX81 news-

Cure those unnervin

letter. Suppression Devices SD5A £5.95.

Keep your hot parts COOL and RELIABLE
with our range of BRAND NEW professional
cooling fans. .
ETRI 99XUOI Dim. 92 x 92 x 25 mm.
Miniature 240 v equipment fan complete with
finger guard. £9.95.
GOULD JB-3AR Dim. 3" x 3" x 2.5" compact
very quiet running 240 v operation. NEW£6.95
BUHLER 69.11.22. 8-16 v DC micro
miniature reversible fan. Uses a brushless
servo motor for extremely high air flow,
almost silent running and guaranteed 10,000
hr life. Measures only 62 x 62 x 22 mm.
Current cost £32.00. OUR PRICE ONLY
£12.95 complete with data.
MUFFIN-CENTAUR standard 4" x 4" x 1.25"
fan supplied tested EX EQUIPMENT 240 v at
£6.25 or 110 v at £4.95 or BRAND NEW 240 v
at £10.50. 1000’s of other fans Ex Stock.

all for Details. Post & Packing on all fans £1.60

SUPER DEAL? NO —
The FABULOUS 25CPS TEC Starwriter
Daisy wheel printer at a fraction of its original cost,

—

RAN’“;W ATONLY £

Made to the very highest

spec the TEC Starwrliter

FP1500-25 features a

heavy duty die cast

chassis and DIABLO type

print mechanism giving

superb registration and

print quality. Micro-

processor electronics

offer full DIABLO/QUME

command compatability

and full control via CPM Wordstar etc.
Many other features include bi directional

printing, switchable 10 or 12 pitch, full width 381 mm paper handling with upto

and dust cover. Order NOW or contact sales o
Optional extras: RS232 data cable £10.00. Tech magual £7.50. Tractor feed
120.00. Spare daisy wheel £3.00. Carriage & Ins. (UK Mainland) £10.00.

DATA MODEMS

Join the communications revolution with our
range of EX TELECOM data modems. Made to
most stringent spec and designed to operate
for 24 hrs per day. Units are made to the
CCITT tone spec. With RS232 i/o levels via
a 25 way ‘D’ skt. Units are sold in a tested
and working condition with data. Permission
may be required for connection to PO lines.
MODEM 13A compact, async, same size as
telephone base. Up to 300 baud, full duplex
over 2 wires, but call mode only £75.00°
MODEM 2B/C Fully fiedged, up to 300 baud
async, ANSWER & CALL modes, auto answer,
auto switching, ideal networks etc. Just 2 wire
connection to comms line. £85.00

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

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

DATA PUMP MODEM compact unit upto
1200 baud full duplex over 4 wires or half

| duplex over 2 wires. BELL specification with
data i/o via RS232 25 way D socket, remote
test etc. 240 v operation. Supplied complete
with data £65.00 carr. £4.50.

For more information or details of other types
of ex stock modems contact sales office.

CCITT tones, full duplex, fully interactive.

S
/7 MISS THOSE BARGAIN.
DON'TM T L NOW, IT'S FREE.

01-683 1133 = i~

8 BIT WORD - NO PARITY per day

8" FLOPPY DISK DRIVES

Unbelievable value the DRE 7100 8" floppy disk drives
utilise the finest technology to give you 100% bus
compatibility with most drives available today. The only
difference being our PRICE and the superb manufactur-
ing quality!! The 7100 single sided and 7200 double sided
drive accept hard or soft sectoring IBM or ANSI standard
formats giving a massive 0.8 MB (7100) 1.6 MB (7200) of stora%e. Absolutely
SHUGART, BASF, SIEMANS etc. compatible. Supplied BRAND NEW with user
manual and full 90 day warranty. Carriage and insurance £9.75.
7100 Single sided £225.00 + Carr. 7200 Double sided £295 + Carr.
Optional accessories: Full technical manual £20.00 alone. £10.50 with drive. Refund
of difference on drive purchase. DC and AC power connector and cable kit £8.45. 50

way IDC connector £5.50. 50 way ribbon cable £3.20 per metre.

SUPER STEAL!

FROMEI9S + CAR. +VAT U\ = —_—
Fully fledged industry standard ASR33 data
terminal. Many features including ASCH
7 keyboard and prinster for data I/O guto dat%

detect circuitry. RS232 serial interface. 11
///{//7 /\ baud, 8 bit paper tape punch and reader for
off tine data preparation and ridiculously
. “cheap andreliable data storage. Suppliedin
F"good condition and in working order
Options: Floor stand £ 12.50 + VAT
KSR33 with 20ma loop interface£125.00 +
Sound proof enclosure £25.00 + VAT

SOFTY 2

The amazing SOFTY 2. The complete "toolkit™
for the open heart software surgeon. Copies,
Displays, Emulates ROM, RAM and EPROMS
ofthe 2516,2532 variety. Many otherfeatures
include keyboard, UHF modulator. Cassette
interface etc. Functions exceed capabilities of
units costing 7 times the price! Onty

£169.00 pp£1.95 Data sheet on request

163 characters per line, friction feed rollers for single sheet or continuous paper.

internal buffer, standard RS232 serial interface with handshake.
Supplied absolutly BRAND NEW with 90 day %uarantee and FREE daisy wheel

ice for more information.

D.C. POWER SUPPLY SPECIALS
Experimentors PSU Ex-GPO unit all siticon electronics. Out{)uts give +5v@ 2 amps.
+12v@ 800 ma.-12v@ 800 ma. +24v@ 350 ma.5v@ 50 ma. floating. Dim 160x 120 x
350 mm. All outputs fully regulatad and short circuit proof. Removed from working
equipment, but untested. Complete with circuit. Transformer guaranteed. Only
£14.50 +£2.50 pp.

CUSTOM POWERCOS55 5v@ 3amp.Very compact unitdim.approx60x90x190mm.
Semi open chassis, full crowbar overvoltage protection. Tested Ex Equipment.
£11.95 + ppe1.25
FARNELL 5 Volt 40 amps. Type number G6-40A this miniature switching psu
measures only 160 mm wide, 175 mm deep and 90 mm high!! Fully regulated and
smoothed with over voltage protection etc. 120 or 240 voits AC input. Supplied
BRAND NEW and boxed with circuit and fixing screws at a fraction of the current list
price. Only £/30.00 + £3.00 carr. & ins.
PERIPHERAL SYSTEM SUPPLY. Fully cased unit supplied in a Brand new or little
used condition. Outputs give Sv@ 11 amps, “+" 15-17v@ 8 amps. "-" 15-17v @ 8 amps
and “+" 24v @ 4 amps. All outputs are crowbar protected and the 5 volt output is fulty
regulated. Fan cooled Supplied tested, with circuit£55.00 + £8.50 carr.
MAIN FRAME SUPPLY. A real beefy unit designed for MINI or MAINFRAME use
outputs give 5 volts @ 50 amps. +12v @ 5 amps. -12v @ 10 amps. All output are fully
regulated with crowbar overvoltage protection on the 5v output Supplied with circuit
and tested. Ex-Equip. 110v AC input. Only £49.95 + carr. £10.50.

66% Dlscom ELECTRONIC

COMPONENTS

& EQUIPMENT
Due to our massive bulk purchasing programme which enables us to bring you the
best possible bargains, we have thousands of 1.C's, Transistors, Relays, Cap’s, P.C.8's,
Sub-assemblies, Switches, etc. etc. surlplus to our requirements. Because we don't
have sufficient stocks of any one item to include in our ads., we-are packing all these
items into the “BARGAIN PARCEL OF A LIFETIME" Thousands of components at
giveaway prices! Guaranteed to he worth at least 3 times what you play plus we always
include something from our ads for unbeatable value!! Sold by weight.

2.5kis£4.25 + pp £1.25 5kis £5.90 + pp £1.80
10kIs£10.25 + pp £2.25 20kIs£17.50 + pp £4.75

ALL PRICES PLUS VAT

COMPUTER ‘CAB’

Allin one quality computer

cabinet with integral switched

mode-PSU, Mains filtering, and twin fan cooling
Originalty made for the famous DEC PDP8 computer
system costing thousands of pounds. Made to run 24
hours per day the PSU is fully screened and will deliver a
massive +5v DC at 17 amps. +15vDC at 1 amp and -15v
DC at 5 amps. The complete unit is fully enclosed with
removable top lid, filtering, trip switch, 'Power and'Run’
LEDs mounted on Ali front panel, rear cable entries, etc.
etc. Units are in good but used condition - supplied for
240v operation complete with full circuit and tech. man.
Give your system that professional finish for only
£49.95 + Cam. Dim. 19" wide 16" deep 10.5" high.
Useable area 16"w 10.5"h 11.5"d.

Also available LESS PSU with internal dim. 19"w. 16"d.
10.5"h, £19.95". Carriage 8 insurance £9.50.

RECHARGEABLE BATTERIES
CYCLON type DOO1 sealed lead acid
maintenance free 2v 2.5 ah. will deliver over
300 amps on short circuit!! Brand new at
only £2.95

JIDEO MONITORS

12” CASED. Made by the British KGM Co.
Designed for continuous use as a data
display station, unit is totally housed in an
attractive brushed aluminium case with ON-
OFF, BRIGHTNESS and CONTRAST
controls mounted to one side. Much
attention was given to construction and
reliability of this unit with features such as,
internal transformer isolated regulated DC
supply, ail components mounted on two
fibre glass PCB boards - which hinge out for
ease of service, many internal controls for
linearity etc. The monitor accepts standard
75 ohm composite video signal via S0239
socket on rear panel Bandwidth of the unit
is estimated around 20 Mhz and will display
most high def graphics and 132 x 24 lines.
Units are secondhand and may have screen
burns. However where burns exist they are
only apparent when monitor is switched off.
Although unguaranteed all monitors are
tested prior to despatch. Dimensions
approx. 14" high x 14" wide by 11" deep.
Supplied complete with circuit. 240 volt AC
operation. ONLY £45.00 PLUS £9.30 CARR.

24" CASED. Again made by the KGM Co
with a similar spec as the 12" monitor.
Originally used for large screen data
display. Very compact unit in lightweight
alloy case dim. 19" H x 17" D x 22" W All
silicon electronics and composite video
input make an ideat unit for schools, clubs,
shops etc. Supplied in a used but working
condition.

ONLY £55.00 PLUS £9.50 CARR. & INS.

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

ONLY£199.00 PLUS £9.50 CARR.

SEMICONDUCTOR
‘GRAB BAGS'

Mixed Semis amazing value contents
include transistors, digital, linear, I.C.'s triacs,
diodes, bridge recs,, etc. etc. All devices
uaranteed brand new full spec. with manu-
acturer's markings, fully guaranteed,
50+ £2.95 100+ £8.18.
TTL 74 Series A gigantic purchase of an
“across the board” range of 74 TTL series
L.C's enables us to offer 100+ mixed
“mostly TTL" grab bags at a price which two
or three chips in the bag would nnormally
cost to buy. Fully guaranteed all L.C's full
spec. 100+ £6.90 200+ £12.30 300+ £19.50

oLIveETTI gl
REDUCED TO CLEAR®

Complete input outputterminal withintegral 8
hote paper tape punch and reader. Unit
operates at 150 baud in standard ASCIl.1deal
as a cheap printer for a MICRO etc. 120
columns, Serial data i/0. Supplied complete
with data, untested, unguaranteed £65.00
+£11.50 carr.

Altpricesquotedare for U.K. Mainland, paid cash with orderin Pounds Stifling PLUSVAT. Minimumorder value£2.00, Minimum Credit.
Card order£10.00. Minimum BONA FIDE account orders from Government depts, Schools, Universities and established companies
£20.00 Where post and packing not indicated please ADD 80p + VAT Warehouse open Mon-Fri 9.30 — 5.30. Sat. 10.15 — 5.30
We reserve the right to change prices and specifications without notice. Trade, Bulk and Export enquiries welcome.

1~ _ 64-66 Melfort Road, Thornton Heath, Near Croydon, Surrey @ %
01-689 7702 — 01-6896800 Telex 27924
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FEATURE

LABORATORIES
ON A CHIP

Silicon is turning out to have more uses than just a conventional
chip material. It can be chemically machined to form a wide
variety of structures, perhaps even miniature laboratories with
built-in computers. Stephen McClelland explains.

hat could be a new era of Lilliputian engineering

is quietly unfolding thanks to a different kind of

silicon chip development. Now, microscopic
mechanical structures, some less than the thickness of a
human hair, can be fabricated in silicon just like standard
transistors and integrated circuits.

Silicon has been used for some time to create pressure
and strain gauges but present techniques ‘can produce
nozzles, valves and sensors of all types. The manufacture
of complex 3D mechanics in silicon is now being con-
templated. Researchers at Stanford University, California
— who dub these operations ‘micromachining’ — have
even been able to place most of a gas chromatograph on a
flat silicon wafer 5 cm in diameter. This sort of result in-
dicates that complete electromechanical and electronic
systems can be made in silicon less expensively and yet
more accurately than conventional techniques would
allow. The processing methods so well established in the
integrated circuit industry will be capable of producing
simultaneously large numbers of components in a silicon
wafer with a consequent cost reduction.

All this is possible because of continuous improve-
ment of silicon integrated circuit technology, particularly
in the area of pattern definition and photolitzography (the
generation and transfer of a small enough mechanical pat-
tern onto the silicon to be machined) and etching (the
chemical dissolution of selected areas of silicon).

Photolithography And Etching

Photolithography has been propelled forward because
of demands made by high density electronic chips which

are approaching VLS! (Very Larie Scale Integration) com-

plexity. Atthe moment it is possible to design patterns, 200
x or 500 x larger than life, which will eventually produce a
minimum feature size of 2 or 3 um quite routinely. Next
Feneration equipment will allow such features to be cut
ess than 1 um, making it possible to fabricate, easily,
novel opticarcomponents such as -diffraction gratings in
silicon. But the key to micromachining has been the varie-
ty of etching techniques that carve detail on the silicon
surface. .

Some (isotropic) etchants merely dissolve silicon at
equal rates in all directions, but some show anisotropic
behaviour; that is, they preferentially etch only certain
crystal planes of silicon. By etching faster in certain direc-
tions than others — and the relative difference in speed
,can be two orders of magnitude — predictable three-
dimensional shapes can be cut.

What is cut depends on both the etchant used and the
crystallographic orientation of silicon used. We describe
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the crystallography of silicon numerically using Miller in-
dices, which essentially state the orientation of a plane of a
silicon atomic lattice by defining its intercepts with a
hypothetical set of axes (Fig. 1). From the micromachining
point of view the most important planes are the (100),
(110) and (111) in the (cubic) silicon lattice. Etchants like
potassium hydroxide or an ethylene diamine/pyrocatechol
mixture essentially migrate much faster in the (100) direc-
tion than they do in the (111) direction because the pack-
ing density of silicon atoms is much lower in the 100 direc-
tion. The result when etching is that a V-shaped notch is
formed in a (100) slice where the sides of the ‘V’ are the
slower-etching (111) planes.

But the groove can be very accurately reproduced and
its sidewalls will always make an angle of 54.74° with the
surface of the silicon. Moreover the depth of the groove is
directly related to the width of the surface opening etched,
since etching effectively stops at the (111) planes which in-
tersect the sides of the opening. Wafers are typically of the
order of a few tenths of a millimetre thick and so it takes a
few hours to etch a deep groove, or, if the surface detail is
wide enough, a nozzle-shaped hole right through the
slice.

Nozzles, Valves And Beams

Dr. Ernest Bassous’ group at IBM has patented a varie-
ty of nozzle structures, based essentially on this technique,
which are intended for projecting very fine ink sprays in
high resolution printers. Although accurate dimensioning
can be achieved by simply etching right through the
silicon as described above, Bassous has found that better

(100} {110) an)
Fig. 1 The three basic index planes of silicon,
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Fig. 2 The smallest nozzle in the world? IBM Research Labs
made this silicon nozzle.

nozzles can be made by employing the natural resistance
to etching of heavily-doped P-type silicon. A thin layer of
this is formed at the back of the wafer, uniform except
where orifices are required. The wafer is then etched
anisotropically from its upper surface. Etching is ter-
minated only by the thin P-barrier but punctures the slice
completely in its unprotected regions. After cleaning and
silicon dioxide regrowth the final structure is shown in Fig.
2. It has an orifice typically less than 20 um wide set in a
membrane only 3 um thick.

Another I1BM researcher, Kurt Petersen, takes mem-
brane manufacture further. He allows the etch to
deliberately undercut the overlying silicon dioxide layer
and so produces an ultra-thin, springy, ‘diving board’
structure made entirely of oxide. The T mm thick mem-
branes can be easily — but not irreversibly — bent by an
electric field and 1BM has used them as electronically con-
trolled scanning mirrors to reflect illuminated data from a
single character generator on to a ground glass screen for
display purposes. IBM also foresees applications for them
in high-isolation electromechanical switches.

A flexible structure is also the basis of Dr Lynn
Roylance’s miniature accelerometer to study heart wall
motion. In the Stanford laboratories she madea3x 2x 0.6
mm cantilevered beam unit entirely from etched silicon.
The beam bends in response to applied acceleration with
considerable sensitivity — it can detect an acceleration
from 0,01 g to 50 g, with a 1% accuracy. The actual detec-
ting elements for this kind of transducer are usually of a
piezorestive variety. This means that the resistance of a
diffused element (usually p-type) changes when it is
mechanically stressed. However, these resistive elements
are usually quite sensitive to temperature changes, which
is why they usually take the form of a Wheatstone Bridge
circuit.

Engine-eering

Silicon transducers, if they’re small and light enough,
can find their way into a whole spectrum of applications.
They have been mounted on heart walls, on turbine com-
ponents in aircraft and may well be shot into space on
planetary probes. But most engineers belive that the tradi-
tional benefits of silicon processing (ie mass-produced,
low cost, high precision techniques) will only really show
when micromachining is adopted by a mass-production
industry.

The US car industry could be just such a sponsor.
Silicon sensors have been edging their way onto the
Detroit production lines in a drive for higher fuel efficiency
through better monitoring techniques in automobiles,
although not as widely as predicted. William Wolber, a
Michigan sensor specialist, describes the place of silicon
components in the automobile industry as a ‘useful addi-
tion” but warns that improvements in processing will con.
tinually be required if silicon is to be competitive. At pre-
sent, the US industry wants to monitor a variety of

MICROMACHINING SILICON

Standard silicon processing techniques basically involve one or
more repeats of an oxidation-etch-diffusion cycle, outlined below:
® Oxidation — A layer of silicon dioxide is grown on the silicon
wafer by heating it in an oxygen stream. This layer will act as the pat-
tern definition layer for the rest of the process (a).

® Etching — The wafer is now coated with photoresist (a light-
sensitive compound) which is exposed to light via a master negative
glass plate on which are detailed the features to be machined (b).
Unexposed parts of the resist (underlying the negative) are then easi-
ly rinsed off, butthe exposed, hardened resist remains. Thisservesto
protect the underlying oxide from dissolution when the wafer is
treated with hydrofluoric acid. Unprotected oxide is dissolved off
Ieavinﬁ bare sincon (c,d).

If the wafer is now treated with an etching solution that dissolves
siliconbut notoxide, the silicon will beeaten away beneath the oxide
window exclusively (e). If the etchant is isotropicthe rate of etching
will be the same in all directions. If the etchant is anisotropic it will
etchinapreferential direction, eg potassium hydroxide solution will
produce a V-groove in (100) orientated silicon and a vertical walled
profile in the (110) direction (f).

For many devices, the process ends here or is cycled through
again after acomplete re-oxidation of silicon, depending on the pro-
fi?es required. For more complicated structures (eg Dr. Bassous’
membrane-nozzle described in the article) and to make electronic
devices such as integrated circuits, gaseous impurities (eg boron
compounds) are carefully allowed to diffuse into the silicon,
through oxide windows like those made previously.

Afterthe micromachining has been fully performed, the silicon
wafer is split into individual silicon chips each containing a copy of
the micromachined device.

Cross-section of silicon wafer, or slice, showing thq procedure for
cutting a simple nozzle through the wafer. Dimensions are not to
scale.
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-FEATURE: Micromachining

variables in the engine including air and coolant
temperatures and fuel metering. The latter is derived from
the determination of the manifold absolute pressure by
silicon strain gauge techniques.

Chromatography On A Wafer

Perhaps the most spectacular development to date,
however, has been the fabrication of a gas chromatograph
system on a single silicon wafer, by Dr Stephen Terry and
his colleagues at Stanford. Gas chromatography, the
separation of a mixed sample gas back into its com-
ponents, can be broken down into three separate stages:
® sample injection from the outside world
® sample separation in a long thin column
® detection and quantity measurement of each individual
component.

The sample gas is injected into the system mixed with
a carrier gas, typically nitrogen. Separation occurs in the
column and is determined by the relative migration rates
of each component in the sample. These in turn, are in-
fluenced by both the carrier gas velocity and the relative
adsorption/desorption parameters of the components, in a
so-called stationary phase, a substance which lines the
walls of the column. With a sufficiently long column, the
individual components emerge as separate entities ready
to be detected by a suitable transducer. -

The Stanford instrument cleverly reduces the large-
scale complexity required for such an instrument with
micromachining. In particular, the separator column
(which has to be long to achieve good separation) is coiled
into a spiral groove 1.5 m long but only 200 um by 30 um
in cross-section. It is sealed after etching with a Pyrex
cover slip to make a closed capillary column. Once again,
the etching is patterned through a grown silicon dioxide
overcoat to define the spiral.

The components are detected by a simple, yet very ef-
fective, thermal conductivity sensor. This is essentially a
nickel film resistor heated by an electric current. The
temperature it actually reaches for a constant current
depends on the thermal conductivity of the gas stream
passing through the device.

The results of the chromatograph are impressive,
especially when compared to larger laboratory in-
struments. It has been used so far to analyse hydrocarbon
mixtures and does this very efficiently wit% a fast time con-
stant — which means that sample peaks can be as short as
one tenth of a second compared with the width of several
seconds realized by standard laboratory instruments. This
in turn means the instrument can provide better resolution
of the sample.

Material Benefits

But, of course, one need not be restricted to silicon for
micromachining. With slight modification, other materials
can be used as long as they are compatible in basic ways
with the planar process for making chips. With a little im-
agination, the number of applications can match the
number of different materials. And some are highly exotic.
The gas chromatograph discussed above, for example, has
been suggested for planetary probes and what are essen-
tially entire chip-based ‘laboratories’” are now being active-
ly researched. In the space of a few millimetres, such a
chip could collect, treat and analyse a sample, even to the
extent of heating or micro-refrigerating it through use of
the Peltier effects. For ambitious experiments on space
probes, the above could be combined with gas detectors,
magnetic and electric field detectors and pressure and
temperature detectors, all in silicon with the advantage of
suitable  signal processing electronics  fabricated
simultaneously. ET

ETI JUNE 1983

POWER DIMME

A range of electronic modular dimmers designed to
suit your custom channel and facility requirement

® Considerable saving over commercial equipment
@ All the commercial facilities and more
. ® Compatable special effects
® Preset/remote/master
% @ Easily installed and wired
SPC — Simple but effective 1000W cntroller ...
SPU — Used in conjunction with RS units for
Remote desks in 1000 and 2000W versions.

MC — Master dimmer for SPC/RS units ... S . ....£7.90
RS — Remote controller for SPU/SPCUnits.................... S S— X )
SUP/REF — Supply/signals for up to 50 modules s s 120,00
Discounts on above only (order £100 to £19% 25% £200 to £299 £300 + 35%
EFFECTS ACCESSORIES
MXSL — Four channel sound ta light : — £33.20
MXLS — Four Channel Sequencer ....... R . R £21.40
MXLC-S Four Channel sound chaser ..... eegsssass s sRs .. £24,00
MXECF — Dip/Dipless Electronic Crossfade . esdasvispEe £28.70
3 CHANNEL SOUND/LIGHT STEREO DISGO  ..ccoon o0
CHASER £35.70 MIXER/PREAMP Fr-soet €120
“ v
LB31000SLC LBPA3 ol %
M Magnetic

"£36.70

C Ceramic
f&" G b f&‘;f b g
9 » 4 - %‘x Pl N
SR e ST 4 s N Magnetic or ceramic deck
2 ~ : versions  please state
i All the requirements of a stereo disco prs(amp
: left and right deck mixers/tone
A hugh performance sound to ight providing bass on one boajd,
5 to fade
nd trebl aranon, employing  active controls/misc. mixer/tones/mic. au
Fiors. omatic. awich f ace over decks/and P.F.L The unit can be used with

filters.  Automatic switching to chase in the
absence of a music signal 1000W chan virtually any power amp

3 CHANNEL SOUND/LIGHT AND MORE!
LB31000SL * 4 CHAN SIL AUTO CHASER

* 4 CHAN MULTI SOUND CHASER
* 4 CHAN SEQUENCER

* 4 CHAN SOUND CHASER

* FASCIA PANELS

All the advantages
of the SLC withoul chase
Controls: bass/mid/treble/master sensitivity

Active Crossovers £17.90 {supply £7.20}
{3-way 300Hz/3kHz)

Don't hesitate to write or phone for immediate information. All prices include VAT. Please include 75p
post except power dimmer (£2.75). Cheques/PO/COD/Access all welcome

Tel: 01-640 6053 (Mon to Fri 9 to 4.30)
L & B ELECTRONIC 34 Oakwood Ave, Mitcham, Surrey CR4 3DP

MICROSYNTH

2% Octave Music Synthesizer with two Oscit
lators, two Sub-Octs, Switched Routing and
T A ofter

ing the full range of Synth, Music 8 etfects.
FULL KIT £129 Also available in 3 parts.

BAND-BOX &ee e e
THREE PIECE BACKING BAND

Generates the sounds of three instrumentalists
to back Soloists

DRUMS + BASS + KEYBOARDS
Over 3,000 chord changes (60 scores) on 132 dit-
ferent chords - extendable to 200 scores. Master
Rhythm also required
FULL KIT £235 EXTENSION £72

88/72 NOTE PIANOS
SPECIALISTS SINCE 1972

Using Patented electronic technique lo give advanced simula.
tion ol Piano Key Inertia,

COMPONENT KITS
including Keyboard

88 NOTE £266

72 NOTE £234

The above may also be pur-

chased in four parts.

MASTER RHYTHM

DOMESTIC KITS PROGRAMMABLE DRUMS
inc. Cabinet, PA, & Spkr. Twenty-Four Rhythm programm-
88 NOTE €442 | able Drum Machine with twelve
72 NOTE £398 | instruments. Eight sections are ex-
Lended to 24/32 rgeasures for two
ar programming. Sequence opara-

.STAG,E MODEL tion and instrument tone adjust

72 NG ebinet & Stand | COMPLETE KIT £

STRING ENSEMBLE  £197.50
ROTOR-CHORUS £98.00

SQUARE FRONT KEYBOARDS

88 NOTE €80 49 NOTE £29

73 NOTE €50 30 NOTE €19

nggWITCH ITEMS ALSO AVAIL-
L

ALL_PRICES INC VAT, CARR, & TELEPHONE ADVICE
SAE for full Specs & MANF PRICES. VISA-ACCESS

CLEF PRODUCTS (ELECTRONICS) LIMITED (Dept ETH
44A BRAMHALL LANE SOUTH BRAMHALL
STOCKPORT CHESHIRE SK7 1AH
TEL 061 539 3297
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01-452 1500 Tecu~vomaric Lo  01-450 6597

B B @ Micro Computer FLOPPY DISC INTERFACE

Please phone for availability Incl. 1.2 operating system
£95 + £20 installation

BBC Model B £399 Phone or send foi our BBC leaflet

including VA .
including VAT plus £8 car. | g £} OPPY DISC DRIVES
Model A to Model B . =
coe Single drive 5%" 100K £235 + £6 carr.
Fitting charge £15 Dual drive 54" £
Individual upgrades ual drive 5%" 800K £799 + £8 carr.
also available BBC COMPATIBLE DRIVES
These are drives with TEAC FD50 mechanism
WORD PROCESSOR 'VIEW’ PRESTEL ADAPTOR and are complete with power supply
16K ROM £52 £90.00 SINGLE: 100K £190; 200K £260; 400K £340

2nd PROCESSOR 6502 £170  DUAL 200K £350: 400K £490: 800K £610
TELETEXT ADAPTOR ' :
A3 00 OR  5nd PROCESSOR Z80 £290  Drive Cables: Single £8 Dual€12

ACORN SOFT/BBC SOFT/GAMES PADDLES IN STOCK OFFICIAL B B E DEALER
CASSETTE RECORDER | MONITORS % ACORN ATOM @

F&T Feed

Loglc seeking, Bi-
directional, Bit image
printing, 9 x 9 Matrix,
Auto Underline, Cen-
tronix 8, Bit Paralie!
Interface as standard

nghcc‘:’Tﬁ‘g:’;g?:;gf’e%;&%‘f' MICROVITEC 1431 14” Colour Monitor ........... £249 + £8 carr. | B3SIC B(”"‘ 1% E"Pa"ged £175
226 80 4 £1.50 carr MICROVITEC 2031 20” Colour Monitor............. £319 + £8carr. | p0 - Dicsi"Pa clf“'+ €6 carr
Cass.ette Leads £3.56 E/e\gdﬁ}1r2;’<§ggnf\/lé)gitor ............... £255+£8 cgz?'rcrj 3A 5V Regulated PSU £26 + £2 carr.
Computer Grade Cassette G WAL L= o qpgns N e B g e ST Phone or send for our BBC Atom
£0.50p each £4.50 for 10 + £1 carr. l SANYO 12” Hi Res Green Monitor .........c.c...co..... £99 + £6 carr. l list,
NEC PC 5023 BE-C s PRINTERS EPSON RXB0 304 FX60
80 cols 100CPS, SEIKOSHA GP 100A ¢ Tractor Feed FX80
Bi-Directional, Logic seeking, 80 Cols 30 CPS ;’@ : . 7 160CPS 80 Col

Proportional Spacing,
Forward & Reverse Line
Feed, Hi-Res and Biock
Graphics, International

and Greek characters,
Auto-Underline, Super & Sub

Full ASCIl e GRAPHICS
10” Wide paper

Now only £180+ £6 carr.
Ask for details on GP 250A

Scripts, Friction & Tractor, . .
2K Buffer, Cartridge Ribbon. Parallel Printer lead for BBC/Atom to most printers £13.50 X80 £298
ey ridge Ribbon Variety of interfaces, ribbons in stock FX80 £438
£345 + f8carr. 2,000 fan fold sheets 93" x 11" £13.50 + €3 p & p (£8 carr/printer)
'RUGBY ATOMIC CLOCK CONNECTOR'SYSVEVIS RIBBON
This Z80 micro controlied clock/calender I.D. CONNECTORS JUMP LEADS AMPHENOL CONNECTORS CABLE (Grey)
receives coded time data from NPL Rugby. ‘(S;;Ioedblock Type) 4In Ribbon Cable with hudar.: 36 way Solder Type Plug
The clock never needs to be reset. The No °'P eader Recep- Edge 4 pin 16 pin 24 pin 40 pin (centronix type)  550p | 10 way 60p
tacilities include 8 independent alarms and for e lug "‘;'o’p % Cz‘;'(;“ ;“’"3 ;‘g" x" 23:29 380p | 35 way Solder Socket 14 way 80p
each alarm there is a choice of melody or 0 o P Sy CORD RETEDL | (centronix type) ~ 550p | 16 way 2p
. 2 P P P | 24in Ribbon Cable with sockets | 36 way IDC Plu 20 way 105p
alternatively these can be used for electrical 26 ATSp 150p 300p 20 pin 26 pin 34 pin 40 pin ! 9 ) 000 | 26 way 180p
switching. A separate timer allows recording 34 200p 160p 380p | 1 gng 160p 2100 270 3005 | 24 way gz?d;?r;:lgpe 500p 34 way 220p
of up to 240 lap times without interrupting 49 20p 190p 550p | jends  290p 386p 490p S40p (1EEE type) s00p | 40 way 265p
the count. Expansion facilities provided. 50 Z¥/p 2000 800P | 24in Ribbon Cable with D. Conn | 24 way Solder Socket s00p | S0 way 330p
See July/August ETI for details. Complete Kit 25 way Male 500p Female 550p 24 way IDC Plug 4g5p | B4way 3109
+ £2.00 p& ——
£145 pSp RS232 CONNS (25 way D) EURO EDGE
24" Single end Male  £5.50
D-CONNECTORS 24" Single end Female £6.00 CONNECTORS CONNECTORS
MICROTIMER 24" Female-Female £
9 way 15 way 25way 37 way a aie 11.00 (Ind Edge Conn) 0.1in 0.156in|
6502 Based Programmeable clock timer with MA 24" Male-Male £10.00 |y STS L ‘:,'Sq Skt| 2x18 way T 140p
* 2§4 switching times/week cycle Solder 90p 130p 160p 260p | 24" Male-Female £11.50 | 4161721 way 170p 170p| 2x22 way 200p 170p
*1 2dihour 7 day timer ) Angied  160p 230p 265p 425p DIL HEADERS 4161731 way 180p 180p| 2x23 way 20p —
* 4 mdepe'ndenl switch outputs directly interfacing to ) FEMALE older 1DC |416122x32 way 250p 320p | 2x25 way 25p 220p
thyristor/triacs Solder 110p 160p 210p 350p type type | Angled 2x32 way 326p 375p| 1x43 way 280p —
« 6 digit 7 seg. displays to indicate real time, ON/OFF and Reset i Angled 75p 240p 310p 500p | 14 i 40p 100p | 41612 3x32 way 278p 380p| 2x43 way %Wp  —
times %p %p 96p 1250 | 46, 50p 110p | Angled 3x32 way 400p | 2x50 way = o
« Output 1o drive day of week switch and status LEDS 24 pin 100p 150p |2x32 way zidca + ¢ 626p|( 1x77 way 700p —
Full detaits on request. Price for kit £567.00 40 pin 200p 225p |{for 2x32 way speclfy a+bora+c) $100 Conn — 600p
e

MICRODOCTOR SOFTY Il INTELLIGENT PROGRAMMER SSE%{“L
ie i ft Th et rocessor devel nt system for Engineers and Hobbyists. You can
UGS IS‘n‘Ot a logic analyser or 4‘\(‘3':5_:&.\ de:e(l:x;“;:gfs:\:":i:bzcgevenfvz\:\do:;nmamu 10 EPROMS or use in host computer by using 2114L 80p
an oscilliscope. It tests a =Y . \”‘r T \ softy as a romulator. Powertul editing faciities permit bytes, blocks of bytes changed, deleted gg;g (+5vl gs
microsystem and gives a T’Sﬂ of inserted and memory contenis can be observed on ordinary TV. Accepls most + Sv Eproms. 4116-2 80p
printed reprint on RAM Softy i compiete with PSU, TV Lead and Romulator tead £169 ' g:?g;s gp
’ o
ROM and 1/0 — it will print [ -
memory map, search for - BOOKS (No VAT p&p £1 )
code, check datatine shorts ‘WIRELESS CMOS Cook Book £7 96
and operates peripherals UV ERASERS WORLD’ ggT gt:::rr‘?rl‘lertre/ggook 5
Microdoctor - UVIBupto 6 Eproms  £47.50 PROJECTS ZBO?VIicrocor?\p. handbook £6.95
complete with PSU, UVIT with Timer £60.00 Semicongctorsine Programming the 6502 £10.25
Printer, probe cable UV140 up to 14 Eproms £61.50 1.C. Transistors : 6502 Assy. Lang. £12.10
and two configuration UV141 with Timer £78.00 D N C ' \ 6502 Applications £10.20
boards. £295. {Carr £2/eraser) isplays, Connecors 6502 Software Design £9.05
All erasers are fitted with and Sockets for most | 6502 Games £10.52
N mains switches and safety projects are stocked Large selection of databool::s inter-
fact books, book: BB t
PLEASE SEND SAE FOR PRICE LIST | interlocks By ug: e e e fer o 08
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80p | 74LS251  3%p
80p | 745253 3Sp 180p LINEARICs COMPUTER COMPONENTS
7400 Ne | 74021
7401 1p | 7a7s1  ap | jar3256 150p (4018 4% [AD7581 12500 fLmzatAN 180p | NESS3P 110p BN 2152 a7sp| 754912 70p | SMHZUKE 3750
7402 1 | 7425 100p | 74tS358 n| 4020 - 990p {{M387  120p | NESS534AP 120p {- 8755 €16 | 273535 4280| 8726~ 120p | BMHzUHF d60p
7400 120 | 74265 45p | 7415289 BB | 4021 0p PLLO2A  500p | 102CE  650p | 5902 23 8128 120p
7404 120 | 74273 120p | 745260 20p | 4022 45p 20 |Reatse  sp | 2304 E12| TMSsoo £1d 81%5/%  S0p
7405 15p | 74276 90p | 7415261 138p | 4023 13p RCA151  200p ggggA 350p [ 780P10  250p 8797/98  90p | 32768KHz 100p
7406 8p | 74278 100p | 74) 5268 a02a azp 150p | S5668  225p 500p | 780AP10  280p CRY 81059%/96 90p | 100HKz  250p
20p
7407 18 | 74279 40p | 74(S273  60p| 4025 13p 60p | SAA1900  £16 | SO0 25 | zsocTC  250p | ELIRECINNTE | gy 5708 90p | 200HKz  280F
7408 Mo | 14283 S0p | 345775  228p| 4026 80p 1000 | serog3s soop |- Z50p | Z80ACTC  280p 902 220p | FreqinMHz
. CRT6545
7408 Vi) 74282 160p | 45275 " 30p| 4027 20p | A¥3 350 Slaso  wmop | S0, Sgyp | ZB0ADART 700p | GRTEES )P oasrar  160p | 10 o
71l i | 7425 1% | JalSpo doop 28 4 | AV 0% | SN76131 1280 | geoor 12 | ZIOADMA £10| Cprigs;  gqg | ZN42SES 350p | 1008 275
7412 Mo | 7353 an oo | o | avs3e00 600 70p | SN7E477 450 | gog5  3sop | ZPOSIONVZ 9 | grgsce/s gas| ZNAZEES WP | (9., 3P
7413 %0 | 74238 100p o ] AY4007D  £6 300p 6498 450 | 8039 3000 | [ETTENIN | Mcesas esop | ZUGSIE S0P | 200 225
7418 Bp | 74351  150p | 1015293 40pf 40 25p o SNB7489  400p | gogoA  280p MC6847  650p 245760 2100
1 745295  S0p| 4032 Bop ( CA301 80p SN76495  400p 2101-4A 400p | SFFI6364
S Y60 | 7436 7415297 4033 125p | CA3046  70p 1% | SN78660 120p ||iNca0se Eey | 21023t 1 sl oisc contao JIER 2500
7417 8p | 74366 30p 70p 58060 20p | T 8 €60 2662 250p
7470 Mp | 7437 gop | 745298 90p| 403 4se | SAGHE PO 35p | SPE515 750 || TMS9980 £20 | 21078 500p | TMS9927 €18 e Siora
0P | 7405299 180p | 4036 2750 | CA3059  285p 50 | TA7120 1509 2 : 150p
2421 0 | 7a388  30p | 74LS299 180p 0p TMS9995 €12 | 21114 300p | TMSe928  £20| f 20| 3579  1oen
7422 % 74376 100p | 74LS321 150p (2 Hgg e ﬁg‘; 3000 K;;g 1500 | TMS 1801 £12 | 21124 % T™™MS929 €20 FDimt  £a0 | 3668 300p
7423 2439 759 | 74LS323 160p A 250p 200p | z8 4 1 o Ziie 1500
1 74L5324 180p | 4033 290p 48p TA7205  90p |'zg0 2147 i
Tax e | 15 b | iiShs 'sep| a0 40p | CA3089E  200p | TAT222  150p | 7mon 2oy | 0273 300 | ICHIEGAEY, O17%  £28| 4194 b7
7427 18p | Ty | 7415352 60p | 4041 40p (CA3130E  90p ‘5°7oop" TA7310  150p | zBog £12 | 4116-15  120p e ()Y 25&;:
7428 18p 7415353 epp | 4042 40p | CA3130T 110p 350p | JBABG  80p | gag £181{ 411620  80p | AD558CJ 778p | 8271 s is)
7430 Yo | 740500 11p | 74LS356 250p | 4043 40p [ CA3140T  S0p 200p | J8AB10  100p | 5745 £1g (41183 4s0p | ADSGL) F14| WDIGO1  £15| O7 B2
7432 10 | 74501 11p| 74LS363 140p | 4034 d0p | CA3MM0E S0p |33y s | TBAS20  80p ZIIIRN | 41642 400p | 88LS120250p) ooy T2 | 60 150p
7433 22p 7415364  140p | 4045 1050 | CA3160E  100p | (13300 TBA920  200p SUPPOR 4B16APZ-3 270p || AM25510 350p £ 3
7437 Zp | a3 | 7alS3es 27p | % S0p | Ca3t61E 150p | 1300 0P | TRA9S0 225y | REELUCIENE | (500474 300 | avassasaiez | FD2797 g4z [ Gl 50
2 g |lzuse ) vasss amel S| CANIG delelivaon el JCN SO0 ISR G s 7sop| AMROLSSIIZe | WETYPOEN | v 7
0 150 74L505 12p | 74LS367  27p | 4049 24p | Ca32a0F :l“l’g LM3914  200p | 1p500 50p 6520 2800 310P3  420p | aM26LS32 1250 | RO | 800 1750
;441 sop | J4LS06  12p| 74LS368  27p | 4050 24p | CA3700G  200p |LM3915 2000 | 17, D | 5op | G116LP3 7500 | DI002 480D |y oy o ey, | 886 1750
Tana 00 | 74507 12p| 7415373 ssp | 405t e : LM3916  225p | 1CAZT0 330P 4 0000, b | e61445 . 550p |.DACB) €28 d 000 17p
7a13 70p | TAS® 1| 2aisia s | 408 sop 4160 1% |M13600 1100 | 1006 1o0p | 6332 Sadp | BN 120 DMB131 375p (8 1| 108 2%0p
74 M51513L  230p : o | DP8304  460p 107 1
Ta04 P 174810 12| Jaer’s b |4%3 3P |iC7106 7000 |Mmsisiol Soop | TDAIOO4A E3| 6551 8500 | 745389 225p | DS3ger 300p (MCESTE0 750D | 1900 1agh
7445 0 | 74519 13p | 74LS377  60p ICL7611 MB3712  200p | TDA1008 320p | 6821 19p | 745201 350p | DSBB30 140p [pDMBES6A  £12| 14318 175p
Taoh S asi  azp| A8 8n | 2050 P | icL7660 MB3730  4oep| TOAII0 200p | 88821 2209 | 755599 175p | DSBE31  140p . 1475  250p
740513 15p 45p ICLB038  300p |MC1370P 150p | TDA1022 S00p 9 £1250 | 00 soop | 058832 250p | RCARTTeal | 15.00 200p
7428 39 | 70512 25p| 745393 dsp | 4059 ‘5"955” ICM72156B_£18 |MC1413  75p | TDA1024  120p | 6840 arp | 33410 Don | DSsaas  zzop | MMLLLINLEM | 00 2P
e 10l asts  1zp| Jasse S0py 2060 Sop |ICM7217" 750p |MC1aas  250p | TDAT170 300p | 88840 600p DSB836 150p | AY52376 700p | 17.7 200p |
7453 150 | 780520 12p | 7413428 1& 4066 27 ICM7555  80p [MC1458 36p | TDA2003 325p 686850850 Nop | DSB838  22%p | 74C922 18.00 200p
7454 15p [ 74821 12p| 7a(S467 S0p | 4067 2250 | CL7E1 ,m mg:g& ;mp ToAz0y €3 | 8BS g LF13201 % 74C923N 500p | 18.432 :32
7460 ¥5p (741522 12p [.7415490 200p | 4068 Wp 3 | TDAZ006 3500 | ggeq 700p | 745188 325p BAUD RATE i
7470 30p | 74LS26 120 | 7408540 90p 14p [ LC7130  375p | MC1496 70p | TDA2020 320p | ggncy 8000 | 743287 350, MC1489  S5p 20.00 200p
7422 25p | 74LS27  13p | 7415841 4070 14p | LC7137  Z70p 120p | Tio6a | P | MC3418  950p 2 26.690  150p
7473 Zp [ 74058 Wp| jareere o |4071 p |47 150p MCMOT 500 T(071/8) 25p | Soea  segh 745288 225p | MC346 3000 | ciaar g | 27145 200
7474 g: sy :g 7415624 90p | 4072 Mp | LF351 agp |MCH03 Top TL072/82 A | g155 360p | JacasT e | MCUSD SS0p Comeiie 700 386667 :75752
7475 4073 1p | (F353 | TL074  100p 650p | MC3486  500p | 47028  750p | 48
7476 Zp | 74533 1, TS0 1P g7 o, 20| mksoza0 09 | Tioss e 18159 5% | 745473 &0p | MCaE7 300 555 o
7o o | A5 e l7aSes sp 4076 480 |UF3Sy  110p ) MKSO30 65| Tioka 28212 10p | 743570 esow | Moioss rey | MRLGICHE | 1125 X0
7405640 1 407 LF13331  150p | MKk50398 €7 8216 100p 650p g
T e | Jase;  dep | 74sent 100p 081 50 || 2% M9  soop | Tramc Sop|B2za  110p 7a8em3 mlmgm:; on R 10 13300, &l
7484 65p | 740547  3ep | 7415643 1000 |0, i MN57160  620p 226 2500) 75107 90p | Av.5.1013p DIL SWITCHES
e 6op | 740048 aon | 74LS6a4 100p [2082 50| LM30BN 756 | vinason oagn| TMS 1601 €12 | 8228 270p | 1511012 1600 o
7485 60p | 7aL551  1ap | 74LS845 100p |00 SoP | LM310 1200 | Nge3;  1agp | UAI0033 6243 2800 | g 75114/15  160p | COMB017 300p | 4way 70p
7486 18p | 740554  14p | 74LS668 120p | 4004 1%32 LM311 - 700 | NEsa4  150p 935p | 8250 esop | (LN 75121/22 140p | |Mea02  450p | Eway 8p
7489 170p | 741555  14p | 74LS669  120p |,ooy agp | LM318 £3| NEsss  1ep | UA2240  150p | 8251 250 | 2516(+5v)250p | 75150P  120p | TR1602 300p | Bway
7490A  20p | 74863 120p | 7415670 140p |goor 7op | M310 20 |Nesse  asp | UAQIIO. 170p 8253 30P | 553 U gyop | 75154 tatp | 0way  145p
o ElaE WA &l Bimw ENE & R iie E 0, T RY S g
HSA  bep|jasr | 7aiSess soop |7 2% | ivowsz o [NESSS 155y | UINZ0GS 230p | 8257 400p/ 2564 AR Y —
7494 50| 7089 1op | 74lsesr oo 100y | LM339 s0p | KERED (S0P | Linzsoe 200 (8259 400 | 2708 75365 150p | 24pin  600p
74947 35 | 74183 360 Piooc) 5°7gg m3sg  &sp | (D00 GO0 | ULN2804  150p | 8277 £36 | 27164612500 | Jo081/2  e5p | 28pin 800y | MMS8174 700p
7436 49| 741585 40p 4501 z8p [LM358P 80| Neey1  qo0p | UPCSTS 27Sp | B213 440m | 2764 €5 | 784534 T2 | 20pin £10) | [ MSM58325000
7497 00 | 7a(s86  16p 4502 0p [LM377  175p | NEsgz  eop | UPC592H 200p 3500l | LERLR Bl
Ty oo JMS0 Ze Sl f|ew s MmO e A 'PROFILE SOCKETS BY ! SOCKETS'BY T
74107 741591 66p 4504 750 LOW PRO [¢] £ " WIRE WRAP KE
74109 74505 — . XR2206  300p 3 .
Tt | jas = TISS Gb |G 4 | EVITETYOYTTNUNLITE X0, n | 8on % 18pn e 20pm 2p | Bpn Zp iBpin Sp 24pn 8p
74111 550 | 741595 a0p | 74510 40p |4507 38p FIXED PLASTIC XR2211  S75p l4pin  10p 20pin 18p 28pin  26p 14pin 35p 20pin 60p 28p5n B0p
7412 79| 74159  S0p | 74511 S0p |4508 130p XR2216 67p | 6pin 1p 22pin Z2p 40pin 30p | 16pin 40p 22pin Gp 40pin 100p
74118 S| 7415107 20p | 74520  a4op 4510 asp | 18 el Ve (<0223 205 o |
A g DS S SR B em e wimm mlew elnme 2w e
4119 ] NA19C 1 U p
74120 oop | 2418112 20 74530 40p |4512 48p 7808 40p 7908 50| INAZSE  1on | BD2M2  60p |MPOLIO?  een | 2N2369A 17 | 25C2612 200p
748113 20p | 74832 70p |4514 120p 2 30p 60p 3N128 120
74121 Zpl Jaie oo 3 s Mop| 12V 7812 40p 7912 50p|ZN424E  130p [BD3?Y  BOP |MPSU4S 90p | 2N2484  20p | N1z (oh
74122 30| 748125 san|74517  eop (1319 15V 7815 40p 7915 SOP| ZNa25E  350p | BD3B 60 (MPSU6S 78p | 2N2646 4% | 3N1a1 110 | ICCIITIN
74574 75 o1 v 7818 7918 BD677 2N2904/5 25, 2.
74123 30 7405123 3ap 4518 a0p 40p 45p | ZN426E  300p 40p | TIP29A  35p P | 3201 110p
74125 30p [ 7415192 e0n | 74585 450p |20 Sop | . 24V 7824 40p 7524 45p|ZN427E  590p | BF244B  35p [TIP2OC  40p | 2N2906A 256 | 3Inz0s  2o9h | 27V-33V
74126 3| 240315 24p | 24586 %0p [acy 90p | 5VI00mA78L05 30p 79L05 50p|'zN428E 410p | BF25B  S0p | TIP0A  35p | 2N2307A 250 | 40200  250p | 40MW  9p
74128 o Jai3126  25p | 74S112 90 (43> 1700 | 6YI00MAT7BLOS 30p 7N1034E 200p | BF257/8  32p | TIPIC  aop | 2N2926 9 | so3i/2 ymn | W 15p
74132 300 2415132 34p | 745113 90p | 4006 op | SV 100mA78L08 30p ZN1040E 670p | BF337 30p | TIP31A  40p | 2N3053  Z5p | 40408 90p
7413 Z| R 300 |7aS11a  sop 4528 Gon [12V100mA7BLI2 30p 7912 60p| ZNAjaa 23 | BFRID  28p |TIP3IC  45p | 2N3058 S50 | a9a0s 100
74141 5507405136 Z5p | 745124 300p | osa sop | 15V100mAT8LIS 30p 79L15 60p| ZNA234 @s0p | BFR40/1  25p | TIP32A  4op | 2N3055 3o | 40410  100p
143 00| 745138 27p | 745132 160p |a532 700 OTHER REGULATORS BFR79 2p | TIP32C  40p | 2N3442  140p | 40504  120p PLASTIC
A 283"‘; 745139 27p | 745133 60p | 4834 400p 8FRBO/1  25p | TIP33A  70p | 2N3553  240p | 40595  120p
7415145 70p (745138 120p 4536 270p | LM309K 1A 6V 140p 78P05  900p 8FR96  180p | TIPI3C  8Op | 2N3584 ~ 250p | 40673 T5p | 3A 400V 50p
e 20| 7als147  120p | 703 4538 LM317KTO3 250 BFx29 40p | TIP34A  90p | 2N3643/4 48p | 40871/ qo0p | 6A 400V 70p
Taran T 74518 75 | Jastey  Je0n 4599 o | IM317T 160 Jaoc ooy BFX30  27p | TIP3AC 1209 | 2N3702/3 10p P | 6a soov  ssp
74150 sop [ 74LS151  40p | 745158 195p |4543 750 225p 78GUIC  200p Bxaas s |Tieaea 12w | N Teery 10 A
241814 36p | 74LS153  40p | 545163  300p (4553 245p | LM323K 3A5v 450p 79GUIC  225p | AD161/2  45p 5:556/7 27p | TIP35C  140p 2N370§59 wp m %\A%\\; 95p
74153 3o 73158 @ 1745172 Zsep 4550 ol iMI23usonale il 9HGKC 7000 IR T3P GExas  1aab | TiEseR 1505 | IN3773 2000 | By1pr 12p | 12A500V 1050
s Sepl7asie s | 7ASVS 0P I46  so0p | LMosoT  3s0p (naveAwzs| G117 o BOVSV2 s |TRAA ey | 2NaB0 2le | gvidoon zmp | IANOY Tiop
BC147/8 33p | TIPAIC o | Oag 1
4150 g ;ﬁg}ég % 74519 500p |40 }% TLao4 300p 7812, Soop| aciag 13 BFY90 80p | TIP42A x 2N3823 300 | Sassor 3‘; T28000  130p
Lehtl 755 | 74(S160  36p | 745225 510p |45es 2c0p [15540 2% E| gCi57/8  10p BRY3 e |TRa  emp 23866 0 | Gage o
P
74160 40p | 74LSlel  36p | 798241 3000 asee  rop | IECTATYIVISGTLICM | boicac  1of | Bonos © b | Tieed 160p | N300a wn | QA0 %
24161 aop | 7415162 36p | 745244 300p |4577 300 BCI6SC  12p 2% | TP120 75p oa2  10p
es 40p | 7405163 36p | 745251 250p |4g83 %0p | 2N5777  40p TILTS s6p| BC172 ~ 12p [ BUI05  190p | TIP121  75p | 2N3%06  16p | yNgay 4
74163 40p | 74LS164  40p [ 745257 250p 4584 a0p | OCP71  180p TI31A  120p | BC177/8  17p |BUIOE  250p | TIP122  80p | 2N4037 =~ 650 4ngis 7o | A aoov  100p
74164 45p | 74LS165  50p | 74S268 250p | 4585 7S¢ | ORP12  120p TIL32 55p | BC179 18p | BU09 2250 | TIP142  120p | ZN4123/4 27p | 1Ngjag  4p | BA 60OV 140p
74165 45p [ 74LS166  60p | 745260  70p |40014 «0p | ORP60  120p TILB1 90p | BC182/3  10p | BU126 150p | TIP147  120p | 2N4125/6 27p | ingpo1/7  Sp | 124400V 160p
24166 48p | 74LS168  BSp | 745261 3 40085 90p | ORPS1  120p TIL100 75p | BC184 Mp | BUIB0A  120p | TIP7955  78p | 2N4401/3 250 | 1Ngon3/s  ep | 16AT00V 180D
74167 150p | 74L5169  8p | 743562 3239 40097 asp o= BC187 0p | BU205  200p | TIP40ss  70p | 2N4427  90p | 14006 6p | 16AA00V 180p
24170 120p | 74L5170  70p P 140102 1 OPTO ISOLATORS BC212/3  11p |BU208  200p | TIS93 30p | 2N4871 50D | iNag0s/7  7p | C106D
7405173 s8p | 243373 400p s BC214  12p |BUA0S  14Sp | ZTX108  12p | 2N5087 270 | yNeanars 14p | MCRI0136 38p
T B aee e | 795374 avop 49103 Jis i Bop ILL J% Bczy  1p |BUXBD  600p | ZTxan 13 | 2NSOBS 276 | ncaga)s Ticas . 21p
745387  250p . | BC327 16p | BUYBSC 350p | ZTXds2 45p | 2NS5172  27p | oo 3
74174 55p | 745175  40p 40106 40p 15920 9 | 2N3525  130p
71 850p MCS2400 190p TIL113 700! 337 16m | E310 S0p | 7TX500 159 | 2N5191  90p
74175 50p | 7405181  0p | 2434 40109 100p ! 6p 5p 2N4a44  180p
745474 ILG74  260p TIL16  70p 2N5245  40p
7176 2o | JasiEy 120p | 733570 peris 4100 275 | Moc3020 1505 | Be3ss 20 | Miseay oo | T2 | onsaor  sop R
a 700 | 748191 6p | 745573 soop |40N63 P LEDS - ) |Bc477/e 30p | M129%5  90p | ZTXBS2  ssp | 2NSASS  p | gy
74179 700 | 7215192 360 | [LNONLRY | 20°75 75 - "% TIL220Red 10p | BC616/7  40p | MJ3001  225p | ZTX652  60p 460 60p
74180 a0p | 7405193 36p 40193 78y | 0.125° Tiz22Gr 12p | BCS47B  14p | Midsh2  400p | ZTX752  70p | 2NS48S b | EXRL
74181 150 | 7aS13a  3sp | 2000 T |'40244  160p | TI209Red 10p TIL228Ye 15p | BCS4BC  12p [ MJE34D  60p | VNBGAF  72p e Bl 1A sov 1sp RELAYS
J018a  60p | 7aloi3  3ey | 4001 L0 || bt 180p | TI211Gr 12p Rectangular BC549C  16p | MJE2955 100p | VNTOKM 60p | 2N602 ° | 1A 100v 200
4002 20 TIL212Yel 15p LEDs(RGY) 30p | BC557B  14p | MJE3305 70p | VNB6  80p | 2N6052  300p 60r 12V DC
741844 0 | 7415196 46p | 4006 40257 160 2N6059  325p | 1A 400V 25p
1 Sop P BCS53C  16p | MPF102  40p | 2N697  25p 3 CoilSPDT 2A
74185 %0p | 7415197 46p | 4007 14p | 40373 160p 2N6107  65p | 1A 600V  30p
74186 4700 | 7403221  50p | a00h 30 {d0s7s a0 | ICIEEEWSER Ti3i1 e0p | BCYO  18p | MPRION4 30p 2N638  dsp | 2N6107  f8p) D 60U 3P| 2avpe  “reop
74188 250p | 745040  ssp | 4008 oo lRi037< s TI312/3 1105 | BCYZ1  22p | MPFI0S 30 | 2N706a  30p | 2N6247  1%0p )P0 B0V 3P| Gor1aviC
% asp 4p P | DL704  140p Ti321/3 130p | BD131  75p | MPSAGE  30p | 2N708  30p P Coil DPDT 54
4 7415241 5Bp | an3p 2 14500 700 L321/3 d 2N6290  B5p | 2A 400V  45p
74191 45p | 7403242 58 4p P | DL707Re¢ 40P 1330 140p | BD132  S0p | MPSA12  S0p | 2NS18  45p P oo 2avDC
P | 4011 1Mp | 14598 290p | ~o0) ~"" 4 2SC1306 100p | 3A 200V 60p
74192 45p TNLus 1% 7750/60 200 | BD135/6  40p | MPSA13  S0p | 2N930  18p 240VAC  200p
7415243 50p | 4012 160 FNDS0O  90p 80139 MPSA20 2N113172 25C1307 150p | 3A 60OV 720 | G0 oy
74193 45p JaS244  S8p | 4013 prdll COUNTERS Bargraph 225p 3! 40p A2 SO0p 36p 23C1957 90p | 4A 100V 95p or12vDC
74194 40p FNDEO7  S0p BD1A0  40p |MPSA42  50p | 2N1613  25p R .| Coil SPDT 104
74195 40p | 7415245 70p | 4014 48p|74C925  £4 | MAN3640 2000 BIELIVALICNE | BD1B3 60p | MPSA43  S0p | 2N1711  25p 25C19690 500 “‘;%‘(, Moo | 20V
7419 aop | JaL3247 ggg jlo1s ;gﬁ 72168 16 | MAN4640 200p 9368 250p | BD232  60p |MPSAS6  32p | 2N2102  70p | sacauce mon | %A 1ov 1omp| 240VAC 2285
40p s8p 74C926 €5 SSTON.o0p W S0p | 2N2160  350p | 35¢2078 160p

PLEASE ADD 40p p&p & 15% VAT
(Export: no VAT, p&p at Cost)
: 17 BURNLEY ROAD, LONDONNWI10 IED Orders from Government Depts. & Colleges etc. welcom

AT: 17 BURNLEY ROAD, LONDON NW 10
(Tel: 01-452 1500, 01-450 6597. Telex: 922800)
305 EDGWARE ROAD, LONDON W2

Detailed Price List on request.
Stock items are normally by return of post.
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e Colour Bar Pattern Generators
e Sweep and Marker Generator
e CRT Tester

e Field Level Checker

e Signal Level Meter

e High Voltage Metered Probe
e Signal Generators

Audio Test

e Generators

e Attenuators

e System Analyser

e Audio Tester

e Distortion Meter

e Equaliser Amp

e Wow and Flutter Meter
e Frequency Response Recorders
e Millivoltmeters

e Log Amplifier

e Speaker Analyser

VST
?

When you select an instrument
from the Leader range, you get
more than just sound engineering.
That's guaranteed — by rigorous
quality assurance at manufacture,
and a one year warranty.

A broad range that covers most
areas of test, measurement and

calibration, with advanced features

and high specification as
standard. Prices that are lower
than you’d expect are the bonus.
Probes, covers, hoods and
pouches are all available to en-
hance the application potential and
ensure that Leader instruments set
the pace for others to follow.

= th

ndar

ELECTRONICS UMITED

;e

Oscilloscopes

(] 4to SOmHz

e Single, Dual and Quad trace
e Delayed sweep

e Wide bandwidth

e High sensitivity

e High accuracy

e Battery operated

General Test

e LCR Bridge

e Semiconductor
Curve Tracer

e Transistor
Testers

® | ogic Probe

Power Supplies
e Laboratory bench type
-_=~ ®5models

e 500mA to 5A
e Overload Protected

. Thandar Electronics Ltd,
k. London’'Road, St. Ives,
-'ﬂ \ Huntingdon,

= a \ Cambridgeshire
PE17 4HJ England.

& Tel: (0480) 64646.

Telex: 32250.

instruments set the pace

TV & FM Test




PROJECT

SWITCHED MODE

POWER SUPPLY

There’s a lot of unnecessary mystique surrounding the design
and construction of switched mode power supplies: here’s one
anybody can build. Design by International Rectifier.

instead of a linear power
regulator are well-known (if you don’t
know them, turn to Configurations in
the April 83 ETI). However, the
simplicity with which a linear regulator
may be designed makes this
configuration the most popular solution
for low power applications.

The availability of low cost
switching components (switching
regulator 1Cs, magnetic components and
high frequency MOSFET switches) is
increasing the tendency for design

he advantages in using a
I switched mode power supply

‘A

T vy

Bird’s eye view of the finished board.
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engineers to choose switched mode
PSUs in their equipment. The design
presented here is the work of
International Rectifier and shows how
such a supply may be designed quite
simply by using IR HexFETs with
their following desirable properties:

® no secondary breakdown

@ high input impedance

® fast switching speed

® no current hogging

® no minority storage time

The project is built on a single double-
sided PCB with plated-through holes,
which carries all the components except

the rectifying diodes and the auxiliary
power supply for the controller IC.

Acknowledgements are due to Ing.
Bernadi, Ing. Cavalleri and the
technicians of the D.T. Application
Laboratory of Telettra-Vimercate for
their contributions to the design of this
power supply.

System Description

This power supply uses a half-
bridge configuration that can be made
to operate from either 120 or 240 V AC
(the half-bridge configuration was
explained in more detail in the




Designer’s Notebook feature on
page 63 of the April '83 ETI).

The circuit uses two high voltage
HexFETs to drive a transformer
directly from the rectified mains at a
frequency of 75 kHz. The transformer
output is rectified and the output
voltage is stabilised by changing the
duty cycle of the switching waveform
with a PWM inverter circuit. This
function is performed by the SG3524
(IC1) and its external components.

The power supply for the control
circuit (marked on the circuit diagram
as the auxiliary voltage) is obtained
from the mains usinga 12V, 3 W
transformer and a bridge rectifier.

The HexFETs are 400 V devices in
a TO-220 package and are driven by
transfornmers so as to provide voltage
isolation between the primary and
secondary circuits — this is necessary
because the controller IC is grounded at
the load.

The power supply can be divided
into four main sections:
® High power voltage stage
® Low voltage power stage
® Driving circuitry
@ Control circuitry
Each of these parts will be looked at
separately. Figure 1 shows the complete
circuit diagram of the switched mode
power supply.

High Voltage Power Stage

The mains voltage is rectified by a
bridge consisting of diodes D1-4 and is
filtered by C3 and C4. C3, C4, and C5,
together with the HexFETs Q1 and Q2

-and the transformer T1 form the half-

bridge inverter. The DC voltage across
C3 and C4 is applied in alternate
directions to the primary of T1 as Q1
and Q2 switch commutatively. The
theoretical waveforms (both voltage and
current) that appear across each
HexFET are indicated in Fig. 2. The full
DC voltage appears at the HexFET drain
only when the MOSFET is completely
cut off. A 400 V HexFET allows a 15%
margin in voltage, giving a lower loss
during the conduction time due to a
lower on resistance.

The current flowing in the
transformer primary is a square wave
defined by:

Ip=lo+ lu
N

where lo is the output current, N the
primary/secondary winding ratio and lu
the magnetising current. The working
current for each HexFET at maximum
loading is about 1 A so the choice of a
device with a 400 Vbreakdown voltage
and a current capability of 2 A is more
than adequate. For this switched mode
power supply the IRF722 HexFET is

—310v

Vas . — 155V

I
|
!
o[ [ ]
Fig. 2 Theoretical waveforms.

used, which is supplied in a plastic
package.

The transformer is constructed
using a Siemens pot core. The number
of turns on the primary winding is
defined by:

Vdc
4Bm.f.Ae

where Vdc is the peak voltage across C3
or C4, f the frequency of operation, Bm
the peak operating flux density in
webers/square meter amd Ae is the
effective core area in square meters.

The number of turns on the
secondary winding is determined by this
equation-

NP =

Ns = Vs
Np Vp

where Vs is the voltage on the
secondary including all losses due to

e
Z05
L TH1 D1 L’ca 33v
= 220u ,_.03 w
al D! ] R1 -‘ T2
10n 2 390k ns -
830V
270R k0 A
| cs R9
AC LINK e T 430R on
MAINS | E FOR §
INPUT < 110v > 000
(110 or OPERATION — e
240V) e it
1u0
c2 =
10n S R2
630V 390k RE RS [
L+ 270R kO
= S20u
D4 .
E =L
r—J >
NOTE: 3 E
IC1 1S $G3524 [
Q1.2 ARE IRF720 L
Q3/4 ARE BSX32 >
Q5 IS 2N3502
Qs IS2N1613
D14 ARE 1N540!
05.6 ARE 1N3961 co | cio 2 ,
D7.9 ARE BAV20 470p | 4n7
ZD14 ARE 15V 1W ZENER B
2056 ARE 33V 1W ZENER R13 12 J
2ZD7'1S 10V 400mW ZENER .
2D8 IS 2V7 400mW ZENER Az
iIc1
) 16 15
"4 +T
R18 c17 _[.
3 PR3 100n
5k0
o T80 05 R23 L 9
= L 5k1 d
D7 >
R21 " z
56> C15 510k a[s 6 7 ] <
L 33ul4 os| b9 R27 [ %
V, C1lad c12 D8 ) 2k49 2
ouTY 47 = 1000u V1 c1s . S
R14 Q6 ==c19
°3Rv} . 2n21 10000
R22 R24 R28
510k k1 g8 2449
L &— | T 4 - ! 5
) [ 4
T

Fig. 1 Circuit diagram.
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REFERENCE

Vee 1810 REGULATOR

PROJECT : Power Supply

h

+5V TO ALL
INTERNAL CIRCUITS

—Q (16} REF OUT

+5V

i

Rr(6) O |
OSCILLATOR

C1RAMP) (7) O

T+5V
. o
FLIP-FLOP

-

CLK

ot

) CZ(H) COLLECTOR 1
{(11) EMITTER 1

(13) COLLECTOR 2

(14) EMITTER 2

M — ]

+5V

INVERTING INPUT (1) O

ERROR
AMP

+

COMPARATOR

NON-INVERTING
vy (20

>

COMPENSATION {9) O—

~O (3) 0SC QUTPUT

+5V

CURRENT
L

IMIT +

———0 (4) CURRENT SENSE (+}

—O (6) CURRENT SENSE (-)

1k0

GROUND {10) SHUTDOWN
(SUBSTRATE) {8} O—/;],, o8
Fig. 3 Internal circuitry of IC1, the controller IC.
diodes, inductor, the current-sensing transistor Q3 or Q4, which is driven Dead Time

resistor and the dead time (see later),
and Vp is the voltage on the primary
when the system is working at the
minimum allowable mains voltage and
including all losses due to capacitor
ripple and the input circuitry.

Low Voltage Power Stage

The output voltage at the
secondary of T1 is rectified by the high
speed diodes D5 and D6 and filtered by
an LC section (L.1, C12). The inductor
value, L, must be chosen higher than the
critical value so that current circulation
will be stopped, ie:

L>Lc = VoToff
2.lo.min

Vo and lo.min are, respectively, the
output voltage and the minimum
output current (500 mA in this design).
The capacitor value is determined by
the following equation:
Vo
= N e 1%
LC = AVo8.f(n—1)

where AVo is the desired variation in
output and 7 is the ratio between the
on and off switching times. To give an
output with very low dynamic
impedance, the value of C12 is chosen
several times higher than the calculated
value.

The additional components R13,
C9,C10 and C11 are included to damp~
high-frequency ripple.

Driving Circuitry

The HexFETs are driven by the two
transformers T2 and T3. The primary of
T2 or T3 loads a small switching

ETI JUNE 1983

directly by the output of the controller
IC. To clamp the over-voltage generated
by T2 or T3 during the turn-off of Q3
or Q4, the zener diodes ZD5 and ZD6
are connected in parallel with the
transistors on the secondaries of the
transformers.

Two zeners are connected back-to-
back forming a clamp which limits any
gate-to-source voltage spikes to 15 V.
The gate series resistors R3 and R4
damp any unacceptable oscillations.

Control Circuitry

The control circuitry consists of a
switching regulator IC (an $G3524) and
a few other components. The IC
provides all the functions necessary to
produce a stabilised DC output voltage
with a limited DC output current by
controlling the duty cycle of the
switching power MOSFETSs. The control
circuitry may be broken down into the
following functions:
® Oscillator
® Dead time
® Soft start
® Short circuit protection
@ DC output voltage stabilisation.

Oscillator -

The frequency of the oscillator is
set by R27 and C18 at 150 kHz. Figure
4 shows the relationship between
resistance, capacitance, and the
oscillator period. The timing resistor
R27 is connected to ground through
R28, which is shunted by transistor Q6.
This configuration allows the frequency
to be halved by the automatic short-
circuit protection, as described later.

To avoid the simultaneous
conduction of two HexFETs during the
transition time, the IC generates a
blanking pulse. The width of this dead
time is controlled by the value of the
timing resistor CT (C18) as shown in
Fig. 5. To adjust this width an external
circuit consisting of PR3 and D7 is
added.

AMBIENT TEMPERATURE (T ) = 26°C

V+ = 840V
i 7 717
g M 4V 4 L/
g 0 '/ /A / % /
Iy 2 ,'*ér/‘V?/ 7S/ "?/'sf/
w A
- 4 / ///
- 8 / L/ /
g M ,4 7 A ,/ /
g . / / /Y ////
]
¢ LA/ /Y
=
10— 7 a L 2 468 ; 8
1 10 102 10° 10¢

OSCILLATOR PERIOD (t}{uS)
Fig. 4 Oscillator parameters.

AMBIENT TEMPERATURE (T,) = 25°C
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0
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- 6
@
& a
ow
ES //
- 2 a
o
£
=)
- g y
> .8
a
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5] //
2
] 2 468 2 468 2 468 2 4
0.0001 0.001 0.01 0.1 1

TIMING CAPACITANCE (C}uF)

Fig. 5 Setting the dead time.




PROJECT : Power Supply.

The drain voltage waveform (50V/div and 5 uS/div).

Soft Start

A few components (C16, D8, D9
and R25) provide a low duty cycle
initially so that at start-up, a high
current flow into the HexFET and the
consequent possibility of saturating the
transformer core is avoided.

Short Circuit Protection

This operation is performed by
sensing the current flowing in the load
via R14, The voltage developed across
the resistor is fed back into the current
limit sense amplifier included in the IC.
The current limit can be adjusted by
means of the preset potentiometer
PR1. R14 must be non-inductive to
prevent any possiblity of instability.

To protect the switched mode
power supply from a short circuit on
the secondary, the circuitry built round
Q5,6 and some other components is
included. The function of this circuit is
is to change the value of RT (by adding
R28 to R27) and thus halving the
frequency of operation. In fact R28 is
normally shunted by Q6, but when the
output voltage drops lower than 5V Q6

VREF 16

5k1 RB

A 4

5k1

-Vour

_ RA-RB
~Voyr = -255\ —=—

Fig. 6 Error amp operation.
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is switched off. By halving the
frequency, the conduction angle is
increased to allow a better performance
by the IC.

DC Output Stabilisation

The control circuit is grounded at
the load and the voitage sense for the
feedback is direct. Through PR2, R19
and R20, a fraction of the output
voltage is fed back into the internal
error amplifier of the IC. The error
amplifier is working in the common
mode configuration (Fig. 5) and the
gain at open loop is equalised with the
network R26 and C17 to compensate
for roll-off due to the LC filter on the
output,

It’s inevitable when travelling a little off
the beaten path of circuit design that
components will be required which are
not readily available. Such is the case
for the switched mode power supply
and consequently we are arranging for a
supplier to stock-them. Prices and
addresses will be included in next
month’s article, which deals with the
construction of this project.

The drain voltage turn-on waveform (50 V/div and 50 nS/div).

N

Signal at the collector of Q3, Q4.

To verify the correct functioning of the unit,
check that this waveform is present at the
gate of the HexFET.

SPECIFICATIONS
Input voltage range: 110 0r 220 V £10%
Output voltage: 12V
Output current: 4 A

Line regulation:
Load regulation:
100 kHz ripple:
150 kHz ripple:
Overall efficiency:

0.01% at 4 A for +10% —20% line variation
+1% from 500 mA to 4 A

10 mVpp 220V input 4 A output

20 mVpp 220V input 4 A output
Approximately 80% at full load

Short circuit current limit: 5A5
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Highly recommended for its versatility and rehability this latest
microprocessor from Nascome could be the foundation of a
superb professionally styled system of excitingly useful applica-
tions and development and of course Electrovalue are
accredited Nascom suppliers ready to delivery your Nascom 3
(and ancillaries) NOW. We do more than just seli computers — we
understand them so you can buy from us with complete conti-
dence
Nascom 3 Microprocessor to drive

a monitor or TV set

Monitor for above
Nascom Dual Disc Drive SS/0D

{standard 5'4" size)
TAG209-600 Nascom High Capacity Dual Drive

TIC1060 12 NASCOM 2 in kit form inc. keyboard (but less
TIC106M power supply and RAM) always available €225+ V.AT

o) WE ARE NASCOM APPROVED STOCKISTS
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TIC2360 VAT additional at 15% on all UK orders
FREE POSTAGE and packing on UK [Access or Barclaycard Visa can be,
C.W.O. orders value £5.75 tinc. VAT) and | accepted via Mall Order or Telephone.
upwards. Under £6.75 add 40p (inc. VAT) [Glro A/c no 38/671/4002.
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THE

METROPOLE HOTEL
AT THE

NATIONAL
EXHIBITION CENTRE

VISIT THE COMPLETE SHOW FOR THE HOME USER AND SEE:
A COMPLETE cross section of all hardware and software available to the home user.
A FULL RANGE of home computers priced from £50 upwards.
A COMPUTER ADVICE CENTRE run by independent experts for the answers
to all our questions.

WIN WIN WIN TWO COMPUTERS —one for you one for a school
of your choice—to be won at each show: FREE entry form
with advance tickets

J U N SATURDAY 4th (10am-6pm)
SUNDAY 5th  (10am-4pm)
ADULTS: £2.00 UNDER 8s & OAPs: FREE

25% DISCOUNT for parties of
20 or more.

SPONSORED JOINTLY BY:

A&B Computing

Computer Today Personal Software

Personal Computing Today
Home Computing Weekly

ZX Computing
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Richard Altwasser and Steven
Vickers are the men who invented the
Jupiter Ace.

After years of designing micro-
computers that use BASIC (both men
played a major role in creating the
ZX Spectrum), they abandoned it in
favour of FORTH.

FORTH is just as easy to learn
as BASIC. Yet it's a faster, more
compact and more structured
language that educationalists
and professional programmers
alike prefer.

So the Jupiter Ace is the only micro-
computer you can buy that is designed around
FORTH.

Using it, there's little fear of accidentally
‘crashing’ programs halfway through and having
to start all over again (a common fault with
BASIC). The Jupiter Ace’s comprehensive error
checking sees to that.

The Jupiter Ace has a full-size keyboard,
high resolution graphics, sound, floating point
arithmetic, a fast, reliable cassette interface,
3K of RAM and a full 12 month warranty.

You get all that for £89.95. Plus a mains
adaptor, all the leads needed to connect most
cassette recorders and TV.'s, a software
catalogue (35 cassettes available, soon to be 50),
the Jupiter Ace manual and a free demonstration
cassette of 5 programs

The Jupiter Ace manual is a complete
introduction to personal computing and a
simple-to-follow course in FORTH, from first
principles to confident programming.

Plug-on 16K and 48K memory expansions
are also available, at very competitive prices.
(There'll be a plug-on printer interface available
soon, t00.)

It'll take you no time at all to realise how
clever Richard and Steven were to design the
Jupiter Ace around FORTH. And even less time to
realise what assilly price £89.95 is to charge for it

/_ Sy ACCLE
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Technical Information Cassette

Hardware
Z80A ;8K ROM; 3K RAM.

Keyboard
40 moving keys; auto repeat; Caps Lock.

Programs and data in compact dictionary format
may be saved, verified, loaded and merged. All
tape files are named. Running at 1500 baud.

Expansion Port

Contains D.C. power rails and full Z80 Address,
data and confrol signals. Can connect extra
memory peripherals.

Screen
Memory mapped 32 col x 24 line flicker- free
display upper and lower case ascii characters.

Graphics Editor

h . ) iti isting of il

High resolution 256 x 192 pixel user defined LB ERAE e e e e o Tl
programs.

characters.

Sound Please send cheque/postal order to:

Internal loudspeaker may be programmed for
entire audio spectrum.

Jupiter Cantab, 22 Foxhollow, Bar Hill,
Cambridge CB3 8EP.

Jupiter ACE

| Please send me - Juplter Ace microcomputers @ £89.95(+ £3.95p. &p.) |
Tick here if you require VAT receipt []

I Name = = .

I Address I
0110183

I‘ Available for immediate delivery. Allow 14 days for p. & p. U.K. price only (export price on request).



BUYER'S GUIDE TO

We’ve been getting testy with test gear, and in particular DMMs.
Here are specs on over 30, and info on more besides. You’ll find

much that you can now buy a

reasonable quality instrument
for the same price as a relatively
cheap moving coil multimeter. So
wfgl doesn’t everybody use DMMs
and put the moving coil meter
manufacturers out of business? First-
ly, the cheap end of the market is
likely to be dominated by moving coil
meters for some time to come
because the market is too small
{(unlike that, for example, of watches)
for economics of scale to reduce the
prices drastically. Secondly, and to
an extent following on from the first
reason, most electronics engineers
and hobbyists are more familiar with
moving coil meters and so have a cer-
tain preference towards them. And
finally, \there are some occasions
when a moving coil meter can be far
more useful than a digital — for in-
stance, when you’re measuring a
voltage that’s varying by around 10%
per second, when you’d find yourself
completely bedazzled by the flicker
of digits on a DMM. Most engineers
prefer to have a choice of the meter

THe price of DMMs has fallen so

The Thandar TM 351

for the job, so don’t throw away your
old test meter just because you’re go-
ing to buy a nice new DMM.

Multi-tudes Of Meters

In the table, we've listed all the
test meters we were able to get infor-
mation on, up to a maximum price of
£100 (excluding VAT). Note that we
have listed some meters as similar to
those in the table. There were rather
more meters than we bargained for,

and we dread to think how many
more leaflets will have arrived bet-
ween our writing and your
reading this! Some comments
on the table will be helpful.

All the test meters in the

table are 31 digit types, ie
the maximum scale

reading is 1999.

You can obtain

meters with more

digits, but we

did not come

across any

n the price range, though we did find
some 4}-digit hand-held meters at
just over £100. So, for example, a

The HC (well, sometimes) 601 (left)

. and the MIC-3300A (right): both these
meters (and their relatives) turn up at a
variety of sources.

200mV voltage range on our meters
will havea maximumreading of, in fact
199.9mV, and will be, at best, able to
distinguish (or resolve) voltages that
are 0.1mV different.

Accuracies

The accuracies quoted in the
table are for guidance only. For two
reasons we cannot quote exactly
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FEATURE

TESTEQUIPMENT

information on the latest in other types of test gear on page 48
too. Next month, oscilloscopes.

comparable figures for different
meters:  different  manufacturers
quote their error specificaitons in dif-
ferent ways, though most use the
method we have adopted of quoting
a percentage of the reading plus a
number of digits (some quote a
percentage of full scale as well as or
instead of the number of digits); and
different ranges of the same quantity
may have different errors. For exam-
ple, Keithley quote an error of 1%
plus 1 digit for the 2, 20 and 200mA
DC ranges of the 130, yet 2% plus 1
digit for the 2A and 10A ranges. Also,
some go further and quote different
errors for different frequencies on the
AC ranges. So, given the space
available we can do no more than
give a very broad indication, and we
strongly recommend that once you
have narrowed down the field to
those instruments you are most in-
terested in, you should get full specs
from the manufacturers or agents.
You should also note that some
meters have accuracy guarantees, ie,
provided that the meter is used
within specified temperature and
humidity, and is not abused, then the
meter should stay within the
specifications for at least a year.
Therefore it’s likely that these meters
will be fairly conservatively specified.

The Elemic Digital 9: the 8 and
10 are very ‘similar in looks

You should decide what ac-
The 2000 range of Avometers: curacy you actually need. It isn’t that
IR often that i's necessary to measure
2002. The photograph really is quantities to 1%, in fact, for most pur-
the right way up. poses, 5% is perfectly adequate.
However, what you might need to do
is to distinguish between quantities
5 =) that differ by, say, 1%, and this is a
relatively straightforward task for vir-
tually any DMM.
Note that for maximum DC and
AC voltage ranges, the maximum
volts is always less than the maximum
reading that the display is capable of.
The maximum for AC is specified as
volts RMS, very often 700V RMS,
which will mean a peak voltage of
1000V for a sinusoidal waveform.

//

Features

Most of the features are self-
explanatory, though you may be a lit-
tle surprised that feature F, folds for‘
—— protection, really does mean that the
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DIGITAL

MULTIMETERS

Avometer DA211

Avometer DA212

AYO Digminor 2000

Avometer 2001

BBC MA2D

BBC MA3D

Beckman T110

Beckman TECH 310

Eagle TS 500
(BT

Eagle TS 3500

Elemic Digital 10

Fluke 80228

Hansen HD30/8

Hansen HD31

HCe01

HC703

Keithley 126

Keithley 130

Lascar DP2010

Lascar LIMM100
MDS D350

MIC-3300A
| Micronta 22-191

- Micronta 22192
Pantec Pan 2001
Sabtronics 20154
Sabtronics 20354
Sifam DMM 22008
Sifam DMM 2500
Thandar TM 351
Thandar TM 354
Trio DL-705

S o s S
- O ORI
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200mV to 1000V (5)v" 0.8+1 « 200V, 1000V (2 1 12410 4510500 © 200uAto 10A(5) o 1242 - -
200mV to 1000V (5)  0.25+1 00mVio 750V (5) 07543 4510500  200uAto 1A (5) 0.75+5 200uA to 1A (5) 1.244
2V to 1000V (4) 0.25+1 2V to 1000V (4) 1.043 4010450  20mA, 2A (2) 1041 20mA, 2A 2043
200mV to 1000V (5} 0.25+1 200mV to 1000V (5 1043 4totk  200uAto 10A (6) 0.75+1 200uA to 10A (6) 1.543
200mV t0 650V (5)  1.0+1 00mVio 650V (5) 1543 NS 2mA to 10A* (5) 1.0+1 2mA to 10A* (5) 1}.5+3
00mAto 650V (S)  1.041 00mVto 650V (5)  1.542 15t0d4k  2mAto 10A* (5) 1.041 2mA to 10A* (5) 1542
200mV to 1000V (5 0.25+1 200mVto 750V (5) 1043 NS 200uA to 10A (6) 1041 200uA to 10A (6) 1543
200mV to 1500V (5)  0.25+1 200mV to 1000V (5 0.75+3 45t02k  200uAto 10A (6) 0.75+1 200uA to 10A (6) 1543
2Vto 1000V (4) 1041 200V, 500v (2 20+1 NS 2mA to 200mA (2) 1541 = -
200V to 1000V 5) Y 08+1 < 200V to 700V 5 & 1042~ NS 00uAto 10A(16) w7 1541 « " 200uA0 10A6) o 3042 —
200mVto 1000V (5)  1.0+1 200mV+600V (5) 1.041 NS WmAto 1A (3) 1.041 AmAto 1A (3) 1041
(+10A with shunt (+10A with shunt)
200mVto 1000V 5} 0.241 200mVto 1000V (5 0.5+1 10to5k  200uA to 10A* A(6) 02+1 200uA to 10A*(6) 0.5+1
00mVto 1000V (5)  0.25+1  200mVto750(5) 1043 4510450  2mAto2A(4) 0.75+1 2mAto2A(4) 2043
200mV to 1000V (5) 13541 Wio 600V ([4) ~  23+1 40t0500 200mA (1) X 20+1 200mA (1) 3.0+1
200mV to 1000V (5)  0.8+1 NVio 750V (4) 1.241 0050 200mA 104(2) X 1841 200mA, 10A (2) 2041
200mV to 1000V (5) +7.0+2 200mV 0 750V (5) 22045 510400 200uAto2A(5) V' 20+ 200uA to 2A (5) i 2045
200mVto 1000V (5)  1.0+2 00mVio 750V (S)  0.6+3 45tolk  200uAto ZA 5w 0.25+1 200uA to 2A (5) = 20+2
2V to 1000V (4) 0.5+1 Vo750V (4) 1041 45050 10A(N 1.541 10A (1) 2041
200mV to 1000V (5)  0.5+1 00mVto 750V (5) 1045 451500 2mAto 10A (5) 2041 2mA to 10A (5) 3.045
N5V v 1.0+ NS00V~ 2045 NS ImAto2Ald) — 3041 A0 2AM)  ~— 4041
200mVto 1000V (5)  0.1+1 200mV'to 1000V B 07545 NS 200uAto2A (5) 0.25+1 200uA to 2A (5) 10+5
©200mV o 1000V (5)  0.75+1 2V to 600V (4) 1042 40t0500  200mA (1) 1,041 200mA (1) 1.25+1
{20A with shunt) {20A with shunt
200mV to 1000V (5) ~<88+1 20V, 750V () -~y 1243 4010500  200uA to 10A (6) Z 0.8+1 - X -
200mV to 1000V (5) v\(f5+ WV 200mV to 750V (S)K/I.O+2 < 0600 200uAto 10A 6% 08+1+~  2mA, 200mA, 10A (3)f\//l 541 o~
200mV to 1000V (5)~ 1.0+1 NS0V @) ~ 1542 45101k 2mA to 200mA (3) X 2541 2mA to 200mA (3) ‘2/2.5+2
200mVto 1000V (5)  1.5+2 2V to 500V 1542 45totk  200mA (1) 2541 200mA (1) 2542
200mV to 1000V (5)  0.2+1 00mVio 750V ()  0.5+41 NS 200uA to 10A (6) 0.2+1 200uA to 10A (6) 05+1
200mVto 1000V (5 0.1+1 200mV to 1000V (5)  0.5+1 40to40k  200uAto T0A (6) 03+3 200uA to 10A (6) 0541
ZbOmV 01000V (5)  0.141 200mV to 1000V (5 0342 NS 200uA to 2A (5) 0.3+1 200uA to 2A (5) 025+1
NtV — 0342 Nio 1000V (4 o 0442 4510700 2mAto2A(4) ¥ 0.7+2 At Al ~  1.043
200mV to 1000V 5)  0.3+2 200mVt0 1000 (5 0442 4510700 2mAto2A () 0.7+2 ImAto 2A (4) 1043
200mVto 1000V (5  0.1+1 200mVto 750V (5)  0.5+2 50to 1k 200uA to 10A (5) 0.3+1 200uA to 10A (6) 10+2
2Vto 1000V (4) 0.75+1 200V, 500V (2) 1.0+2 5010500  2mAto2A(4) 1041 - -
2V to 1000V (4) 0.5+2 V to 1000V (4) 1.042 4totk  20mA, 200mA (2) 1042 - -
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- 300mV (10A 500mV)” 2kto M (4) X 1042 BDHMNO  hand - bt ﬂ Avometer DA211
45t0tk  250mV (1A 600mV) 200 to 20M (5) NS KMO handlLlCD - bt 799 Avometer DA212
ok 500mV 2k to 20M (3) 1041 BCDGMNOS handLCD - bkt 69.40 AVO Digiminor 2000
. 40t0450  500mvV 200to 20M (2) 0.25+1 BCDGMNOS hand/LCD  Vehicle Test2002 bkt 85.40 Avometer 2001
NS NS 2 to 20M (5) 2041 BKMNO  hand/lCD  MAID t 68.00 BBC MA2D
1504k NS Zkto 20M (5) 2041 BFKMO hand/lCD - t 99.00 BBC MA3D
NS 750mV 200 to 20M 05+3 BCKLM handLCD  T100 bt 59.00 Beckman T110
4510400  700mV 200 to 20M 05+1 BDKMNS  handlCD - bt 95.00 Bed(mlan Tech 310
- NS koM 1.5+1 BGMO handlCD - a 2_2& Eagle 15500
NSNS MMM bz 1041~ BMOS  handlCD - @ 95 ) (Ge)
NS NS 2kto 20M (5) 1041 KMPS handLlCD - ot 74.95 Eagle 753500
1005k  200mV 2k to 20M (5) 0.241 BDKMO  hand/LlCD  Digital 8, Digital 9 bet 83.00 Elemic Digital 10
4510450 250mV (2A900mV) 200 10 20M (6) 2041 ABDHMNO hand/LCD 80218 bt 99.00 Fluke 80258
40050 NS 200t0 2M (5) 1.35+1 CDKOR' hand/LCD  HD30 bit 38.70 Hansen HD30/8
#0050 NS 20010 20M (5) 08+1 (DKOR  handlCD - bit _512-{ Hansen HD31
4510400  250mV (2A 700mV) - Wto2M == 06+4 ABDHLMOS hand/LCD  HC6010 bt 3400 | ? HC60i
NS 250mV (2A700mY)  200t0 20M - 0243 ABDHLMOS hand/LCD  HC7030 bt @ 7 HO03
4510500  300mV 200 to 20M (4) 0.5+1 ABCDKMN  hand/LCD  135A bt 11900**  Keithley 128
4510500  300mV(2A700mV) 200 to 20M (5) 05+1 AKMO hand/LCD 131 t 99.00** Keithley 130
NS NS ktoM(4 ¥ 1041 BDGMO  hand/LCD  DP2010K t _2_7_‘9 Lascar DP2010
NS NS 200t0 20M5) 0241 ABHO  benchLCD  LMMI0O1 { 75.20 Lascar LMM1000
400500  300mV(2Vwith9) 200t0 2M (5) 0.75+3 CHLOR handlLCD - best 69.00 MDS D350
- 350mV W0 20M6) = 0841 ABDKMNOT handLCD - ft 400) 2 MIC-3300A
NS i e 0 B (IIUNETID = £ G0 AMcomD—
NS NS W0AME) < 2041 CDKMOS  handllCD ~ - t CH78) ¢ Micronta 2192
NS NS 200to 2M (5) 2041 (DKORS ~ handlCD - t 64.95 Micronta 22-192
NS NS 200 to 20M (6) 0541 BKMO handLCD - t 79.83 Pantec Pan 2001
NS NS 200 to 20M (6) 0.1+1 HIMO bench/LCD 20104 t 83.00 Sabtronics 2015 A
NS NS 200'to 20M (6) 025+1 BHIMO  handLCD - - t 62.00 Sabtronics 2035A
4510700  200mV Awo2MB) % 03+ BKMO handlLCD - bit i?»_i?»_ Sifam DMM 22008
4510700  200mV 200 to 20M (6) 0342 BHMO bench/LCD - bt 66.04 Sifam DMM 2500
50totk NS 200 to 20M (6) 0241 DHMO bench/LCD  TM353, TM335 bt 99.00 Thandar TM351
- 300mV 24900mY)  2kto2M(6) % 0.75+1 BDGMO  handILCD - t 1915 Thandar TM354
- NS 2k to 20M (6) 0.5+2 HOR) bench/LED - bit 92.00 Trio DL-705
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meter folds in two down the centre.
Meters with low power ohms ranges
can be useful for measuring
resistance values with the com-
ponents still in circuit because the
test voltage they apply is OV5 or less,
which is too low to turn on transistor
or diode junctions. Not all manufac-

Keithley’s 128 — the 135 has an extra digit.

turers specify the maximum test
voltage that their meters will apply,
so we may have missed some meters
that apply less thant OV5 on all
resistance ranges (feature N).

Prices
~ Note that these do not include
VAT. Before ordering, you should
check the price with the suppliers —
it may be possible to get a better
price than we’ve quoted by shopping
around.

Similar Brands

These are brands that share a
similar specification, with differences
from the meter in the table as detail-
ed below:

(AVO Vehicle Test 2002 (£97.00):
limited basic ranges, but wide selec-
tion of special accessories specially
for automotive testing;

BBC MA1D (£54.00): same ranges as
MA2D (except no 10A current
ranges), lower accuracy;

Beckman T100 (£49.00): same ranges
as T110 (except no continuity
buzzer), lower accuracy;

Elemic Digital 9 (£58.95): same
ranges as Digital 10, lower accuracy;
Digital 8 (£52.50): as Digital 9 but no
10A ranges;

Hansen HD30 (£36.48): as HD30B
but no continuity buzzer;

HC6010 (£37), HC7030 (£47): as
HC601, HC703 but with 10A ranges;
Keithley 135 (£225): similar to 128
but with 4} digits
accurancy;

Keithley 131 (£139): similar to 130
but with higher accuracy;

Lascar DP2010K (£19.95 special of-
fer): kit version of DP2010;

Lascar LMM1001 (£79.95): as
MM100 but with higher accuracy;
Sabtronics 2010A (£71.00): as 2015A
but with LED display;

Thandar TM353 (£75.00): similar to
TM351, but lower accuracy, no 10A
range and rotary switch range
selection;

Thandar TM355 (£75.00): similar to
TM351, but lower accuracy and LED
display.

Key to DMM Features
accuracy guarantee
single battery operation
continuity beeper
diode test facility
folds for protection
slider switch range/mode
selection

push-button range/mode
selection

rotary switch range/mode
selection

low power ohms range
manual ranging

low power ohms on all
ranges

overload protection
autoranging

stand

transistor test facility

[ |

= I O0nNnwm>»
00 ] il

—“4nmQ ZzZr~
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Key to accessories supplied
battery

carry case

sapre fuse

test clips
high-current shunt
test leads

[ T

_,—_n x0T

* = 20A for limited period

|

** = likely to be discounted

NS = not specified

Addresses

AVO

Thorn EMI Instruments Limited,
Archcliffe Road, Dover, Kent CT17
9EN

BBC

available through:

John Minster Instruments Ltd,

and higher

|

|

137/139 Sandgate Road,. Folkestone,
Kent CT20 2DE; and: House of
Instruments Ltd, Clifton Chambers,
62 High Street, Saffron Walden,
Essex, CB10 1EE

Beckman

available through:

Farnell Electronic Components Ltd,
Canal Road, Leeds, LS12 2TU; and,
Audio Electronics, Cubegate Ltd,
301 Edgware Road, London W2 1BN
Eagle International
Precision Centre, Heather Par
Drive, Wembley, HAO 1SU

Elemic

available through:

Black Star Ltd, 9A Crown Street, St
Ives, Huntingdon, Cambs PE17 4EB
Fluke (GB) Ltd .

Colonial Way, Watford, Herts WD2
4TT

Hansen

available through:

Audio Electronics, Cubegate Ltd
HCe601, HC703, etc

These are available through a
number of suppliers, and are often
sold as ‘own brands’, with or
without the HC prefix. However,
you should check that the specs are
the same as those we guote which
are for the House of Instruments Ltd
version.

Keithley Instruments Ltd

1 Boulton Road, Reading, Berkshire
RG2 ONL

Lascar Electronics Ltd

Module House, Whiteparish,
Salisbury, Wiltshire SP5 2S)

MDS

Micro-Data Systems, Coach Mews,
St Ives, Huntingdon, Cambs PE17
4BN
MIC —4£D00 7
available from:

House of Instruments Ltd

Micronta

available through Tandy high street
shops.

Pantec Pan

available through: Audio
Electronics, Cubegate Ltd.
Sabtronics

available through: Black Star Ltd;
and, Stotron Ltd, Haywood Way,
Ivy House Lane, Hastings, East
Sussex TN35 4PL. (Stotron also sell
the Taisei DM2350, which bears a
remarkable similarity to the MDS
D350, though the specs are slightly
lower, for £48.00).

Sifam Limited

Woodland Road, Torquay, Devon
TQ2 7AY

Thandar Electronics Limited
London Road, St Ives, Huntingdon,
Cambs PE17 4H]J

Trio

available from:

House of Instruments Ltd
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EQUIPMENT NEWS . . .EQUIPMENT NEWS. .

Fluke Hand-held True
RMS DMM.

P

luke has expanded its best-selling

range of 3} digit hand-held digital
multimeters with the the introduction
of a version with true RMS measure-
ment capability. Fluke pioneered true
RMS measurement on hand-held
DMMs with their recently launched
4} digit family and have now in-
troduced this useful facility to.their 34
digit range.

Called the 8026B, this new
model provides all the facilities and
performance of the 8020B series
models such as 0.1% basic DC
accuracy, high speed continuity
bleeping for open/short continuity
testing, and conductance which
allows high resistance measurements
from 20 Mohms to 10,000 Mohms to
be made.

True RMS capability is most
useful when  measuring non-
sinusoidal waveforms as in digital
equipment, e.g. modems, terminals
and monitors as well as in motor and
thyristor circuits, noise measurement
etc. Conventional meters using only
averaging techniques can introduce
errors of up to 30% or more in such
applications.

Other features of the 8026A,
which is priced at £180 + VAT,
include a heavy duty 600V dual-fuse
system to protect against high-energy
input signals, a very rugged design,
non-ski§ rubber feet and a tilt bail for
ease of use in the field. The new
instrument comes with a two-year
guarantee and labour warranty and a
one-year calibration cycle. For
further information, contact Fluke
(GB) Limited, Colonial Way,
Watford, Herts. WD?2 4TT.
Tel: 0923 40511.

ETI JUNE 1983

New Source for Digicheck
he Steinel Digi-Check, a volt-

meter and ohmmeter of a rather
novel design, is now available from
Electronic and Computer Workshop
Road,

Ltd, 171 Broomfield
Chelmsford, Essex CM1 1RY.

Temperature
Measurement From Your
DMM

nyone who has access to a digital

multimeter can now use it as a
versatile wide range temperature
measuring instrument using standard
type K thermo-couples, by adding the
DVM/TC Interface Unit, which costs
£36 (+ £1.35 p&p + VAT) from the
makers.

This new device, at considerably
lower cost than a dedicated
instrument, has a temperature range
of — 50C to 1100°C and incorporates

automatic cold junction
compensation. Thermocouples are
attached through a  miniature
compensated socket. A  basic

thermocouple and mating plug are
supplied as standard with the
instrument. The output of TmV per
degree centigrade is via a 0.75 metre
coiled lead fitted witl, 4mm plugs.
Long term stability is claimed to be
excellent and the low battery drain
allows it to be used for continuous
monitoring if necessary.

Full details are available from the
manufacturers Graham Bell
Instrumentation, PO Box 230, 39
Derbyshire Lane, Sheffield, S8 OTH.
Tel: 0742 582370.

Enhanced Logic Analyzer

Two optional enhancements for
their Model 632 Logic Analyzer
announced by Zicon Instruments of’
Norwich.

The Model 632 is designed as a
high  performance, low  cost
instrument for wuse in trouble-
shooting synchronous logic systems.
It has sixteen data channels, two
qualifiers and a clock input which,
coupled with its integral hexadecimal
display, allows it to be used '‘free-
standing”” in the analysis of
microprocessor systems. The unit
also provides oscilloscope outputs
which are used to generate the
familiar timing diagram.

In its standard form, the Model
632 is capable of capturing 128 16-bit
words at speeds up to 4MHz with 64
words pre-trigger.

Data can be recorded using
either edge of the external clock; and
a clock qualifier allows (for example)
only-memory reads or only-data
outputs to be recorded. The trigger
word is set by four thumbwheel
switches in hexadecimal code with
disable/enable selection for each
switch. A 1-X-0 trigger qualifier
expands the trigger word to 17 bits or
it may function as an external trigger.

The stored data can be
examimed in one of two ways. The
integral 4-digit hexadecimal display
shows one word at a time with its
position in memory relative to the
trigger word indicated by a 2-digit
cursor display extending from —64 to
+63. A timing diagram output is also
provided which  generates a
16-channel display on any general
purpose oscilloscope with trigger and
cursor position markers.

An optional 12 MHz memory
speed (Option 11) is now available

on this model. As a further
enhancement (Option 12), Zicon
Instruments have designed and

produced a dedicated IEEE-488 bus
data pod for use with Model 632. This
probe connects directly to the bus
and permits the monitoring of bus
activity in either state or timing
format with 8 input lines switchable
between handshake and
management lines or flying leads for
user connection.

Current prices are: Model 632
£1095; Option 11 £295; Option 12
£295. Zicon Analyzers are distributed
by STC Instruments Ltd of Harlow
and Elex Systems of Bracknell. Zicon
Instruments Ltd, 23 Meteor Close,
Airport Industrial Estate, Norwich
NR8 6HQ. Tel: Norwich (0603)‘
400083. '
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EQUIPMENT NEWS . . . EQUIPMENT NEWS. . .

High-Current Clamps For
Beckman Multimeters

A range of three current clamps is
now available to extend the AC
and DC current ranges of all
Beckman Instruments’ multimeters.
The ranges are 10 to 150A RMS AC
(model CT-231, £19.00 inc. VAT), 10
to 1000A RMS AC (model CT-232,
£98.50 inc. VAT) and 0 to 600A AC
and DC (model CT-233, £69.00 inc.
VAT, available June).

With the multimeter in the
200mA AC position, the CT-231
displays the current directly in
amperes. With the CT-232, the
multimeter is set in the 2A AC
position and the current reading is
multiplied by 1000. Depending on
DC or AC measurement, the
multimeter using the CT-232 is set to
either 200mV or 2V DC or AC
position, the readings being directly
in amperes and amperes/1000
respectively. (The clamps should be
usable with other brands of DMM —
Ed.). Beckman Instruments Ltd,
Mylen House, 11 Wagon lane,
Sheldon, Birmingham B26 3DU. Tel:
021-742 7761.

Low Cost Capacitance
Meter

portable LCD digital capacit-
A ance meter costing £49.50 plus
VAT marketed by Semiconductor
Supplies, Sutton, has a 0.1 pF to
2000 uF range covering virtually all
electronics engineering applications.
A 34 digit display is provided.

The DM 6013 is supplied with an
instruction manual, alligator test
leads and a spare 0.2A fuse. For
further information contact
Semiconductor Supplies Internation-
al, Dawson House, 128/130
Carshalton Road, Sutton, Surrey SM1
4RS. Tel: 01-643 1126.
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National Agreement

essex Electronics Ltd of Bristol

has been appointed by
National Panasonic (UK) Ltd to
market National measuring and
testing equipment.

Among the products Wessex will
be distributing is a 20 MHz, 32
channel  logic  analyser. The
VP-3620A is a dedicated unit catering
to a wide range of industrial needs. It
contains a logic state analysing
function for self-contained
microprocessor operation analysis
and a logic timing function for the
evaluation of peripheral operations.
With its multifunction capability,
National’s logic 'analyser is also able
to display the traced data in
disassembled  mnemonic  mode
corresponding to each micro-
processor in use.

The National Panasacope will
also be available from Wessex. The
new oscilloscope (VP-5512A) offers
DC to 100 MHz with an alternate
sweep function. There is four
channel, eight trace capability so that
a large number of signals can be
simultaneously  observed. The
Panascope features an advanced
dome-meshed CRT and an auto-fix
circuit for easy triggering. Ideal for
field or lab use, the Panascope has a
tv sync separation circuit for video

National’s
VP-3620A
Logic
Analyser

signals and variable hold off function
for trigger stabilisation.

Advanced technology utilised in
the Panascope, such as reduced
number of parts for greater reliability
and epoxy circuit boards for heat and
shock resistance are also featured in
the logic control series oscilloscopes
(VP-5520B and VP-5530B)
manufactured by National and to be
marketed by Wessex. Both the
VP-5520B and the VP-5530B offer
multi-trace capability and facilitate
accurate signal measurement up to
200 MHz and 300 MHz respectively.

Making up the initial
complement of National products to
be marketed by Wessex Electronics is
a new generation A4 digital graphic
plotter. Offering six colour graphics
and plotting speeds up to
400mm/sec, the plotter (VP-6801A)
allows great versatility in the creation
of graphs and line definitions. The
VP-6801A features a high level of
intelligence to simplify the external
programming required to generate
complex graphs, shapes and
alphanumerics. Computer interfaces
available include both GP-IB and
RS-232C, thus allowing the VP-6801A
to be used as a computer graphics
device as well as for instrumentation
graphics. Wessex Electronics Limited,
114-116 North Street, Downend,
Bristol, BS16 5SE. Tel: 0272 571404.

Platinum Digital
Thermometer

meter, with +/— 0.1 degrees

accuracy over an extended
temperature range from —200 to
+800 degrees C, is announced by
Ancom Ltd. The Ancom BLR-800 of-
fers a one degree C resolution, very
good repeatability and a stability
figure of 0.01 degrees C per degree C,
with a wide range of standard
platinum RTD temperature sensor
probes. These include models for
measurement of air temperature,
liquid immersion, surface

A pocket-sized, digital thermo-
C

temperature, hypodermic insertion
and fast response types. The sensors
are available with conformity to
British and DIN standards in grades
A, B, C, D and E and are simply con-
nected to the instrument by a three-
way plug/socket.

The BLR-800 uses a low power 33}
digit LCD for data display, which also
displays a low battery sign.

Calibration is very simply carried
out by the user, using boiling water
and melting ice references.

For further information please
contact Ancom Limited, Devonshire
Street, Cheltenham GL50 3LT, Tel:
0242 513861. ETI
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A low cost
tool for learning,
teaching and prototypmg

Micro-professor is a low-cost
Z80 based micro computer
which provides you with an
interesting and inexpensive way
to undarstand the world of
microprocessors.

hardware and software system
and is a superb learning tool for
students, hobbyists and
microprocessor enthusiasts, as
well as an excellent teaching aid
for instructors of electrical
engineering and computer
sclence courses.

Micro-Professor £99.5O

(+£4.00 p&p)

Now with the Student Work
Book available Flight offer you
the complete package. An easy
to follow manual that will help
further your understanding of
microprocessors.

FLIGHT

Electronics Ltd.

Micro-Pofessor is a trade rmark of Multitech Industrial
Corpormon Z80 is a trade mark of Zilog Inc.

Micro-Professor is acomplete

Sz*udent Work £" 6 OO ‘

SGB-MPF
Sound
Generation
Board

Manual play,

R Auto replay .

¥ Auto rhythm —
6 different rhythms, | |
Sound Synthesizer
and Hi-fi speaker.

EPB-MPF EPROM
Programming Board

For all+5V 1KB/2KB/4KB EPROMS |!
Read/Copy/List/Verify Capability.

SSB-MPF Speech
Synthesizer Board

A vocabulary of y g to 400 words
based on the TMS 5200 chip.

PRT-MPF
Printer Board

Memory dump utility. BASIC
program listing. Z80 disassembler.

[ Please send me Oty-l
I Micro-Professor £99.50
' (+£4.00 p&p)
Student Work Book £16.00
| SGB-MPF board £79.50
\ EPB-MPF board £99.50 |
| SSB-MPF board £99.50
PRT-MPF board £86.25 i
: I enclose cheque/P.O. for€............... :
TNamME ... :
1 ADAreSS ...ooecocvereieiviieeieeesiivsiiescstensanas i
1
] cop00000agE0N00AEANIONENEEORAEEAEAENCNAYAOAAAOOON0C 1
( (
[ sortrssanscinnecinseminnctanarilaiivescesnobinersinossrannoas 1
( Mail Order only
i \ Prices include VAT. Please g :
| allow 28 days for delivery. gy phone or post 1
\ LIGHTELECTRONICS LTD. |
lQuaysldeRd Southampton, :
| Hants SO24AD Telex.477793. |
! Teb(O703) 34003/27721. !
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You'll know already that the
Spectrum has generated an
enormous range of peripherals
and independent software. Our
own range is growing very fast
and is shown in the Sinclair
Software Catalogue - free with
every ZX Spectrum.



rum-news!

now

£1297;

At last, a 16K colour computer
with graphics for under £100!

Why have we done it?

Partly because the sheer
volume of Spectrums sold (over
300,000 so far) has brought
down unit production costs.

And partly, of course,
because we hope you'll buy a
Sinclair computer—-and not
some competitor's promise!
We’ve all heard about colour
computers breaking the £100
barrier. Here's the computer
that’s done it. A colour computer
with advanced graphics that’s
fully supported, and widely
available.

Right now, you can order a
Sinclair Spectrum at these
prices direct from Sinclair on
the order form below. And to
make it even easier to handle
high-level ccmputing at the

16K now

‘95

Previously £125.

Previously £175.

lowest possible price, we've
cut the cost of the printer, too.

At £39.95, it's almost

unbelievable!

At prices like these, there's |

really no reason to wait.

ZX Printer now
£39.95

How to order your ZX Spectrum
Access, Barclaycard or Trustcard holders
—call 01-200 0200 24 hours a day, every
day. By FREEPOST —use the coupon
below. Please allow up to 28 days for
delivery. 14-day money-back option.

(| (o [ — |
ZX Spectrum

Sinclair Research Ltd., Stanhope Road,
Camberley, Surrey, GU15 3PS.
Tel: 0276 685311.. Reg. no: 1135105.

Previously £59.95

To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR.

Please tick if you require a VAT receipt
*] enclose a cheque/postal order payable to Sinclair Research Ltd for £
*Please charge to my Access/Barclaycard/Trustcard account no.

Qty Item Code Item Price Total
£ £
Sinclair ZX Spectrum -16K RAM version 3000 99.95
Sinclair ZX Spectrum - 48K RAM version 3002 129.95
Sinclair ZX Printer 1014 39.95
Printer paper (pack of 5 rolls) 1008 11.95
Postage and packing: orders under £90 0028 295
orders over £90 0029 4.95
Total £

*Please delete/complete as applicable. N ([ (I T O o
| Signature | PLEASEPRINT
| Name:Mr/Mrs/Miss | | | f | 4 @t L L L b b
lAddress | | | | | | | 4 1 L L bt bbb
S T (N T 1 e
T T 1 T e N O T O = O =TT
FREEPOST —-no s(amp needed. Prices apply to UK only. Export prices on appllcahon_l




PSEUDOROM

EPROMs never forget but they’re a damned nuisance to
reprogram. RAMs are easy to overwrite but they lose their
contents on power-down. ETI, naturally, has combined the best
of both worlds. Design by Phil Walker.

the home constructor a device

having the capacity of the
larger ROM and EPROM chips, but
with the programmability of RAM,
which can be inserted into the
existing ROM socket of your
microcomputer. This makes it
possibie to develop large and
complex operating software in one
module which only occupies the
same physical board area as the
eventual ROM or EPROM (if used).

Another advantage is that the

access time of the module is only
50 nS or so slower than the
memories it contains (if you're using
both the 74HC32 and the
74HC138). This will be somewhat
less than the normal 450 nS spec of

T he ETI PseudoROM now offers

Here’s a fine, upstanding project . . .
52

many EPROM devices advertised,
and could enable you to run your
system at a higher clock frequency
(processor permitting), so increasing
throughput.

The Circuit

The circuit used in this project
is essentially very straightforward
and consists of four 2K by 8 bit
CMOS RAM chips, connected to an
address decoder to make an
effective 8K by 8 bit memory. By
means of a small battery and some
extra circuitry this sizeable chunk of
memory will retain its data even
when unplugged from its socket. To
make it even more useful the unit is
constructed such that it can be used
as four areas of 2K by 8 read/write
memory or alternatively four
sections of 2K, two sections of 4K or
a single section of 8K by 8 read-only
memory. All these modes are
selectable by the integral switches,
except that 8K by 8 is only available
when inserted into a 28 pin socket.

The point of this versatility is
that the unit can be programmed in
an existing RAM socket (or one can
be provided) at any time and then
transferred to an EPROM or ROM
socket without losing data (as lon
as the write protect switch is used).
This means that quite large sections
of operating systems or special
software can be modified and tested
without the delays of erasing and
reprogramming EPROMs or losing
data In system crashes.

2-4-8K

The only difference between the
4K and 8K versions of this unit lie in
the type of DIL plug used, the size
of socket into which it is plugged
and the numbering of the
input/output pins on the circuit
diagram. For memory simulation up
to 4K only 24 pins are needed,
while for 8K all 28 pins are
required. The easiest way of
inserting the unit correctly is to
identify the 0 V pin and make sure
it goes into the 0 V pin position in

WRITE WRITE

ENABLE DISABLE
—_—
2K RAM
OPERATION
-— —
2K ROM 4K/8K ROM
LSB
HIGH Low
MSB
—
HIGH Low

Fig. 1 Switch operations for the
PseudoROM.

the socket used. For 24 pin sockets
this is pin 12, for 28 pin sockets it is
pin 14. Note that for 28 pin plugs
and sockets the equivalent functions
will occur on pin numbers having a
value of 2 greater than those of 24
pin sockets, with the exception of
+5 V on pin 28 and A12 on pin 2
(this latter address line goes to the
connection marked (2*) on the
circuit diagram).

View from the top.

——-BUYLINES e

The 74HC series logic ICs which are re-

uired for this project are fairly new to
the hobbyist scene and appear so far on-
ly to be stocked by Ambit International,
200 North Service Road, Brentwood,
Essex CM14 4SG. The DIL switch
shouldn’t cause any problems but if you
do have difficulty Maplin stock a
suitable type. The mercury cells should
be obtainable from most high street
chemists and photographic shops, while
the PCBs are available using our PCB
Service order form on page 95.
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PROJECT

~—HOW IT WORKS_ Constructlon , used contacts from a piece of edge
The essential part of the circuit consists Examine the Overlay dlagl'l'am connector. .
of IC1-4. These are 6116 CMOS 2K x 8 and photographs very carefully . . . Next solder six lengths of 20
RAMs, which have the property of con- The unit consists of three PCBs swg copper (or paper Clip) wire into
z‘;;“'ﬁgovzgxr"gft iosv:grh;vph::n ""?’: 18 mounted one on top of another. the holes nearest the free end of the
(CS) of each device must be at a logic These must bﬁ as§emhbled ﬁorregtly battery connector described above.
high level and preferably within a few and put together in the right order These wires will connect to the next
per cent of the supply voltage. Also, the as there may be no second chance. board down and complete the
Caindece s shoukd b held || We suggest that you follow the  battery holder
r rail. e [4] R o 9
e e e | | Cogethor conecty, bk ead 1 sssembled sene o] ot
close to via when the unit is , ou :
ur;‘plugged, or to the positive supply rail carefully before starting. middle of the sandwich. Be very
when in position, Start with the smallest PCB: this careful to get the r|ght value
b Los i) (pth () G (U6 is the battery connector. Take three resistors in the right holes. There are
presence of a suitable external power . . b o : ]
supply. When this is found the inputs to thin brass shims about 0.1 (2.5 nineteen 47k resistors and one 1k0
'CSiIl go kl)w W{\li‘gh Sdoses itsb?utpl%tsho mfg) Wl'ge by OH6 (1h5 mm) ]?”bg resistor on the board, all of which
go_low also. This then enables , and solder each to the central bar i i
IC5c and ICé6 to operate. IC5c acts as a f h patt th PC% ch mqunt Vemca”y' lnsert. them ”.n.o
buffer for the OE control (pin 20), while Of each pattern on the su ., their holes and solder into position
IC5b buffers the WE function (normall that they overlap one edge by 0.4 as close as possible to the board.
pin 21). IC6 is used both to buffer the (10 mm) or so. Bend the DO NOT CUT ANY OF THE LEADS
I dl:tesasnl(iint:sl:se tlln:cttwohr_ngs't&&":iﬁcen' overlapping length round the edge OFF.
o select whic evice i : '
is to be activated. SW1a and SW1b with of the PCB &0 thaht. it ]Iﬁls fnear t{:e Using two 21" (60 mm) lengths
their associated resistors provide default non-track side. This will form the of 22 swg wire, connect the free
addressels lt)? IC6 when Idirect i?‘puts are positive contact for each cell. ends of each line of resistors
not available. SW1d selects either ROM Alternatively, any springy material i
or RAM type operation whilse SWic to hand may' be );ol%ergg into the together a': d pa':s 'ghehre]mawder of
selects 2K or 4K/8K ROM simulation. Y he i i the wire through t € hole shown on
D1 isolates the memory power supp- centre hole to do the job. In fact we the overlay; solder into position but
Irl from that of the host machine when
the main power is off and is a ger- o
manium device for minimum voltage 2"
drop. Likewise, D2 isolates the backup -013
battery from the main supply when not 014
in backup mode. When the external sup- AAAA -0
ply fails, the control signals to the RAM -0 16
ICs are all forced to logic HIGH and the —0 7
battery will be able to maintain the data ) AL LR GEACE R M
in the RAMs for a long time. - ﬂo 122
= —0 23
o1
—02
~03
oy
—0'5
06
HEADER O 7
PiIN Nos. —"AAN 08
240 5 1
R20 R21 R22 R23< R28< R25 OV Spas I‘G T3 tad £ B3 bl £ £ S L L L Nw"'\mfmgo
i 47k 47k 47k 47k 47k 47k § 10k A - AZEJS i £88 3 gg a8 -2 <(2 424 22 (v&_ 9 ﬁ:;j
4 4 ¢ ) = cc
12910-% o~ [ 4 - [4 4 S, = A1 T QW_: ic1 aobz_L 12075
47k > D‘I3 4
o =12
o R27 ice  3p
Ax L ' 7|0 18158 vee 2
'_5 A r ? Ao ;Dw_ ?ﬁ WE i3 anok2
13 4
SWib || ke
o 5 2 L 8l es =7
SW1d 4 4 =] 7 e
£2 - 181¢5 veelZ
o _F ST ’_sc . - ;_i . cc 2
o (20 = eno M2 (
A aa e

L 10 cs
1 N\8 =
9 | IC5b ; 20 WE 1c2 .
F——-(ﬁ GND
ZD1
| 5 Jicse =
1 D2

{ NOTE: —
h2s = IC5a ) IC1-4 ARE 6116 ~
7 C5 IS 74C32 or 74HC32 B1
1C6 IS 74HC 138 | e
o Q115 BC182L C2 o

B2 + =
D1,2 ARE OAS1 10n
A3 ZD1 IS 2V7 400mW ZENER aa-I— T T
I .

—yr

20

k5

12 0=

Fig. 2 Complete circuit diagram for the PseudoROM. All the header pin numbers refer to the 24-pin version: add two to all the
numbers for the 28-pin version except for the pin marked (2*). This is left unconnected on the 24-pin version.
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DO NOT CUT OFF. There are
seven more links to be made to the

lower board which should consist of

1”7 (25 mm) lengths of 22 swg wire.
A useful tip — squeeze the end of
the wire with pliers to help it stay in
the hole when soldering. Now
mount D2 on the PCB making sure
that the polarity is correct.

The next step is to assemble the
battery connector onto this board.
First insert some 22 swg tinned .
copper wire into the three holes in
the middle PCB which lie in the
centre of the cell positions. Solder
them into position and crop off
close to the track side and to about
1" (6 mm) on the component side.
Bend this short wire towards the
edge of the PCB and flatten it
(... GENTLY .. ). These form the
negative battery contacts. Now take
the small PCB and insert the six
wires from it into the corresponding
holes in the medium-sized PCB. Put
three of the specified mercury cells
in position and adjust the two PCBs
until the cells are held reasonably
firmly in their correct positions.
Solder the link wires into position
and crop them close to the PCB;
then remove the cells.

Solder 12 4"’ (12 mm) lengths of
22 swg wire (14 lengths for a 28-pin
plug) into the row of holes on the
edge of the PCB (starting at the R29
end) such that the wire projects on
the component side. Now carefully
insert the two memory devices into
the PCB and solder them into
position. MAKE ABSOLUTELY SURE
THEY ARE THE RIGHT WAY
ROUND and TAKE FULL
PRECAUTIONS AGAINST STATIC
DAMAGE. Crop the IC leads close
to the foil side.

The largest PCB can now be
assembled. First insert all the

PARTS LIST.
Resistors (all }W, 5%)
R1-27 47k
R28 10k
R29 1k0
R30,31 1k5
Capacitors
C1 4u7 16 V tantalum
C2 10nF disc ceramic
Semiconductors
1C1-4 6116
IC5 74C32 or 74HC32
ICé 74HC138
Q1 BC182L
D1,2 0A91
D1 2V7 400 mW zener
Miscellaneous
SwWi1 quad SPDT DIL switch
B1-3 PX675 mercury cell

PCBs (see Buylines); 24 pin (or 28 pin)
DIL header plug; wire, thin brass shim
or other contact material.

OO thact

Fig. 3 Component overlay for the PseudoROM. Remember to separate the three

boards before soldering!

resistors, diodes, capacitors and
transistor. Note that six of the
resistors (all 47k) are mounted
vertically as before with their free
ends connected together and to a
hole in the PCB. This time,
however, the leads can be cropped
close to the PCB. Next fit the DIL
switch SW1, the two 74 series
CMOS devices, and the remaining
two memories. REMEMBER THAT
ALL THE 1Cs ARE SENSITIVE TO
STATIC. Make sure that they are the
correct way round before soldering
them in. Finally on this PCB, use
four lengths of THIN insulated wire
to make the long links shown on
the overlay (W-W, X-X, Y-Y, Z-Z).

Having reached this stage it
would be advisable to recheck all
the solder joints on all the boards
with a magnifying glass for
accidental blobs, splashes or other
fauits.

From now on it will be virtually
impossible to rectify any
constructional errors. So check
again!

Take the smaller PCB assembly
and crop the wires projecting on
the foil side so that the three links
nearest the battery holder are
virtually full length but the longest is
at the edge and the shortest is
farthest from it. Next crop the two
lines of resistor leads and links so
that the longest are about 3"’ (18 -

mm) and the shortest are about 3"
(12 mm), graded evenly across the
board width. This is done to make
the next operation easier.

Now the tricky bit. With great
care feed the wires from the smaller
PCB assembly into the
corresponding holes in the larger
PCB. Make sure that the wires are
straight when you do this and don’t
allow the long links to cross each
other on top of the memories. It
should be possible to get the two
PCBs down to about 3" (6 mm)
apart. If you can’t do this it may be
that the transistor or capacitor is in
the way. Rectify this before carrying
on. The transistor must be very
close to the board. If this is not the
problem one of the links may be
bent. This is a fault, as when
properly assembled all the links
between boards are straight.

When this stage has been
reached successfully, solder all the
inter-board links and crop off the
excess wire.

The end is now in sight.
Examine the connector end of the
assembly you have made and offer
up the 24 or 28 pin plug you wish
to use. It may be necessary to file a
little material off one of the PCBs so
that the plug will lie square against
the two PCBs when the pins are
soldered in position. Do this now if
necessary.

ET1 JUNE 1983



PROJECT : PseudoROM

Fig. 4 An exploded view to help you through the traumas of construction.

Compare with the photo below.

If there is a large blob of solder
on any of the three pads where the
links have been soldered already,
remove some of it with a solder
sucker or piece of fluxed braid. This
is to allow the plug pins to seat
down ontc the PCB foil. Align the
tags of the plug labelled with pins
13 to 24 (or 15 to 28 for the larger
plug) against the pads along the
edge of the largest PCB in the
assembly. Solder them carefully to
the pads such that pin 24 connects
to the innermost of the three joined
pads (or pin 28 joins to the
outermost in a 28 pin plug). This
should cause the remaining pins to
be forced against the link wires
coming from the middle PCB. With

any luck they will be in the right
place to be soldered but check first.
Pin 12 (or 14 on 28-way plug)
should lie next to R29 (1k0). If all is
correct then solder them into
position and crop off any excess
wire,

The assembly should now be
complete and after inserting the
mercury cells is ready for use. These
cells should be inserted with the flat
or outer part of the case nearest to
the small PCB. This is the POSITIVE
terminal. The rounded stud is
negative and goes to the middle
PCB. Make sure the batteries are
pushed well in so that they locate
against the pairs of supporting struts
and do not touch each other.

The assembled project is neat and compact — at least it should be if yod’ve done

things correctly.

ETI JUNE 1983

Otherwise one battery will be
shorted out.

Using the PseudoROM

It is recommended that the unit
is only inserted or removed from its
socket when the equipment using it
is switched off. To make use of the
unit the data must first be written
into it in 2K blocks. For this a 24
pin socket must be provided with a
R/W signal on pin 21 and other
signals as for a standard 2K EPROM.
SW1d should be set to connect the
pin 21 input through to IC5b and
SWia and SW1b set to select the
2K segment to be used. Data can
now be entered into the unit.
Change the SW1a and SW1b
settings to load up the other
segments as required, remembering
that SW1a is the MSB and SW1b
the LSB of the address.

When placed in a suitable 24 or
28 pin ROM socket, SW1d should
be set so that pin 21 (23) is no
longer connected to IC5b: this
prevents accidental overwriting of
the data. SW1c can now be used to
select either 2K ROM simulation
(connecting to IC6 pin 6) or 4K in a
24 pin socket and 8K in a 28 pin
socket (connecting to IC6 pin 1).
Whichever mode is selected, the
segment select addresses selected
by SW1a and SW1b will be
overridden by the relevant external
address lines. This saves much extra
switching but anomalies may occur
if the 2K ROM mode is selected in a
28 pin socket.

Note that this module is only
suitable for use in EPROM sockets
with single rail power supplies and
the CE or CS signal on pin 18 (20
for a 28 pin socket) and the OE
signal on pin 20 (22 for a 28 pin
socket). Pin 21 (23 for a 28 pin
socket) must be logic high level:
A11 address or WE as appropriate
for the mode used. Unfortunately
this rules out some devices such as
the three-rail TMS2716, the
TMS2532, and under some
circumstances the TMS2516. If in
doubt, consult the data sheets for
your particular device and circuit.
Warning: DO NOT TRY TO
PROGRAM THIS UNIT IN AN
EPROM PROGRAMMER — the high
voltage will damage it permanently.
And take care when handling the
device out of its socket — once
assembled it’s unlikely that any of
the CMOS chips will be blown by
static, but if it should happen, your
guess is as good as ours how to
replace them.
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Modular
Amplifiers

the third generation

Due to continous improvements in components and design ILP
now launch the largest and most advanced generation of
modules ever.

WE'RE INSTRUMENTAL
IN MAKING A LOT
OF POWER

in keeping with | LP’s tradition of entirely self-contained modules
featuring, integral heatsinks, no external components and only 5
connections required, the range has been optimized for efficiency,
flexibility, reliability, easy tisage, outstanding performance, value
for money.

With over 10 years experience in audio amplifier technology ILP
are recognised as world leaders.

S b
BIPOLAR MODULES MOSFET MODULES
Module | Output Losd DISTORTION Supply Size WT | Price | Module | Output Load : DISTORTION Supply |- Size | WT | Price
Number Power |Impedance | T.H.D. 1 M.D. Vottage mm gms inc Number | Power | Impedance| T.H.D. 1.M.D. Voltage mm gms ne.
Watts 1o Typ at 60Hz/ Tye VAT Watts {1 | Typar 60H2/ Tvp | VAT
rms 1KH2  7KHz 4:1 rms + 1KHz 7KHz 4.1 | b
HY30 15 4-8 0.015% <0.006% t18 76 x 68 x 40 240 tB.A4U MOS 128 60 - < <0000 { x |
Y6 30 4-8 0.015% <0.006% +25 76 x 68 x 40 240 | £9.55 M5 248 0 <0 < |
HYGOBL| 30 + 30 a8 0.015% <0.006% t 25 120 x 78 x 4 420 1€18.69 MOS 364] 180 l< < w6 | |
F 24 | [0 4 0.01% <0.006% + 26 120 x 78 x 40 410 | £20.75 R T — — -
' 28 60 8 001%  <0,006% +3% 120x 78 x 20 | 410 |£20.75 Protection: Able to cope with complex loads without the need tor very speciy
HY244 120 4 001% <0.006% £35 [120x78x50 | 520 |€25.47 protection clrcuitry {fuses witl suffice}
HY248 120 8 0.01% «<0.006% | £50 |120x 78x50 | 520 | £25.47 Slew rate 20v/ps. Rise rime. 3ps. $/N ratio 100db
HY 364 180 a 001%  <0.006% +45 |[120x 78 x 100 | 1030 | £38.41 Frequency response 1—3dB}. 15Hz — 100K Hz. Input sensitivity: 500mV rm:
Hvies | 180 g 001% <0.006% | £60 |120x 78 1001030 |£38.41 Input impedance: 100K fL. Darnping factor: 100Hz > 400,
Protection’ Futl load fine, Slew Rate: 15v/ps. Risetime: Sus. S/N ratio: 100db. 'NEW to ILP’ In Car Entertainments
Frequency response {—3dB} 15Hz — BOKHz. Input sensitivity: 500mV rms.
Input Impedance: 100K f} _ Damping factor: 100Hz >400, Cc15
Mono Power Booster Amplifier to increase the output ot your existing car rudio
PRE.AMP SYSTEMS or cassette player 10 a nominal 16 walls rms,
Very easy touse
Module Module Functions Current | Price inc. g
| Number Requived | VAT Robust construction, £9.14 (inc. VAT)
[THY6  [Manc pre amp | Mic/Mag. Cartr.oge/Tuner/Tape. T0mA £7.60 Mounts any where in car.
RS ;‘llh; Ve éB’S‘ 'T"z"' = o kR Automanic swilch on.
1er re 3mi c % tridge/Tuner, 4.
0 pre smp A\Iu ’a\?o ;’ass/.?:ehli 'Bala::’ Output power maximum 22w peak into 411
| Y73 tar pre amp | Two Gustar (Bass Lead) and Mic « 20mA £15.36 Frequency response {—3dB) 15Hz to 30KHz. T.H.D. 0.1% a1 10w YKHz
separate Volume Bass Treble + Mix S/N ratio {DIN AUDIO) 80dB, Load impedance 341
* 78 IS‘E'!J pre amp | As HYE6 less tone controfs 20mA £14.20 Input Sensitivity and impedance (selectable) 700mV rms into 15K 1 3V rms into 8L
- —-1— — Size 95 x 48 x 50mm. Weight 256 gms.
Most pre-amp modules can be driven by the PSU driving the main power amp —— —
A separate PSU 30 is availabie purely tor pre amp modules if required for C1515
£5.47 linc, VAT). Pre-smp and mixing modules in 18 different varistions. Stereo version of C156 £17.19 (inc. VAT)
Piease send for detalls.
h g
Mountlng Boards Size 95 x 40 x 80, Weight 410 gms.
For ease of construction we recommend the B6 1or modules HY6—HY13 £4.05
{inc. VAT} and the B66 for modules HYB6—HY 78 £1.29 (inc. VAT)
POWER SUPPLY UNITS (Incorporating our own toroids! transformers)
Model For Use With Price inc. Model For Use With [Promme ] [ Mose T For Use With Price inc. |
Number VAT Number | VAT Number VAT
PSU 21X |10 2HY30 £11.93 PSU 52X | 2% HY 124 7o 1 | _‘I il
PSU 41X {1 or 2 HYB0, ¥ x HYB060. 1 x HY124 | £13.83 PSU 53X | 2 x MOS128 £17.86 I T
PSU 42X {1 x HY128 £15.90 PSU 54X | 1 x HY248 L17.86 *
PSL 43X |1 x MOS128 £16.70 PSU 65X | 1 x MOS248 £19.52 * 4 A 368
PSUSIX | 2xHY128,1 x HY244 £172.07 PSU 71X | 2x HY244 £24.75 |
1 — | 4 1 |
Please note: X in part no, indicates primary voltage, Please insert “O" in place of
X for 110V, 1 in piace of X for 220V, and “7" In piace of X for 240V.
S d
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WITH A LOT OF

HELP rrom

ELECTRONICS LTD

DisC

CAN HANDLE ...

RAD TAPE

v

PROFESSIONAL HI-Ff IHA EVERY ENTHUSIAST

won

Unicase

Over the years ILP 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 bolit to build a complete unit without the
need for any special tools.

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

Hi Fi Separates

UC1 PRE AMP UNIT: Incorporates the HY78 to provide a
"no frills”, low distortion, (< 0.01%), stereo control unit,
providing inputs for magnetic cartridge, tuner, and tape/
monitor facilities. This unit provides the heart of the hi fi
system and can be used in conjunction with any of the UP
Unicase series of power amps. For ultimate hum rejection the
UC1 draws its power from the power amp unit.

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

Power Slaves

Our power slaves, which have numerous uses i.e.
instrument, discotheque, sound reinforcement, feature in
addition to the hi fi series, front panel input jack, level
control, and a carrying handle. Providing the smallest,
lowest cost, slave on the market in this format.

UNICASES = = . _rr—
Price inc.
HIF] Separates VAT B
ucit Preamp _ T £20.95
UP1X 30 + 30W/4- 841 Bipolar tere 44f £54.95
UP2Xx 80W/40L Bipolar Mc HiF £54.95
UP3X 60w/8M Bipol Maono HiF £54.95
UP4X 120w/48l Bipolk Mono HiF £74.95
UP5X 120w/841 Bpolar  Mono  HiF £74.95
UP6X 60wW/4-80 MOS Mono HiF £64.95
UP7X 120W/4--8£1 MOS Morno HIF £84.95
PowerSlaves = -— =
Ustx 60w/4 N Bipolar Power Slave £59.95
US2x 120W/4 £ Bipolar Power Slave £79.95
US3x 60W/4- 441 MOS Power  Slave £69.96
US4 Xx 120W/4 801 M Fower Slave £89.95_

Please note X in part number der
X tor 110V

1es manr
place of X far 220V

voliage. Please insert 'O in place of
rope}, and ‘2" in place ot X for 240V

U.K.} Al units except UCT incorporate our own torodal transtormers, l
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TO ORDER USING OUR FREEPOST FACILITY

Fill in the coupon as shown, or write details on a separate sheet of paper,
quoting the name and date of this journal. By sending your order to our
address as shown at the bottom of the page opposite, with FREEPOST
clearly shown on the envelope, you need not stamp it. We pay postage for

you. Cheques and money orders must be crossed and made payable to |.L.P.
Electronics Ltd. if sending cash, it must be by registered post. To pay C.0.D.

please add £1 to TOTAL value of order.

PAYMENT MAY BE MADE BY ACCESS OR BARCLAYCARD IF

REQUIRED
CEEE HE O N D N D D D A S D S A
Graham Bell House, Roper Close,
Canterbury CT2 7EP, Kent, England.
Technical: (0227) 64723.
ELECTRONICS LTD Telex: 965780

Post to: ILP Eiectronics Ltd., Freepost 4,
. l F Telephone: (0227) 54778.

Please send me the following

Total purchase price

| enclose ChequeD Postal OrdersL__] Int. Money OrderD

Please debit my Access/Barclaycard No.

Name

Address

Signature

(3]
~
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AUTO-ELECTRONIC PRODUCTS

KITS OR READY BUILT

ELECTRONIC IGNITION

!OTR_\ ENERGY OISCHARGE

I"L Viming || EV@ctrOnize
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ELECTRONIC \GNATION

YOUR CAR
AS GOOD AS IT COULD BE ?

* s it EASY TO START in the cold and the damp? Total Energy
Discharge will give the most powerful spark and maintain full
output even with a near flat battery.

Y Is it ECONOMICAL or does it “'go off” between services as
the ignition performance deteriorates? Total Energy Discharge
gives much more output and maintains it from service to
service.

Y Has it PEAK PERFORMANCE or is it flat at high and low revs.
where the ignition output is marginal? Total Energy Discharge
gives a more powerful spark from idle to the engines max.
(even with 8 cylinders).

* Do the PLUGS and POINTS always need changing to bring
the engine back to its best. Total Energy Discharge eliminates
contact arcing and erosion by removing the heavy electrical
load. The timing stays '‘spot on’’ and the contact condition
doesn’t affect the performance either. Larger plug gaps can be
used, even wet or badly fouled plugs can be fired with this
system.

PROTECT

YOUR CAR

WITH AN
ELECTRONIZE
ELECTRONIC ALARM

* 2000 COMBINATIONS provided by an electronic key - a
minature jack plug containing components which must match
each individual alarm system. (Not limited to a few hundred
keys or a four bit code).

Y 60 SECOND ALARM PERIOD flashes headlights and sounds
horn, then resets ready to operate again if needed.

Yc 10 SECOND ENTRY DELAY allows owner to dis-arm the
system, by inserting the key plug into a dashboard mounted
socket, before the alarm sounds. (No holes in external
bodywork, fiddly code systems or hidden switches). Re-
closing the door will not cancel the alarm, before or after it
sounds, the key plug must be used.

Y INSTANT ALARM OPERATION triggered by accessories or
bonnet/boot opening.

* 30 SECOND DELAY when system is armed allows owner to
lock doors etc.

& Access and Visa
Welcome . Write or

P\ Wl Phone Quoting Number
9

* Is the PERFORMANCE SMOOTH.The more powerful spark

of Total Energy Discharge eliminates the ‘near misfires'whilst
an electronic filter smooths out the effects of contact bounce
etc.

Most NEW CARS already have ELECTRONIC IGNITION.
Update YOUR CAR with the most powerful system on the
market - 32 times more spark power than inductive systems
3% times the spark energy of ordinary capacitive systems, 3
times the spark duration.

Total Energy Discharge also features:

EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER
SWITCH, LED STATIC TIMING LIGHT, LOW RADIO
INTERFERENCE, CORRECT SPARK POLARITY and
DESIGNED IN RELIABILITY.

* IN KIT FORM it provides a top performance system at less than

half the price of competing ready built units. The kit includes:
pre-drilled fibreglass PCB, pre-wound and varnished ferrite
transformer, high quality 2uF discharge capacitor, case, -easy
to follow instructions, solder and everything needed to build
and fit to your car. All you need is a soldering iron and a few
basic tools.

FITS ALL NEGATIVE EARTH VEHICLES

6 or 12 volt, with or without ballast.

OPERATES ALL VOLTAGE IMPULSE TACHOMETERS:
{Older current impulse types need an adaptor).

STANDARD CAR KIT £15-90‘ PLUS
Assembled and Tested £26:70 | r. &P,
Lm {U.K.)

TWIN OUTPUT KIT £24-55 Prices

For Motor Cycles and Cars with twin ignition systems include

Assembled and Tested £36-45| VAT

Don’t Wait Until
its too Late ~
Fit one NOW!

Y DISABLES IGNITION SYSTEM when alarm is armed.

* IN KIT FORM it provides a high level of protection at a really
low cost. The kit includes everything needed, the case,
fibreglass PCB, CMOS IC’s, random selection resistors to set
the combination, in fact everything down to the last nut and
washer plus easy to follow instructions.

FITS ALL 12 VOLT NEGATIVE EARTH VEHICLES.
SUPPLIED COMPLETE WITH ALL NECESSARY LEADS
AND CONNECTORS PLUS TWO KEY PLUGS

£24:95 | e
LUKy

CAR ALARM KIT

Prices

ASSEMBLED AND TESTED £ 3795 ‘| include

VAT

ELECTRONIZE DESIGN

Dept. D - Magnus Rd - Wilnecote
Tamworth B77 5BY
tel: 0827 281000
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FEATURE

CONFIGURATIONS

lan Sinclair has seen the light! Now he wants to illuminate the
rest of us. In case you hadn’t already guessed, this month’s

topic is opto-electronics.

pto-electronics is a word that hadn’t been thought

of a few years ago, but which is now used to

describe a set of devices that are important enough
to merit a part of this series all to themselves. An opto-
electronic device is one which makes use of light as part of
its electronic function, so this label includes all varieties of
devices that convert light signals into electrical signals or
the other way round.

The simplest opto-electronic devices of the electricity-
to-light type are the familiar LEDs. Familiar they may be,
but even experienced engineers are not always aware of
their eccentricities. Like any other diode the LED has an
anode and a cathode, and passes current in the forward
bias direction; this is when the light is emitted. What is not
nearly so well known is that the peak reverse voltage of
these diodes is very low; if you get an LED the wrong way
round in a circuit, it’s usually curtains for the LED when
the voltage is switched on. A typical value of peak reverse
voltage is 3 V, so practically any circuit that will operate
the LED when it is connected the right way round (Fig. 1)
will blow it up if it happens to be the wrong way round.

+6-16V AC VOLTAGE
O

R1
220R-1k0 1k

= LEDY

Fig. 1 (Right) The basic LED operating circuit. A current-
limiting resistor must always be used unless the output
resistance of the driving circuit is high.

Fig. 2 (Left) LED operation. (a) For use with AC, a silicon
diode must be connected across the LED terminals as shown.
(b) The two-colour LED uses two LED junctions connected in
opposite directions. (c) The tri-colour LED uses separate
LEDs with a common cathode connection.

In addition, the forward voltage across the LED is very
much higher than the 0V6 that we merrily assume for a
silicon diode. For gallium arsenide, the material used for
many types of LEDs, the forward voltage is more like 2V1
to 2V4, so that LEDs are of little use in very low-voltage cir-
cuits — they won't, for example, work from a 1V5 cell.

Current Affairs

One of the major snags about LEDs is that they con-
sume a surprising amount of current. Manufacturers quote
‘adequate’ light output for red LEDs with 5 to 25 mA, and
for the green/yellow varieties with 10 to 40 mA. This
wouldn’t be missed in a circuit operating at 5V, 2.5 amps,
but it can be quite a drain on battery equipment, often
considerably more than all the CMOS ICs in a circuit in-
tended for battery operation.
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LEDs can be used with AC supplies providing there is a
diode connected in reverse across each LED (to prevent
excessive reverse voltage) as well as the usual current
limiting resistor (Fig. 2a). Bi-colour LEDs consist of a
package of two LEDs in one casing, connected in inverse
parallel so that current in one direction will give a light of
one colour, while the other colour is achieved by revers-
ing the current (Fig. 2b). In this circuit, one LED protects
the other against reverse voltage. Tri-colour indicators
(Fig. 2¢) use two diodes with a common cathode connec-
tion and separate anode leads, so that three colours can
be indicated, one in each lead, plus yellow when both
LED sections are activated. Personally, for indicating when’
mains voltage is on, | much prefer the old-fashioned neon.

On Display

When it comes to digit displays, LED types have quite
a lot of competition. The traditional seven-segment display
(Fig. 3) comes as a common anode or a common-cathode
type (Fig. 4), and each type needs a separate limiting
resistor in each driver lead. The normal method of use is to
connect the display to a decoder chip such as the 7448 or
7447, which in turn takes the digital information in as BCD
signals — four bits per digit. The snag again is the current
consumption, 10-20 mA per segment, which means that
displaying a figure ‘8’ uses 7 x 20 mA — 140 mA just to

- No.  SEGMENTS LIT

o abcdeosf -

f b 1 -bec- - - -
2 ab-de-g

9 3 abed- - g
- 4 -bec-eafg

5 a-cd-fg

e 3 6 a-cdefg
7 abe- - - -

. 8 abecdefgq

Fig. 3 Layout of the seven-segment disrlay, with segment
guide. An eighth segment, the decimal point, is often added.

ANODES
A
r )
a b c d ] 1 ANODE
T 1T 17T 7T 17" 1T 11 R SN 1
| | | |
| | | |
| I | |
| 4 | | |
I S L4+ 41 1 —1_J
CATHODE a b c d e f 9

Y
CATHODES

Fig. 4 Internal connections for common anode and common
cathode displays. Whichever type is used, there must be a
separate limiting resistor for each segment.




display one digit! While mains-powered equipment isn’t
too upset by this size of current, the LED seven-segment
display did not last very long in battery-powered devices,
even when multiplexing was used. Multiplexing means
that only one digit at a time is activated, the digits being
switched on in sequence fast enough to present the ap-
pearance of all the digits being illuminated at once.

Oddly enough, the forward voltage for the segments
of an LED seven-segment display tends to be lower than for
diodes, around 1V3 to 1V7. At temperatures above about
25°C, the maximum current has to be reduced by 0.3 mA
per degree to avoid over-dissipation of the junction in
each segment.

One competitive display that seems to be much less
well-known is the filament seven-segment display. This
can use as little as 5 mA per segment, and looks surprising-
ly bright — it can be driven by a decoder directly with no
limiting resistors, and for many purposes is superior to LED
displays. The usual reason for preferring solid-state
displays is long life, but the quoted life of more than
100,000 hours for the filament type of display is pretty
competitive, and some LED displays are notorious for
short life — one frequent candidate for replacement in my
the old KIM

experience is the display used in
microprocessor units.
N
DISPLAY FREQ. OUT [I 1__e| Vbp
2[z] 8] ¢ )
PUE! ulg
NPUTS g 2
2[4 BE
40558E
7-SEG T
2 [¢] n]d TG reurs
DISPLAY FREQ. IN E BE
Vee [7] [10] b
V[ o] )
(a) “VIvpp)
COMMON
DRIVE
i o——— st
VSR
N/
—(C
A —C ——1
"8CD Bo—— —C O
VOLTAGES ) D
IN C O ——— ) a—
)
0 O D oy
SEGMENTS
v b
ST sviveg)
(b)
+5vV
] % M
-5V

SEGMENT ON SEGMENT OFF SEGMENT ON

Fig. 5 Driving LCD displays. The common lead of the LCD
display must not be earthed; it has to be returned to the
driver IC. The waveform (b) applied is AC with no trace of
DC.

60

+300Vv
& GLASS

:'| |— ENVELOPE

(EVACUATED)

R1
100k

SIGNAL
ouT
CATHODE \\

BASE

Fig. 6 The vacuum photocell, and a typical circuit
arrangement.

Oldies But Goodies

The two older types of displays which are also worth
considering are the electron-beam type and the gas-
discharge type. The electron beam display uses a
miniature catﬁode wire to emit electrons, which will then
be attracted to any positive anode. The anodes are coated
with phosphors (similar to the phosphors used in cathode
ray tubes), and any anode which is positive to the cathode
by a sufficient voltage will glow. A 24-40 V supply is need-
ed, which usually means the use®f an inverter when low-
voltage batteries are used, as in calculators. The display is
easy to read, and uses less current than the LED type — |
still prefer a calculator using this type of display to one us-
ing the more-common LCD display.

The gas-discharge display is an older type which uses
the principle of the neon light — ionisation of a low-pressure
gas in an electric tield. Like all gas-discharge, this needs a
high operating voltage, around 150-250 V, but the
operating current is very low: only 0.7 mA per segment in
a typical application. The display is very bright, and is
worth considering for mains-operated equipment whose
display has to be viewed under difficult illumination condi-
tions, such as alternate brightness and darkness. A driver
IC is available howadays — in times past (dare we say the
Dark Ages?), the major handicap of using this type of
display was the lack of suitable driver transistors.

Liquid Light

Last among the displays, of course, there is the LCD. A
good LCD can give a dense black indication against a light
grey background, is clearly visible in bright light, and
reasonably visible even in low illumination conditions.
There’s a lot of variation between displays, however, even
from the same manufacturer, and some are poor, with low
contrast and very slow response to changing digits. Prices
also vary consi(ﬁ?rably — one catalogue | have lists the
price of a calculator-size display as being twice as much as
| would have to pay for a complete calculator using a
similar display!

Operating conditions for these displays are very dif-
ferent from those of other types of displays, because they
have to be operated from high-frequency AC supplies. For
this reason, displays either come with all the necessary cir-
cuitry for generating their driver pulses built in, or they can
be used with a standard chip intended for this purpose. It’s
particularly important not to apply DC to the segments of
an LCD display, because this can kill the display very
rapidly.

On The Receiving End

Moving to the other end of the opto-electronics
business, we find the photocells. Vacuum photocells and
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photomultipliers are rather specialised, and we’ll only
touch briefly on these types. They rely on photocathodes,
surfaces which emit electrons into a vacuum when they
are struck by light. The anode which collects the electrons
(Fig. 6) must be at a fairly high voltage (100-500 V), and the
currents are small: microamps rather than milliamps.
Photomultipliers obtain greater sensitivity and increased
output by using secondary multiplication, meaning that
the electrons from the cathode (Fig. 7) are accelerated to
surfaces, called dynodes, which will release electrons
each time an electron strikes the surface. If each of these
multipliers releases two to five electrons for each striking
electron, spectacular gain can be achieved which, unlike
amplification of signals by conventional methods, is prac-
tically noise-free.

mLAs WINDOW'
\~

s

PHOTOCATHODE (/7777)

15t DYNODE (+100V) —>| | Y|
NN [ 2nd DYNODE (+200v)
3rd DYNODE (+300v) —| L /NN |
PR - 4th DYNODE (+400v)
5th DYNODE (+500V) —»|| /iy |

——————— <& ANODE (+800V}
6th DYNODE »| I\ ____/

(REFLECTOR}{+600V)

TTTTTTT

PINS FOR CONNECTION

Fig. 7 Cross-section of a photomultiplier, used for detection
of very low light levels.

The more familiar solid-state light-to-electrical-signal
devices that we use are the solid-state photodetectors, of
which the most commonly used is the cadmium sulphide
cell. The ORP12 is the standard device of this type, often
called an LDR (light dependent resistor). The cell consists
of a strip of cadmium sulphide whose resistance decreases
as light falls on it. The resistance in the dark is high, up to
10M, and the resistance can fall as low as 100R in bright
sunlight. A less well-known aspect of these cells is that
they can withstand a fairly high ‘voltage, around 100 V;
subject to their dissipation limit of 200 mW, meaning that
you might need a limiting resistor connected in series. The
cadmium sulphide cell is a slow-acting device, needing
about 350 mS for the resistance to fall on exposure to light,
and around 75 mS for the resistance to rise again when the
light is shut off. The response to different colours is
generally similar to that of the human eye, but the cad-
mium sulphide is much more sensitive to red and infra-
red, which is why its use in cameras is now less common
than it was some 10 years ago.

Fun With Photodicdes

Other light detectors need some degree of amplifica-
tion. Photodiodes are diodes of fairly conventional con-
struction, with a transparent window over the junction,
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UP TO 110V DC

RESISTIVE TRACK

R1
47k

-
> ORP12

Fig. 8 The photoresistive cell or light-dependent resistor
(LDR).

which are used reverse-biased. For such a diode, the
reverse leakage current increases as the intensity of light
on the junction is increased. This current is small, ranging
from around 1 nA in darkness to almost 1 mA in very
bright light, so that amplification is usually necessary, as in
the circuit of Fig. 9. The response time is about 250 n§S, so
that the op-amps shown in Fig. 9 would have to be replac-
ed by a transistor circuit, using high-speed switching tran-
sistors, if you wanted to use the photodiode for high-speed
signals. Combined photodiode/op-amp packages can be
bought for medium-speed applications.

The old-style phototransistor, which was a transistor
formed with a window above the base-collector junction,
is a thing of the past: what is now called a phototransistor
is a combination of silicon photodiode and transistor in
one package. This combines a sensitivity that is much
greater than that of a photodiode alone with a good fast
response time, giving typically a 2 MHz bandwidth. This is
particularly useful for receiver use in light-beam transmis-
sion systems.

Last in our catalogue for the month come the opto-
isolators, which consist of a combination of LED and
phototransistor in a single package. These components are
embedded in clear plastic, whicE allows light transmission
but which is a good electrical insulator. It's easy to achieve
isolation to at least 4 kV, with reasonable signal transmis-
sion. For an ordinary isolator, the output signal will be
about 20 per cent of the amplitude of the input, but when
a Darlington phototransistor is used, the output can be
three times or more the amplitude of the input. It's just the
device | was looking for 25 years ago when | wanted to
modulate the grid of a cathode-ray tube which was work-
ing at -4 kV!

+15v

R1
™Mo

FET OP-AMP .
PHOTODIODE e out

o}

[}
-5V

Fig. 9 Using a photodiode in conjunction with a FET op-amp.
The FET type is needed because of the very high impedance
of the photodiode circuit. ETI
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HIFI STEREO AMPLIFIER KITS
usual price penalty.

style, easier construction and a full two year warranty,

CK 1010

moving coil input can be fitted to extend its versatility. (ivi”2K)

CK 1040

included and protection is provided from short circuit outputs.

CK 1100

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

PRICES ck 1010

The new range consists of The CK 1010 Stereo Pre Ampiifier, The CK 1040 WPC Power Am

RRP £92.00; CK 1040
Access accepted, otherwise send C.W.O. Allyprices include P&P to anywhere in the U.K. Export: Write tor pro-forma

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

[ crimsonHekirik Stoke

LONDON OISTRIBUTOR: BRADLEY MARSHALL LTD, 325 EDGWARE ROAD, LONDON W21 BN

This kit'contains all the necessary parts to build a complete pre-amp. The main PCB is ready assembled and tested therefore
mechanical assembly of the connections and controls to the pre punched chassis.
The CK 1010 takes its DC supply from the CK 1040, 1100 or, if usin

RRP £121.00; CK 1100 -~ RRP £151.00; MC2K

RRP £25.00; PSK

The Reference Point for Kit Amplifiers
fromnowon...

From one of Britain's leading esoteric amplifier manufacturers comes an exciting new package of stereo amplifier kits, designed to offer all the advantages of true high fidelity but without the
These new kits offer the choice of moving magnet or moving coil inputs, 40 to 100 watts per channel, in fact, everything that made the previous models so popular is included but with added

plifier, The CK 1100 WPC Power Ampiifier.

construction is simply a matter of point to point wiring and

g a different power amplifier a PSK power supply kit. Inputs for disc, tuner and tape are provided and an optional add-on
This is a nominal 40 watt per channel power amplifier kit which, features our dual power supply and the DC output for the CK 1010. All components such as heatsinks, wire and connectors are

Similar to the CK 1040 this model provides a nominal 100 watts per channel with extra heatsinking and thermal cutouts are provided as standard.
When correctly assembled these kits are guaranteed for two years.
"1t would seem then that Crimson have maintained their position at the top of the commercial kit-build field. There is no oriental amplifier | know of that can better the sound of this combination

overall at any price and only a few — such as the KA-1000 (€500 + ) — are of comparable standard. . . . | can say no more than that for £250 it (CK 1010/MC2K/1100) is a bargain and one that

RRP £20.00

PHOENIX WORK
500 KINGS STREET
STOKE-ON-TRENT
TEL: 0782 330520

Superior Quality Precision Made

NEW POWER RHEOSTATS |

New ceramic construction, heavy duty brush
assembly, continuously rated

25 WATT 5/10/25/50/100/150/250/300/500/ 1K{}
1.5k( £3,10. + 30p p&p (£3.91 inc. VAT).

S0 WATT 25012 £5.50 - 50p p&p (£6.90 inc. VAT)

100 WATT 1/5/10/25/50/100/250/500/ 1ik§2/1.5k{1/2 5ki1/3 5k}

£7.25 - 75p p8ip (£9.20 inc VAT)

Black Silver Skirted Knob calibrated in Nos. 1-9, 112in dia. brass bush
Ideal for above Rheostats 30p ea. - VAT

SOLID STATEE.H.T. UNIT

Input 230V AC Fully isolated. Approx 15KV. Built-in 10 sec. Timer
Easily moaified for 20 sec. 30 sec. to continuous operation. Size
155x85x50mm. Price £5 - 75p p&up. (Total inc. VAT £6.61}

240V A.C. SOLENOID VALVE

Designed for Air/Gas at 0-7. Water 0.5 psi. Infet/outlet 38" Forged brass
body. Manuf. Dewraswitch Asco

Price: £5.50 + £1 p&p (£7.48 inc. VATL. N M.S

METERS (New) — 30mm DIAMETER

AC Amp. Type 62T72: 0, 1A, 0-5A, 0-10A.

AC Volt. 0-300V.

DC Amp. Type 65C5 0 5A, 0-10A. 0-50A, 0-100A DC Vokt 30V All types
£3.60 ea + p&p 75p (£5.00 inc. VAT) except 0 50A DC, 0-100A DC. Price
£6.00 - 750 p&p (£7.76inc. VAT) W,

ULTRA VIOLET BLACK LIGHT

FLUORESCENT TUBES

4t1 40 watt £6.70 inc. VAT £10.00 (caliers only)

2t 20 watts £6.20. Post £1.25 (£8.57 inc. VAT &

p&p!

(For use in standard bi pin fittings)

12in 8 watt £3.00. - 45p {£3.97 inc. VAT p&p)

9in 6 watt £2.50. - 45p (£3.39 inc VAT p&ip}

6in 4 watt £2.50. - 45p (£3.39 inc. VAT p&p} a
Complete ballast unit for either 6V, 9V or 12V tube 230V AC op. £5.50
Post 55p (£6.96 inc. VAT p&p). Also available for 12V DC £5 50 Post 55p
{£6.96 1nc VAT p&p)

BLACK LIGHT BULBS

Self-ballasted Mercury U.V 175W Bulbs. Available for either B.C. or E.S
fitting Price £11.79 inc). p&p and VAT

400W UV LAMP AND BALLAST complete £38.00 post £3.50 (£47.73 inc.
VAT & p&pl. 400W UV LAMP oniy £14.00 post £2.00 (£18 40 inc. VAT &
p&p)

Quiet smooth-running COOLING or EXTRACTOR
FAN. Size: 43axa¥ax1V2. Supplied for 240V AC.
operation. Price £4.75 + £1 p&p (total incl. VAT
£8.62).

A2
VORTEX BLOWER & SUCTION UNIT »

Powerful muiti-stage dynamically balanced, totally enclosgd 9" dia.
Rotators. 3,500 rpm 1'2 1.0 inlet and outler. 110V A.C. Price £20,00.
Suitable transtormer tor 240v A.C £5.00 - £3.00 p&p (total incl. VAT
£32.20)

Ample parking space
Showroom open
Monday-Friday

EN

INPUT 230/240V a.c. 50/60 OU"TSP‘%T 0-260V
£15.

200W 1 amp inc. a.c. voltage - -
0.5 KVA (22 amp MAX) £19.00

1 KVA (5 amp MAX) £25.00 x
2KVA {10 amp MAX) £41.00 3

3KVA (15 amp MAX) £49.00 a5

5 KVA (25 amp MAX) £79.00

10 KVA (50 amp MAX) £174.00

15 KVA (75 amp MAX} £270.00

3-PHASE VARIABLE VOLTAGE
TRANSFORMERS

Dual input 200 -240V or 380-415V. Star connected
3KVA S amp per phase max £113.40

6 KVA 10 amp per phase max
10 KVA 16 amp per phase max

£17010
£345.45

fange of L.T.,

N TRANSFORMERS available for im-

aste money? Build your own EPROM ERASURE for a frac-
tion oAthe price of 2 made-up unit. Complete kit of parts less case,

to inclXde 12" 8 watt 2537 Angst Tube. Ballast unit, pair of bi-pin
leads on indicator. safety microswitch, on/off switch and cir
cuit

LESS CA Piice: £13.60 - 75p p&p. (Total inc). VAT £16.50}
Warning: e used in this circuit is highly dangerous to the eyes.
Unit MUST b{tted in suitable case.

Z

FROM STOCK AT-PRICES
THAT DEFY COMPETITION!

AC GEARED MOTORS C.F. BLOWERS
DC MOTORS AC CAPACITORS
MICROSWITCHES STROBE KITS
RELAYS FLASHTUBES
REED SWITCHES CONTACTORS
SOLENOIDS A.C. or D.C. SYNCHRONOUS
PROGRAMME TIMERS MOTORS

Phone in your enquiries

Stockists for Finnigans Hammerite paint and Waxayl products

= OERVICE TRADING CO

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB, 01-995 1560

ACCOUNT CUSTOMERS MIN. DRDER £10

-240V}, AND

GEARED MOTORS

Srpm 240V A.C. MY, by Carter. £6.05 £1 p&p (£8.11 inc. VAT)
7V2rpm Motor approx 30Ib in. 110V A C. complete with Transformer tor
240V A.C.£10.75 + £1.50 p&p (total inc. VAT £14.09)

71rprn WYNSCALE motor approx. 10ib inch
A.C. supplied with auto transformer 240V
A C. operation £10.75 p&p £1.50 (£14.09 irc. VAT}

- —

NMS

CROWN 42 rpm 110/230V A.C. 50 Hz. 100 Ib.in, approx. reversible
geared Motor. Price £18.15 + £2.50 p&o (total inci. VAT £23.75)
38.3 rpom GEARED MOTOR. Torque 35lb.in. reversible 115V AC inc. start
capacitor. Price £11.55 -+ £2 p&ip {total incl. VAT £15. 58 N.M.S.
Suitable TRANSFORMER 230V A.C. operation. Price £5.00 ¢ £1.00 o&p

{total inct. VAT £6.90)

| N.E.C. GEARED MOTOR. 152 rpm. 200ib.in
| 230V A.C. 50Hz2. Ratio 9.2 1o 1. Non reverse

In-1. capacitors. Fraction of maker's price
| Eai25 3 carr + VAT NMS.

INDUSTRIAL STROBE KIT

IdeaNfor Industrial and Educational purposes. Produces high intensity

flash Yanabte from approx 1 to 70 ¢ p.s Price less case £27 - £2 php
ftotai Kct. VAT £33.36). Surtable Case and Reflector £12.50 - £2 p&p
total il VAT £16.68)

HY- YGHT Mk V Designed for Disco, Theatrical uses. etc
Apprgk 4 joutes. Adjustable speed. Price £27 - £2 p&p (Total inc. VAT

¥ Case and reflector price £12.50 £2 p&p. {total incl. VAT
1 Foolscap SAE for further detalls inciuding Super Hy-Lyght

Thomas single dlaphragm Max 20 psi 1Y4  ctm | approx. 110V A,
£16 - £2 p&p (total incl VAT £20.70). OR. to include Transformer for
230/240V A.C. £26.45 inci VAT

BLOWER/VACUUM PUMP

3 phase A.C. motor 220/250V or 380/440V 1.425 rpm, Y8 h.p cont, Direct
coupled to William Aliday Aicosa carbon vane blower/vacuum pump.
09cimBhg £22 - £4 p&p (total incl VAT £29.90)

INSULATION TESTERS NEW

500 VOLTS 500 megohms £49.00 p&p £2. (£58.65 inc. VAT & p&pl
1000 VOLTS 100041 £55.00 p&p £2.00 (£65.55 inc. VAT & p&p}
SAE for leatiet

SANGAMO WESTON TIME SWITCH

Type S.51 200/250 AC 2 on/2 o every 24 hours. 20 amps contacts
with override switch Diameter 4 -3 price £9.50 p&p £1 (£12.06
inc VAT & p&p!). Also available with solar dia. R&T

Alsc available Sangamo Weston 60 amp and AEG 80 amo. Phone
tor detaiis

Type $288 1 on. of 1 imed c/0 every 24 hours. day omitting device.
Prce £11 - £1p&p (£13.80 inci VAT) NM.S

Type S388. As above. plus 36 hours spring reserve Less perspex
cover Price £13.00  £1 p&p (£16.10 incl VATI NM.S

N.M.S  New Manufacturers’ Suipius
R&T Reconditioned and Tested.

Personal callers only. Open Saturdays
9 Little Newport Street
London WC2H 7JJ

Tel: 01437 0576
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T.V. SOUND TUNER .

BUILT AND TESTED

In the cut-throst world of
consumaer slectronics, one

of the questions designers
apperently ponder over

is "Will anyone notice if

we save money by chopp-

ing this out?”’ In the

domestic TV set, one of the

first casualties seems to be

the sound quaiity. Small speakers
and no tone controls are common
and all this is reaily quite sad, as the

£24.95 +£2.00p8p.

TV companies 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
reproduction. The unit is mains-operated.

This TV SOUND TUNER offers full UHF coverage with 5 pre-selected tuning controls. It can

also be used in conjunction with your video recorder, Dimensions: 11%''x 8%''x 3%"’
E.T.I. kit version of above without chassis, case and hardware. £12.95 plus £1.50 p&p.

PRACTICAL ELECTRONICS
STEREQ CASSETTE

IT & case

£31.00 plus £2.75 p&p.
» NDISE REDUCTION SYSTEM. » AYTO

Wware, top cover, printed scale and mains Iransformer
You onily supply solder & hook-up wire. Featured in April P.E. reprint 50p. Free with kit.

STEREO TUNER KIT | STEREO CASSETTE

This easy to

build 3 band

stereo AM/

FM tuner kit Stereo cassette
l’:i?r:?nsgron tape deck trans-
i uncti ort with elect-
with P.E.{July 'r;)omc\:/I

‘B1). For ease of construction and alignment Manufacturer's
it incorporates three Mullard modules and an surplus — brand
I.C. IF System, . new and operat-
FEATURES: VHF, MW, LW Bands, interstat- ional — sold

ion 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. Stabilised power supply with ‘C’
core mains transformer, All component supp-
lied are to P.E. stric remtiory Front sgale
size 10%" BPProx. Compléﬁ’ with ds.
instructions.

‘CIAL OFFER! £13.95 +£2.50p.
If assembly simulated wood cabiney4leeve
to suit tuner only. Finishsize: 11 % «B% "x 3%"".
£3.50 Plus £1.50 p&p. -

HIGH POWER
AMP MODULES

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

ACCESSORIES: Stereo/mono mains pdwer supply
kit with transformer: £10.50 plus £2.000&p.

BSR RECORD DEC‘K "SPEAKER BARGAINS

Manual single play record 2 WAY 10 WATT

deck with auto return SPEAKER KIT

and cueing lever, Fitted

with stereo ceramic cart- 8" bass/mid range and-3%"
e panc i doron ey mpestan, e
spindle adaptor ideally and c}?(( All wood pro-

without warranty.

PR,

Just requires
mains transform
er and input/

output sockets

SPECIFICATIONS:

Max_ output power (RMS): 125 W. Operating
_~Voltage {DC): 50 - 80 max. Loads: 4 - 16 ohm.

Frequency response measured @ 100 watts:

25Hz - 20K Hz. Sensitivity for 100w: 400mV
@ 47K. Typical T.H.D. @ 50 watts, 4 ochms:
0.1%. Dimensions: 205x90 and 130x36mm.

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

suited for home or disco. e e leanitedl

£12.95 +£1.75p8p. 13"x 11" app. | Finis - chipboard covered

wood simulate. size 14%"'x
8% x4 PAIRfOrONLY

£1b 50 plus £1.75 p&p.

SPECIAL OFFERLABplacement Stereo cass-
ette tape £1.80 each. Mono: £1.50
sach. Erasy?,'lo each. Add 50p p&p to order.

Al mail to ALL SALLERS TO: 323 EDGWARE ROAD,
TEET W3 6NG. LONDON-W2_ Telephone: 01-723 8432.

21E HIGH STREE TTGIEL), BB {5 minutes walk from Edgware Road Tube Station)

Note: Goods to U.K. postal only. Now open 6 days aweek 9 — 6. Prices include VAT,

Ali items subject to availability, Prices correct at
31/5/83 snd subject 10 change without notice.

Please sllow 14 working deys from receipt of order
for despatch. RTVC Limited reserve the right to up-
date their products without notice. Al enquinies send
8.A.E. Tslephone or mait orders by ACCESS welcome.
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TEST EQUIPMENT CENTRES 5 2in i

RETAIL ¢ MAIL ORDER e EXPORT e INDUSTRIAL e EDUCATIONAL

DIGITAL MULTIMETERS (UK C/P Free)

188
HAND HELD @ With free carry casz
KD25C®(3 range 0.2A OC 2 meg ohm £24.95
KD305m16 range |0A OC. 2 meg ohm £29.95
KD30Cm26 range 1A AC/0C 20megohm  £34.95
KDS5C®28 range 10A AC/0C 20 meg ohm  £39.95
6010+ 22 range 10A AC/0OC 20 meg ohm £34.40
7030+ As 6010 but 0.1°0 basic. £41.30
KDG15m16 range 10A DC 2 meg plus Hie tesler £39.95
189M 30 range 10A AC/0C. 20 meg plus Hie

lester £69.95
HAND HELD AUTD RANGE
0M235082) range 10A AC/0C 20 meg ohm
[Minialure)

HD30 16 range 0.2A AC/0C 2 meg chm £41.95
HD30/8 As above plus conl buzzer £44.50
HD31 22 range 10 AC/0C 2 meg ohms plus cont.
buzzer £58.95
+0ptlonal carry case £2.95

) o0
1astiiitt o

£49.95

ALL MODELS
K22
UNLESS

BENCH MODELS

TM353» 27 range LCO 24 AC/0C

TM355¢ 29 range LEQ 10A AC/0C

TM351# 29 range LCO 10A AC/0C

2001 28 range LCO 10A AC/0OC plus Srange

Cap. Meter wilh case £108.
TMA51 4", digit LCO every facitily (0.02°0) £171. 00
1503a 4", digi LCO every facilily [0.05",) £171.00
1503Ha 0.[13% basic version of above £189.00
#0ptional carry case £6.84

AYS BAR ~\l‘2

v

DUIPN "

FREQUENCY COUNTERS

PEFMZMA 200 MHZ hand held pockel 8 diglt
LED

£67.50
8110A 8digit LEO bench 2 ranges 100 MHZ £77.00
B6108B 9 digit LED bench 2 ranges 600 MHZ £113.85
80008 9 digit LEQ 3 ranges | GHZ £178.00
TF040 = 8 digit LCO 40 MHZ £126.50
TF200 = § digil LCO 200 MHZ £166.75
aQptional carry case £6.84
Prescalers - Extended range ol mos| counters
TP600 600 £43.
TP1000 1 GHZ £74.00

l ELECTRONIC INSULATION TESTER
YF 501 500 V/0-100m wilh carry case
MULTIMETERS

(UK C/P 65p)

C7081 50K/V 21 rangas.

Range doubter 10A OC

SPECIAL PRICE

ETC5000/5001 2! ranges. 50K/v
Range doubler. 10A OC. £16.50
TMK500 23 ranges 30K/V. 12A OC plus
cont. buzzer

NHSER 20K/V. 22 range pocket

EU102 14 range 2K /V pocket

8304 26 range 30K/V. 10A AC/0C overioad
prolection, etc. £23.95
360TR 23 range 100K/ V. Large scale

10A AC/0C plus Hie £36.95
AT1020 18 range 20K/V. Oeluxe plus Hie

tester £17.50
ST303TR 21 range 20K/V plus Hle tester  £16.95
YN 360TR 19 range 20K/V plus Hie tfester  £13.85

£10.95
£5.95

SIGNAL GENERATORS
220/240v AC)

1o~ ee s
FUNCTION : Al sine/square/Iriangle/TTL. etc
TG100 | HZ 100 KHZ £90.00
TG1020.2HZ 2 MHZ £166.75
PULSE

TG105 Varigus facililies SHZ 5 MHZ
AUDID : Multiband Sine/ Square
LAG27 10 Hz 1o | MHz

AG202A 20 Hz 1o 200 KHz {LisI £94.50)
RF

£97.75

£90.85
£83.50

£59.95
£79.35

SG402 100 KHz to 30 MHz [Lasi few)
LSG17 100 KHz to 150 MHz

AUDIO0 « Rf ® FUNCTION » PULSE

VARIABLE POWER
SUPPLIES ux c/p£1.00)

PP2410/12/24¥.0/1A
£35

PP243 3amp version £59.95
PS 1307S B/15V 7 amp twin meler £24.95

OSCILLOSCOPES

Full specificalion any model on requesl. SAE hy uusx
"KM’ Series HAMEG: 'SC' THANDAR:

‘CS’ Series TRI0: '3' Series CROTECH

SINGLE TRACE

3030 15 MHZ 5m¥. 95mm tube plus componenl

tester C/P £3.00 £177.10
SC110A® Minialure 10 MHZ batterv nortable

Post free £171.00
HM103 15MHZ 2mV. 6 x 7 display plus

component tester C/P £3.00 £|8L70\
s0phional carry case £6.84  AC adaptor £6.69

Nicads £12.50

DUAL TRACE (UK C/P £4.00)
HM203/4 Dual 20 MHZ plus componenl
tester £303.60
CS1562A Oual 10 MHz [List £321.00) £269.50
3131 0ual 15 MHZ + component tester £276.00
CS1566A fual 20 MHZ All lacitities{List £401.35)

HM204 Qual 20 MHZ plus component tester £349.50

sweep delay. £419.75
£S51820 Dual 20 MHz with exira facilities
|List £508.30) £485.00

X10 £9.45
X1 - xio £10.50 X100 £16.95

OPTIONAL PROBE KITS
X1 £7.95

DIGITAL THERMOMETER /|

TH301 LCO-50 C to +750" with
Ihermocouple

HIGH VOLTAGE METER
Qirect reading 0/40 KV.
20K/Voit. |UXC/P65p) £23.00

AC CLAMPMETER
ST300 0/3004; 0/600

VAC. 0/1 Kohm 9 ranges

With carry case {UK C/P 65p)

£28.50

DIGITAL CAPACITANCE R
METER

01 pf 10.2000 mid LCO 8 ranges
DM6013 £52.75 [Carrycase £2.85)

LOGIC PROBES
LP10 10MHZ zza.&

LDPO76 50 MHZ wilh carry case
and accessories £71.30

S

AUDIO €LECTRONIC

TRANSISTOR TESTER

Qirect reading PNP: NPN_ etc.
TC1
{UK C/P 65p) o
ALOCUE:
SEND LA
[oJ.TT11Y SAE RGE
Limited

301 EDGWARE ROAD, LONOON W2 1BN, TEL: 01-724 3564

ALSO AT HENRY'S

RADIO,
404/406 EDGWAHE ROAD, LONDON W2; TEL: 81-723 1008

Order by Poat wilh CHEQUES/ACCESS/
Y134 or you can iwlephone your orders
despaiched wilhin $ deye
vised,
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Accurate Digital Multimeters at
Exceptional Prices fdrerntitainy

28 RANGES, EACH WITH FULL OVERLOAD
NEW HM 102 BZ

PROTE_CTlON p— I B 3 L, SPECIFICATION

- 6010
i cy S s ; { DC Voltage: 0-25, 1, 2.5, 10, 25, 100, 250, 1000
SPECIFICATION MODELS 5% ACCQUBf acy_ ; g % volte 20,000 ohmsfvolt.
6010 & 7030 A ¥ £29 TR 5 - g AC Voltage: 0-10,25, 100, 250, 1000 volts
3R, ‘ 10,000 ohms/volt.
10 amp AC/DC v " : ¥ * Decibels:  -20 to +22dB
Battery: Single 9V drycell. Life: 200 hrs = = a g - b * DC Current: 0-50, 500uA, 0-5, 50, 500mA
Dimensions: 170 x 89 x 38mm. — 1 S - - - Ohmmeter: 0-6 Megohms in 4 ranges.
Weight: 400g inc. battery. . B a f ’ 30 ohms Centre Scale
Mode Select: Push Button. . i 5 * Power Supply: One 1.5V size ‘A’ battery {incl)
AC DC Current: 200UA to 10A A : 1 g . * Size & Weight: 135 x 91 x 39mm, 280gr.
AC Voitage: 200mV to 750V i
DC Voltage: 200mV 1o 1000V’ X
Resistance: 20082 to 2M§2 ]
Input impedance: 10M$2 ~
Display: 3% Digit 13mm LCD : : / { Ns. HM 101 POCKET SIZE MULTIMETER
O/load Protection: All ranges \ N SPECIFICATION

®* DC & AC Voltage: 0-10, 50, 250, 1000 volts,
2000 ohms/voits

g * Decibels: -10 to +22d8B
OTHER FEATURES: Auto polarity, : ) DC Current: 0100mA
auto zero, battery low indicator, ABS Ohmmeter: 0-1 Megohm in 2 ranges,
plastic case with tilt stand, battery and 60 ohms antr? S'cale .
test leads included, optional carrying * Power Supply: One 1.5V size ‘A’ battery {incl)
case. ® Size & Weight: l;sao x 60 x 29mm, 92gr. incl. battery

ttery

Quantity discount for trade on application.  ° Price £5.50

Add 15% to your order for VAT. P&P is free of charge. Payment by Cheque with Order.

Access & Barclaycard ted.
ARMON ELECTRONICS LTD. arclaycard accepte
m Cottrell House.53-63 Wembley Hill Road. Wembley. Middlesex HAS 8BH. England

Telephone 01-902432t (3unes) TELEX No. 923985

GIANT CPENING SALE Y

All items full spec guaranteed and made by well-known manufacturers

DIODES
TRAN'TORS 82%82 E:" 32& 5154 30p LM308N-8 Mé9§§ gggs
le) q NES
AC127 10p{BC214 6p {BF196 501aNg14 10 9 12p|7a121  16p 1N4148  4p [AY-3-1270 45p INES66  100p
AC128 120[BC214L 6p[BF197  B8PI2NS18  13plaoges  30p|7408  10pi74122  23p|Lass  ob|1N400S  4p 500p|LM318H 80p|NE567 130P
AC141 15p|BC237  6p|BF198  8PI2N1131 6p|apo7 8p|7409 7p|74123  30p|(S7a 14p|1N5402 12p |CGA3018H 50p [LM318N 100p |SN76115AN
AC142  7p|BC238_  4p|BF200 15P|2N1132 13p|apos 25p|7410 8p|74125 25p|(S75 15p CA3019 60p [LM339N 35p 5
AC153 15n|BC261B  5p|BF244C 13P(5N1304 12plappe 15p|7412 8p|74126  25p|(S76 13p DIL CA3028AH _ [LM38ON 55p TBA641BX1
AC176  15P{(BC478) BF257 11P|2N1306 16plan10B  20p|7413  13p|74132 28p|(878 13p| SOCKETS 50p |LM381N 80p 150p
AC187 10p[BC301  20piBF258 17P|2N1308 20p|4011B 9p|7418 10p|74141  35p|(Sg6 15p118pin  10p|CA3048 200p|(M382N 70p TBA651 100p
AC187K ‘20 8C338 7p{BF259 10P|2N2217 15p 24012 8p|7417 10pi74145 30p|(S90 18p |22 pin 12p |CA3054 40pILM1458N 30p|TBABOO  60p
AC188 5p|BC477  15p{BFR39 10P|2N2219 10p 4014 35p 7420 8pi74147 85p|(Sos 35p(24 pin 14p |[CA3090AQ  {LM390ON 35p|TDA1004
AD149 400 BC547 5p(BFR40  15P|3N2222A10pa0158  30p (7421 15p (74150 45p|LS122  22p|28pin  16p] 70p|MC1310N 65p 250p
AF118 23p|BC549 7p|BFR80  10P|2N2369 10p 4016 14p|7423 15p {74151 30p {5123 28p (40 pin 18p | CA3130E 60p |MC1495L TDA1008
AF124  30p|BC557  5p|BFX20  25P|2N2484 10psa0208  35p|7425  15P|74153  30p|(S157  22p CA3160E 80p 350p 250p
AF125 30plBC558 5p|BFX86 15| 2N2904 10pl4021 30p (7426 15p|74155 30pj(S163 30p! LINEAR ICs |LF356N 60p|MC1496P 60p
AF139 20p{BC559  10P|BFX87 15P|2N2906 10p [4022 25p|7427 12p|74156  20p|(S221 20p LM301AN-14 {MK50398 ZN424E 120p
AF186  40P|BCY30 40p|BFX88 22P|2N2907 10p |4025 8p|7a28  12p|74157  25pl(S251  2gp|2928, 18P 18p 400p
ASY54  10PIBCY34 40p{BFY50 13P|2N2926G 8p |4027 15p(7432 12p(74161  24p|(8253 sep 1014 'SP
ASY55 ‘gp BCYS9 12p|BFY52 139 2N3053 15p 4028 30pl7433 15p|74162 26p|(S279 26p
B8C 107 69 BCY70  10p|BFY53 1800 2N3055 32p |4030 9p|{7437 10p|74163  35p POWER SUPPLY PCB (5" x 3"): Ready drilled to
BC108 piBCY71  10p|BU205 P12N3703  5p (4035 40p|7438 8p|74164 35p|OPTO build stabilised \
BC10SC 60|BCY72  10p|BU208 1150 |5N3705 8p 4041 35p|7440 8p|74165 35p [ELECTRONIC vild stabilised and regulated 1A5-5V/12V PSU. Full
gg}lg ;80 SB‘;S égo MPF 104 ggg 2N3706 5p 4042 30p (74414 45p |74167 gSp gRP12ED 50p construction details supplied . ....70p
p{BD121 p|MPF105 2N3707 35p |7442 20p 74173 5p [3mm LEDs
8C143 20p|BD123  30p|MPF108 20p 2Ng788 gg igﬁ 28g s 30074174 400 | mog 70 gﬂAANSLTEANSFORMER 2A-9V Robust & compact
Bc1a7 5080131 20p|0C28 ~ 40PI2N3709 5p|apag  30p[7444  5O0p(74175  20P|Green  7p UGS o ogancoodlEyoThoatiaanaanas 2900
BC148  5p/BD132  20pITIP29B 20P|5N3710  5p (4049 18p[7ad45  35p|74177  30Plveow  7p ZENER DIODES (400mW): 3V3 3V9 4V3 5V6 svz
BC149  5p|BD135  20p[TIP30  18P|2N3717  5p (40508  20p|7446  57p|74180 230 |smm LEDs 6V8 7V5 8V2 GV1 12V 15V 16V 18V 22V 27V .
BCi58  5p1BD136  20p(TIP308 20P|5N3823 3sp 4086 15p|7447A  28pl74181  80p|Green 7
BC159  7p|BD137 20p|TIP34A 33p|2N3866 30p |4068 10p|7448 20p|74182  30P venow 7o POTENTIOMETERS (LOG VALUESONLY)4K722K
BC167  7p|BD138 20p|Tip36A 127p|2N3903  8p |4069 8p|7450 8p|74184  50p 220K 470K 2M2.0. . 15p
8C168  6piBD139  20p|Tip2955 40p|2N2037 24p |ap70B  10p|7451 5p|74185 80p
BC170  6p|BD140  200|ZTX107  6p|2N4058 - 4b |4072 20p 5p(74190  35p| yVOLTAGE ROTARY SWITCHES: 24/ 250V DPST......._. 15p
8C173 Ap|BF167  12P|ZTX108 6p|2N4059 d4p |4081 10p 8p{74191 350 REGULATORS
BC177 8piBF173 12p! 77303 6pl2N4060  4p 4082 12p 4pl74192 32p TANTALUM BEAD CAP: 2u2/20V ol a .8p
8C178 10p|BF178  30P|ZTX311 6p{2N4061 4p (4516 50p 20p|74193  35p |S00mA:
BC182  6p(BF180 17P(77x341 6pl2N5458 25p (4518 3sp 20p|74194 40p|79M12° 15p POLYESTER CAP (100V): 1nF to 68nF. .. .. .. 4p
BC186 15p|BF181 5P| 7TX500 6p|2N5459 15p TTUN' 12pl74195 40p{79M24  15p 100nF 150nF 330nF 5p 470nF 1uF 1u5 6p
BC187 12p|BF183  24p|ZTX501 6pl2N6027 11p 14p|74197  30p|(1 Amp:
BC207 5p|BF184  170|ZTX503 6pl3N128 10p | 7401 8p 16p[74198 60p|7812 40p ELECTRLYTIC CAP (uF/V): 1/63 2u2/63 4u7/25
BC212  6p|BF185 12p|2NE07 7403 8p 15p|74199 40p|7815 40p 10/25 22/25 33/40 47/25 160/25 640/16
BC213  6plBF194  10p{2nB9s CMOS {7405 8p 22p 7818 40p 47/63 100/25 150/25 220/25 500/30 5
BC213L  6p|BF195 70{2N706 '8 4000 5017406 11p 40p 7305 45p 470/40 (mini) 10p 470/25 8p 1000/10 mp
. 300 TTLLS ;g}g 323 2200/6 7p 1500/40 18p 2000/18 12p
ggg LSO01 80 (7918 45p BARGAIN PACKS (useful values only)
DELTA TECH & CO 187 f[reed  ass|  ggcermc caos Tsbo
. Olystrene caps [*]
20p|Ls08 10
62 Naylor Road, London N20 OHN ‘ 250 (850 '95| snibge 100 Ermtranears 3
Phone: 01-445-8224 350|818 1Bp | e ay| 168 baroon bim Ressiors 70p
L o 3 50p a 1 06 14p
Mail Order Qn|y- P"'C_es include VAT. 40p tS;o SS JA/S50V  16p PRESETS (mini horizontal): 100R 220R 470R 1K
Add 30p pOs‘tage. Minimum ACCESS 1|2p LS21 9p }ﬁ;ﬁgg& :93 2K2 4K7 10K 22K 47K 100K 250K 500K 1M ... 4p
Order £7 223 tggg ;gp 1A/600V 17p PRESETS (standard) 100R-H 220R-V 1K5-H 2K2-H
1 s b 5i0|t232  33p)amoov 20p 4K7-V 250KV 500K-H 1M-H 2M-H . 3p
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PROJECT

IMMERSIBLE HEATER

This simple-to-construct project has done sterling service as a
temperature controller in a common fish tank heater but has
wide application. Design by Jonathan Scott.

on 240 V we would call it a

simple project. It contains only
one IC, a triac and very little else,
yet it is a full zero-crossing switch
system capable of controlﬁng up to
1500 W of heating power that may
‘be employed to regulate the
temperature of a room, a fish tank
or a bowl of yoghurt-in-the-making.

At this point, let us stress that
the PCB /s operating at live mains
potential as the IC is designed to
run directly on the mains without
transformer isolation, so be careful.
You should never touch any of the
components while the circuit is
plugged in, nor try to adjust the
setpoint preset pot.

The triac must be of 400 or
more volts rating, and it must be of
at least 4 A current rating as the
PCB is designed to take the type
which comes in a bolt-on pacEage,
and these start at 4 A. This over-
rating, if you are only planning to
have around 150 W of heater, as
we did, allows you to dispense with
a heatsink. There is not reason why
you shouldn’t have a higher rating
still if the thing physically fits in
place. With a heatsink, the type we
found most common at the

" suppliers (and used) is rated at 6 A
and will thus run up to 1500 W.

The thermistor you use will
depend upon how much you wish
to pay, how robust a component
you need, and how you wish to
connect it thermally to the load, as
well as the temperature you are
going for. We used both a cheap
rod type, and a type G23. The latter
is a small, but strong, glass bead
type with a wide temperature range
— but a £5-plus price tag! The G23
is a professional type, but reliable
and predictable. As we point out
later, a failure of the thermistor is
not likely to cause anything but a
cooling of the load, so unless you
are willing to pay the price and
need the reliability, use a cheap
type. It is only necessary to have a
resistance of 2k0 to 60k at the
regulated temperature. We used a
type having a resistance of 47k at
25°C, costing only 40p or so.
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Ifthis project did not run directly

Once you have obtained the
thermistor, it is necessary to select
R4 and PR1 to suit. These must
together be able to equal the
resistance of the thermistor at the
temperature you are going for.
Now, the G23 has a resistance of
2k0 at 20°C and a temperature
coefficient of so many ohms-per-
degree. As we were going for 20-25
degrees in that model, we chose
820R for R4 and 5kO0 for PR1,
ensuring that we could reach 2k0 or
a bit less. In general, if the
thermistor is a cheap type, you had
best measure its resistance while at
the temperature you need. If it
comes with specifications it will be
possible to calculate the resistance
at a given temperature.

So, having selected these
components, you should assemble
them on the PCB in accordance
with the overlay diagram. Take care
to get the polarity ogthe IC,
capacitor and triac correct. Note
that the metal tag of the triac is the
MT2 connection, and the lead to
the load is taken via a lug on the

p==THE ZERO CROSSING SWITCH TECHNIQU E e

bolt holding it to the PCB.

The final piece of constructional
detail is the mounting of the
thermistor. It is important to have it
in close thermal contact with the
item you are trying to heat. In our
constructional example we are
regulating the temperature of the
liquid surrounding the tube within
which the controller and the heater
are immersed. It is thus only
possible to regulate the tube
temperature, as we cannot put the
(live) sensor in the liquid. The sensor
was pressed against the tube and
seated in a blob of thermal
compound of the type used for
mounting transistors on their
heatsinks. This meant that it was
held at the temperature of the
outside as much as possible, rather
than at the temperature of the
heater and controller themselves.

As the design of the housing is
largely up to the individual
constructor, there is very little to say
about the physical makeup of the
project. If you are copying the
format shown in the pictures,

In normal phase control switching the
switching element, an SCR or triac, is
triggered into conduction at some time
during each half cycle. The moment of
switching is varied, so that the duration
of the applied voltage pulse, which cor-
responds to the fraction of the cycle left
at the point of triggering, is varied. This
is a simple and direct method which
does vary the applied power fairly
smoothly (see Fig. 1). Unfortunately, the
sudden application of voltage tends to
produce a lot of electromagnetic radia-
tion due to the sudden current change in
the load circuit. This is responsible for a
lot of radio frequency interference, or
RFI.

In ZCS the switching element is only
allowed to change to the conducting

VOLTS UNUSED PART OF SUPPLY CYCLE
(FRACTION OF EACH HALF CYCLE}

NAYNINS

SWITCH CLOSES MID-CYCLE SUDDENLY.
FREQUENTLY CHANGING LOAD
CURRENT, GENERATING RFI

Fig. 1

VOLTS

state when the supply voltage is crossing
the zero-voltage point — hence the
name. This means that there are no
sharp voltage transitions across the load,
and so no RFI. The penalty paid is that
only whole half cycles are applied to the
load. The system is thus not readily ap-

licable to lighting applications as the
ights flicker gadly due to the relatively
long periods between conduction and
isolation (see Fig. 2).

For applications where the system
has sufficient inertia, such as heating,
this system is by far the superior techni-
que. As the required functions are
available within a single, relatively
cheap IC it is practicable to built a ZCS
system with almost the same ease as a
proportional system,

UNUSED PART OF SUPPLY CYCLE
(WHOLE HALF CYCLES)

AN

\VAR \
\\.’ -

SWITCH CLOSES AND OPENS ONLY WHEN
SUPPLY AT ZERO VOLTS, PREVENTING RF!

Fig. 2
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NOTE
IC1 1S CA3059
TR1 1S TiC226D OR SIMILAR

6A/400V TRIAC
R3
68k
w

R2
68k
w

hours of undisturbed operation and
measure the liquid temperature with
a thermometer. Adjust the preset
pot (mains unplugged!) and repeat.
If you measured the thermistor
beforehand, while at the correct

BUYLINES

This simple project uses very few parts,
most of which are commonly stocked
items. However, to choose a suitable
thermistor it will be necessary to check
in the mail order companies’ catalogues;
they don’t bother putting these items in

TO LOAD
{HEATER)

their magazine ads. Maplin stock the ter{}%iraturet')-yoq can adJUSt the
G23, plus a suitable selection of chea pot com ”.‘a“O" to give you that
rod thermistors. We got our fish fank resistance straight away and there
240 sgattifil; ;:\{Stgsvlic;:gllepteot sl?eoc[i,taut if you should be no need to make a
C € various i
tybes in the shop, making sure that you secomli adjustment of the pot. If at
can get into it and that there’s room for some ate't stagg yqu ,W'Sh to change
A the PCB. The PCB can be obtained from the set point, Silastic is easy to peel
t:: :Cglsi Service using the order form on away and you can reseal the tube
) gLBase > when the adjustment is made and
lo- checked.

Fig. 3 The circuit. Simple, what?

We do not advise you to leave
an access hole to permit adjustment
of the pot because, firstly, someone
might try and do that with the
power on (poof!) or more likely the
liquid will find a way of invading
the tube and quietly ruin the
components.

It is necessary to set the preset
pot before sealing up the
immersible tube. This is done be
carefully setting the system up with
water coming up to the point on
the tube above where the sensor is
located. Then, allow a couple of

HOW IT WORKS

Initially, consider the triac to be turn-

assembly is rather straightforward.

I he only point to note is that you
will have to take particular care to
see that the tube is sealed against
the accidental entry of liquid. Here,
Silastic or a similar silicone sealant
comes in very useful.

Pin 14 allows the protection circuit to

Most of the functions of this

temperature controller are contained in-
side the IC, so let’s take a look at the
zero-voltage switch IC first.

Three zero-voltage switches are
made by RCA — the CA3058, CA3059
and CA3079. They are all designed to
control a thyristor in a variety of AC
power switching applications for AC in-
put voltages of 24, 230, 230 and 277 V at
50, 60 and 400 Hz. Each incorporates
four functional blocks as follows (refer
to the block diagram here):
® Limited-Power Supply permits
operation directly from an AC line.

ed off. Some current flows into pin 5 of
the IC and this is limited by R1-3 and
rectified within the IC to provice about 8
V DC for the operation of the circuit.
Capacitor C1 smooths this supply. Inside
the IC are a number of separate sub-
circuits centered on a comparator
(‘ON/OFF SENSING AMP’). Connection
of pins 9, 10 and 11 uses internal
resistors to establish half supply rail
(about 4 V) as one of the Ievef; to be
compared. When the voltage on pin 13
exceeds half rail potential the com-
parator activates a circuit which turns

detect when TH1 goes either open cir-
cuit or short circuit by looking at the
voltage at the junction of R4 and TH1. If
this voltage nears the DC supply rail or
the local common (N), there has been a
failure, and the firing of the triac is in-
hibited until the condition is removed.
The supply dropping resistors R1-3
are used instead of a single resistor pure-
ly for size considerations. All that is re-
quired is that they deliver 10 to 50
milliamps to the IC’s rectifier-regulator.
The sensing thermistor must be a
negative temperature coefficient type

® Directional On/Off Sensing Amplifier the triac on at the next supply zefo, and (NTC), as its resistance must drop with
— tests the condition of external sensors each subsequent zero until the voltage increasing temperature in order to
or command signals. Hysteresis or falls below half rail. reduce tlg"ne voltage on pin 13 as the
proportional-control  capability ~may Clearly then, PR1/R4 must be temperature is brought towards the set-

easily be implemented in this section.
® Zero-Crossing Detector syn-
chronises the output pulses of the circuit
at the time when the AC cycle is at zero
voltage point; thereby eliminating radio-
frequency interference (RF1) when used
with resistive loads.

® Triac Gating Circuit — provides high-
current pulses to the gate of the power
controlling thyristor.

In addition, the CA3058 and CA3059
provide the following important aux-
iliary functions:
® A built-in protection circuit that may
be actuated to remove drive from the
triac if the sensor opens or shorts.
® Thyristor firing may be inhibited
through the action of an internal diode
gate connected to Terminal 1.
® High power DC comparator opera-
tion is provided by overriding the action
of the zero-crossing detector. This is ac-
complished by connecting pin 12 to pin
7. Gate current to the thyristor is con-
tinuous when pin 13 is positive with
respect to pin 9.

Because the CA3079 does not incor-
porate the built-in protection circuit, the
CA3058 or CA3059 have been specified
for this project. If the project is used to
control a fish tank heater, one doesn’t
want to boil one’s finny friends in the
event of a thermistor failure!

Now we know what’s inside the IC,
how is it put to work in the circuit?

SUPPLY CURRENT O

SUPPLY SMOOTHING(_‘,i2 I
1
EXT. INHIBIT {NPUT O— r

FAIL-SAFE INPUT O

selected so that they add up to the
resistance of the sensing thermistor at
the temperature for which it is desired to
regulate. Thus, when the temperature
reaches the preset point, the voltage
across TH1 corresponds to half rail
potential on pin 13.

point. There is sufficient excess supply
current to allow it to draw at least one
milliamp if necessary. Thus, any of the
common small 'bead types with a few
kilohms of resistance at the setpoint may
be used. The total permissable sensor
resistance range is 2k0 to 100k.

CA3058/3

059

POWER

LIMITER

FOR DC MODE 12

OR 400 Hz 0P O

ZERO
CROSSING
DETECTOR

SUPPLY

3 GATE
——O DRIVE
BOOST

S

14 PROTECTION

—

TRIAC

4
GATING SR TO TRIAC

GATE

CIRCUIT

13

SENSOR IN O
o=
TO COMMON O-

ON/OFF
SENSING

CIRCUIT

%
9: 10; 11:

G

EXTERNAL
TRIGGER

66
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PROJECT: Immersible Heater

LOAD
LOAD
MT2
. MT % )
::j TR1 (@) o
| . l
N L
s Y
240V AC

Naked and clothed. At top is the naked PCB (approximately life size) to compare with the com-

e PARTS LISTeey

Resistors (all }W, 5% except where

stated)
R1-3 68k 1 W
R4 820R (see text)

Potentiometer

PR1 5k0 multiturn cermet
preset

Capacitor

C1 100uF 16 V tantalum

Semiconductors

IC1 CA3059

TR1 6 A, 400 V triac eg
TIC226D or similar

Miscellaneous

TH1 thermistor to suit applica-
tion eg G23 glass bead
type (see text)

PCB (see Buylines): solder lug; hookup

wire; heating element etc.

ponent overlay. The lower picture shows the completed immersible temperature controller from
a common fish tank heater. The arrow shows the positioning of the thermistor sensor.

All devices

uaranteed Brand New and to full spec. items ex stock despatched same day. Prices are

EXCLUSIVE of VAT. Please add 60p to order to cover P&P BEFORE calculating VAT. Payment by cheque,
Postal Order, Bankers Draft or Cash (PLEASE register) with order. Official orders from Govt. Depts and
Educationallnstitutes Welcome. Trade Accounts openedsubject to satisfactory status — send for details.
We are pleased to receive overseas orders (please allow adequate postage — surplus refunded) which,
unless accompanied by Bankers Draftin UK Currency may be subjectto Bankers Commission and slight
delayindespatch. Overseas trade enquiries welcome — send for tull details. VAT not applicable to expont
orders. Price List detailing full range of components available — 30p refundable with first order. Please

COMMAQUIP

HAMILTON HOUSE 11 WALKERN ROAD
STEVENAGE HERTS SG1.3QD
Telephone (0438) 729771 Telex 825378 G

send SAE; COMPARE OUR PRICES

LINEAR CMOS 74LS TANTALUM 1N5408 19
555CMOS 80 |LM3309 70 | ZN459 285| 4000 11| 4518 39 | Lsoo 11| Ls153 ag |BEADS ZENER DIODES
556CMOS 140 |LM3911 120 | ZN1034E 200 4001 11| 4520 48| LS01 111 L8155 29 10.1/35 12

709 25 |LM3914 175 4002 11 | 4521 90 | LS02 11| LS156 33 | 0.22735 12 | 2v7-33V500MW 7
741 14 |LM3915 195 | LOGICICs 4007 14 | 4522 105 | (803 111 L8157 25 [0.33/35 12 [BVI-75V13W 14
748 35({LM13600 105 4008 34 | 4526 55| LS04 12| LS158 27 |0.47/35 12

9400CJ 345 |MC1496 88 | AY5-2376  590| 4009 24 | 4527 55| LSos 121 L8160 30 | 0.68/35 12 | BRIDGE
AY-3-1270 710|MC3340 120 | MC1488 55| 4011 11 | 4528 45| (S08 12| LS161 35 | 1.0/35 12 | RECTIFIERS
AY-3-8910 370]MF10CN 350 | MC1489 55| 4012 14 [ 4531 65| Lso9 12| L8162 35 | 1.5/35 14

AY-3-8912 540 |ML924 195 | MM5303 625 | 4013 20 | 4532 601 LS10 12| L8163 35 (2.2/35 16 | 1A/100V 20
CA3046 80 | NE529 225 MMS307 1250 | 4015 ag | 4538 60| LSt 12| LS164 40 | 3.3/35 17 | 1A7200V 23
CA3080 65 |NE531 135 | MM58174  700| 4016 20 | 4539 801 1812 12| LS165 50 | 10/25 18 | 1A7400V 25
CA3089 190 {NE544 180 | TMS6011 365 | 4017 32 | 4543 60 | Ls14 22| LS168 80 |15/25 28 | 1A/800V 38
CA3090AQ 370 |NESSS 16 | ULN2003 75| 4020 42 [ 4555 351 Ls's 12| Ls170 70 | 2.2/16 14 | 2A/100V 36
CA3130E 85 |NE556 45 | 8T26 99| 4021 39 | 4556 35| Ls20 12| L8173 47 13.3/16 14 | 2A/200V 40
CA3140E 36 | NE565 110 | 8728 120 | 4022 39 [ 4561 100 | Ls21 121 L8174 36 |4.7/16 16 | 2A/400V 40
CA3161E 100 | NE568 140 | 8795 90| 4023 12 | 4583 80 | 1822 12| L8175 36 |6.8/16 16 | 2A/800V 52
CA3189 200 | NE587 100 | 8797 90| 4024 32 | 4584 40 | LS27 12| LS181 87 | 10/16 18 | 25/100V 215
CA3240E  110{NE570 370 | 81LS95 80| 4025 12 | 4585 50 | LS28 141 Ls183 105 | 15/16 27 | 25/200v 225
ICL7106 680 |NE571 370 | 81LS96 80| 4027 20 LS30 12| Ls190 35 [22/16 27 | 25/400v 270
1ICL7611 95 [RC4136 55 | 81LS97 80| 4028 37 | COMPUTERICs | LS32 13 [ Ls191 35 |33/16 40 | 25/600V 325
ICL7621 180 | RC4558 45 | 81LS98 85| 4029 43 LS33 141 L8192 35 |47/16 40 | REGULATORS
ICL7622 180 | SL490 250 | 6522 310| 4035 45 | 1802 650 | LS37 14 LS193 36 |100/158 75

ICLBO38 290|SL76477 380 | 6532 675| 4040 40 | 2650A 1175 | LS38 14 LS194 32 [15/10 22 | 78L05 0
ICLB211A  150{SP8629 250 | 6821 110 apa2 38 | 6502 320 | LS40 12| Ls195 32 |22/10 24 | 78012 30
ICM7224  775(TBA120S 70 | 6845 650 | 4043 40 | 6800 220 | Ls42 28 | LS196 43 [33/10 30 78L15 3
ICM7555 80 TBABOO 75 | 6847 650 | 4044 40 | 6802 250 | Ls47 35 Ls197 45 |47/10 35 (78024 30
LF353 85| TBAB10 95 | 6850 110| 4049 21 | 680 615 | LS48 40 | Ls221 50 |100/10 55 | 7805T 20
LF3s6 90| TBA820 70 | 6852 250 | 4050 22 | 8035 345 | LS49 50 | LS240 55 |100/63 42 {78121 o2
LM10 325|TBA950 220 | 6875 485 | 4051 42 | 8060 1090 | L851 141 18241 55 7815T ae
LM301A 24| TDA1008 310 | 8155 350 | 4052 48 | 8080A 250 [ LS54 14 | LsS242 55 83V MINI 78247 a8
LM311 70| TDA1022 480 | 8212 110 | 4083 a8 | 8085A 345 | Usss 14| (5243 55 | MONOLYTHIC (19231 2
LM318 120/ TDA1024 115 | 8216 100 | 4066 22 | Z80A 315 | LS74 16 [ LS244 55 CERAMIC 79L12 60
LM324 30| TLOS1 40 | 8224 110 | 4068 14 LS75 16| LS245 70 79L15 0
LM334Z 90| TLOB2 60 | 8226 250 | 4069 13 | MEMORIES LS78 16 | LS251 28 |10nF 10 |7905T 32
LM335Z 120]TLOB4 95 | 8228 220 | 4071 13 LS78 17| Ls253 30 |22nF 10 |7912T 42
LM339 45| TLO71 25 | 8243 270| 4072 13 | 2101 395 | LS83 33 [ Ls257 29 | 33nF 10 |7915T 42
LM348 60} TLO72 45 8250 865} 4073 13 | 2114(200ns) 85 | LS85 39 | LS258 32 |47nF 10 | 79247 42
LM358 551 TLO74 95 | 8251 250| 4075 13 | 2532 295 | LS86 15 [ LS259 53 |88nF 10 |LM309K 130
LM377 165 | TLOB1 24 | 8253 400 | 4076 a4 | 2708 225 | LS90 22 [ LS266 18 | 100nF 14 [LM317K 270
LM380 65| TLOB2 45 | 8255 225| 4078 13 | 2564 1000 | L892 25| LS273 53 LM317T 120
LM3B1 120 TLOB4 90 | 8257 400 | 4081 12 | 2708 225 | LS93 22 | Ls279 30 |DIODES LM323K 350
LM382 110| TL170 49 | 8259 395 | 4082 12 | 2716(5V) 210 | L6595 36 | Ls283 38 LM723 35
LM384 130, UA2240 115 | 8279 385 | 4093 23 | 2764 750 [ LS109 21| L8290 40 |0A47 10 [78HO05-5A/5V 550
LM386 85/ ULN2003 75 | 8832 250 | 4099 70 | 4116(200ns} 80 | LS112 20 [ LS293 40 | 1N40O1 4

LM387 120 ULN2004 75 | 9602 220 4502 50 | 4118-3 325 | LS113 20 [ LS365 27 | 1N4002 4 |RESISTORS
LM393 95| XR22086 285 | Z80ACTC 260 | 4508 110 | 41€4 420 | LS114 21| LS366 27 | 1N4003 5

LM711 60| ZN414 79 Z80ADART 775! 4510 45 | 5101(450ns) 150 | LS123 34 | LS367 27 [ 1N4CO4 5 |Carbon Film
LM725 325| ZN423 130 | Z8OADMA 975/ 4511 45 | 5204 725 1 LS125 24 | LS368 27 {1N4CO5 6 |High Stab 5%
LM733 89| ZN424 130 | Z80AP10 270| 4512 42 | 6116(150ns) 375 | LS126 25 1N4006 % "\?wos) ™ 2
LM747 80| ZN425E 340 | ZN425E8 320 4514 110 | 6514 330 | L8132 29 | MICRO-MINI 1N4007 7 lewiohiom 2
LM 1458 40| ZN426E 290 | ZN426E8 320 4515 110 | 6810 116 | LS136 23 | 100V CERAM 1N4148 « | Metal Oxide/Film
LM2917 185|ZN427E 575 | ZN427E8 575 4518 50 Ls138 24 | PLATE CAPS 1N5401 12 | 3% Met Film £24 5
LM 3900 45| ZN42BE 395 | ZN428E8 395 Ls139 20 1N5404 14 | 1% Met. FilmE24 8

LS151 30 | 1pF 10nF 7 [1N5206 17 | o
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POWERFET AMPLIFIERS
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2.} Low Cpg

120dB
Slew rate >30V/u$
Gain x 3
Rin WK
Vs max t 0V
Price

£17.35 (Built & Tested)
£15.17 (xiv)

PFA200 180W into 80
300W into 4Q{Vg = + 67V)

NEW DESIGNS

With the introduction of four new boards PANTECHNIC have pushed forward the
performancé and reliability of their powerfet amplifiers. Four key improvements
have been incorporated in these second generation modules

1.} The use of H-PAK powerfets, resulting in improved thermal efficiency and

consequently enhanced power output capabilities,
drivers now in power transistor packages, maintaining the superb HF
performance and improving driver reliability.

3.) Separate driver and input supply rails allowing a 10% increase in available output

power by increasing output stage efficiency.

4.) Bridge mode input pin atlowing instant bridging between any two amplifiers

without the need for extra circuitry.

PFA100 Specification

Bandwidth
Output Power into 82 100W (Vs = + 56V)
THD (20Hz-20KHz)
THD {1KHz a1 100W)  0.004% typ.
SNR

10Hz-100KHz + 1dB
<0.008%

PFA100 120W into 8Q(Vg = + 60V)

PFA200 Specification

Bandwidth 10Kz-100KKz + 1dB
Quiput power into 80 150W (Vs + 60V}

THD 120H2-20KHz)  <0.008%

THD 11KHz at 150W1  0.002% typ

SNR 120dB

Stew rate >3 V/u§

Gain x 23

. Rin 0K

Vs max + 0V

Price

£23.87 (Built & Tested)
£21.70 (Kit)

And for those with a taste for power. ..

PFAS00 Delivers 475W into 4 ohms and 600W into 2 ohms. These highly current
capable units can detiver 25 amps continuous ir!lo a load, whiist maintaining the
exemptary performance figures of the smaller units . . £42.00 (built & tested)
PFA/HV A very special module aimed at digital audio and wide dvnamlc' range
programme material. Delivers 300W into 4 ohms and 8 ohms on a continuous
basis, it will peak for musically significant periods of time at up to 5dBs above this.
The PFA/HV is the widest dynamic range power amplifier currently available

- e Lo £34.30 (built & tested)
THE HEAT EXCHANGER. Dther people sell heatsinks. Pantechnic design,
manufacture and sell heatexchangers. Re-examination of the heat lranslgr process
has resulted in a radically new design possessing greatly improved efficiency. The
unit 7 x 4" x 2 handles PFAs up to 300W or 1.2KW when blown £7.50

POWER SUPPLY COMPONENTS

Toroidal Mains Transformers

Voltage | 160vA ' 225 VA 300 VA 500 VA 625 VA
40-0-40 | 9.7 1136 | 12.32 -
45-0-45 — 11.36 12.32 16.05
50-0-50 _ 16.05 18.80
= ! .
Special low Hux windings. Carriage included
25A 400PIV Bridge rectifier £2.17 For the PFA/HV 500VA 70-0-70
10.000uF 80V Electrolytics £4.13 £16.05
30,000uF 75V Electrolytics £10.60 10,000uF 100V Electrolytics £5.70

Phone or write for advice on selecting the right components for your
particular application.

All prices excl. VAT. Carriage 75p. Trade supplied

Ask about our preamps, protection boards
and active crossovers

THE POWERFET SPECI_ALISTS
pantechnic

(incorporating J.W. Rimmer)
Mail order onlv to
Dept ET1/6 148 Quarry Street, Liverpool L25 6HQ
Telephone: 051 428 8485
Technical enquiries
Phit Rimmer 01-800 6667

|

ROBOTICS
FANS!!!
LOOK!!

4 onLY

£4.95

“BIG TRAK” MOTORIZED GEARBOX

These units are as used in the “8ig Trak"

computerized vehlicle, and offer the experimenter in

robotics the opportunity to purchase the electro-mechanical parts required in building remote con-

trolled vehicles. The unit comprises:

al 2 x 3V motors, linked by a magnetic clutch, thus enabling turning of the vehicle;
bl A gearbox contained within the black A8S housing reducing the finai drive speed to ap-

prox 50rpm.

Data is supplied with the unit showing vérious options on driving the motors, as well as a direction
controkier circuit, enabling the unit to turn right, left or Qo straigt ahead.

AA NI-CADS 10 for £9.95

Brand new nicket cadmium batteries by GE, stan-
dard 1.2V at 450mA/H. Professionat quality with
solder tags both ends. Special price, £1.40 ea: 10
for £9.96; Box of 80 £86.

Nicad Charger: Charges up to 4AA, C or D ceils
+ PP3. Only £7.96.

\\ - Now
4 \,’ REDUCED
W TO £3.95

ELECTRO DIAL

Electrical col ion lock-for ty
pick proof. One million combinations!! Dial is tum-
ed to the right to one number, left 10 a second
number, then righf again to a third number. Only
when this has been completed in the correct se-
quence will the electrical contacts close. These
can be used to operate a relay or solenoid. Overall
dia 65mm x 60mm deep. Only £3.96.

FERRIC CHLORIDE

New supplies just arrived 250mg bags of
granules, easily dissolved in 500ml of water. Only
£1.15. Also abrasive polishing block 96p.

STABILIZED PSU PANEL

A189 A versatile stabilised power supply with both
voltage {0-30V) and current (20mA.2A} fuily
variable. Many uses inc bench PSU, Ni-cad
charger, gen, purpose testing. Panel ready built
tested and calibrated £7.75. Suitable transformer
and pots £8.00. Full data supplied.

REED RELAYS

Manufacturers rejects — DIL and other PCB
mounting types. SP, DP and 4P make, break
and ¢/o contacts. Not tested, so may be only par
tially working or 0/¢ etc, so very low price pack
of 10 assorted £1; 25 £2.00; 100 £7.00.

TELESCOPIC AERIALS

As usea in Sinclair microvision, 9 section
100-610m1. Oniy 96p.

COMPUTER SOFTWARE

We now sell 3 fange of tapes and books for
DRAGON 32 SPECTRUM, ZX81, BBC and
vIC20. Se(\d s.a.e. for ist stating for which com-
puter required, or call in our shop

D-TYPE CONNECTORS

Gold plated pins. solder bucket British made.
i 19 1

o+
Qway plug .83 .68
9way socket 1.17 .84
Sway hood 1.30 1.04
15way plug 1.10 .88
15way socket 1.67 1.34
25way plus 1.80 1.28
25way socket 2.52 2.02
25way hood 1.50 1.20
Many other types of connectors in stock at com-
titive prices -
IN, Jack, 1DC, Coax etc
SAE for fist,

COMPUTER BATTLESHIPS

Probably one of the most popular electronic
games on the market. Unfortunately the design
makes it impractical to test the PC8 as a working
model, although it may weil function perfectiy. In-
stead we have tested the sound chip, and seil the
board for its component value only (PC8 may be
chipped or cracked), SN76477 sound IC:
TMS1000 u-processor; batt clips, R's. C’s etc
Size 160 x 140mm. Only £1.50. Instruction book
and circuit 30p extra.

SIMON GAME

Simon is back again. Another supply of ready built
PCB'’s for this flashing fight/pulsating tone com-
puterised game is now with us. Supplied tested
and working with speaker and instructions. £4.95,

LIE DETECTOR

Not a tay, this precision instrument was originally
part of an “Open Unlversity’” course, used to
measure a change in emotional balance, or as a lie
detector. Full details of how to use it are given,
and a circuit diagram. Supplied complete with
probes, leads and conductive jelly. Needs 2 43V
batts. Overall size 155x100x100mm. Only £9.95
— worth that for the case and meter alone!

PACKS PACKS PACKS

K601t We have just purchased a large quantity of
small signal transistors and diodes — ail
are fong leaded, brand new and mostly
marked. Plastic/metal: NPN/PNP. Many
have 2SA. B. C, D, numbers but many are

coded. Special low price to clear —

100gm (approx 400} £6.50

250gm (approx 1000) €15.00

IK? (approx 4000) £50.00
K602 Electrolytics — all long leaded radial
most values from 10uf to
1000uf, neary all 10V, few 16V. Bag of

£€3.50

100 assorted. £3..

K523 Resistor Pack. 1000 — yes, 1000 % and %
watt 5% hi-stab carbon film resistors with
pre~formed leads for PCB mounting. Enor-
mous range of pretferred values from a few
ohms to several megohms. Only 250p.

3 2,000 £38

510; 2, b

K520 Switch Pack. 20 different assorted switches
— rocker. slide, push, rotary,toggle, micro
stc. Amazing value at only 200p.

K522 Copper clad board. Alf pieces oo smali for
our etching kits. Mostly doubie sided fibre-
glass. 2509 (approx 110 sq ins) for 100p

K541 It's back!! Qur most popular pack ever —
Vero offcuts. This has been restricted for
some time, but we have now built up a
reasonable stock and can once again offer
100 sq ins of vero copper clad offcuts,
average size 4x 3" Offered at around % the
price of new board. 320p

K530 100 Assorted polyester caps — all new mod-
ern components, radial and axiat ieads. All
values from 0.01 to 1ut at voltages from 83
to 1000 Super value at £3.93.

GREENWELD

433A MILLBROOK ROAD, SOUTHAMPTON S01 OHX
All prices include VAT — just add 50p post. Tel 772501

—‘T
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INTELLIGENT VOICE TERMINAL

— EASY TO USE SPEECH SYNTHESIS —

e PRONOUNCES ALL ASCII LETTERS, NUMBERS AND
USEFUL SYMBOLS

e ALLOPHONE DICTIONARY ALLOWES USER TO SYNTHE-
SISE ‘ANY" WORD

e RS232C INTERFACE-SELECTABLE BAUD RATE

e INTERNAL LINE BUFFER ALLOWS HIGH SPEED DUMP

e CAN BE USED INSTEAD OF A PRINTER

e |NTERNAL MEMORY FOR COMMONLY USED WORDS
AND PHRASES

e COMPACT UNIT WITH MAINS SUPPLY OPTION

M.I.M.’s Intelligent Voice Terminal is designed as an easy to use yet sophisticated peripheral for micropro-

cessors and minicomputers. The Terminal is treated as a printer accepting a line of ASCII characters at high

speed and then pronouncing them at the correct speed, thus freeing the user from timing considerations. It

may be used to add exlra realism to games, or other interactive programs, but imposes very little in terms of
software or execution time on the host computer.

PRICES Type 1032/5 (5V PSU) — £129 Type 1032/240 (240V PSU) — £149

Please add VAT (15%) and postage (£2) to above prices. Send orders (Cheques, postal orders only) or
requests for further information to the following address.

MIM ELECTRONICS LTD BROADWAY DUKINFIELD CHESHIRE SK16 4UU

FOR HI-FI&ELECTRONICS ENTHUSIASTS!

We are the specialists of electronic kits. A catalogue with complete range of
products including pre-amp modules, power amp modules, pre and power amplifier
modules, complete kits of amplifiers, equalizers, reverberation.ampfifiers (with
cases}, alarm clocks, appliance timers, CB amplifiers, test equipment, control
(electronic touch switch, sound activated switch, light activated switch, infra-red
remote control}, music generators, battery fluorescent light and high quality black
anodised amptifier cases . . . etc. with illustrative pictures now available at the cost
of 60p including P + P, together with a 10% discount voucher for your first order.

MAKE YOUR OWN
FRONT PANELS

EQUALIZER & REVERBERATBN Hi-FI AMPLIFIER MODULES |
AMPLIFIER
Equaliser Built £73.50 | #@
- LT e

TA-323A 30W + 30W stereo amplifier
£18.96 Kit £23.96 Ass.
TA-280 60W + 60W stereo amplifier

T Reverbervator £27.50 Kit  €£33.50 Ass.

’ Bullt £79.50 TA-920 70W + 7OW stereo amplifier ss

All prices include VAT £36.50 Kit £42.50 Ass.
CONTROL MODULES PROFESSIONAL RACK

FOTOTOOL KIT (Ref: HB3)
Containing artwork, film and all the necessary process
materials required for professional quality labels and panels.
CAN ALSO BE USED TO PRODUCE PRECISION
PCBPHOTOMASTERS£23 10

UV EXPOSURE UNIT AND ARTBOX (Ref: Uv2)

A portable ready made unit containing two 8 watt UVtubes
giving a 6" x 9" exposure area which may alsobe usedasa

gl " MOUNTING CABINET
k=

TY-7 Electronic touch switch
£2.90 Kit £4.50 Ass.

TY-11 Light activated switch "
£2.20 Kit _£3.50 Ass. Available Soon

TY-18 Sound activated switch {Clap-switch) . .
£4.50 Kit £5.95 Ass. ® Wholly made of black anodised aluminium

sheets @ Suitable for high quatity amplifiers

A TY-38B Sound activated switch {voice-switch)
A H 1 and many other purposes @ Top, bottom and
"ght box with the UV filter supplied. £64.60 TY41 infea-red remog.sgn':riél (S;,ées’pgr‘\a?\% rear cover removable for access ® Dm:vem

. . . . sizes available ® Compatible price ® Front
Price inclusive of VAT & carriage. Please aliow 21 days wansmitter) £17.20Kit  £21.95 Ass. panel is of brushed aluminium fmish
for delivery. Cheques. PO’s or signed Access orders welcomed. ~4

To: Concept Electronics Ltd., 51 Tollington Road, London N7 6PB

[ Ll 1 adivision o Mail orders only
; !0 hr \Jﬁd . 0\1 Tw?wfdl. KELAN ENGINEERING Ltd Please send me the electronic kits catalogue & the 10% discount voucher for my
il J '__/“1@\3'1’; L@,\{F —i©| Hookstone Park gros:}éaerg'ers.léce'r'\g:?‘s;e E&p in stamps/cheque/postal order. Make cheques payabie to
= Harrogate. N. Yorks cs Lid.
comp|ete P.C.B. workshop NAME ..o e o 10 e snon i i |
ACATESS | reenammmmzemmsn oo s cpe 200+ g SR S MRSkl aman sSSP 2 -
[ S N Block caps please
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MULTIMETERS
THANDAR TM351

® Bench/portable @ 3%-digit 0.5" LCD @ 0.1%
basftc accuracy @ 29 ranges. @ Battery lite
typically 2000 hrs ® Complete with batteries &

test leads. £113.85.

Accessories. Carrying case £6.84. Universal
test lead set £12.65. Service Manual £3.00.

THANDAR TM353

® Bench/portable @ 3'%-digit 0.5" LCD @ 0.25%
basic accuracy ® 26 ranges @ Battery life
typically 3000 hrs @ Complete with batteries &
test leads £86.25. Accessories as TM351

THANDAR TM354
® Pocket size. ® 3'z-digit 0.5” LCD, ® 0.75%
basic accuracy. ® 14 ranges @ Battery life 200
hrs £45.94. Carrying case £3.45. Universal

test lead set £12.65. Service Manual £3.00.

THANDAR TM451

® Bench/portable @ 41:-digit 0.4" LCD @ 0.03%
basic accuracy @ Full auto-ranging or manuai

® Sample hold ® Audibie continuity

test

® Complete with battery and leads £171.35.
AC Adaptor £7.99, Universal test leads £12.65.

Service Manual £3.00.

OSCILLOSCOPE
THANDAR SC110A

® Bench/portable ® Low power ® 10 MHz

bandwidth @ 10mV sensitivity €171,

35. Carry-

ing case £6.34, AC Adaptor £7.99. Recharg-
able battery pack £12.65. X1 probe £8.05. X10
probe £8.20, X1 X10 Switched probe £10.93.
ggrggg hook trimmer pack £2.88. Manual

GENERATORS
THANDAR TG100 Function 1 Hz to
£90.85

100 KHZ

TG102 Function 0.2 Hz to 2 MHz £166.75

TG105 Puise 5Hz to 5 MHz £97.75

-

|

s T Py

ELECTRONIC COMPONENTS AND
TEST EQUIPMENT
35, HIGH BRIDGE, NEWCASTLE
UPON TYNE NEH1EW  TEL: 0632 326728

FREQUENCY COUNTERS

THANDAR TF200 10Hz to 200 MHz

® Bench/portable ® 8-digit Liquid Crystal Dis-
play. ® Frequency range 10 Hz - 200 MHz ®
Resolution better than 1 ppm ® Sensitivity
typically 10mVrms ® Time base accuracy 0.3
ppm. ® Battery life 200 hours ® Frequency,
time.average period, totalize & reset; 2 ranges,
5 gate times; external clock facility ® Coniplete
with batteries. £166.75.

THANDAR TF040 10 Hz t0 40 MHz

® Bench/portable ® 8-digit Liquid Crystal Dis-
play. ® Frequency range 10 Hz - 40 MHz

©® Resolution 1 Hz. ® Sensitivity 40 mV rms.

® Timebase accuracy 0.5 ppm @ Battery life 80
hours. ® Frequency, totalize & reset: 2 gate
times ® Complete with batteries. £126.50.

ACCESSORIES FOR TF200 & TF040 AC
adaptor £7.99, Carrying case £6.48, X1 Probe
£8.05, X10 Probe £920, Service manual
£3.00. TP60O0 prescaler £51.75. TP1000 pre-
scaler£74.75.

THANDAR PFM200A 20 Hz to 200 MHz

® Pocket size @ 8-digit LED display @ Fre-
quency range 20 Hz - 200 MHz. ® Resoiution
0.1 Hz. Sensitivity typically 10 mV rms. Timebase
accuracy 2 ppm @ Battery life 10 hours. @ Fre-
qucny; 2 ranges, 4 gate times ® BNC input soc-
kets £77.62. Accessories. Carrying case £3.45,
AC adaptor £7.99, X1 probe £8.05, X10 probe
£9.20, Service Manual £3.00.

Full spec available on all instruments, just phone
or write:

Schools, colleges, universities supplied on
official orders.

Prices include VAT. Please add £1.00 postage to
orders under £20.00.

Aciess
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USED EXTENSIVELY THROUGHOUT THE ELECTRONICS
INDUSTRY AND NOW AVAILABLE FOR THE FIRST TIME TO
THE AMBITIOUS CONSTRUCTOR, THE R50 DIY COMPUTER
FROMRADE SYSTEMS. HERE'S WHAT YOU GET. . .

@ Z80A BASED PROCESSOR @ FULL 64K OF DYNAMIC RAM @ DUAL SERIAL PORTS @ PARALLEL PRINTER PORT 40
@ UNLIMITED EXPANSION VIA TWO EXPANSION CONNECTORS @ FULL 4MHZ CPU @ FULL CPM SUPPORT VIA ADD-ON

makeit

FLOPPY ORHARD DISC OPTION BOARDS @ USER MANUAL

You

® SCIENTIFIC AND EDUCATIONAL

OPTION BOARDS INCLUDE:

@ FLOPPY DISK CONTROLLER £80

@ SPRITECOLOURGRAPHICSBOARD£99

& R50 TECHNICAL MANUAL £6.50 o
PRICESINCLUDEP+P ”

ALSOAVAILABLE PIO, SIO, IEEE 488
PORT, REAL TIME CLOCK, PROTOTYPING
BOARD, MATHS PROCESSOR USES AMD9511
ATODCONVERTOR, STEREO SOUNDMUSIC
BOARD, 192K RAM BOARD, CASSETTE
INTERFACE, HARD DISCINTERFACE, CPM2.2 AND
TURBODOS AVAILABLE. INTERFACEKITS
FORALL LEADING MICROS PRICES ON APPLICATION.

AT o
: a i
§ B ol )

DOZENS OF APPLICATIONS INCLUDE: @ AUTOMATION DEVICES
@ CONTROL APPLICATIONS @ COMMUNICATIONS EQUIPMENT
@ BUSINESS MACHINES @ WORD PROCESSORS @ GRAPHICS DISPLAYS

. -

[PLEASE MAKE CHEQUES/POSTAL ORDERS
PAYABLE TORADE SYSTEMSLTD.

{ R50DIY SINGLE BOARD COMPUTER£215
FLOPPY DISC CONTROLLER£80 (1

| SPRITE COLOURGRAPHICS BOARD£99 (1

|| R50 TECHNICAL MANUAL £6 50
MORE INFORMATION (] —
AMOUNTENCLOSED [~ | o

<,
4 NAME_

| aDDRESS. - X
_ POSTCODE___
& | RADE SYSTEMSLTD,
y 290AHIGH ROAD, m@@
b WILLESDEN, s
LONDON 29 ARNEIRRRE
p NW102EU @)l computer
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FEATURE

DATA SHEET

M108/M208 SINGLE CHIP ORGAN

iven the great popularity of the

Victory organ that we've been

featuring in  ETl  since
February, it isn’t surprising that there
have been many enquiries about fur-
ther information on the SGS-Ates
chips that form the heart of the pro-
ject. This Data Sheet should clear up
most of the questions.

The M108/M208 is a single chip
organ  featuring  solo  and/or
accompaniment modes. It accepts 61
keys arranged in a 12 x 6 matrix; a
scanning cycle takes 576
microseconds and all keys pressed
are accepted. There are two
keyboard formats: either 61 keys
(solo) or 24 plus 37 (M108), 17 plus
44 (M208) keys (accompaniment and
*solo) with the possibility of automatic
chords of the ‘accompaniment’ sec-
tion. There are internal anti-bounce
circuits.

A top octave synthesizer is
incorporated for the generation of
three 'footages’. More than one chip
can be employed with
synchronisation through the reset
input. There are separate analogue
outputs (for each foot) for solo,
accompaniment and bass sections
(square wave of 50% duty cycle) with
the average value constant. Each
section also has ’key down’ and
‘trigger’ outputs. Sustain is provided
for the last keys released in the solo
section.

There are several choices of
operating mode in the
accompaniment section:
® Manual, with or without

memorisation of the selected keys
(free chords with alternate bass),

® Automatic, with or without
memorisation of the selected key
(priority to the left for automatic

KEY DOWN
DETECT

KEYBOARD
BARS

ANTI
BOUNCE

TRIGGER

SOLO
GENERATOR

]

SHIFT
REGISTER

CONTROL
DECODER

PHASES & cLOCK
MATRIX
DECODING KEYBOARD
GENERATOR DECODER

—

—A

SHIFT
REGISTER

SOLO SOLO
LATCHES MULTIPLEXER

sOLO
OUTPUTS

— o -]

AUTO CHORD
GENERATOR =

STORE |
CONTROL

FREQUENCY

GENERATOR CLOCR

SHIFT
REGISTER

|

ACCOMPANI-
MENT
LATCHES

ACCOMPAN!-
- MENT
MULTIPLEXER

=2

BASS
TRIGGER -
GENERATOR

BASS ROM

TDB ] DECODER

-

AUTOMATIC
CHORD &
BASS

DECODER

GATE

ACCOMPANIMENT
& BASS OUTPUTS

FROM ROM
Fig. 1 Block diagram of the IC.
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chords and bass arpeggio). When in
automatic mode there are again
several possibilities:
® Major or minor third
® With or without seventh.

The chip operates from a
standard single supply of +12 V
+5%, with a low dissipation of less

than 600 mW. All inputs are
protected from electrostatic
discharges.

General Characteristics

The characteristics of the M208
are similar to those of the M108; the
only difference is the keyboard split,
which is 24+37 for the M108 and
17 +44 for the M208 when used in
‘accompaniment + solo’ mode.

The circuit comprises:
® Two pins for clock input; one for
the matrix scanning, the other tor the
incorporated Top Octave Synthesizer
(TOS); by connecting both the clock
inputs to the same matrix scanning
clock (1000.12 kHz), the three
footages generated are 16’, 8’ and
4/

® Six inputs from the octave bars
(keyboard and control scanning).

® Three multiplexed data inputs for
addressing the bass selection. These
inputs normally come from the
outputs of an external memory
(negative or positive logic with
control inside the chip).

® C[ight signal outputs divided by
section: three for the solo section
(16, 8, 4’), four for the
accompaniment section (16’ or root,
8 or 3rd, 4° or 5th, 8th/7th
according to operating mode), one
for the bass.

® Twelve outputs for the matrix
scanning.

® Five trigger and key down outputs:
KPS (key pressed solo), TDS (trigger
decay solo), KPA (key pressed
accompaniment), NPA (pitch present
in accompaniment outputs), TDB
(trigger decay bass) respectively.
These outputs, in conjunction with
an external time constant, allow the
formation of the envelope of the
sustain and percussion effects. The
duration of the trigger pulses is
approximately 9 milliseconds

® One input (reset) to synchronize
the device or more than one device
(with the same keyboard scanning
and using a single contact per key).‘
The reset action, provided by an

7




external circuit, is of the power-on
reset (high active) type and its
duration must be approximately 0.5
milliseconds.

® One TEST pin (in use it must be
connected to Vgp).

® Two supply pins.

Features

The main feature of this chip is
the possibility of formating the
keyboard either with 61 keys (only
‘solo’ without automatism) or
separating it into two sections
(‘accompaniment + solo’) with the
possibility of chord and bass
automatic in the first section.
® The ‘61/24 + 37' (17 + 44) control
chooses
mode, ie the whole keyboar
dedicated to ‘solo’ or 24 (17) keys
dedicated to ‘accompaniment’ and
37 (44) to ‘solo’.
® The ‘Man/Auto’ control, which
operates only in case of
‘accompaniment and solo’, chooses
the manual or the automatic
accompaniment.
® The ‘Sust OFF/Sust ON’ allows the
storage of the ‘solo’ section and
handles the whole keyboard or 37
(44) keys depending on the operating
mode.
® The ’‘Latch/Latch’ similarly allows
the storage of the ‘accompaniment’
+ solo’ only.
® The ‘3rd+/3rd—’ which operates
only in case of ‘accompaniment +
solo’ and ‘automatic’ changes the
automatic chord generated from
major to minor or vice versa.

"ssd 145] MCK
RESET [2] 36} TCX
8th/7th [3 58] B1
4'r5th [4] I37) B2
e'/3rd 3] %] 83
16'/R00T [0] 35) B4
BASS 7] 54) 86
afe] [33] be
B3] 52} Fi
c[iq] 9] F2
NPA[T] o) 73
ToA[12] 29) F4
T0s [13] 28] 75
KPA [i1q] 27) F6
ps 1s] 20) F7
16" [ig] 25) F8
& [17] 24} 79
4* 1] 23] F10
TEST 19 22) F1i

Voo [z9] 7] Fz

Vgg 1S THE LOWEST SUPPLY VOLTAGE
Vpp IS THE HIGHEST SUPPLY VOLTAGE

Fig. 2 Pin connections for the
M108/M208.
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the keyboard operatingv

MATRIX ORGANISATION (KEYBOARD AND CONTROLS)

M108/208 M108/208 Octave bar inputs
Matrix
outputs B1 B2 B3 B4 B5 B6
Fi G G G G G G
(7] C# G# C# C# C#  7th OFF/7th ON
1] D, D, D, D, D, 3rd+/3rd—
¥4 D# D# O# D# D#  Sust. OFF/Sust. ON
[ E, E, E, E, K ‘Tatch/Latch
[73 F, F,. F, F Fy Man/Auto
(72 F#  FR#  FR#  F#.F# 61/24 + 37 (17 + 44)
T8 G, G, G, G, G Antibounce ON/Antibounce OFF
<] G# G# G# G# G# ROMLow/ROM High
Fi0 A, A, A, A A,
i A#  A# AR AH AH
Wi Bl Bz B: 84 Bs
C, is the first key on the left, C, is the last key on the right of the keyboard.

® The ‘7th OFF/7th ON’ adds the
seventh to the automatic chord
generated.

® The ‘Antibounce ON/Antibounce
OFF’ disables the antibounce circuit
which is usually enabled.

® The 'ROM Low/ROM High' selects
between ROMs with return to ‘1’
(Low active) or with return to ‘0’
(High active). Usually the chip is
enabled for ROMs with return to ‘1’
(Low active).

‘Solo’ Operation

In this case the chip recognizes
the whole keyboard as ‘solo’ and
does not read the controls which
concern the ‘accompaniment + solo’
operation. The chip identifies all the
keys pressed and transfers to the
outputs of each section the analogue
sum of corresponding pitches. The
outputs are current generators with
average value constant, therefore it is
sufficient to connect the pins to one
load and send the signals on to the
filters.

In the case of ‘Sustain OFF’ each
new key pressed or released is
accepted or deleted in a time less
than 576 microseconds. In the case
of ‘Sustain ON’ the chip has a
different operation according to
whether the new key (keys) is pressed
or released: each new key pressed is
always accepted in a time less than
576 microseconds, whereas each key
released is deleted with a delay of 73
milliseconds and only if there are stil
keys pressed. In fact, if after the 73
milliseconds there are no keys
pressed, the last key (or keys)
released remains stored until new
keys are pressed. In this mode it is
possible to have Sustain, with
external envelope shaping, for the

" last keys (or key) released. The pitch

envelope is controlled by a DC signal
KPS (any key pressed), and there is
also an AC signal TDS (trigger decay
solo) which provides a pulse
whenever a key is pressed. An

appropriate antibounce circuit,
inside the chip, solves the problems
associated with the keyboard

contacts.

‘Solo + Accompaniment’

Operation

In this case the chiﬁ identifies the
‘accompaniment’ on the first 24 (17)
keys on the left, and the ‘solo’ on the
remaining 37 (44) keys and reads all
the controls which concern the ‘ac-
companiment’ section. The ‘solo’
function is identical to ‘61 keys’
mode, but for the ‘accompaniment’
section there are two possibilities:

Manual
The chip identifies which keys are
pressed in the ‘accompaniment’ sec-
tion, and transfers to the ‘accompani-
ment’ outputs the analogue sum of
the corresponding pitches. The ‘ac-
companiment’ section is fully in-
dependent of the ‘solo’ section and
the signals (if there is no ‘latch’) re-
main at the output only while the
keys are pressed even if there is ‘sus-
tain on’.

The ‘bass’ section gives at the
bass output an alternating bass bet-

Fig. 3 The input cdlock waveform.
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ween the first on the left and the first
on the right of the keys pressed in the
‘accompaniment’ section; the pitch
switching timing is dependent on an
external ROM (three bits). The ‘ac-
.companiment’ control stores the last
keys released and the output signals,
including the bass output, remain un-
til new keys are pressed. The TDB
(trigger decay bass) output gives a
pulse corresponding to every output
change; _there are also two DC
signals, KPA (any key pressed accom-
paniment) and NPA (pitches in out-
put accompaniment) relative only to
the ’‘accompaniment’ section. The
first of these signals (analogous to
KPS) concerns the keyboard and
does not consider the ‘latch’ condi-
tion. The second on the contrary con-
cerns the ‘accompaniment’ output
and considers the ‘latch’ condition.

Automatic

The chip recognizes in the ‘accom-
paniment’ section only the first on
the left of the keys pressed and, ac-
cording to the setting of the following
controls, produces a major or minor
chord with or without seventh only
the 4’ footage but with separated
outputs for root, third, fifth and
eighth (or seventh if the chord is with
seventh).

The bass section gives the bass
arpeggio among root, third, fourth,
fifth, sixth, seventh and eighth with
pitch switching dependent on an ex-
ternal ROM (3 bits). In automatic
mode the two octaves of the ‘accom-
paniment’ section inside the chip are
connected in parallel both for the
chord and for the bass; therefore by
pressing any one of the two keys of
the same note the chip generates the
same chord. )

The ‘latch’ control stores the ma-
jor chord and the bass pitches (until
new keys are pressed); the modifica-
tion of the chord stored (from major
to minor, addition of seventh) is
always possible by operating the pro-
per controls: by releasing these con-
trols the chord becomes major again.
It is possible to delete the stored pit-
ches both in manual and in
‘automatic’ mode by a latch control
signal.

Once again there are KPA, NPA, and
TDB information; however the TDB
pulse, which normally appears at
each arrival of the ROM codes, does
not appear if there are no pitches in
the “accompaniment’ (and bass) out-
puts or, in the case of alternate bass
(in manual mode) if the codes in-
dicate conditions of indifference.

ETI JUNE 1983

l Parameter

I Test conditions

| Min.—[ Typ. ] Max. ]Unit ]

RECOMMENDED OPERATING CONDITIONS

’ Vpp  Highest supply voltage I

l 11.4[ 12|12.6|V ]

STATIC ELECTRICAL CHARACTERISTICS (Positive logic,
V=0V, T, =0 to 50°C unless otherwise specified)

INPUT SIGNALS

Vpp=+10 to +14 V,

Vi Input high voltage Note 1 Vop—1 Voo Y
Note 2 4 18 \
Note 3 . Vop—2 Voo \
Vi Input low voltage Note 1 Vss Vg+1 | V
Note 2 Vs V,+06}| V
Note 3 Vs Vgs+2 | V
Iy Input leakage current V=14V T,,=25°C 10 pA
LOGIC SIGNAL OUTPUTS
Ron  Output resistance with 300 500 |ohms
respect to Vg
Ron  Output resistance with
respect to Vo Vour=Vop—1 15 25  |kilohmsg
(driver off)
Vouw  Output high voltage Voo—0.4 Voo \
Voo Output low voltage Vi+0.2\Vs+0.4] V
POWER DISSIPATION
[ loo  Supply current Tomp=25°C | | 30 I 45 I mA |

ANALOGUE SIGNAL OUTPUTS (the external load must be connected to V,,/2)

lon  Output current with Outputs loaded with 1kO 35 50 70 pA
respect to Vpp/2 resistor versus Vpo/2

e Output current with Outputs loaded with 1kO| —35 | —50 | =70 | pA
respect to Vg resistor versus Vpo/2

Note 1: Refers only to the clock inputs

Note 2: Refers only to the inputs from the external memory|

Note 3: Refers only to the reset input.

DYNAMIC ELECTRICAL CHARACTERISTICS

MASTER CLOCK INPUT

f, Input clock frequency 1000.12 kHz

t, t  Input clock rise and fall | 1000.12 kHz 40 nS
time 10% to 90%

ton tr Input clock ON and OFF .
times 1000 kHz 500 nS

TOP OCTAVE SYNTHESISER CLOCK INPUT

f, Input clock frequency 100 (1000.12| 2500 | kHz

t, t;, Input clock rise and fall | 1000.12 kHz . 40 nS
times 10% to 90%

ton tog INput clock ON and OFF
times 2000 kHz 250 nS

TDS and TDB OUTPUTS

ton Pulse duration 1000 kHz 9.216 mS

t, t,  Outputs rise and fall times| 1000 kHz 100 nS
10% to 90% J
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32 61 65 123 130 246 261 493 523 987 I1046
c B C B C B C B C B C

16’

8 65 123 130 246 261 493 523 987 1046 1975 |2093
c B C B C B C B C B C

¥ 130 246 261 493 523 987 1046 1975 2093 3951 4186

|

c B C B C B C B C B C

(DS N WU S A |
B1 B2 B3 B4

BS B6
\ RN J
¥ . v
ACCOMPANIMENT SOLO SECTION
SECTION {ONLY M108)
{ONLY M108)

Fig. 4 The frequency range of each
octave (16’ , 8', 4’ footages).

Fig. 5 Connection of the keyboard
and control switches.

BASS TRUTH TABLES

ABSOLUTE MAXIMUM RATINGS

Voo Source supply voltage with respect to V —0.3to +20V
(GND) pin voltage

V; Input voltage with respectto V, —0.3t0 +20V

lo Output current at any pin 3mA

Too Operating temperature 0to 50°C

Stresses above those listed under *Absolute Maximum Ratings’’ may cause permanent damage
to the device. This is a stress rating only and functional operation of the device at these or any
other condition above those indicated in the operational sections of this specification is not im-
plied. Exposure to absolute maximum rating conditions for extended periods may affect device

reliability.
LAST
15t OCTAVE
on THE LEFT an OCTAVE  3rd OCTAVE 4thOCTAVE 5th OCTAVE | CONTROLS
._ = _ A3 Fi X
il Fi2 Fi Fi ]

B

o—oll

fad

o——03|

]l

i

——03N

I

it

N OCTAVE BAR B1
Y Y
ACCOMPANIMENT SOLO SECTION
SECTION (ONLY M108} {ONLY M108)
{2 OCTAVES = 24 KEYS} {30CTAVES = 37 (36+1) KEYS)

NOTE: THE SWITCH ‘OPEN’ CORRESPONDS TO 'KEY NOT PRESSED’ OR
‘CONTROL IN THE FIRST CONDITION’
{SEE THE TABLE ‘MATRIX ORGANISATION}

Low Active (Change 1s to 0s and vice versa for high active)

Alternate Bass Output
(Manual mode)

External Bass Arpeggio Output
Memory Code (Automatic mode)
C B A
1 1 1 No change
1 1 0 Root
1 0 1 3rd
1 0 0 4th
0 1 1 5th
0 1 0 6th
0 0 1 7th
0 0 0 8th

No change
1st on the left

1st on the right

KEYBOARD
AND
CONTROL

SWITCHES

B6
BS

B3

81

CLOCK GEN, VIBRATO
1000.12 kHz OSCILLATOR
+Yop
+Vpp 2
19 40 ALL
20 39 ko0
18
21to 32 & 1 — .
K Fito Fi2 75 O 8 > SOLO OUTPUTS
3 016’
ry O 8th/7th
z —O 4'/5th ACCOMPANIMENT
+Vpp O 8/3rd OUTPUTS
—O 16'/ROOT
T = -O BASS OUTPUT
Y
ALL 7—OTDs
5k6 O KPA
33 O NPA
1 5 5O DB S
35 ] 3
36 ROM
37 2 A
38| 1 ]

_ Fig. 6 A typical application.
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Play the AMBIT numbers game ......

Th¢=T long awaited implementation of on-line order processing is with usatlast, and whilst this meansthat orders
forin-stock items can now be processed more efficiently, it also means that orders should be submitted using
stock codes for best results. Our current catalogue (75p)includes all order codes (watch out for the new
expanded .Spring edition), but here’s an abstract from some of the more popular lines to use as a quick

reference.

Rememberthat youcanalsoaccessourcatalogue viaREWSHOPon

REWTEL, which now includes on-line current price and delivery
information. You need a 300 baud MODEM and RS232 terminal,
(various suitable configurations based on popular micros have
been published in recent past issues of Radio and Electronics

World).

a year with full price and delivery information.

ALWAYS USE STOCK NUMBERS WHEN ORDERING PLEASE.

Prices shown here exclude VAT, and the P&P charge is currently
60p perorder(unlessotherwise indicated). Remember thatourtele-
sales service operates with human beings (not ‘dumb’‘ machines)
from 8am to 7pm (and frequently later) Monday to Friday, and 9am
to 8pm on Saturdays. REWSHOP operates 24 hours a day, 365 days

4000 CMOS Tyoe Stock No.  Price Type Stoch No.  Prize Type Stack No.  Price Type Stock No.  Price Tyos Stock No.  Price ,,WP' Stock No. “Puce Typr Stack No Price
- 4703 2304703 4.8 74185183 3174181 0.87 740914 2974914 110 uA758 6100758 235 HA11223 8111223 218 285K134 8000134 310 6v8 1200688 610
voe  StockNo Prce | 4704 2304704 €24 | 745183 3174183 105 | 4c918 2974918 130 Toatrow o060 o | wnizzs  sriizss s § osas  sooors a3 | v 1200828 010
a00GUB 2204000 0,11 4705 2304705 4.24 7418190 3174190 039 740925 4925 $.00 TDA1028 6101028 111 HA12002 61.12002 .2 i85 vl 1200918 0.0
400t 2304001 0.1 4706 2304706 450 748191 3774181 039 74C! 29 74926 0 TDA1029 6101029 11 HA12017 8112017 0.80 250753 5803753 234 10 1201008 0.0
0002 2304002 017 | 4720 2306720 400 | 7415192 3174182 0.38 2974927 600_ | INAIO3A 6101036 200 | HAI2402 6112402 195 SMALL SIGNAL RF 1 1200108 010
4007 2304007 043 | 8723 2304723 095 | 7415193 3174193 M1035 6101034 210 | wmizan  stazan 120 1 12 1201208 010
4008 2704006 050 | 4724 2304724 0.95 | 7415194 3174194 | TOAI05aM 6101054 145 HAT2412 6112412 155 BFY50 5806500 022 15 1201508 0.10
J009UB 2204008 025 | 4725 2704725 224 | 748195 37174196 YRG0 TOMOBZ 6101062 195 113741 6113741 0.3 8r241 5806241 0.18 8 1201808 010
a011 230801 011 | 40014 2340014 0.54 | 745196 31 74196 07 TOANT2 6101072 768 MKS0366 6150366 33§ 8F273 5806273 0.18 2 1202208 .10
A0 IUB 2704007 011 | 40085 2340085 0.98 | 7atste7 3174197 s TDAI074A 6101074 §.04 MKS0375 6150375 385 8272 806274 020 27 1202708 0.10
aovy 2304012 014 | 40088 2340098 v.8a | 18221 3174221 0 TOAL0B) 6101083 195 MM53200  §153200 3.90 BF362 5806362 043 n 1203308 .10
a1 2308013 028 | 40108 2740105 aks | res240 3774200 \“HLE- T0A1090 6701090 3.05 BF440 5806440 021
a0ts 2304015 vso | 0180 2740180 10 | raszar 3174200 ;::Egs 3007420 WAVIYT 6112410 120 PRESCALER BFa4) 5806441 0.21
W16 2304016 022 | 20161 2340161 105 | rais2e2 3174242 e Sl HAIGE 6101196 200 | uzes 5102640 207 | OF9 5808479 088
4017 2304017 040 | 40062 2340162 105 | 7415243 3179243 ; HANIG? 6101187 1.00 U265 6102650 348 | BF6795 wee 5806679 —0.55 BRYSS100 5255100 0.50
3020 2304020 0.55 | 40163 2340763 105 | 1415288 3174244 JaHC26EI 3073268 041220 6101220 140 | 266 5102660 243 |=OFRS! = 5807081 —133—] C10601 5200105 070
021 2304021 uss | 90174 2340174 105 | 7215246 3174245 1HC1007 Rpa0109002 w03 6101303 099 | vicewoc  srotrep 12es | 6FT9S 5810095 099 | ctzor 5200122 145
022 2304g22 s | 40VIS 2340175 105 § 74LS251 31 74250 LS g W07 6101307 155 | wsioav  srozdtz dsa | OFW9Z 5808092 080 | oNBd3 5206403 222
020 2302 wis | 40192 Z3episz s | ses:sa 3174253 ULEH  uHH MCI3I0P 6701310 190 | wsiams  grozzs  ase | GFY0 580990 090 | ONEOVIA 5806073 098
w02 2306026 033 | 40193 2340193 108 | 7aLs2s7 3174257 o L8HG2A Y0 2424 MCI330 6101330 120 | wsmes2d  6ross23 1130 | NEZI9 5621936 500
4025 2704025 05 | 40195 234p195 1os | 7ais2se 3174258 036 ZZSEISg 373%4,;; oo MCIIS0 6101350 120 | mowssza 6105526 1130 | 21X33 5806232 050
027 2304027 0.26 78LSKX 745259 3074259 .81 | QR 3000 1os HAYITO 6171370 1.90 MSMS525 5105525  7.05 N2369A 5802369 038 BALANCED ‘MIXERS
4028 2304028 050 745260 3174260 0.26 HA1388 6101388 275

MHCIT 1079373 240 MSMS526 6105526  1.85 SBLY 1200003 4.6
029 2300029 05 | 1S00 3107400 0.1 | ra1s266 3174266 0.20 MiaseN 6114580 045 | wswssa 6155271 876 RF_POWER SBLE 1200013 640
9035 270095 067 | 2S00 Jrozapr om | 7as2ry yr7azzz gy | JARQING J074374 280 yeyagee  srgrags 125 i BFWIGA 580807 3 X

JAHCS1) 3074533 240 ICM7106CP 6107105 9.8§ 08016 0.8 SBLIX 1200023 633 M
4000 2304040 068 | 74502 3107402 0.1 | 741s279 3174279 035 SUBI0 6101610 192 \CM7101CP 6107107 955 | MAF23T 5814237 320 | smar 1200033 1080 (@
w087 2306047 050 | 79503 3107003 001 | 7ais283 3174283 pap | INCSQ J07asd 240 | g6y grousrr 1s0 | o3z sronizr 7so | MRR238 584238 ws0 | spari i2o00e0 1277 |
w081 2708043 060 | 7as08 3107004 ora | 7as290 3174290 0ap | 7AHCISS  J074165 138 5461 gronsr2 160 | omzies 617218 1350 | MRR2Ss 5874265 4000 | smaw 1200057 1634
aaa  230apa 08 | 7ASDS 3107405 0a [ 7as2e3 317403 oag | TMC3 207407 V0 | suen  srores 206 | iwrnee 6176z 1ss | MAFssan  serases tese | s 1200087 1535
c04 2304046 os0 | 74008 3107408 o1a | jais2es 3174208 sa | JSEE TR (o L1620 6101620 250 CMIVTA 6107217 aso | MRFAT2 5814472 12§ ’
2043UB 2204049 024 | 7509 31072409 0.4 | 2418365 3174385 034 L1621 §101621 250 $PB629 6108629 185 MRFATS 5814475 480
A0S0 2704050 024 | TS 3107610 014 | Taisies 31 ra3es oen | (MC162 3074162 133 | g3 5101623 244 | gager  groseer  son | MRS 5814529 499
w080 2704081 o'ss | SN 3107411 0ae | jas37 3074367 030 | JNCI6d - J074163 A1) shes srgiess 250 | segrey  groaes g0 | PIEEN Ssussn as0 T
w82 2304052 oes | 74812 3107417 0ra | reisIea 317e368 qap | JSMC4SB 074538 210 SLI626  (SL6270) e srogse  1s0 | TP 5812320 1024 LS
057 2904052 055 | A 3oens 031 | vasa Jiras o | e 07 235 e groisn ez | 0 Orossan 80| e oowes 08 CXZ5 AediCH 15 20250 0.15
W60 230400 075 | 7MS10 Jrozare 033 | sy 3izagra agy | JMCIS0 J0M0 288 | gyes  sromeao 225 | wigane  pruos woo | 27Kasse  sgosess oas | YUSERed 19010 048
W86 2704085 030 | PS16 3107415 018 | rasas 3pazzs oay | 04T 007442 000 | gyeey  grgisar 225 | wpasgis 61 spis  a4s | NOB66  sardges  ngo | COKZBGuCK 1520260 0.1
wes 7704088 o6 | 740s20 3107420 0as | rasanr mzady osa | JAMC1E . J074138 108 | yeigas  gromas 325 | upaarsy  sreazs; oo VII9P Green 1501790 0.16
0goue 2204069 ora | 7421 3107221 0ra | rasate 3r7a3p vas | JMCI9 076109108 L gponny  g102002 125 | wciasisie srrelsi a00 SMATL SIGNAL FET CaX27 YeilCir 1520270 0.18
e e vy L uss drorzz wre | wmsye 3iaae vas | JMGesie 3004514 340 WD G o Sl SR | o ey | vi6op vetow 1501800 010
N 230d071 oxe | MSB® 310725 014 | Tausaes Frgajms vap | JeNCHSSs J00asas IS ugger 6101090 305 | wiigsies grraiss as0 | a0 gposse pgg | XM AOISIN0 0ag
w2 2304072 oxe | 1527 3107427 030 | Tasase 3 sasss 021 | TRTA D L UIN2283 6102283 1.00 s BFaE1 0069651 0.70 Standard Smm 1A LEDs
73 2304073 016 | MS28 37107428 018 | 741530 3r7a380 0.8y | Lol 37000 pag f CAJDSO 610dos0 0.0 SMALL SIGNAL AUOIO IS 6006963 093 | COYA0L Red 1510400 0.2
075 2304075 01 | 74S30 3107430 0.4 | 7415393 3174397 0.48 i CA3089 6103089 1.84 130 5902310 088 | COYI2L Green 1510720 0.1
4076 2704076 0ss | 141S32 3707432 0.4 | 7415398 3174398 0.80 Ca3123 6103123 1.840 BC182 5800182 0.0 76 5902176  0.65 COY7AL Yellow? 510740 0.15
4077 2304077 019 | 78S33 3107437 004 | 741S399 J1 4399 0.65 CAII30E 6131300  0.80 8212 5600212 0.10 25K55 901055 032 COX38A Oried 15-20380  0.20
4078 2306078 ue | JUSY 3107437 w1s | 7418490 3174430 w0 | miock  roooio  3.08 CA3INT 61130 00 | 8237 800237 008 | So0ps  sggres 037 | COX3GB oiict 1520390 029
2981 2704081 08 | 74838 3107438 0.48 | 74LS6T0 31 74670 1.5 MF10 §100011 505 CAJ140E 6131400 0.46 8238 5800238  0.08 I5K45 5004045  0.49 .
4082 2704082 08 | 4S80 3107480 918 1149 5100149 188 CAJIBSE 6107089 220 | BC23 5800239 0.08 | o) 004051 054 Lo 26 0 B A4
4093 2304097 030 | 74542 3107427 0.30 m INA234 6102340 BSO CAI240E 6132400 127 BC307 5800307  0.08 ISK60 6004060 058 COX10 Red 1520100  0.17
2089 2304099 om0 | TUS37T 3107447 0.15 u2378 £100237 1.28 MCI3S7 6103357 285 BC308 5600308  0.08 I5K88 6004088 0.99 £OX11 Green 1520170 0.20
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4506 2704505 0.70 | 7454 3107454 014 | 74C0B 2907408 0.35 (MICIAH 6103010 0.67 KM3N02 6103702 T4.84 B8Ca13 5800413 0.10 A8K112 6004112 480 Infra-Red LEDs
4507 2304507 037 | 141556 3107455 094 | 7ac10 2907470 035 | mdowaN  Erodon 027 LM3900 6739000 080 8cars 5600414 0.11 a9y Emit 1510990  0.56
4508 2704508 150 | 7USTA 3107474 v21 | 7acis 4s5eac LM308H 6103080 0.70 (M3S0SN 6139090  0.68 BC415 5800415 0.10 BPWA1 Det 1530410 1.5)
4510 2704510 055 | 7STS 3gzars ey | raczp 2907420 03s | MdoBON 6703081 065 IMJQIAN 6700914 280 | BC416 Sp0drs Wit AAN2 1201128 0.25
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asta 230e514 125 | 741583 3107483 033 | racaz 2907442 105 | LF347 6100347 160 KBaa12  §10eqs2 195 | BCSS6 s8OS 002 & G0 oo onn psy | oswva? 1540370 148
4515 2304515 125 | 70585 3107485 044 | 7acas 2907448 150 | imaeg 6107480 0.90 KBaa13 5104413 195 | BLS60 s800560 012 | 0 1200915 0.07
4516 2304516 0.60 | 741586 3707486 0% | 74C73 2907473 075 | LE3s1 6103510 0.49 XBa41?  §104417  1.80 BC633 5800639 0.22 0447 1200476 0.10
4518 2304518 035 | 741590 3107490 024 | 1ac7a 2907474 035 | 11353 6103590 0.6 | KBAs20B  61paa20 1.08 | BCBAO - 560060 022 | Ll 1262006 0.75 AT DIFFUSE
4520 2304520 060 | 74591 3107491 036 | 74C76 2907476 060 | LMBON 6100380 1.00 T0A4420  £1-14420 265 MPSAI3 - 5804p17 030 | V224006 04 | V320 1505200 0.7
4521 2304521 130 | 74892 3107492 032 | 7483 2907483 130 | IM38) 6100381 181 TOA4421 6174428 2565 MPSAG3 5804063  0.30 WOOS 1210506 020 vaz 1503210 0.28
4522 2304527 089 | 14593 3707497 024 | 74C8s 2907465 1.30 | LM382 6100362 181 KBaa23 6104423 230 | 2TKWO 58008 0.0 F U ,2,3“ i van 1502220 0.20
4526 2304526 0.60 | 70595 3707495 036 | 74C86 2907485 1.30 | INAISCE 6700419 198 KBaaze 6104426 ves | ITKN2 s60iziz 0G| o, mau;s ”: Vi 1503230 020
4527 2304527 080 1 74(S107 3174107 031 | 74089 2907489 360 | INA423 6104230 100 KB4a30 6704430 230 | 2TX6S3 5801657  0.20 INSDDS 1740046 gg, Vim0 1503300 0.7
4528 2304528 065 | 74LS108 3774109 025 | 74090 2907430 105 | INAISER 6104250 350 KB44IT 6104431 195 X783 5801753 0.20 INaa8 1241486 05 | VAR 1503310 026
4529 2304529 0.70 | 74S112 3174182 021 | 74C83 2907493 1.05 | INazeEs 6104260  3.00 KB4432 6104432 195 2N2904 5802904  0.25 IN5404 1254066 0.18 VR 1503320 0.20
4531 2004531 0.65 | 745113 3174113 021 | 7aces 2907495 125 | Nazies 6104270 628 K433 grosary 152 | N5 Sso2s05 025 | oo oo ge | ovan 1503330 9.20
4532 2304592 080 | 795118 3174008 020 | 740107 2974107 060 | ZNa28E® 6704280 478 KB4436 6104436 253 | 2NI%05 5603905 010 ; Va0 1503400 017
4536 23pa530 ao0p | 745122 3174122 021 | 7a01S1 2974150 210 | INA29E:8 6104290 2.10 KBaa]  prpsa3y 175 | I58B4BA 5803845 0.30 VARICAPS vy 1503418 0.2
4536 2304536 250 | 7418123 3174123 036 | 740154 2974154 305 | INS32CNN0 6704320 28.09 KB1438 6104438 222 2586484 5603645 0.40 Viaz2 1503420 0.20
938 2704538 oy | 7asi26 3174125 027 | 7aC157 2974157 200 | INGICHO 6104330 2259 | KBaaar  6rpasar 135 | 2308664 s0JeE5  03n | AN 1201025 0.30 | 55 1503430 0.20
4538 2304539 080 | /a5126 3174126 027 | 74060 a0160 IN480J §104400 080 KB444S 6104445 129 2506688 58.03668 040 Ba1zi 1201215 0.30 V510 1505000 017
4543 2704547 080 | 748132 3174132 0.21 | 2sC1610 40161CM NasOE 6101500 161 KBi446 6104905 275 | 2SAB72A 502872 019 | BBIOSE 1201055 030 | 0, 1505110 0.26
4549 2304549 350 | 7415133 3174133 0.24 ) 7401520 40162CM NESE2 6105420 1.20 KBa443 6104448 165 | 2SAI084E 5801084 025 | BBI0SB 1201095 027 | . 1505120 0.20
4563 2304553 270 | 145136 31 74136 0.20 | 78C1630 40163CM NESAs 6100545 1.80 NESOAd 6105044 226 | 2SAMDOSE 5801085 025 | BB204p 1202045 008 | .. 1508130 0.20
assa 2304554 120 | 7405138 3124138 .30 | jacres 2974164 105 | NeSssw 610550 0.20 MC5229 6105229 as0 | 2SCITISA S80175 09 | BB2i2 1202125 195 1y 1505200 017
3535 2304585 035 | 7atsiie 3176130 020 | 7agiss 2974765 100 | NESSEN 6105560 080 | WNESI2  £7ssazp s | ISC2SABE 5802546 024 | WI2ID 1202105 030 ) o 1505210 0.2
466 2304556 0.40 | 74(S151 3174151 0.30 | 740173 4076C SISB0C 6105600 198 | KMS624 6105624 435 | ISC2SATE 5802547 024 | MVAMIIS see KVIZI6 V522 1505220 0.20
857 2304557 230 | 245153 3074153 034 | 7401740 40174CM NESGZ 6100562 405 | SD60OD 6706000 3.7 M¥AM)Z5EaelkY1 225 V621 1505230 0.20
558 2704558 08D | 7418155 3174155 030 | 74C1750 40175CM NESea  610055¢ 428 | SI6270 6106270 203 AUDIC" POWER K210 1212005 245 [ oy 1505300 017
4559 2304559 350 | 745156 3174156 033 | 7401920 40192CM NESES 6100565 1.00 SLBI0 6106310  2.45 80139 5615139 0.29 KVIZIN see "Vy‘m VeIl 1505310 0.28
1860 2300560 250 | 748187 7174157 027 | 7401930 40193CM NESGE 100566 130 | Sieaa0  Grosac0  3as | BDWO  sgasrag 03y | K128 0202255 275 |, 1505320 0.0
4561 2704561 1.00 | 7a1S158 3174158 0.27 | 74C1950 40195CM NES67 6100567 1.30 SLEB00 6106600 375 BD165 56.15165  0.46 V1235 1212355 275 | 55 1505330 0.20
4662 2704562 250 | 7415160 37174160 034 | 740200 2974200 650 | NESION 6100570 385 SASEE10 6706670  1.48 80166 58.15166  0.48 KV1236 1212365 1.85 V540 1505200 017
4566 2704566 120 | 2415161 3174160 036 | 740221 2974221 185 | si62s §10062¢ 328 SI6640 6106640 275 80179 sg15179 038 | KW 1293105 0ab | 0, 1505410 0.26
4568 2304568 145 | 7as162 3774162 038 | 740901 2974901 055 | oATOWC 6107090 068 516690 6106690 175 80180 5815180 041 V1310 1213205 0.40 V542 1505420 020
4569 2304569 120 | 7aUS163 3174163 036 | 740902 2974302 055 | GATOSPC 6107091 0.3 SI6T00 6106700 275 | TP3IA 5845031 035 ENER DIDDES V543 1505430 020
45672uB 2304572 0.32 7315164 JF 74164 0.40 740903 29 74903 055 vAT10HC §1.07100 0.64 SASB710 6106710 1.48 TIP32A 5815032 035 Y550 15.05500 0.7
4580 2304580 3.2% TALSI65 31 74165 0.60 740904 2974904 0.5% vA710PC 610710t 059 187225 6107225 165 M2955 58 12955 0.88 BZYBBC 400mW. 5% V551 1505510 0.28
4581 2306581 140 | 7a0S166 3174166 0.56 | 7ac90s 2979905 650 | uar1iCN G170 o5 | cM7sss  6r7ssso oso | oaw3ss  sgijo99 0S8k V7 1200278 010 | yesy V05520 020

| 562 2304562 070 | 74168 3174168 089 | 740906 2974906 055 | oA733CH 6107330 0.9 C18038CC 6108038 450 | 258720 5815720 060 | 343 1200338 010 | yesy 1505530 0.20

4583 2304563 080 | 2415170 3174170 063 | 730907 2974907 0.55 | uAlaiCw 6107410 0.86 MSL9367 6109362 175 250760 5647800 D.BU-f, V3 1200398 0.10
4584 2304584 027 7418173 3174173 0.47 74C908 2974908 110 uAT4ICN 8107411 0.20 MSL9363 6109363 115 28 8001048 .10 b7 1200478 030 TRI COLDUR
4585 2304585 0.45 7418174 3174174 037 740909 2974809 210 uATAICN 610x70 070 K70 110170 107 J50 6001050 425 i1 1200518 0.10
47102 2304702 450 7418175 3174175 0.40 740910 2974910 5.00 uAT48CN £104780 030 TK1032¢ &1 10321 275 25081 6001083 155 5v6 1200568 0.10 V518 1505180
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ALL KITS
INCLUDE PCBs

Full kits include printed circuit boards, includes the project — you will need to
components, hardware, 1.C. sockets, order the instruction reprint at an extra
cases etc. unless stated {not batteries). If 45p each. PCBs included. Reprints
you do not have the issue of E.T.I. which  available separately 45p each + pétp 45p.

MAX/MIN THERMOMETER April 83 €43.78 £22.84
LOGIC PROBE March 83 less case £6.98 8 SOUND BENDER OCtBY ..o
ACABMIMODULEMarch 83 -€24.51. WATCHDOG SECURITY ALARM Aug 81 _£47.66
ZXADC Jan83 . ..o - £34.98 § RECHARGEABLE BATTERY extra ... . £19.96
SPECTRACOLUMN Dec 82 HANDCLAP SYNTHESISER Aug81 . £32.98
T — WAH PHASE June 81. Less pedsl ... £14.78
PLAYMATE Augu/Sept 82, less opt LED JEWELLERY June 81. Cross £2.98
pedal + mains unit....... 90 | Star £9.91 Spivad £7.90
Case axir® . .................... £28.42 | GUITAR NOTE EXPANDER April 81 £17.98
DUAL LOGIC PROBE Sept £14.98 | DRUM MACHINE Aprid8Y . . . (86.97
AUTO VOLUME CONTROL Sept 82£4.28 less case | ENGINEERS STETHOSCOPE Mar 81, £20.98
INSULATION TESTER May 82.. £17.57 | SOUND PRESSURE LEVEL METER Feb 81
AUTORANGING  CAPACIT, e ££43.98
Mar/Aprit82 ... . .. . £71.99 INFRA RED ALARM Fob 81 ... (5098
HIGH QUALITY PHONO AMPLIFIERS Feb B2. 4INPUT MIXER DecB0. . .. . 2174
MUSICAL DOORBELL Dec B0 . 2.7

Less case
MOVING COIL STAGE ... METRONOMENOVS0 ... . f8
MOVING MAGNET STAGE ULTRASONIC BURGLAR ALARM Aug 80 £29.50
PEST CONTROL Feb82. ... oo . £7.46 CAPACITANCE METER Aug 850 m.22
GUITAR TUNER Jan 82.... ..£31.87  CMOS LOGIC TESTER Aug 80 €11.98
78
7

COMPONENT TESTER Dec81 ... €8.78 CLICK ELIMINATOR Apsil 79 £67.70 Or loss case
CARALARM NovB1 . = s

f49.98
MORE TS _ siMiLAR STVLE TOET HIGH RESOLUTION - AND
Instructions included (separately 45p eac
Please quote ret. no. when ordering ‘ 'w L

Q1 SEATBELTREMINDER . f4.18 Q12 METRONOME . 028
03 3CHANNEL SOUND TOLIGNT . E1.44 Q14 BRUM SYNTHESIZER. i .

G4 WEIRD SOUND EFIECTS  GENERATOR 918 TELEPHONE BELLAEPEATER 13.98 Elther Cased or Open frames to
e (538 Q16 ECHO REVERB i *e O s h ifi ti . h ht
S BlEcToudBieE T R qn MEcRaav s 20 EM's. The specification is right,

1. 8 £14.
Qb CABLE TRAGKER | CEMETER IR Q19 GUITAR PRE AMP £6.98 the prlce IS even better_
Q9 SIGNALTRACER . £431 CASEexva L an
Q10 CONTINUITY CHECKER £5.98 (20 ULTRASOUND BURGLAR ALARM  £20.43 .
il e Phone or write to our Sales

=¥,

t fori diat ti
MAGENTA ELECTRONICS LTD Dep e DT ERdEn

EB26, 135 HUNTER ST., BURTON-ON-TRENT, STAFFS

DDA BB e ey i CROFTON ELECTRONICS LTD

TO ALL ORDERS o;'r?gisml.c;ioeuswen.gome OVERSEAS 35, Grosvenor Road, Twickenham, Middx, TW1 4AD.
ORDERS ACCEPTED 8Y PHONE R POST.  Loaanhmust be i steing. IRISH REPUEC Telephone: 01-891 1923/1513 Telex: 295093 CROFTN G
SAE ALL ENQUIRIES PRICES + 10%. ELSEWHERE — Wirite for Quote

July issue on sale at your newsagent from 10th June

ZX81

User-definable, high resolution graphics for the Sinclair ZX81 computer — without fuss!
This is a simple add-on PCB that plugs into the ZX81 ROM socket; no modifications to the
computer hardware are needed in this project! The ZX HRG is completely software controlled
and allows you to program high resolution graphic characters for, say, a Space Invader game,
graph plotting or anything else.

Software control allows the high resolution characters, once set up, to be saved on cassette then
loaded and re-used at any time, and switching between either HRG user-graphics or the
standard Sinclair character set is easy, under software control. Any single element of an
8x8-pixel character can be individually controlled, giving a screen resolution of 256x176,
allowing fine detail graphics programming.

The ZX HRG Board is the first half of a Sinclair Graphics Package. The second project is a
user-programmable joystick controller — the first of its kind! Unlike all others it can be instructed
to operate with any commercially available games programme, and will appear in the August
issue of Hobby Electronics. A slightly differen}: version for the Sinclair Spectrum will also be out
shortly.

Although these articles are being prepared for the next issue, circumstances may alter the final content.
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% Gold service available. —~— A\
21 days manufacture for urgent D
deliveries. \

The toroidal transformer is now accepted as the standard in *O‘Fde.'s despatched
industry, overtaking the obsolete laminated type. Industry has WIth!.n 1 day's of

been quick to recognise the advantages toroidals offer in size, receipt for single or
weight, lower radiated field and, thanks to |.L.P., PRICE. small quantity orders.
Our large standard range is complemented by our SPECIAL

DESIGN section which can offer a prototype service within 7 DAYS q

together with a short lead time on quantity orders which can be %5 year no quibble

programmed to your requirements with no price penalty. guarantee.
SERIES SECONDARY RMS SERIES SECONDARY AMS SERIES SECONDARY RMS
[EE No Volts Current ERICE Ui No Volts Current PRICE WAL No Volts Current BRICE
W W W
v\e v\ﬁ ‘A& 120 va  4x010 6+6 10.00 300va 7x013  t5+15  10.00
90 x40mm  4x011 9+9 6.66 110 x 50mm 7x0t4 18+18 833
N Roguiaton 4xpla  lasis 400 Reasiston Ti01e 2ezs 600
62x34amm  O0x011 9+9 0.83 egulation  4x + eguiation  7x +
0.35Kg  O0x012 12412 0.63 £5 1 2 1% axp14 18418 3.33 £742 6% 7x017 30430 5.00 £1 088
Regulation 0x013 15+15 0.50 -l 4x015 22422 272 +p8&pfli2 7x018 35435 428 +pA&pf£205
19% 0x014  1B+18 042 +p&pf078 4x016  25+25 240  +VATE£137 7x026  40+40 375  +VATE1.94
0x015  22+22 0.34  +VAT£0.89 4x017 30430 200 TOTALE10.51 7x025  45+45 333 TOTALE£14 87
0x016  25+25 0.30 TOTALE6.79 4x018 35435 71 7x033  50+50 3.00
o017 sowan ) 0% D05 220 o084 oz 20 136
- . p i X 1
(encased in ABS plastic) 4030 240 0.50 7x030 240 125
30va  ix010 6+6 2.50
70x30mm  1x011 949 1.66 £5 49 160va  sx011 9+9 8.89 500va 8x016  25+25 10.00
0.45Kg  1x012  12+12 1.25 E 110x40mm 5x012 12412 6.66 140x60mm 8x017  30+30 8.33
Regutation 1x013 15+15 1.00 +pa&pft.i0 1.8Kg 5x013 15+15 533 aKg 8x018 35+3% 714 £1 4 38
18% 1x014 18+18 0.83 + VAT £0.99 Regulation 5x014 18+18 4.44 £8 43 Regul‘ahon 8x026 40+40 625 «
1x015 22422 068 TOTALE7 58 8% 5131 5 zg»,zz g 63 e 4% g‘ggg gg:;g g,gg 1;:/:?3;20
1x016  25+25 0.60 5x016 25425 20 +pdp x .
1x017 30430 0.50 5x017  30+30 266  +VAT£1.52 8x042  55+55 454 TOTALE19.30
5x018  35+35 228 TOTALE11.67 8x028 110 454
50va  2x010 6+6 4.16 5x026  40+40 2.00 84029 220 227
80x35mm  2x011 9+9 277 5x028 110 1.45 8x030 240 2.08
09Kg  2x012 12412 2.08 5x029 220 072
Regulation 2x013  15+15 1.66 £6 13 5x030 240 0.66
13%  2x014  18+18 1.38 .
2x015 22422 113 +p&pf£1.35 625va  9x017 30430 10.41
2x016  25+25 100 +VATE1.12 140x75mm 9x018  35+35 892
2x017 30430 083 TOTALE8.60 225va  6xD12 12412 9.38 5Kg 9x026  40+40 7.81 £1 7 1 2
2x028 110 0.45 10x45mm 6x013 15+15 750 Reguiation  9x025 45+45 694 .
2x029 220 022 2.2Kg 6x014 18+18 6.25 4% 9x033 50450 6.25 +p8&pL2.55
2x030 240 0.20 Regulation 6x015 22422 511 £9 81 giggg 5?*]85 ggg Ta}/::‘gfgz
7% 6x016  25+25 4.50 . x . g
80va  3x010 6+6 6.64 6x017 30430 375 +papE£2.05 9x029 220 284
90 x 30mm  3x011 9+9 4.44 6x018 35435 3.21 +VATEY 78 9x030 240 2.60
1Kg 012 12412 333 £6 66 6x026  40+40 281 TOTAL£13.64
Regulation 3x013  15+15 266 i 6x025 45445 250
12%  3x014  18+18 222 +papgl72 6x033  50+50 225
015 22+22 181  +VATE1L.26 6x028 110 2.04
3x016 25425 160 TOTALE9.64 6x029 220 102 ALSO AVAI LA$LE )
3x017 30430 1.33 6x030 240 0.93 Sizes up to and including 5KVA are
3x028 110 072
3029 220 0.36 manufactured to order.
3x030 240 0.33
The benefits of ILP toraidal transtormers . For mail order please make your crossed cheques or postal
~ ILP torodal trans'ormerhs are only half the weight and height of their laminated orders payable to ILP Electronics Ltd. Barclaycard/Access
equivalents. and are available with 110V, 220V or 240V primaries coded as follows welcome. Trade orders standard terms.

Posi to ILP Electromcs Ltd. Graham Bell House Roper Close
Canteroury C12 7tP._ Kent Englana
Telephone (0227) 54778 Teiex 965780

For 110V primary insert "0 in place of "X in type number
For 220V primary (Europe) insert "1 in place of "X in type number {a division ot
For 240V primary (UK) insert “2” in place o X" in type number ILP Electronics | )

Also available at Electrovalue,Mapiin, Technomatic and Barrie Electronics. TRAN FORMERS

IMPORTANT: Regulation — A# voltages quoled are FULL LOAD. Please add regulation hgure to secondary
voitage to obtain oft load volage.

LOW COST PROFESSIONAL TEST INSTRUNVENTS

Bo

Write or phone
for illustrated
Test Instrument
catalogue and
price list.

FREQUENCY COUNTERS
ANALOGUE METERS
DIGITAL METERS
FUNCTION GEN
OSCILLOSCOPES

POWER SUPPLIES

LOGIC PROBE

SCOPE PROBES

BLACK STAR LTD.
9A, Crown Street, St.lves,

Huntingdon, Cambs. PE17 4EB.
Tel: (0480) 62440 Telex: 32339 J

*
*
*
*
*
*
*
*
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ATOM

CALCULAIOR PAD

And now for some Atomic fusion. Nothing to do with nuclear
reactors (that’s still at the breadboarding stage): this is an add-
on numeric keypad. Design by Patrick Squire.

he addition of a numeric pad
I to the standard QWERTY

keyboard greatly increases the
ease of use of a microcomputer,
both for programs containing
extensive numerical statements and
for joystick operations, where the
layout of the numeric keys
corresponds directly to the direction
of movement of an object being
controlled on the VDU. Anyone

accustomed to using machines both -

with and without numeric pads will
appreciate the advantages of the
extra keys. An additional drawback
of the QWERTY keyboard is that the
+, * and = operations are obtained
by shifted keys. This can be very
frustrating and lead to errors when
entering programs.

For all these reasons it is
desirable to be able to add a basic
calculator pad, containing the
numbers 0-9, the decimal point,
equals sign and the four arithmetic
operators, to machines not originally
supplied with such a facility.
Unfortunately such an accessory is
not generally available for most
micros. This article describes a
calculator pad designed specifically
for the Acorn Atom, although the
general principles employed are
capable of straightforward
modification to other machines
which use a similar system of
scanning the key matrix. The whole
unit can be constructed for under
£20, but it does involve soldering to
the masterboard of the Atom, so
construction should not be
undertaken by the fainthearted.

78

ATOM iC25

‘g—cov
~——0 +5v

0

~

19 zol 2 %
1 "3 - A
2 "2 - 0
PR D, :
4 0" 8 g
CRR D :
6 g X ROWS
ATOMIC28 [ 7 2
9 6" X 5
10 D ST, s
1 4 X q
T SHIFT
1

8

COLUMNS

Fig. 1 Part of the Atom keyboard matrix. Each row is connected to one or more
columns by a single keyboard switch. The rows are driven by the 3-to-10 decoder
1C26. The columns are read by the PIA 1C25.

Matrix Scanning

In order to understand the
operation of the unit described
here, or in order to modify it for
other machines or to incorporate
alternative functions, it is essential
to understand how the Atom reads
a depressed key. Figure 1 shows the
appropriate section of the Atom
circuit. It can be seen that each
character key connects a particular
row (numbered 0 to 9) with a
particular column (numbered 0 to
6). For example, key ‘9’ connects
row 4 with column 1. The SHIFT
key works in a slightly different way,
so | will first describe the operation
of reading an unshifted key.

The Atom operating system
includes a machine code routine

that scans the keyboard. Normally
all the rows 0-9 are held at logic
high. The columns are connected
by pull-up resistors to the + 5V
rail, so they are also logic high. In
this state the depression of a
character key has no effect, since it
merely connects two lines both in
the same state. When the scan
commences, each row is
successively driven low. by 1C26.
The routine then interrogates each
column to see if it is low. Consider
the state when row 4 has been set
low. If no key has been pressed the
columns will all be high. If key 9 is
pressed, however, column 1 will be
connected to row 4, which is low.
Column 1 will thus be pulled low
and the Atom will know from the
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PROJECT

+BV

o )
ROW !
00— coLumn
g l ..... l |—4: 6

0oV

Fig. 2 The principle of the keyboard
extension. The unshifted key ‘9’ drives
column 1 low when row 4 is also low.
The shifted key ‘=’ drives column 1
low when row 1 is low; it also pulls
column 6 low to give the shift
operation.

PIN CONNECTIONS
TO KC26

—O +8V

°° 10 .
o
. 10 9 IC25 PIN 18

NOTE:

IC14 ARE 741832
R1-16 ARE ALL 10k
D119 ARE ALL OA202

O IC25PIN 25

O IC25 PIN 20

b——————OQ IC2EPIN2T

information stored in ROM that the
combination ‘row 4 low and
column 1 low’ means that key ‘9’
has been pressed. A similar process
works for all the unshifted keys.

For the shifted keys use is made
of column 6. Figure 1 shows that
this is normally high, but that if the
SHIFT key is pressed it pulls the line
low by direct connection to the 0 V
line. The key scan routine therefore
also interrogates column 6 and,
according to its state, decides
whether a dual-role key, such as
‘=[/—'is to be interpreted as shifted
or unshifted.

Circuit Principles

The direct way of extending the
ATOM keyboard would be to
parallel each keyboard switch by a
corresponding key on the pad.

& -
»

However, this would involve having
16 unconnected switches and 32
connecting wires. This would be a
very inefficient system and would
not be able to cope with shifted
characters as single-key operations.
The system employed in this design
employs an OR gate for each key,
and is illustrated in Fig. 2 for two
keys, one the unshifted ‘9’, the
other the shifted ‘=".

Consider first the unshifted 9’
key. When the Atom drives pin 5 of
IC26 low (this corresponds to row 4
— see Fig. 1) one input of the upper
OR gate is driven low. So long as
key ‘9’ remains open, however, the
other input of this gate remains
high. The OR action then maintains
the output high, so pin 20 of 1C25
(column 1) remains high. If, on the
other hand, key ‘9’ is closed both

br

O ov

Fig. 3 The complete circuit of the I (o)
keypad extension.

_ @/bo
vkl be b
_____BUYLINES_____ oo 20

Nothing at all unusual in this project and °
most suppliers should have the com-
ponents in stock. One source for the
case we used is BI-PAK Semiconductors, ‘t@
PO Box 6, 63a High Street, Ware, Herts

SG12 9AG (telephone 0920 3182/3442): oo

th Iso stock th iconduct d q :
resei);tgrs(.) Thoecordc:- m'r:f,? fgr t%?:anse Fig. 4 A diagram of the Atom PCB (rearside of the keyboard) showing take-of.f
points for the wiring. The numbers refer to the pins on 1C25 and 1C26 (as Fig. 1

is 148. The PCB can be ordered using
our PCB Service order form on page 95. shows, this numbering is unambiguous), and correspond to the numbers on ’
the PCB.
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PROJECT: ATOM Keypad

PARTS LIST ,
Resistors (all {W, 5%)
R1-16 10k
Semiconductors
IC1-4 741832
D1-19 0A202

Miscellaneous

PCB (see Buylines); 16-switch keypad
matrix (see text); } meter 15-core plus
screen cable; case to suit.

inputs to the OR gate are low, and
the output is low. The fourth
possibility (pin 5 of IC26 high, ‘9’
low) also results in a high output, so
pressing ‘9" will not have any effect
unless row 4 is also low, as
required. The purpose of the diodes
is to isolate the outputs of the
various OR gates. In the absence of
the diodes, when one gate tried to
go low it would be pulled up by all
the other gates connected to the
same line. It would also upset the
operation of 1C26. The diodes have
a similar effect to open-collector
outputs. However, open-collector
OR gates are not generally
available.

Now consider the operation of
the shifted ‘=’ key. The logic of the
lower OR gate is identical to that
just described, but in addition a
diode connection to pin 25 of IC25
pulls column 6 low, thus simulating
the effect of the combined
operation of the SHIFT and ‘=/—’
keys on the Atom keyboard. The
complete circuit is shown in Fig. 3.
Note that for 16 keys, the 16 OR
gates conveniently occupy four
quad OR gate ICs (type 74LS32).

Construction

The most expensive item is the
keyboard itself. It should contain 16
single-poll switches with one side
commoned to the 0 V rail. The
author used a very cheap but
entirely satsifactory unit from
Watford Electronics Ltd. Perusal of
the advertising columns should
reveal a source of a suitable
alternative for less than £10. Avoid
decoded types, which are
connected in a matrix fashion
unsuitable for this application. As a
last resort you could make your
own from the readily available
keypad switches.

The circuit should be
constructed on a printed circuit
board. Veroboard can be used, but
is much more difficult to wire up
and looks messy with so many
connections. We’ve designed a
double-sided PCB for this proiect —
with care this shouldn’t cause grave
difticulties to home constructors,
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CONNECTIONS TO KEYPAD

CONNECTIONS TO ATOM

ALLRESISTORS ARE 10k
a“ ALL DIODES ARE OA202
® - THROUGH.BOARD LINK

Fig. 5 -Component overlay for the project. Remember to solder both sides of the

board at each point indicated by a dot.

and finished boards will be on sale
through our PCB Service. To avoid
the cost of plated-through holes,
links between the two sides of the
PCB are required: these are shown
by dots on the overlay. If the
position has a component lead,
solder it on both sides of the board
'— IE)therwise fit a through-board
ink.

Now comes the tricky bit. The
problem is to find suitable places on
the Atom masterboard to pick up
connections to the key matrix. After
an hour or so of probing with a
multimeter we came up with the
connection diagram of Fig. 5. We
don’t need to (fistinguish between

"the sets of pins for IC25 and 1C26,

incidentally, as the two have no
numbers in common.

All the keyboard matrix
connections can be made to the
pins of the existing keyboard

switches. The supply connections
are somewhat trickier. The 0 V is
taken from a large area near IC22 (it
will be necessary to scrape awa

the green varnish in order to solder
the lead), while the +5 V is taken
from the top end of R3. The
photograph will hopefully make
things clear.

The number of connections
required between the Atom and the
PCB is 16, including the 0 V and
+5 V rails. These are conveniently
provided by 15 core and earth
cable, of which a length of half a
meter is ample. You will have to
make a hole in the Atom case to
bring the cable through.

The pad is mounted in a sloping
fronted Bim case, which
conveniently matches the shape of
the Atom case, and helps to give a
uniform appearance to the finished

product. ETI
ETI JUNE 1983
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" VOYAGER Car Drive Computer

® A most sophisticated accessory. ® Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd @ Affords 12 functions centred
orl Fuel, Speed. Distance and Time ® Visual and Audible alarms
warning of Excess Speed, Frost/Ice, Lights-left-on ® Facility to
operate LOG and TRIP functions independently or synchronousiy
® Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers giving a
programmed accuracy of + or —1%. ® Large LOG & TRIP
memories. 2.000 miles. 180 gallons. 100 hours ® Full Imperial
and Metric calibrations. ® Over 300 components to assemble

A real challenge for the electronics enthusiast!

AT-80

Electronic Car Security System

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

® Programmable personal code entry system

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

® Over 250 components to assemble

/
$X1000 TX1002
Electronic Ignition Electronic Ignition
® Inductive Discharge
® Extended coil energy @ Contactless or contact triggered
storage circuit @ Extended coil energy storage circuit
® Contact breaker driven @ Inductive Discharge @ Three position
® Three position changeover switch changeover switch @ Distributor
® Over 65 components to assemble triggerhead adaptors included ® Die cast
® Patented clip-to-coit fitting weatherproof case @ Clip-to-coil orremote
® Fits all 12v neg. earth vehicles mounting facility @ Fits majority of 4 & 6 cyl.
12V. neg. earth vehicles ® Over 145

components to assemble.

TX2002

Electronic Ignition

® The ultimate system ® Switchable
contactless ® Three position switch with

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

{ y
Electronic Ignition
® The brandleading system
on the market today
® Unique Reactive Discharge
® Combined inductive and
Capacitive Discharge

® Contact breaker driven ) @ Die cast waterproof case with clip-to-coil fitting ® Fits
® Three position changeover switch majority of 4 and 6 cylinder 12v neg. earth vehicles
® Over 130 components to assemble ® Over 150 components to assemble

@ Patented clip-to-coil fitting

® Fits all 12v neg. earth vehicles Al SPARKRITE products and designs are tully coviped by one ar more Waorkd Paninis
<

MAGIDICE

Electronic Dice
® Not an auto item but great fun
for the tamity
® Total random selection
#® Triggered by waving of hand
over dice
#® Bleeps and Yashes during a 4 second
tumble sequence
® Throw displayed for 10 seconds
® Auto display of last throw ! second in &
® Muting and Off switch on base
® Hours of continuous use from PP? battery
® Over 100 components 1o assemble

SPECIAL OFFER

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

= N N TR Ul EEm
SPARKRITE 82 Bath Street. Walsall. West Midlands. WS 1 3DE England Tel (0922)614791 Affow 28 days for delivery, «Q
| SELF | <

l ) | assemBLy ki | ,/\ig'\DAFE(ESS ] ETI/6/83 e‘y

| SX1000 |  £1295 | ‘,e -
i SX 2000 £19.95 ]l =

| TX 1002 £22.95 ¢
I ~TX 2002 l_ W I ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR

| AT 80 £32.95 | < KIT REF

| VOYAGER |  f64.95 | CHEQUE NO
l MAGIDICE £9.95 | A |

PRICES INC_VAT. POSTAGE & PACKING m] VISA
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statement above.

educational purposes.

eh?)

Parts £13.41.

1s all it takes to ask for a leaflet!

Greenbank

THERE'S NO LIMIT TO
WHAT A COMPUTER WITH
NO CARDS CAN DO!

It's the oldest trick in the book to grab your attention with a
stupid title, but in this case there’s a grain of truth in the

ThelInterack 1 Computer Systemisa 4 MHz ZBOA develop-
ment system, one which you build yourself, perhaps for
enthusiastic home use, or more often for industrial or

The fundamental structure is a 3U 19" rack which has
space for 13 cards ("International” size,1.e. 4.5" x8")on 1"
pitch, with space for a power supply at one end of the rack.
International size — rack mounting: Inter-rack Interak!

13cards 4.5" by 8" givesatotal potential board area of over
400square nches,enoughtor acouple of hundredchips or
more, there's noreal hmit on what that coulddois there? (It
would leave a few of today's marvels a bit in the shade

But don't be scared, you don't have to build a Frankens-
tein’'s monster until you're ready. The first few cards are
pretty straightforward: First the VDU-K, which can be con-
nected to your own T.V. {or monitor), then the Z8BOA-CPU
card, the brains; then dynamic RAM, and finally the Key-
board inter tace {to any standard parallel ASCIl keyboard),
and you've got a computer — with the ultimate resource: 9
emptly slots tor the future. {(Perhaps use one of them for a
2400 baud tape interface or later floppy disks.)

Example prices (excluding VAT), everything is available
separately and full after sales service in case you make a
mistake: ZBOA CPU card £10.95, Manual £1.50, Main

Interak 1

40 type-wnitten pages of description. specification, price
listsetc.are yourstorthe asking(a 25p stampand/or SAE is
a help. but not essential), or telephone it you prefer. You'll
have to live with your computer foralong time. so make the
effortandtindoutallaboutInterak now;acouple ofminutes

Greenbank Electronics (Dept. T6E}, 92 New Chester Road,
New Ferry, Wirral, merseyside L62 5AG

Telephone: 051-645 3391

(Dept TSE)

9" MONITOR in attractive case Non Standard
Input. With Into €25 each. Carr £7 Malching ACSII
coded Querty Keyboard with Numenc Kez.)ad and
(2:7 Function Keys, £25 each PEP £5 The Pair £40.
arn 7.
12"MONITOR. Cased Non Standard Input With
infor €20 each. Carr £7. With Matching ASCli coded
Querty Keyboard with Numeric Pad and 24 Function
Keys. £35 the Pair, Carr £7
POWER UNIT. 240V Input. Oulputs +5V/15A,
+24V/1 5A; —24V/3A £12 each.
INSTRUMENT CASE standard 19" width x 16"
depth x 10" high. €5 each. Carr €7
FLOPPY DISKDRIVE 8" by MEMOREX. Connection
detalls £85 each P&P €5
FOR FURTHER INFORMATION
CONTACT DWAYNE STEWART

GEARED MOTOR 117/234 Volit Input S0HZ. 4™ dia
x 5 {” deep, | shaft. Now 5 each PE&P £4
MOTOR 12V DC Input 3°' dia x 4} deep, }"
shaft. New £3.50 each P&P £3.

DC MOTOR 612 Volt's Mechanicsl Constant
Speed Control 1 3" dia £1 each.

MOTOR 12V DC with pulley & senw-conductor
«spesd control €1 sach.

SYNCHRONOUS MOTOR 2 Phase 9 volt AC 7%
RPM. Good torque (needs 30 40 mfd capactm
Suitable for Robitics/Plotters et £1 asch.

OTHER SYNCHRONOUS/STEPPING MOTORS
AVAILABLE. PLEASE ENQUIRE

GEARED MOTOR 120V SOHZ 4 Walt 1 rpm, 2" dia
x 1§ deep. £1.50 each.

CENTAUR FANS 44", Brand new, 100V 20w, 2
spred. £2 each PSP >3

CENTAUR FANS 4", 115V New, £4.50 sach.
MUFFIN 115V 41", unused, £3 each PBP £2.
TRANSFORMERS  All brand new, all 240 volts
inpul

s.c 255V 2.5A. Suze 3] x 2§ x 2;". £2.50 each.
Soc 115V1A (auto) £1.25 each. Sec GV 1.66A £1.50

ach,
Soc 12V 100MA 50p eac
TRANSFORMER |2//220 Vo't Input Soc 12V 1A
RMS £1.50 each
TRANSFORMER 120 Voit Inpot Sec 10 0-10V 1A
T5p each
Sub Min TRANSFORMER 0-120 240V Input. Sec
12 0-12V 4VA T5p each 10 vit £6
TOROIDAL TRANSFORMER 0 115-230V Input
Sec 13.5 0 13.5V 8VA, £1.50 each 10 off £12.
TOROIDAL TRANSFORMER 0-120 240V Input.
Sec 0 12V: 0-12V 10VA per winding. Encaosulated.
£4 acch. 10 off £35.
Sub Min PULSE TRANSFORMER. Sec centre tap
ped. Sudtable for Thyristor triggering 20p each. 10
off £1.80.
RAPID DISCHARGE CAPACITOR 8 mfd 4KV {5
sach PEP £2,

TELEPHONES. 706 style black, blue, green, grey.
£5.50 each. 10 off £45.

Discoloured £4 sach. 10 off £30. 746 style black or
grey £7.50 sech. PE&P £2 each. 4-10 units £7. Over
10 by arrangements.

TOKIN NOISE FILTER VG215FU. 250VAC 15A
50/60HZ. With fixing bracket. New £2 each.

VU METER. Scaled 0-5, size 1} x 7/8", 50p each
10 off £4.

1.7.T. LOUD SPEAKER. 3 | dia. 50 ohm 0.2 Watt.
New. 75p sach. 10 off £6.50.

£.H.T. CABLE. Overall dia 5mm, 10p per metre.
100 metre drum £7.50 P&P 4.

Multi Colour RIBBON CABLE 10 way, 50p per
metre, 10 metres £4, 14 way 75p per metre. 10
metres £8, 100 metres £40.

ILLUMINATED ROCKER SWITCH. 2 pole 250V 8
Amp, orange, 50p sach. 10 off £4.

JOYSTICK SWITCH 4 directions, £3 eech. P&P

CATHODE RAY TUBES. Brand new, D14-121GM
& 014-12GH £40 each, SE5/2A/P31 £25 aach.
Many others available, please enquire

PCB KEYBOARD PAD. 19 push contacls 0-9; A-F
plus 3 optional, £1.50 each. 10 off £12.
KEYBOARD PAD. 12 Alma Reed Switches, push
to make, 0-9; *: & Blank, size 3 x 2§ x 2* high, f4
oach. 10 off £15. P&P £3,

EPROM 2716 Single rail, £1.50 each. 2564 f4

SPEC‘TRAL RELIANCE TEN TURN POT. 100 ohm
+ 1%. Brand new, 75p each 10 off £6.

SLIDER POTENTIOMETER Twin Gang, 200K or
2M, 35p each 10 off £3.

PANEL MOUNTING FUSE HOLDER for 1 }* fuse,
20p each. 10 off £1.50.

BELLING LEE CHASSIS MOUNTING FUSE
HOLDER for 1 }" fuse, 15p sach. 10 off £1.
L.E.C. MAINS LEAD 2 metre length, heavy duty,
60p sach. 10 o

4 CORE CURLV WIRE extending to 2 metres, 20p
each, 10 off £1.

MICROPHONE/EARPIECE  INSERTS. Brand
naw. 750 sach. 10 off £8.

EXECUTIVE TELEPHONE-PUSH BUT-
TON. Functions include 10 number
memory; repeat dialing; internal Mic-
rophone & Speaker and separate handset
etc. Will connect direct to British Telecom
System. BRAND NEW. ONLY £25 ea.

P&PE4.

PUSH BUTTON TELEPHONES for Inter-
nal Systems. BRAND NEW. P&P £2 ea.
746 style Two_Tone Grey £B each.
KRONE type FeTAp 731. Beige. £6 ea.
Quantity discount — Please Enguire

Minimum_ Order of Goods £3. Minimum P&P
£1.50. VAT at 15% MUSY be added to TOTAL OF
GOODS & PACKAGING.
Many more and test
available. S.A.E. or telephone for Iun

memes  STEWART of READING

110 WYKEHAM ROAD, READING, BERKS. RG6 1PL
Tel: {0734 68041

Callers welcome 9 am-5.30 pm Monday to Saturday inctusive
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As used in the
Cambridge Learning Booklet

EXP 650 For microprocessor chips. £4.25

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. £7.25

EXP 4B An extra 4 bus-bars in one unit. £2.50

EXP 325 Built in bus-bars accepts 8, 14, 16 and up to 22
pin ICS. £2.00

EXP 350 270 contact points, ideal for working with up
to 3 x 14 pin DIPS. £3.45

PB6 Professional breadboard in easily assembled kit
form. £11.00 (Not illustrated.)

PB 100 Kit form breadboard recommended for students
and educational uses. £14.25 (Not illustrated.)

& IT'S AS EASY AS 1,2,3 with THE EXPERIMENTOR SYSTEM

SCRATCHBOARD 2. EXP 302 which includes three items. Three 50-sheet
~BREADBOARD

3. EXP 303 which includes three items. Two matchboards and
an EXP 300 solderless breadboard — £8.00
~-MATCHBCARD 4.. EXP 304 which includes four items. Two matchboards and

1. EXP 300PC which includes one item. A matchboard
pre-drilled PCB — £1.50

scratchboard workpads — £1.75

EXP 300 breadboard and a scratchboard workpad — £9.40

The above prices do not include P&P and 15% VAT

TOMORROW'S TOOLS TODAY

GLOBAL SPECIALTIES CORPORATION G.S.C. {U.K.) Limited, Dept. 9H

=5

Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Tel: Saffron Walden (0799) 21682.
Telex: 817477.

r-—-————>—~>">"—"=">"=">">""™/"1

NAME l
ADDRESS |
t enclose cheque/PO for £ l
or debit my Barclaycard, Access, American Express card
No.- Exp.date l
or Tel: {0799) 21682 with your card number and your orderlwill be in the
post iImmediately . l
A EXP 650 Qnty. Reqd. 8 EXP 300 Qnty, Reqd, l
£5.75 £8.05
C EXP 600 Onty.-F;eqd. DEXP48B Qnty. Reqd. l
£9.48 £3.73 | |
E EXPJZST Qnty. Read FEXP350  Qnty Read. |
£3.16 £4.83
G PB6 Qnty. Reqd. HPB100  Qnty.Reqd. I
£13.80 £17.53 |
by
Experimentor System l
1 EXP300PC| Qnty.Reqd. 2 EXP 302 Qnty. Reqd.
£2.58 £2.87 |
3 EXP 303 Qnty. Reqd. 4 EXP 304 Qnty. Reqd. I
£10.35 £11.96
Boxed prices include P & P and 15% VAT FREE catalogue l
tick box OJ l
Global Speciaities Corporation (UK) Limited, Dept. 9H
Unit 1, Shire Hill lndustnal Estate, Saffron Walden Essex C811 3AQ l
L ] — SEAL FEET GEENS NN GEEES TENES D WS s -—
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CIRCUIT BOARD ELECTRONICS

THE NEW EXCITING

NAME IN PCB’S

FOR THE HOME ENTHUSIAST

COMPARE OUR PRICES

FOR COMPLETE PRICE LIST

WRITE TO
CIRCUIT BOARD COMPONENTS
55 MURDOCK ROAD
BEDFORD
TEL. BEDFORD 214219

WHY USE STRIPBOARD?

Make your own PCB. It's SIMPLE PCB DRILL.
easy: 12V Motor with chuck attached
“GET YOU STARTED" KIT with 3 collets 0.8 to 2.0mm £4.50.

12V Mini Drill {takes ;A}. PCB ETCHANT

1mm Bit. ‘
25 sq ins Copper Clad. Double strength to make } Itr solu-
PCB Etchant for 3 Itr. tion. £0.90.

Tweezers and Dish.
Fine Etch Resist Pen ETCH RESIST PENS

Instructions. Only £6.00. Set of 3. Fine-Medium-Thick
‘SUPER" KIT. As above with: 3 £1.80.

Pens, Fine-Medium-Thick. Cheques & P.O.s payable to
75 sq ins Copper Clad. POPS Components Callers
3 Sheet Transfers — Etch Resist. welcome to our new shop
Only £8.50. extension. Five times the size.

RESISTOR FILE

Std E12 VALUES iw CARBON FILM 10(} to 10M(}

73 PRINTED ENVELOPES EACH CONTAINING 10 FULL SPEC,
5% RESISTORS COVERING THE E12 SERIES FROM 10() TO
10MQ IN A SMART FLIP-TOP FILE FOR YOUR WORK BENCH

£8.50

CHEQUES & PO's | - SUPER FILE. AS
PAYABLE TO: POPS ~= ABOVE BUT WITH
COMPONENTS. = 100 RESISTORS

|

PRICES ARE INCLUSIVE IN EACH
BUT ADD 60p P&P TO ENVELOPE
EACH ORDER L £55.00

REFILL ENVELOPES CONTAINING 10xiw RESISTORS

ANY E12 VALUE FROM 102 TO 10MEG(? 15p EACH

CONTAINING 100x} RESISTORS ANY E12 £1.20 EACH
Please allow 28 Days Delivery

POPS COMPONENTS ‘3s/40 LOWER ADDISCOMBE RD,

CALLERS WELCOME @ CROYDON, SURREY CRO 6AA

TEL: 688 2950

London

College
lea of

Fuornifure

COURSES IN ELECTRONICS FOR
THE MUSICINDUSTRY

T.E.C. DIPLOMA IN MUSICAL
INSTRUMENT STUDIES

(2 years full time specialising in Electronics)

T.E.C. HIGHER DIPLOMA IN MUSICAL
INSTRUMENT TECHNOLOGY

(2 years fulltime specialising in Electronics)

The Electronics option of these TE.C. courses allow
the student to specialise in music industry
applications.

Suitable students would be interested in both music
and electronics and wish to combine them.

Higher Diploma applicants would normally have an
Alevel or its equivalent in an appropriate subject.

Applications forms and further details are obtainable
from the Senior Administrative Office at the College.

Department of Musical Instrument Technology
London College of Furniture

41-71 Commercial Road

London ET1LA  01-247 1953

ETI JUNE 1983

BIG NEWS

from

EMOS

VAST STOCKS OF COMPONENTS
AT RIDICULOUSLY LOW PRICES

MAIL ORDER

we offer the best component prices
in the business, and no order is

too small to receive our first class
attention.

COMPONENT WAREHOUSE

we have a huge warehouse full of
components, test equipment — in fact
virtually everything you will ever need.
Come and have a browse around.
Open Mon. to Sat. — 9am to 4pm.

You will easily find us opposite the
John O’Gaunt Hotel on the A45.

SEND A LARGE S.A.E. FOR OUR FREE
COMPREHENSIVE CATALOGUE

DEPT 4F
IEAA S HIGH MARCH,
DAVENTRY
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TECH TIPS

Scope Bargraph Unit

Graeme Durant, Selby

This circuit is designed to be used in
conjunction with any ordinary oscillo-
scope which has an X-deflection input,
and allows it to be used as a bargraph
display. The screen has 10 useable col-
umns, thus making it suitable for use
with the ETI Spectrum Analyst publish-
ed recently.

The heart of the circuit is IC1, an
LM3914 bargraph driver. The input to
this, pin 5, is connected to a sawtooth
generator running at about 1 kHz,
formed.around Q1. Q1 is a constant cur-
rent generator supplying 5 mA and char-
ging a 330nF capacitor to create a lin-
ear sweep. As the voltage on this capaci-

tor reaches the upper CMOS threshold,
about two-thirds supply, a latch formed
by IC5b and c is triggered by 1C5a. This
rapidly discharges the capacitor through
IC8d. When the voltage has dropped to
the lower CMOS level, about one-third
supply, the latch is reset and the capaci-
tor starts to charge up again. Thus a lin-
ear sawtooth waveform is produced.

This is buffered by IC2 and fed out
to drive the X amplifier in the scope.
However, as this sweep also drives a bar-
graph IC which has its upper and lower
limits set to be similar to the two CMOS
switching levels, the 10 outputs go low,
one at a time, in sequence. These out-
puts are used to drive a multiplexing
system: a set of 10 analogue switches
(IC6b to IC8c). These are driven via in-
verting Schmitt triggers, diodes and pull-
up resistors due to the limited drive cap-

ability of IC1 at logic 1.

The multiplexed output is sent to
the scope’s Y input via another analogue
switch, which is normally on, but cut
off while the sweep capacitor discharges
so as to blank out the ‘flyback’. Alterna-
tively, the ‘Z modulation’ input of the
scope could be used if one is available.

In use, the internal sweep generator
in the scope is turned off and the circuit
is connected. It is recommended that a
regulated supply of 15 V is used so as to
provide adequate X output drive. The X
sweep level is adjusted until a suitable
width of diplay is produced (this being a
horizontal line at the present), which
should be moved to the bottom of the
screen. Now the inputs to the scope
may be connected and the Y sensitivity
of the scope adjusted to give a good dis-
play.

INPUTS
~
1 2 3 4 5 6 7 8 9 10
TO X INPUT TO Y INPUT T T T T T T T T T T
81 [ B [ B 8 (B (B [
1Cea | J J IR | | | { ]
}
3R I3 R 1c3d 1C3e 1Ic3R  IC4R  IcabR  IC4&c R Icad IC4e
[
- * +VE
IC3a  R6.R15
ALL 10k
D1-D10
0 R17
1 18 17 16 15 14 13 12 1" 10| 2* d
6
2
3
q i1
4
2D1
& U R18
R16 224
NOTE. 1k0
IC1 1S LM3914
IC2 15741
o T IC3,4 ARE 40106
1C5'1S 4011UBE
| IC6,7,8 ARE 4066
5 Q1 1S BC214L
-{ 3 c1 D1.010 ARE IN914
o8 330n 2D115 5V6 ZENER
|

| e

: ﬁtawmssm
saeess ﬁmmfsa, s

145 Charing Cross Roa hmdon WCZH OEE.

B
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Improving
Crossover
Performance (Zobel
network)

J. P. Macauley, Crawley

When designing crossover net-

works, problems are encountered
due to the reactive nature of the
speakers. This problem can cause
ringing, and more importantly the
roll-offs will not occur at the frequen-
cy that the normal design calcula-
tions would indicate. It is pointless to

. design a crossover on the assumption

that the impedance remains at a con-
stant value throughout the operating
range.

In fact a moving coil speaker
looks like an inductance and a
resistance in series. Because of the in-
ductance the impedance of the
speaker increases with frequency. It
is not unusual to find that the im-
pedance presented by a nominally 8
ohm speaker is nearer 15 ohms at 3
kHz.

This problem can be overcome
by shunting the speakers in the pro-

posed system with a series resistor-
capacitor combination. If the values
of these components are correctly
chosen the speaker will look like a
nearly pure resistive load to the
crossover. Obviously this ensures
that the latter rolls the response of the
speakers on and off at the calculated
frequencies without problems.

The circuit is shown in Fig. 1, and
the component values are determin-
ed as follows. Feed the speakers with
a sine wave at the desired crossover
frequency via a 100R resistor (see Fig.
2). Measure the output voltage at the
output of the generator (V,) and the
voltage across the speaker terminals
(V,). The impedance of the speaker Z
can now be determined by the
equation

Z =100 x V,

V,—V,
The DC resistance is now
measured across the speaker ter-
minals and R is made equal to this. C

can now be determined from the
equation

C=7Z—R
27fR?

100R

| ® g

Fig. 1.
INPUT
o
C I
f(] Ls1(2)
R
Fig. 2. min

where f is the crossover frequency in
Hertz and C is given in Farads. The
speaker and network now present a
resistive load equal to R and the
crossover can safely be calculated on
this assumption. ETI

Car Radio Latch

A. Miller, Loughborough

When fitting a car radio or cassette play-
er into a car, one problem is deciding
which side of the ignition to connect
the supply lead. If it’s connected to the
ignition side the keys must be in to use
the radio, a potential hazard if children
are left listening. On the other hand, if
it’s connected to the battery side you
have to remember to turn off the radio
every time you leave the car.

The answer is simple — you con-
nect to both using the circuit shown
here. Normally the radio is left switched
on and it will go on and off with the ig-
nition. But if the ignition is off, switch-
ing the radio off and then on again also
turns the radio on.

The circuit consists of a latch using
Q1 and Q3, which controls a driver
stage Q4. The LED indicates the state of
the latch and is optional, but it doesn’t
consume any extra power since without
it, the power would only be dissipated
in R6. C2 serves to trigger the latch on
and off with the ignition, and R4 prev-
ents false triggering during starting. If
the radio goes off after starting R4
should be increased, and if the radio
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fails to go on and off with the ignition,
R4 should be reduced.

When the latch is in the ‘off’ state,
a small current passes through R7 to the
radio. While the radio is on, C3 and C4
will remain discharged, but if the radio
is off, C3 and C4 charge to the full batt-
ery voltage. If the radio is switched on,
C4 rapidly discharges through the radio
leaving C3 to discharge via Q5 and D1
and produce a current in R8. This turns
on Q2, triggering the latch to supply
power to the radio. C1 ensures reliable
triggering.

Q1,2,3 and 5 are all general-purpose
transistors, such as the BC108/BC158

types, and Q4 is a power Darlington
with at least 2 A rated collector current.
No heatsink should be necessary for Q4,
as it is always either off or in saturation.
D1 is a general-purpose diode such as
the TN4148. R4 is the only component
with a critical value and may need adjus-
ting as mentioned earlier. All the comp-
onent values are those used in the proto-
type and any similar values should
work. The quiescent power consump-
tion is either 2 mA or 10 mA depending
on the state of the latch, but if the vehi-
cle is to be left standing for longer than
a fortnight the unit (or the battery)
should be disconnected.
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N EW' MODULAR AUTOMATIC [£24.50
« TELEPHONE SYSTEM [ £1 p&

Each ready built module is a complete exchange
providing up to ten extension lines

* Simply connect 'phones and power supply

* Only two wires to each telephone

* Uses ordinary dial or push-button 'phones

* Complete privacy for conversations

* Range of several miles

* Fully expandable system
Each module allows two ‘phones to be used at one time,
two modules allows four, etc.
N.B. Module should be available by late May.

RECONDITIONED
TELEPHONES

Push Button Trimphones £15
+ £180 pdp 2 for £28 +

TEMPERATURE GUAGE 0-120 C
Remote sensor on 38" capilliary. pane! mounting dial
55mm dia Only £2.50

£2 50

Push Button 746 €975 +
£180 2for €18+ €250
Recent Style Dial Phones
£4.75 + €180 2 for £9 +

16A 240V RANCO THERMOSTAT
Wide control range (low room temp. to over boiling point)
Sensor on 22" capillary. 2.30, including control knob

£250 5tor £20 + €5
Seconds (in good working
order)

BUY ONE EACH OF ABOVE FOR £5.50

Class 1 £3.50 + €180 5 for
£15+¢5
Class 2 (discoloured) £2.25 +

GEARED Synchronousmotor. 8 1.p.m. 240VA.C. 3 Watt
£180 5for£9 + £5 £2.

Universal NLCAD, battery charger. All plastic case
with lift up lid. Charge/Test switch. LED indicators
at each of the five charging points.

Charges:- PP3 (9V), U12 {1:5V peniite), U11
(1-8V "C"), U2 {1-5V "D"), Power:- 220-240V
AC. Dims:+ 210 ~ 100 ~ 50mm. Knock down
price only while stocks

last

1

Only £6.00
Order No. MW 398

Mutititester & Transistor Tester
DC volts 0-1v-5v-2-5v-10v-50v-250v-1000v £ 3%
AC volts 0-10v-50v-250v-1000v + 3%

DC current 0-50uA-2-5mA-25mA-0-25A + 3%

h Only
Resistance 5
Minimum 0-2-2-200-200k ohms PR
Midscale 20-200-20k-200k ohms t+3% 320

Maximum 2k-20k-2m-20m ohms [

As a transistor tester

Leakage current 0-150uA at Z1k range
0-15mA at X10 range | +5%
0-150mA at X1 range

PLEASE ADD 15% VAT & £1 P&P

ENFIELD
ELECTRONICS Mibox To1- oi-sce 550"

SOLENOIDGASVALVE.240VAC.5P.S |.suitablefor
(o]

UNISELECTORS. 50v. 4 Bank non-corrosive tluids. £2.2

Homing Bank, 25 way £3.50

BULGIN 3 pin free plug & panel socket 2A 240V
Desk-top Ten Way Manual Ex- 50p
change (key & lamp unit)
withinstructions

£8+ £1.80 P&P
DIAL-OUT WITH YOUR COMPUTER. FCB.'s convert

binary to dialing pulses and enable your computer to
dial-out {with suitable ntertace). Ex-equipment

Send SAE tor free teaflet on
Tested £12 with explanatory notes.

telephone systems

L.E.M. SERVICES ADD 50p P&P
22 Emscote Road, ORDERS OVER
Warwick, £7.50 POST FREE

Warwickshire
Tel: 0926 490740

ALL ITEMS — MONEY BACK IF NOT DELIGHTED

unless stated otherwise

o o HORIZON ELECTRONICS NV
\ , (Midands) N "
N e Dept H/E Charlotte St. Rugby  Tel: 78138 ~ >

Prime quality. TERRIFIC PRICES. Mail order only
REGULATORS (5/12/15W) THYRISTORS (pasnc) LINEARIC's
100MA +ve 28p 4 amp 400v Isp 747 50p
1amp +ve 330 8 amp 400v 800 748 33p
723var 28p TRIACS (plasic) 1CM 7555 70p
24 amp 400v 50p ICM 7558 130p
Bamp 400v 80P LF 361 40p
LF 53 7
ZENERS (3310 30V) a LM 3014 g«;n
500mwW 0 2 Lwm 324 L4
T awart 120 TOGGLE SWMITCHES LM 380 60p
Min SP ST 57p M990 a6p
s % NE 567v 850
i TDA 202 185p
RS&)E? 3 S Min DP DT 620 TDA 2020 2855
4002 ap
‘og‘/ 12” SOLDERING JRONS
IN 5401 14
04 130 [RANSISTORS AntexC 15w 245p
5406 1ap Bejioy] £ CCN 15w 465p
¢ 1028 3 X25 26w 470p
B8C 1098 100 Allbits,
BRIDGES aciso 2
1 amp 50v 20p 6c 142 220
2 amp 100v 00 (2R 23e)
2 amp 200v 380 D £
2 amp 00v 38p Sris0 %
6 amp 100v 45p BD 130 328
olame;2009 e TIP318 3%p
Bl ° 1P 328 38p
ABOVE: Just afew exmples  Send S.AE./List
ADD: 65p p&p to all orders under £5.00
VAT: add 15% VAT to total order value

PARNDON ELECTRONICS LTD. .
Dept. No.23', 44 Paddock Mead, Harlow, Essex CM18 7RR. Tel. 6279 32700

RESISTORS: ' . Wait Carbon Film E24 range t 5. tolerance High quality resistors
made under strictly controlted condions by automatic mactunes Bandolhered
and colour coded ’ﬁ/
Speaial stock pack 60 values 10) off vach ssy =
DIODES: IN4148  3p cach Min order quantity
£1-60 per hundred
FULL LIST AVAILABLE — SEND S.A.E.
D“. SOCKETS High qyalulu tow profile spck_els_ B
8 pin — 10p. 14 pin — 11p. 16 pin = 12p. 18 pin - 19p. 20 pin - 21p.

£1-00 per hundred mixed (Min 10 per vatue}
CAPACITORS, REGULATORS, SWITCHES, 1.C.
22 pin — 23p. 24 pin - 25p. 28 pin - 27p. 40 pin - 42p.

15 1tems

£8-50 per thousand mixed {Min 50 per valuel
TRANSISTORS, DIODES, etc, etc.

ALL PRICES INCLUDE V.AT. & POST & PACKING — NO EXTRAS
k MIN ORDER - UK t1 00 OVERSEASt5 CASH WITH ORDER PLEASE J

CENTRONICS 306
LINE PRINTERS

Visual Display Units -

Burroughs MT686 VDUs

These versatile micro

controlled programmable professionat fast FLOPPY DISC DRIVES

terminals have 3 RCA compact line-printer. 80

1802 CPUs and 64K of
memory. 12"  Green
screen (80 x 25) RS232.
106 key detached key-
board. Can also be used
as quality video monitor.
£149 + £15 carr. WHILE
STOCKS LAST.

columns, 120 char/sec.
Parallel i/f. Quality at a
silly price. Vertical format
unit. To inc. operations
manual. ONLY £149.00.
Carriage [England}
£17.50. Tech manual
(230 pages) £10.00.

Fantastic MEMOREX
550 8" discs mounted in
attractive  case  with
power supply and fan.
Shugart standard 50 way
interface.  Space  for
second drive. £199 (carr.
£9.50}.

MAWSON ASSOCIATES
124 Lennard Rd, Beckenham, Kent BR3 1QP

WE ALSO BUY COMPUTERS 01-778 3600 Callers weicome by appointment
AND COMPUTER PERIPHERALS s/h tems sold working but not g'teed

WRONG TIME?

MSFCLOCKisALWAYS CORRECT — nevergainsorloses,
SELF SETTING at switch-on, 8 digits show Date, Hours,
Minutes and Seconds, auto GMT3BST and leap year,
also parallel BCD (including Weekday) output for alarm
etc and audio to record and show time on playback, can
expand to Years, Months and Milliseconds and STOP-
CLOCK, receives Rugby 60KHz atomic time signals,
built-in antenna, 1000Km range, GET the RIGHT TIME,
£69-60.

60KHZ RUGBY RECIEVER, as in MSF Clock, serial data
output, decoding details, Basic listings, £22-20.

Each tun-to-build kit includes all parts, printed circuit, case,

instructions, by-return postage etc, money back assurance

so GET yours NOW.
CAMBRIDGE KITS
44(TT) Old School Lane, Milton Cambridge.

86

ELECTRONIC BARGAIN SUPPLIES

EX-GOVT VALUE and SEMICONDUCTOR
EQUIVALENTS GUIDE

Contains an up to date fully comprehensive cross referen-
ced guide to British and American Service valves and
semiconductors, £2.50 plus pp. 30p.

VALVE AND PROJECTOR LAMP LIST
Valvesfrom 1925t0 1980.Manyobsolete types. Modern TV,
radio and transmitting valves. Send 60p. (Refundable on
purchase) Or free with Ex-Govt., Valve Guide. We buy and
sell valves in any quantity, large or small.

Wers Elfectromie

yrals)

3t0 5. Mon t
ointment Govt, Surplus items always in stock.
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Do you think that designing and
understanding electronic circuits is beyond you?

The summer edition of Electronics Digest, Gateway To Cir- of vl
cuit Design, provides a step-by-step introduction for the We d Ilke

newcomer to the art of circuit design. Firstly, you'll be in- to 'show you

troduced to the commoner electronic components — but
not in a passive way. Electronics is a practical subject, so of

Gateway To Circuit Design will enable you to build simple that you re Wrong
circuits for yourself, and take measurements on them
(along the way learning how to use a multimeter). Once
these introductions are over, Gateway To Circuit Design
shows you what goes into the design of a wide range of
electronic equipment — for audio, computing and elec-
tronic music, forinstance.

Gateway To Electronics is an occasional popular series in
Electronics Digest, published by Argus Specialist Publica-
tions. Previous issues in the series have concentrated on
projects; now we'd like you to design your own!

At all good newsagents now or available by post from
Electronics Digest, 513 London Road, Thornton Heath,
Surrey.
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MASTER ELECTRONICS NOW'!

The PRACTICAL way!

This new style course will enable You will do the following:
anyone to have a real understanding  @Build a modern oscilloscope

of electronics by a modern, practical . 5 :
A ‘ Nt e n
and visual method. No previous @ Recognise and handle current electronic

knowledge is required, no maths, and components o
an absolute minimum of theory. ® Read,draw and understand circuit diagrams
You fearn the practical way in easy  @Carry out 40 experiments on basic

steps mastering all the essentials of q ] p .
your hobby or to start or further a electronic circuits used in modern

career in electronics or as a self- equipment ) 4
employed servicing engineer. ~ @Build and use digital electronic circuits
All the training can be carried out in and current solid state ‘chips’

the comfort of your own home and at . :

your own pace. A tutor is available to @ Learn hoW'tO tes't and serque every type
whom you can write personally atany  Of electronic device used in industry and
time, for advice or help during your commerce today. Servicing of radio, T.V.,
work. A Certificate is given at the end Hi-Fi and microprocessor/computer

of every course. .
equipment.

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

' Please send your brochure without any obligation to | am interested in: ETI/6/821 1
I COLOUR BROCHU%I NAME L COURSE INtLECTRONICS
R as dosribed above
ADDRESS ) RADIO AMATE UR LICENCE

OTHE R SUBJECTS

) MICROPROCESSORS
2 LOGIC COURSE
BLUOCK CAPS PLEASH

| ( TO:
| British National Radio& Electronics School Reading Berks RG1 1B

h_——_——--_—_——__——————————_—
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electronics today international

BOOK SERVICE

How to order: indicate the books required by ticking th
Argus Specialist Publications Ltd. 185 Charing Cross Ro

e boxes and send this page, together with your payment, to: ETI Book Service.
ad. London WC2 OEE. Make cheques payable to ETi Book Service. Paymentin

sterling only please. Prices snclude postage and packing. Prices may be subiect to change without notice

BEGINNERS GUIDES

] Beginner’s Guide to Basic Programming Stephenson
[] Beginner’s Guide to Digital Electronics
[] Beginner’s Guide to Electronics
[ Beginner’s Guide to integrated Circuits
Beginner’s Guide to Computers
(] Beginner's Guide to Microprocessors

COOKBOOKS

[] Master IC Cookbook Halimark

[ Microprocessor Cookbook M. Hordeski
[11C Op Amp Cookbook Jung

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

[~ TV Typewriter Cookbook Lancaster
[ CMOS Cookbook Lancaster

1 TTL Cookbook Lancaster

] Micro Cookbook Vol. 1 Lancaster

] BASIC Cookbook K. Tracton

[ MC6809 Cookbook C. Warren

ELECTRONICS

Principles of Transistor Circuits Amos
Design of Active Filters with experiments Berlin
49 Easy to Build Electronic Projects Brown
Electronic Devices & Circuit Theory Boylestad
How to build Electronic Kits Capel
How to Design and build electionic instrumentation Carr
Introduction to Microcomputers Daglecs
Electronic Components and Systems Dennis
Principles of Electronic Instrumentation De Sa
Giant Handbook of Computer Software
Giant Handbook of Electronic Circuits
Giant Handbook of Electronic Projects
Electronic Logic Circuits Gibson
Analysis and Design of Analogue Integrated Circuits Gray
Basic Electronics Grob
Lasers — The Light Fantastic Halimark
introduction to Digital Electronics & Logic Joynson
Electronic Testing and Fault Diagnosis Loveday
[] Electronic Fault Diagnosis Loveday
] Essential Electronics A-Z Guide Loveday
[ Microelectronics Digital & Analogue circuits and systems
Millman
[] 103 Projects for Electronics Experimenters Minis
[] VLSI System Design Muroga
[ Power FETs and their application Oxner
Practical Solid State Circuit Design Olesky
Master Handbook of IC Circuits Powers
Electronic Drafting and Design Raskhodoff
VOM — VTVM Handbook Risse
[] Video and Digital Electronic Displays Sherr
71 Understanding Electronic Components Sinclair
Electronic Fault Diagnosis Sinclair
Physics of Semiconductor Devices Sze
Digital Circuits and Microprocessors Taub
(] Active Filter Handbook
Designing with TTL Integrated Circuits Texas
Transistor Circuit Design Texas
Digital Systems: Principles and Applications Tocci
Master Handbook of Telephones Traister
How to build Metal/Treasure Locators Traister
99 Fun to Make Electronic Projects Tymony
33 Electronic Music Projects you can build Winston

COMPUTERS & MICROCOMPUTERS

BASIC Computer Games Ahl

L From BASIC to PASCAL Anderson
Mastering Machine Code on your ZX81 T. Baker
UNIX — The Book Banaham
Z80 Microcomputer Handbook Barden
Microcomputer Maths Barden
Digital Computer Fundamentals Barter
Visicalc Book. APPLE Edition Bell
Visicalc Book. ATARI Edition Bell
introduction to Microprocessors Brunner
Programming your APPLE 1l Computer Bryan
Microprocessor Interfacing Carr
Microcomputer Interfacing Handbook A/D & D/A Carr
Musical Applications of Microprocessors Chamberlain
30 Computer Programs for the Home Owner in BASIC

D. Chance

Microcomputers Dirkson
APPLE Personal Computer for Beginners Dunn
Microcomputers/Microcomputers — An Intro Gioone
Troubleshooting Microprocessors and Digital Logic Goodma
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] Getting Acquainted with your VIC 20 Hartnell

[ Getting Acquainted with your ZX81 Hartnell

] Let your BBC Micro Teach you to program Hartnell

[ Programming your ZX Spectrum Hartnell

] The ZX Spectrum Explored HArtnell

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

] BASIC Principles and Practice of Microprocessors Heffer

[ Hints and Tips for the ZX81 Hewson

[] What to do when you get your hand on a Microcomputer

Holtzman

134 More Tested Ready to Run Game Programs in BASIC Horn

[] Microcomputer Builders’ Bible Johnson

[ Digital Circuits and Microcomputers Johnson

{1 PASCAL for STudents Kemp

1 The C — Programming Language KErnighan

] COBOL Jackson

[ The ZX81 Companion Maunder

] Guide to good Programming Practice Meek

[ Principles of interactive Computer Graphics Newman

] Theory and Practice of Microprocessors Nichols

[ Exploring the World of the Personal Computer Nilles

[ Microprocessor Circuits Vol. 1. Fundamentals and

Microcontrollers Noll

[ Beginner’'s Guide to Microprocessors Parr

1 Microcomputer Based Design Peatman

[ Digital Hardware Design Peatran

1 BBC Micro Revealed Ruston
Handbook of Advanced Robotics Safford

1 1001 Things to do with your own personal computer Sawusch

] Easy Programming for the ZX Spectrum Stewart

] Microprocessor Applications Handbook Stout

] Handbook of Microprocessor Design and Applications

Stout

1 Programming the PET/CBM West

1 An Introduction to Microcomputer Technology Williamson

] Computer Peripherais that you can build Wolfe

] Microprocessors and Microcomputers for Engineering Student

and Technicians Wooland £6.
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REFERENCE BOOKS

Electronic Engineers’ Handbook Fink
[] Electronic Designers’ Handbook Giacoletto
[] llustrated Dictionary of Microcomputer Technology
Hordeski
1 Handbook for Electronic Engineering Technicians Kauffman
] Handbook of Electronic Calculators Kauffman
] Modern Electronic Circuit Reference Manual Marcus
International Transistor Selector Towers
[ International Microprocessor Selector Towers
M International Digital IC Selector Towers
(] International Op Amp Linear IC Selector Towers
] 1llustrated Dictionary of Electronics Turner

223888 28

SRE5388NT 8
FLRIIIBBY A&

™

VIDEO

[ Servicing Home Video CAssette REcorders Hobbs
1 Complete Handbook of Videocassette Recorders Kybett
] Theory and Servicing of Videocassette Recorders McGinty
Beginner’s Guide to Video Matthewson
] Video Recording: Theory and Practice Robinson
Video Handbook Van Wezel
Video Techniques White
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Please send me the books indicated. | enclose cheque/postal order for £
Prices include postage and packing.
| wish to pay by Access/Barclaycard. Please debit my account.
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FEATURE

HYCONOMISER

Although not electronic, we believe that Vivian Capel’s report on
the Hyconomiser will interest ETI readers as it could affect
something very near to their hearts — their wallets! After all, the
more cash you save, the more you can spend on electronic

goodies.

years, and even before that when the stuff was much

cheaper. Savings were marginal with most, some
made no difference and a few actually increased con-
sumption! It was with great scepticism, then, that | greeted
the announcement of yet another, especially as it cost the
not insignificant sum of £47.50. Even today you can buy
quite a few gallons of petrol for that.

The ad claimed savings of up to 20%. That phrase ‘up
to’ of course is the let-out; 5% or even 2% could be said to
qualify. However, | was impressed by the fact that all the
listed suppliers and fitters were well-known main-agent
garages that had reputations to lose. Fitting, incidentally,
must be by a trained mechanic, and this is included in the
price.

Still suspicious, | phoned all the garages and question-
ed the mechanics. All were enthusiastic except a
Volkswagen dealer who was having troubles, which |
believe have since been resolved.

So what actually is it and what does it do? Much of the
wastage in a petrol engine is due to large drops of fuel
which are too big to be fully burnt before they are ejected
from the exhaust. Some, because of their size and mass do
not move quickly enough to make it around the sharp
bends of the inlet ducts, hit the walls and run down the
cylinders to dilute the oil. This is aggravated at part-throttle
settings by the throttle-plate, w%ich diverts the flow
toward the manifold walls. A further factor is the low-
pressure region set up under the throttle-plate which tends
to deflect the fuel toward the front cylinders, thus giving
uneven distribution and power loss. And finally in the fuel
saga, uneven atomisation produces regions of uneven
mixture in the combustion chambers around the plug tips.

A formidable collection of ills, curable you might think
only by completely redesigning the petrol engine! Not so,
for the Hyconomiser claims to overcome them all. How?
By sonic pulses.

Blowing In The Wind

It consists of a plastic cylinder containing three plastic

balls. A controlled air flow passes through the cylinder
making the balls resonate at three different frequencies
from 850 Hz to 2.5 kHz. The pulsed air flow is injected
through a tube into the intake manifold below the car-
burettor. There the highest frequency produces a cone of
microturbulence that smashes the fuel droplets into a fine
mist with particles smaller than 20 microns.
* The mixture still has to be distributed evenly to all
cylinders, and evenly within each cylinder. This is the job
of the middle and lower frequencies which set up areas of
turbulence throughout the fuel inlet system.

The results are less consumption, more power,
smoother running and, of interest to the environmen-
talists, less exhaust pollution. Engine and plugs also run

Petrol-saving gadgets have abounded over recent
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cleaner. Air/fuel ratio is maintained closely to the optimum
14.6:1 stoichiometric region.

Well, itsounds good but doesitwork? | decidedto take
a chance and had one fitted. Beforehand | made a careful
check on my consumption in my elderly 1964 Wolseley
16/60, and for mixed town and country travel found it was
23 mpg. After fitting, | repeated the test with the same
journeys. In view of the ‘up to’ phrase | would have been
happy with 10% improvement: so | was very pleased to
achieve 28 mpg, a 21% increase. Later, on a single long-
distance run | did 34 mpg, but had no previous figure for
this run to compare with.

" | discussed this later with Hyco’s managing director
Tom Pearse. | learned that performances in excess of 20%
were not at all uncommon, and | saw a report by one of
the main-agent garages of before-and-after tests on various
more recent model cars at several fixed speeds. Some
were considerably higher, although this would not be a
fair test of everyday motoring. Pressed for a minimum ex-
pected figure, Mr Pearse said he would be surprised if a
normal production car did not attain 15% improvement.

As to cleaning the engine, | found it does this too. The
makers stipulate that cars with old- engines should be
returned to the fitter after about 150 miles for re-tuning the
device. It is in fact individually tuned for resonance with
the particular engine it is fitted to. The turbulance breaks
up the carbon deposits and thereby enlarges the combus-
tion area, causing the device to de-tune. Once re-tuned
the engine remains carbon-free and there is no further
need of tuning.

The fitters did not inform me of this, and some thou-
sand miles later my consumption had climbed and the
device was completely off tune. Re-tuning restored op-
timum economy once more.

| can also confirm that the performance of my car is
more sprightly although I have not pursued this too far, as
my driving is definitely economy-orientated.

2

INTAKE
MANIFOLD

CARBURETTOR

HYCONOMISER

HIGH FREQUENCY
PRESSURE WAVES
DIRECTED JUST BELOW
THE IDLE FUEL JET

VALVES

AIRFLOW THROUGH
THE HYCONOMISER
25-45 SCFH DEPENDING ON
ENGINE SIZE {0.5%).

THE MIXTURE IS SET SLIGHTLY ON THE RICH
SIDE BEFORE INSTALLING THE HYCONOMISER.

[~ CYLINDER

- PISTON

Fig. 1 Schematic diagram showing the operation of the
Hyconomiser. By acoustically atomising the petrol, improved
combusion and air/fuel ratio results.
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FREE CATALOGUE!

OUR GREAT NEW ILLUSTRATED CATALOGUE IS

PACKED WITH INFORMATION ON SUPERB
QUALITY, PROFESSIONAL BURGLAR ALARM
EQUIPMENT E

S AT UNBEATABLE PRICES!
SEND S.AE. OR PHONE NOW @ SED P-_ELEEI:_}'ZONICS
217 WARBRECK MOOR

FOR YOUR COPY
THIEFCHECK BURGLAR  MAIN  AINTREE LIVERPOOL
19 OHU/051 523 8440

ALARM D-}Y SYSTEM  QISTRIBUTOR

TALK TO THE WHOLE WORLD

Study now for the o ~\
RADIO AMATEUR'S i \\
EXAMINATION I; N,

[« ™ e

We have had 40 years successful experience \L&E:) DR

in training men and women for the S
G.P.O. Transmitting licence.

——

[© ™ FREE R.A.E. brochure without obligation from:—
| British National Radio & Electronics School |
READING, BERKS. RG1 1BR

I Name I

I Address . .... ... ... .. .. .. e I

ETUGBIF T BLOCK GAPS PLEASE

[ ] I I IS SN T NS

- SPEAKERS
PEAKER

(M(l(.;’/%.(!:;lp)M ETERS (Hi-Fi, P.A., Disco, Bass Guitar)
RANGE DOUBLER 10A DC1 12" 50W ........ £14.95
Special price...........coo.cecerrr £15.95 ”
ETC m/m1 121 Ranges 1 2 1 OOW ...... £19|95
50K/V Range Doubler 10A Dsg 15”7 100W £29.95
.................................................. £16. -
TMK 500 23 Ranges 30K/V 124 18” TO0W ...... £39.95
DC Plus cont. buzzer.............. £23.95 Postage and Packaging £3
NHSER 20K/V 22 Range Pocket  RETAIL @ MAIL ORDER

EXPORT @ INDUSTRIAL

360TR 23 R 100K/V. L
oe, 6 95 EDUCATIONAL

scale 10A AC/DC plus Hfe....£36.95

ATI 020 18 Range 20K/V. DeLuxe DT FREE
plus Hfe Tester....................... £17.50 with cnlq,m, ALL PRICES  CATALOGUE
ST303TR 21 Range 20K/V plus Hfe [ccess/Visa or INCLUDE ~ SEND LARGE
TESIET, <iroimsrvesiammissnisimmssivasions £16.95 telephone your VAT SAE

(UK 20p)

MUSICRAFT 303 EDGWARE RD, LONDON W.2. TEL: 01-402 9729/2898

LB ELECTRONICS

DISC DRIVE BONANZA

PERTEC FD650 DSDD 8" £199 + VAT
TEAC FD-55F V2 Height DSDD 80 track New £228 + VAT
Cannon 2/3 drive SSDD Shugart Compatable

40 Track £129 + VAT

Al 54 diives suitable ‘o BBC MICRC
POWER SUPPLIES for 5" disc drives
5 voits at 1 amp

2 £14,00 + VAT P/P £1.00
12 voits at 1.3 amp

£14.00 + VAT p/p£1.00

DC power plug for 5%" drive e .£1.00 p/p 15p
DC power plug for PERTEK drive 8" £1.35p/p15p
Amphenol 36way (Centronics) plugs used £2.00 p/p 30p

Brand new EXPO PCB Drill (12 volts DC) plus collets £4.95 p/p 65p

The above drives are suitﬁﬁrﬁﬁimﬁ,_we#wn supmull documentation
if requested with purchase of the drives only. Also available is 8 word processing
package with is a tape to disc program (i,e. will not run without discdrives.

Offered with Full documentation at £9.80 p&p 50p.
BRAND NEW AND BOXED PLUS DATA P&P AT COST

Apple controller card for two drives .................... £40.00 + m;&p 50p
ASC11coded qwerty Keyboard manufactured by Alphanumeric (Woking
UK). Model 60K brand new plus data .... £19.95 pérp £1.50
25 WAY ‘D’ Types, plugs £1.85, sockets £1.85 {solder tail) p&p 30p.
Telephone for bulk prices.

{Manuals available £6.00 each)

INTERSCAN ACCOUSTIC COUPLER
10” x 4” x 5” WITH ELECTRONICS, SOUND
TIGHT UNIT, FOR STANDARD GPO HAND SET.
NO DATA — £10.00 (INC VAT) P&P £1.75
8" Drive Cablnets complete with power supply (LINEAR) to take two 8"
Drives, Brand New £99.95p + VAT sp(carriage cost)

Twin 5" Cabinets with power supply £85,00 4+ VAT {(to arrive shortly)

9" Green Phosphor Monitors Brand New and Cased Composite Video
Input 18mhz band width £78 + VAT each (carriage cost}

LB ELECTRONICS
D

"11 HERCIES ROAD, HILLINGDG v,
MIDDLESEX UB10 9 LS, ENGLAND
TEL: UXBRIDGE 55399

WHY WRITE TO LONDON

When you can walk to the Midlands largest
selection of DIY.

Plugs, sockets, connectors, cable, flex, leads,
boxes, Aerials, styli, components, elements,
semi-conductors, meters.

In fact the lot!
Spares and repairs for all electronic, electrical
and audio.

H. G. Electronics Co. -
1350 Stratford Road, Hall Green, s
Birmingham B28 9EH L
Telephone: 021-777 2369 &

£
i\
B
H
H
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MARCO TRADING
SPECIAL OFFERS

BCgOBAB— PNP 30V, 0.2A, 0.3W, 130MHZ. (Similar to: BC178, 205, 213, 252,
513, 55

Price: 10 for 50p; 100 for £3.00; 1000 for £20.00; Larger Qty prices on
application)

2281 75081:;\;PN 20V, 0.1A, 0.3W, 100MHZ (Similar to: BC108, 183, 208, 238, 383
Price: 10 for 50p; 100 for £3.00; 1000 for £20.00. Larger Qty prices on
application)

?1035505ABT PNP 30v, 1.2A, 0.3W, 130MHZ. (similar to: BC178, 213, 252, 308,
Price: 10 for 75p; 100 for £6.00; 1000 for £50.00. Larger Qty prices on
application)

AU110— PNP 160V, 10A, 30W, (Similar to AU107, 2N5324, 2N5325)

Price: 10 for £12.00; 100 for £85.00

Capacitors

470u 16V Radial (25mm x 15mm-4mm lead length) 5p each: £3.00 per 100
1000u 16V Radial (30mm x 15mm-4mm lead length) 8p each: £5.00 per 100
3300u 16V Axial (50mm x 20mm) 25p each: 10 for £2.00; 100 for £15.00

Boxes

P'lastic boxes complete with removable lids (Fixing screws not supplied) Size: 3" x
3" x 1%" Deep. Available in black or red (Please state colour when ordering). Price:
50p each; 10 for £4.00.

Transf
quantity transformers with independent secondaries: .
rimary: 240V Secondary 1: 15-0-15V at 1'2A per side, Secondary 2: 9V at4A (witha
bridge gives 12V DC)

icg; £2.50 each (P&P £1.20 in addition to 35p n%mal charge).

Multibloc 4-Way Extens ocket———

PVC body with internal cable grip fitted with 13A fuse and neon indicator, Max total
foad 13A 250V; Length 10%; Width 2%,

Price: £4.50 each (P&P 25p in addition to 35p normal charge).

Video TV projection screens Phillips 80" £50 each (P&P £6)

T.V. projection lenses. Fresnel type 9010 £10 per pair. (P&P 50p per pair)

Send 35p NOW for our latest Catalogue. Fantastic value it includes capacitors,

diodes, resistors, transistors, LEDs, boxes, cable, prepaid envelopes and much,
much more.

Please add 35p postage and packing and 15% VAT to all orders.
Send orders to:

= MARCO TRADING (Dept ET6) m

=== The Maltings, High Street, Wem, Shropshire SY4 5EN

-

Every order receives our latest special offer lists. Or send SAE.

All orders despatched by return of mail,

90
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A.D.ElectroniCs .......cceveceencenrssanans a0 1 T = 56,57,77
AIKEN BrOS. +coiiiiieerorranesnsnracassonnns 70 JupiterCantab .................ociieen 41
AmMbitInt. ...t i 75 Kelan Engineering .........oceivenenncnnees 82
Armon Electronics ......cooiviiirnnenaeanns 64 LBEIECIONICS ...ccvvviiirrennnioanarannns Q0
AUudio Electronics ....coveeeiiennenrnnnnnnen 63 L&B Electronics ...........c..cemiunnennes 76
Bi-PAK . .ocveiininiirarnaitierisncneatiaanns 16 L.E.M. Services ....... [ CTTPPPETTTPPRTTTRYY 86
BKEIECIIONICS cvvveienrnerneneerorancnannes 14 London School of Furniture ............... 83
Black Star ....oooiieiverancectacanneancanans 77 Magenta Electronics .............ccoenets 76
BNRS .. .iiiiiiiiiinnincenneanasasennnes 87,90 Maplin ..o oBC
BRadleyMarshall ...........cocviiiiaen. 10 MarcoTrading .....coviivennnaananennnnse 90
CambridgeKits .........c.ciiviiiiiiiieiien 86 M?wgon ASSOCS coovvvecrannacrirnsnnanasans 86
Circuit Board Components ................ 83 MidWich ..ottt eiirearaiaananns 27
Clef Products ......coveeeeieninrnannnnsns 76 M.I.M. ...................................... 69
Comtech Electronics .............cccveannn 12 Musicraft ...... EETRETPRPT R PP EPPPTTPRIRE 90
COMQAQUIP «cvverianrinnnranssanacnnnosaesanss 67 Myers Electronlcs_ ......................... 86
Concept Electronics .........coviivnann 82 Parndon Electronics ........ccoveviavanenn. 86
Cricklewood Electronics .............cv.e 8,9 Pops Components ........c.ccoviiiineeciann 83
Crimson Elektrik .....ocoiiveeiriaiinnns 62 Powertran ...............oooveviiennnn IFC,IBC
Dataman Design .......ccoviviiieiiiaiennes 19 Rade Electronics ...........c.oevieieannnes 70
DeltaTeCh ....cvveiciiiiieereennannaonseense 64 E?pid Electronics .....ccvvvivviintrnnanes 1(25
Display Electronics ............ccceieinees 28 ISCOMP .y evevsennonncaoanannaasessncenses

Electronize Design ......c.oveeeienieneanens 58 R.T.V.C. N/ KA XS 63
Electrovalue .......ceocevvnvenasanronseenns 39 J.W.RimMmer .....coveviiisrenonnannsraeans 68
EMNOS +oviiveevoesaosaesasassesasaasaasanses 83 SCOPEX +vveueranncraoseansssonsssoraansssons 87
Enfield Electronics .........ccceviveevienes 91 Service Trading . ?fbm—«'z.rbsz!* ........ 62
Flight Electronics .........ccoveiiiarvinnnnns 49 SinclairResearch ...................... 50,51
Greenbank .......oiiiiiiiiiiiiiiainaiieneen 82 Sparkrite ....coiiiiiiiii e 81
Greenweld ......oiiiiiiiiiiiiiiiai i 68 Stuartsof Reading ..........c.cooviieeeanns 82
[T o 69 Synchro Services ........ccoiviiviieneenens 26
Happy Memories .................. Ceriianae 91 Technomatic_: .......................... 32,33
H.G. Electronics ....coeeiienvencneansecnons 90 TKEIeCtroniCS .....oovevieriinnenrenncnns 18
Horizon Electronics .........c.cevveeacnenne 91 ThandarElectronics ..........coivieanveens 34
(o - P R 91 Watford Electronics ..........coocveennanes 4,5

IN ELECTRONICS, Part Type 1 off 25-99 100 up
TELEVISION AND AUDIO O 2O o 81 78
4116 250ns .70 63 .60
4816 100ns For BBC comp 2.20 1.95 1.85
IN YOUR OWN HOME - AT YOUR PACE 4164 200ns ® S99 3.56 3.42
ICS can provide the technical knowledge that s so e€ssential 2114 200ns Low power 1.15 1.00 90
to your success,knowledge that will enable you to take advant- 2114 450ns Low power 95 85 80
age of the many opportunities open to the trained man. You 4118 250ns 3.35 3.00 285
study in your own home, in your own time and at your own 6116 150ns CMOS 3'35 300 285
pace and if you are studying for an examination ICS guarantee . . -
coaching until you are successful 2708 450ns 2.60 2.25 210
" 2716 450nS 5 VOIt seememr 2.35 2.10 2.02
; Cltv & Guilds Certificates 2716 450ns three rail 575 5.00 4.65
2732 450ns Intel type 3.50 3.15 3.00
Radio Amateurs 2532 450ns Texas type 3.70 3.30 3.00
Basic Electronic Engineering (Joint C8&G/ICS) 2764 250ns 4.90 4.35 4.20

ZB80OA-CPU £3.95
6522 PIA £3.70
88LS120 £2.20

ZBOA-PIO £2.99 Z90A-CTC £2.99
7002 A-D £4.60 3691 £2.75
7805 reg .50 7812 reg 50

Certificate Courses

TV and Audio Servicing

Radio & Amplfier Construction

Electronic Engineering* and Maintenance

Computer En ineerin%* and Programming
n

Low profile IC sockets: Pins 8 14 16 18 20 22 23 28 40

nd Fre Pence 910 11 14 1518 19 25 33
TV, Radio and Audio ineerin

Electrical Engineering,* Installation
and Contracting  *Quality for IET Associate Membership

Ear Lty
1 Approved by CACC

POST OR PHONE TODAY FOR FREE BOOKLET

Soft-sectored floppy discs per 10 in plastic library case:

5 inch SSSD £17.00 5 inch SSDD £19.25 5 inch DSDD £21.00
5 inch DSQD £26.35

8 inch SSSD £19.25 8 inch SSDD £23.65 8 inch DSDD £25.50

. Member of ABCC

745LS series TTL, large stocks at low prices with DIY discounts
starting at a mix of just 25 pieces. Write or 'phone for list.

l Please send me your FREE School of Electronics Prospectus.
Subject of Interest l Please add 50p post & packing to orders under £15 and VAT to
l total. Access & Visa welcome. 24hr service on (054 422) 618

Name Government & Educational orders welcom.e, €15 min!mum.
I Address l Trade accounts operated, 'phone or write for details.
[ | — [ | Happy Memories (ETI),

Post to, Dept H265 !
l ICS School of Electronics I . .
160 Stewarts Road 01-622 9911 Gladestry, Kington, Herefordshire. HR5 3NY.
Division of National London SW8 4UJ

€oucation Corporation {All Hours) Tel: (054 422) 618 or 628
. [ » T ¥ & B B B B 0 B B | s )
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MONTHLY IN
ELECTRONICS TODAY --
YOUR OWN "WHERE TO

BUY IT° GUIDE

LOOKING FOR
COMPONENTS! HARDWARE!
CASES! TRY YOUR LOCAL
LISTED STOCKIST

AVON
ANNLEY ELECTRO

190 Bedminster Down Road
Bedminster Down, Bristol
Tel: 0272 632622
Open: Mon-Sat 3am-6.30 pm Wed 3am-2pm

.DORSET

D.J. ELECTRONICS
64 Ensbury Park Road,
Bournemouth.
Tel: (0202) 515073.
Open: Mon-Sat 9am-6pm.

LANCASHIRE
ETESON ELECTRONICS

15B Lower Green,
[} @Poulton-le-Fylde, Blackpool
Tel: (0253) 885107

Open 9 30am 1230 130530 Closed Wed & Sun
Electronic Component Specialists.

i

—

MERSEYSIDE
MYCA ELECTRONICS

2 VICTORIA PL, SEACOMBE FERRY,
WALLASEY, L44 6NR.
Tel: 051 638 8647
Open Mon-Sat 10am-5.30pm
Mail Order price list 50p refundable

PROGRESSIVE RADIO
93 Dale Street. Tel 051 236 0982

47 Whitechapel, Tel 051 236 5489
Liverpool 2
‘THE ELECTRONICS SPECIALISTS'
Open: Tues-Sat 9.30-5.30

W. MIDLANDS

WAVEBANDS

103 Coventry St., Kidderminster
Components, compufers, car radios,
C.B.’s, amateur radio
and all electronic hobby equipment

@ Open: Mon-Sat 9-6, Sun 10-2 ,:‘
‘ EE

TEL: 0562 2179
H. G. ELECTRONICS CO
1350 Stratford Rd., Hall Green
Birmingham. Tel: 021-777 2369
Open: Mon-Sat 9-5.30 (Closed Weds)
Electrical accessories, plugs, skts, leads,
Electronic , audio,

4 "
P

video, tape, dh'c.o, hifi...

s

ol

A

FOR YOUR BUSINESS TO
BE INCLUDED, CALL
ELECTROMART ON
01-437-1002.

STAFFORDSHIRE

eLecrronic 105 High St.,

SUPPLIES Wolstanton,
Newcastle

Tel: 0782 636904

Open: Mon-Wed 9-6, Thurs 9-12 & 5-7,

Fri & Sat 9-9, Sun 11-2
S. WALES

STEVE'S ELECTRONIC
SUPPLY CO. LTD.
45 Castle Arcade, Cardiff

TEL: 0222 41905
Open: Mon-Sat 9-5.30°

For components to computers

WARWICKSHIRE

HORIZON

E LECTRONICS
Charlotte St, Rugby. Tel: Rugby 78138
Open 5 Days 10-6 (closed Wed)

Wide range of components and R.S. stockists
1983 Mail Order Catalogue 75p

NORTHAMPTONSHIRE

% A new company selling electronic components.

# Mail order and walk-round supermarket.
#* Vast stocks and very competitive prices.

Telephone 03272 5523. Telex 311245,

(0ft A45 opposite John 0'Gaunt.}

YORKSHIRE

ACE MAILTRONIX LTD.
3A Commercial Street,
Batiey. Tel: (0924) 441129

Open: Mon-Fri 9am-5.30pm. (Sat 1pm)
Retail and wholesale.

r-----------------------------------------------1
1 Please include my business details in the next available issue of ELECTRONICS TODAY :
i INTERNATIONAL: :
] ]
] . (]
BUSINESS NAME: ..ottt et eee ettt ee st ee e e et e e e 2 W . .............

1 o - 5‘ i
: ADDRESS:  ooooooecooeeeeceeeoeeeeeee et { 4 O ..... :
i [ /VL . 1
I ————————— £ y .
e 1577 r o
. S 90 ¥
[ . Q 1
" TEL. NO.: oo eeeeeeeee e e e e eeee e e es oo oo oo " ....... "
: OPENING HOURS: ...ooooooooeocveeeeeeeoeceossosasaaeossoesesees e s ee oo e o oo e e oo s e oo e oo e eoeeeeeeeeeseeeeeeeeee s e .- ...................... !

]
: RETAIL | | WHOLESALE MAIL ORDER ~ (Please tick) :
: CONTACT: (FOR OFFICE USE ONLY) -....ooouvvooteoeceeeseeeereeoeeesoeeeeseeeeesseeesess s eeees e oo eeeee e eeee e oo oo oo 1

]
L -y G BN M ED BF G B OGP B - O - S S ey B o B e - G S EE Ep S A G A A S o o - - G @b & S A am - e . J
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Up until now PCBs were always the hardest component to obtain iora proled. Ol comse you, /

could make your own, but why bother anymore?
Now you can buy your boards straight-from the.
copyright) PCBs will be available automatically from i
produced from the same master used to bulld
and will be finished to the high standard you would expe
In addition to the PCBs for this montivs p
popular designs from our recent past. See

Oour

BOARDS ARE AVAILABLE. if it's not listed, wegdan't have it!

oo

designers — us! As of this isswe ]y
@ ET1 PCB Service. E
types, so you can be st
ct from ETI.

cts, we amaking available some of ﬂle or
list belew Tor details. Please note that NCI O

’!l‘

@ﬁb

stite s?ctu

e C* 3.

ALWAYS QUOTE THE PCB CODE WHEN ORDERING PLEASE

1979

E/794-1 Guitar Effects Unit. . . . . 2.64
E/794-2 Click Eliminator . . .. .. 6.64
E/796-1 Accented Beat Metronome 3.60

1980

E/803-1 Signal Tracer

E/808-1 CMOS Logic Tester

E /808-3 Uitrasound Burglar Alarm . 2.
E/8010-1 Cassette Interface . . . . . d
E/8010-2 Fuzz/Sustain Box

0o0booOooaoao

E/819-4 Laboratory PSU. . . . . . . 453
E/8110-1 Enlarger Timer

E/8110-2 Sound Bender

E/8111-1 Voice Over Unit. . . . . +3.97
E/8111-2Car Alarm . . . ... ... 2.81
E/8111-3 Phone Bell Shifter
E/8112-1 Alcohometer (2 boards)
E/8112-3 Bodywork Checker . . .
E/8112-4 Component Tester . . .

.6.21
.1.75
.1.49

1982
E/821-1 Parking Timer. . . ... .. 2.20

E/829-2 Dual Logic Probe . . . . . . 1.93
E/8210-1 Message Panel (2 Boards) 10.70
E/8211-4 Pulse Generator . . . . . . 5.29
E/8212-1 ELCB

E/8212-2 Servo Interface (2 Boards)5.87
E/82124 Spectracolumn. . . . . .. 4.82

1983

E/831-1 Fuel Guage . .. ... ... 3.00
E/831-2ZXADC........... 2.25
E/831-3 Programmable PSU

E/833-1 Sound Board

E/8011-56 RIAA Preamp . . . . . .. d
E/8011-6 Audio Test Oscillator. . . 3.
E/8012-1 Musical Doorbell
E/8012-3 Four Input Mixer

[J E/833-2 Alarm Module

[J E/833-3 ZX81 User Graphics . . . .
[J E/833-4 Logic Probe

[1 E/834-1 Real Time Clock . ... ..
[J E/834-2 Thermemeter {2 Boards) .
[J E/834-4 Stage Lighting — Main . . 1
[J E/834-5 Stage Lighting — Display. .
[J E/835-1 Compressor/Limiter . . . .
[ E/835-2 Single PSU

[J E/835-3 Dual PSU

[1E/8354 60 WNDFL Amp. . . ...
[J] E/835-5 Balanced Input Preamp .
[J E/835-6 Stage Lighting — Autofade

E/821-3 Guitar Tuner (2 boards) . .5.55
E/822-1 Ripple Monitor 1.92
E/822-2 Allez Cat Pest Repeller. . . 1.68
E/822-5 Moving Magnet Stage. . . . 3.49
E/822-6 Moving Coil Stage. . . . . . 3.49
E/823-4 Capacitance Meter (2 Bd) 10.14
E/824-5 Voltage Monitor

E/825-1 DV Meg

E/825-2 Analogue PWM

E/825-3 Slot Car Controller . . . . . 451
E/826-1 lon Generator (3 Bds) . . . 8.00
E/826-4 MOSFET Amp Module. . .6.78

ooooooooo

1981

E/811-1 LED Tacho

E/811-2 Multi-Option Siren . . . . . .
E/813-1 Universal Timer. . . . . .. g
E/812-1 IR Alarm (4 boards) . . . .
E/8125 Pulse Generator. . . . . .. .
E/813-1 Engineer’s Stethoscope. . . 2.
E/814-2 Drum Machine (2 boards) .

7.60

.8.47

194
3.00

4.70

.281

5.38

0 0000 ODOoooDooooo

E/814-4 Guitar Note Expander . . .
E/816-8 Waa-Phase
E/816-9 Alien Attack
E/817-1 System AS- Input
{MM or MC)
E/817-2 System A — Preamp . . . .
E/817-3 Smart Battery Charger . . . 1.
E/818-3 Hand Clap Synth
E/818-5 Watchdog Home Secuity
(2 boards)
E/819-1 Mains Audio Link
(3 boards)

OoobO000000oCcOhoOonooonooooooo

E/826-5 Logic Lock

E/826-6 Digital PWM

E/826-7 Optical Sensor

E/826-9 Oscilloscope (4 Boards) . 11.60
E/827-7 TV Bargraph Main . . . . . 4 .56
E/827-3 TV Bargraph Channel . . .2.28
E/827-4 Hotwire

E/827-5 Bridging Adaptor
E/828-1Playmate (3 Boards)

E/828-4 Kitchen Scales. . . . . . . . 1.84
E/828-5 Sound Track

E/829-1 Auto Volume Control . . .

[1 E/836-1 to 3 PseudoROM (3 Bds)
[J E/836-4Immersible Heater. . . . . . 2.00
[JE/837-5 Atom Keypad

[] E/837-6 Switched Mode PSU . . .

[] E/835-7 Stage Lighting — Triac

Board .. .. .... 4.12
.3.15

14.00

What The PCB Code Means
The letter (E) signifies that the
PCB is for an ETI project (as
apposed to a Hobby or Ham

Radio project);

The first two numbers give the
year in which the project was
published,

The next one or two numbers
before the dash give the month

in which the project was published;
The number after the dash
identifies the project within the

STRICLY CASH WITH ORDER — OFFICIAL ORDERS ARE NOT
ACCEPTED

Prices Quoted are valid until Tst October 1983

How to order: indicate the boards required by
ticking the boxes and send this page, together with
your payment, to: ET| PCB Service, Argus
Specialist Publications Ltd, 145 Charing Cross
Road, London WC2H OEE. Make cheques payable
to ETI PCB Service. Payment in sterling only please.
Prices subject to change without notice,.
Total for boards PLEASE ALLOW
Add 45pp & p 28 DAYS FOR
Total enclosed DELIVERY
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ELECTRONICS TODAY INTERNATIONAL

CLASSIFIED

Lineage:

35 p per word {minimum 15 words)
Semi Display: (minimum 2 cms)

1- 3 insertions £10.00 per cm
6-11 insertions £ 9.50 per cm
12+ insertions £ 9.00 percm

S

Ring for information on series

bookings/discounts

All advertisements in this section must be prepaid.

Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card (available on request}

= /P

01-437 1002
EXT 204

Send your requirements to:

) Jo James,
ASP Ltd,,
145 Charing Cross Road,
London WC2H QEF,

COMPONENTS

Save money on drawer sets with

e BITSABOX

12 drawer
white

msomu CALLB!S & TRADE ENQUIRIES WELCOME

UNBEATABLE PRICES for
our electronics components.
CMOS, TTL, Linear etc. (e.g.
NE555 __ 12p, NE556 ___ 28p.
Texas soundchip SN76 477N
__ £1.75). Send S.AE. For full
list Micro Times. 19 Mill Street,
Bideford, N.Devon.

BUILDING A TAPE DECK?
Wesupply Papst precisiontape
drive/rewind motors, 120/220
VAC, 12000 RPM, 14W only
£4.90 new,(£16.80elsewhere).
Matching capacitor 60p, p&p
£1.50 STEPPING MOTORS
ideal for Robotics, any preci-
sion cotnrol six-wire, 5.4V, 1.5A
DC, torque 450zin, £4.90 used
p&p £1.50. Greymoor Robitcs
(EM-AT), 5, Southern Hay,
Cavendish Road, Weybridge,
Surrey, KT13 OJN.

FAMOUS LOUDSPEAKERS Pon “;7“
ms  Price
o Voeme ant £9.50  £6.50 Pos 65p MINI:
Audax  Tweeter 4in % £6.50 MULTI TESTER 5
Audax  Mid Range ain 50 £7.50
Seas Mg Range 4’un 100 £12.80  Deluxe pockel size
Seas Mid Range Sin 80 E12.00 precision moving coi v
Goodmans Wooter  8in 25 sors £8.50  stument +Capaciy
wdax Wooter 8in 40 £14.00 4000 opv Baltery
Audax  Wooler  10m S0 €16.00 included 11 instani ranges measure
6HE in 60 £12.50 DCvolls § 25250 500 AC volte 10,
hgonda  Full Range 100 15 £5.00 00, o] mps 0250ua O
3aker HiIF1 Detuxe 12in 15 E14.00 250!!\! Coﬂhnully Jﬂd resistance O 10
daker Han gﬁmor |§In gg ?6‘6 E;:% 600K o
daker HiF 1 Superb 12 o
3akerPA Gioupds 12n 45 4816 £14.00 |OsLuxe "'" @ Doubler Modei, 50..
3aker HIFI Auditonum 12n 45 %6 €22.00 [0000.p.v.£18.507 x5x2nPost €1
daker HIFI Audifonum 15m 60 816  £34.00 New Pane! Meters £4.50
3aker PA Group75 12n 75 4816 £18.00  50ua. 100ua. a, 5ma, 50ma  §r
Goodmans GR Group 12in 16° £27.50  S00ma 35 yon VO Merer 500ma 1
ke PA Group 100 12 100 816 £24.00 amp 2 amp Facia 2'4x 22 10un Post
Jaker PA Disco 100 12n 100 818 £24.00 g5p
akerPA Group 100 1o 100 816 £32.00
Jaker PA Disco 100 15in 100 16  E32.00
Goodmans HPD Disco 12 120 £29.50
1 5 13x@in 10 3B £8.00
Goodmans HP Bass 1B 230 £80.00

A.C.8. LOUDSPEAKER BARGAINS 3 ohm 513!!1 7x4in £2.50; 8 ohm 2 7in £2.00 3in %in

SnJIn 6x4in/xdin £2.50

&'an, BinxSin £3; 8in £3; 10in £5; 12in £6. 10 ohm 3in

2.50. 6'7, 825m £3. 25 ohm Jin 5x3n 7xdin €2. 50; 120 ohm 3'«n gia £1.50.

BATTERY ELIMINATOR MAINS to 9 VOLT DC. Stabllised output, 9 volt 400 ma UK made
wuh |armml|5 Ovevlond cut out 5a3'ax2'sn Transtormer Rectiher Unit Suitable Radics Casset

's £4.50. P

st 50p

523'an Gadin

LOWVOLYGG%E\.%%;NOLVTI‘ES‘V 23486 25 30 50 100 200mF 15V 10p, S500mF 12,

25p: 25V 42p; 40V g
059 SéDDOmF B3V £1.20

HIGH VOL'AGE E}ECY?OL"ICS 8450V 45p 8 + B 450V 7Sp 5C = 50 300v SOD E S,

25V 38p: 50V 50p: 1200mF 76V 80,
A4700mF 63V £1.20: 2700mF 76V €1. 4700mF a0V

32 — 32 328V 159 32 350V 15g 2G ~ 20450/ 7
32 » 32 350V B8p 50 + 200 275V 70p 50 ¢5Cv 95p

£1.80 220 450V 95p

TRIMMERS 30pF 50pf 109 30p
CONDENSERS VARIQUS "0f 10 0 0'mF 350\/ Sp A’JOV ( e

100pF '509F 15p. 500pF

p 2200mF €V

2v 50p:
2000mF 100V £1.20, 2500"\‘ 50y 70p: 3000mF 25V 50 50

88p: * 000~ F

E
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BUMPER BOX OF
BITS

WOW! We've got so many compo-
nents in stock, we can't possibly list
them alil — So buy a box. In it you'll
find resistors, capacitors, displays,
switches, panels with transistors,
diodes, IC's etc, coils, pots... and so
on.Allmodern parts — guarenteed at
least 1000 items, minimum weight
10Ibs. ONLY £8.50 inc.
ELECTRONICS WORLD

1e Dews Road, Salisbury,

Wilts. SP2 7SN

SURPLUS MANUFAC-
TURERS REQUIREMENTS.
All brand new Tip35A 60p.
Tip36A 65p. 2N4405 35p.
2N6284 £1.50. 7%1.50.
Limited quantities. Mr Howard,
13 Clifton Road, Huntington,
Cambs. (0480) 57339.

NOW OPEN IN NEWCASTLE,
Waterloo Street, “Marlborough
Electronic Components” for the
best in electronic components,
test equipments etc, Tel 618-
377.

NEW COMPONENTS
CHEAPEST PRICES

New full spec parts ex stock. Same day
despatch SAE or phone for full lists
Example prices: 10 uf. 35v radial
capacitators 5p each. 100 Yaw resis-
tors 75p (1K, 10K, 100K — other
valves available). BC3088B 10p each
25IN 4148 for only 45p
COLCHESTER COMPONENTS
Unit A2
Cowdry Centre, Colichester
(0206) 66345

FULL COMPREHENSIVE
RANGE ofIC’s, Transistors,
Diodes, capacitors, etc. Piease
send 75p inc. p&p for catal-
ogue, inquiries S.AE. to
R. Jones Electronics, 267
Rectory Road, Grays, Essex. Or
ring Grays Thurrock 33158.

MAIDSTONE ELECTRONIC
COMPONENTS shop. Thy-
ronics. Control Systems 8, San-
dling Road, Maidstone, Kent,
Maidstone 675354.

PARTRIDGE

CONSTRUCTING
AN AUDIO MIXER?

To achieve a high quality finish you need
commercially produced printed panels
— sub-frames — main frames etc designed and
manufactured specifically for this purpose.

‘e L0t Sp:tt 18p 1Lt 28p
Q47 35p 100V { 1mF 25p: 5 22mF 30p: 047 609 .“"‘50
WAFER SWITCHES 1 powe 12V 2 pole 6W 3 oh 4.« e« 609‘
TWIN GANGS 120pF £1: 500-200pF £1. SINGLE SOLID D|ELEQTRIC s
GEARED TWIN GANGS?SQ‘ P5p; 368 + JEE -
SLOW MOTION DRIVE € * 90p REVERSE VERNIE
VERNIER DIALS 36mr £2 28 50~ €2 75 Sl INDL( EXTENDENS B&D
€ou PLERSG&D N(DNPANEL!NDOCATONS 250V Fez © 45p £ = 2 40D
:gsls ‘ORS . o 10p WlNE WOUND e LAz
NIGN STABILITY A Za 'L ormy " mer 10p 177 he Freetnt o

56 Fleet Road, Benfleet,
Essex, SS7 5JN, England.
(Large S.AE. please)

ELECTRONICS

THE MIXER PEOPLE

3p
Btjm( ALUMIMUM anss|s [ —E(; 45 Est — €180
3

DIODES -

BRIDGE NECYIFIER o
e 10p .c 309 YOGGLE SWITCNES -lOn P

-£2 80

ANGLE ALL» e 25
Trp "%, 785 n

st OFs s

) E280 "L . €3 o0

100 & oy £3

TOGGLES S+ 40p

T BULK TAPE ERASER

W Te y el el er

£9.50-. ...
ISEF PROBE £5 00

MAINS TF/-' SFORIAESS

5
e e0p

e 82 50
MINIATURE

- (250: £8 0
£200 ¢ £306
£350 @ £3 80
£1 50 ¢ K4 00
£350 - £4 50
£ 50 - £5 00
£300 £3 %
€350 -
£2 00 450
£3 50 5400
£350 c: €12 00
€375 3%

RADIO COMPONENT SPECIALISTS

DEPT 6.337 WHITEHORSE ROAD CRGYDGH
SURREY UK TEL 01-684 1665

Post 50p Minimum. Callers Welcome.
Closed Wed. Same day despatch.
Access-Barclay-Visa. Lists 31p.

[
A

96

DIGITAL WATCH REPLACE-
MENT parts, batteries, displays,
backlights etc. Also reports pub-
lications, charts. S.a.e. for full list
Profords Conersdrive, Holmer-
green Bucks. HP15 6SGD
PRINTED CIRCUITS Make your
own simply, cheaply and quickly!
Golden Fotolac light-sensitive
laquer - now greatly improved
and very much faster. Aerosol
cans with full instructions, £2.50.
Developer 35p. Ferric Chloride
60p. Clear acetate sheet for
master 15p. Copper-clad fib-
reglass board, approx. 1mm
thick £2.00 sg. ft. Post/packing
75p. White House Electronics,
Castle Drive, Praa Sands, Pen-
zance, Cornwall.

ANYTHING
TO SELL?
Then sell it
quickly and
cheaply
Phone ASP
Classified
01-437 1002
ext. 204

SOFTWARE GAMES

SPY CAS £. Amazing
it allow you to stop,
i copy any previously un-

pable tape. Includes twg
ffee utilities, StateifforZX81 o

r, 29 Chadderton Drive,
th, Bury, Lancs.
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EQUIPMENT

CENTURION

ALARMS

We manufacture,
you save £ £ £’s
Send s.a.e. or phone for our
Free list of professional
D.LY. Burglar Alarm Equip-

ment and accessories.

Discount up to 20% off list
prices, eg. Control Equip-
ment from £15.98, Decoy
Bell Boxes from £5.95 inc.

TRADE ENQUIRIES WELCOME

QD 0484-21000
3 3 or 0484 35527 (24 hr.ans}
L CENTURION ALARMS (ETI)
i 265 Wakefield Road, Huddersheld

HD5 9BE. W. Yorkshire @
B Access & Visa
Orders Welcomed J )

051-228 3483
INTRUDER ALARMS LTD

WHOLESALE SUPPLIES
MAIL ORDER DEPT

Bell Boxes £6.00
Dummy Boxes £4.50
Bell 6" £7.50
SIRENS

Mimimite . £4.50
Electronic £7.50
Cable (4 core) £7.00
PRESSURE MATS

Stair £0.95
Standard £1.50
CONTROL PANELS

Battery T/E/E £20.00
F.8.N. 20/40 £36.00
CONTACTS

Aluminium £1.85
Surface £0.75
Flush £0.65
Quickfits .£0.75
BEAMS

Infra Red £31.50
Ultrasonic comp £36.00
Rec Battery £6.95
Miscount on qu.nﬂfyv‘r— Please add 15%

FOR ORDERS LESS THAN £30 PBP £2.00

OVER £30 P&P FREE
AT ALARMS LTD
86 Derby Lane, Old Swan, Liverpool 13

U.V.LIGHT EXPOSER UNIT for
use in prep. of photo-resist
P.C.B's. Attractive wooden con-
struction with exposer area of
250 x 150 mm. Case 350 x 250 x
95 mm. 240v operation. Only
£37.00 p&p Send cheque to
V.E.P.Ltd. 5 Hewens Rd. Uxbridge
uUB10 OFR.

NEW 1983 EDMUND
SCIENTIFIC CATALOGUE
NOW AVAILABLE

72 pages of
Solar Energy, Lab Equipment.
Photography. Magnifiers,
Health, Astronomy, Motors.
Magnets, Holography. Fibre
Optics, Weather, And More!
Send for FREE copy to
Dept ET10,
Rhenbergs Sciences Ltd,
Sovereign Way, Tonbridge,
Kent TNS 1RN
or phone 0732 357779

LYMINGTON MICROSCIENCE Ltd
Fd ] .
:LOGIC PROBE CASE:-

{deal for logic probes of similar instruments
IMoulded in high impact polystyrene and

supplied c/w:plated probe, 2 core PVC lead)
jwith integral qrommet, red and black croc.
clips , precut matrix board and a mounting
block for LEDs. Wili case ETI833/4{with very
minor surgery to the PCB)or your originals.
Colour - light grey , Size (mm)20x30x140(32!

mn ONLY £5-75 inc. VAT un:
up&p 45p=n ol

23,Ditchbury. Lymington. HANTS.

‘"HIGH QUALITY 240v inverter
transformers” with circuit dia-
gram, 160va/12v £13, 500va/
12v  £21, 300va/24v £15,

625va/24v £23. Includes VAT

and p&p. Tornado Wind Gener-
ators, 75 Benslow Lane,
Hitchii, Herts.

N

Whatever you are
selling.

Do it quickly

and cheaply
Phone ASP
Classified
01-437 1002

HIGH POWER MERCURY ION
LASER, emits green/red light.
Easily built by the amateur con-
structor. ldeal school project,
etc. Comprehensive kit of plans,
including source of all materials,
£5.25 + 25p P&P. Lasertech, 31
Mill Brow, Chadderton, Lancs.

BURGLAR Alarm Equipment.
Please visit our 2,000 sq. ft.
showrooms or write or phone for
your free catalogue. CWA.S.
Ltd, 100 Rooley Avenue, Brad-
ford BD6 1DB. Telephone
0274 308920.

COPPER CLAD Double Sided
Fibreglass, 12” x 8". 10 sheets
£6. 5sheets £4. Davron, Box No.
E.T.I. 202, ASP Ltd., 145 Charing
Cross Road, London WC2.

AERIAL AMPLIFIERS Improve
weak television reception. Price
£6.70, SAAE. for leaflets. Elec-
tronic Mailorder, Ramsbottom,
Lancashire BLO SAGH.

ETI JUNE 1983

- FOR SALE

CABINET FITTINGS

. POt ]

atalogue Adam Hall (ET Supplies).

u‘ul B. Carltern Court, Grainger Hua
Southend-on-Sea

om
mimer. ZP4000 unit £55

AT or SAE detailg Enterprise
echnof%y‘ t\mfl"e%. P.O. Box
iX 0. Wigan WNJ 6LF.

VERORACKS 19” BRAND
NEW, beautifully made, will
take card size 11.5cms by 20.1
cms it has 40 card slides
marked 1-20. Lockable front
panels size 11.5 cms by 30.5
cms and 11.5 cms by 13 cms
(PSU PANEL) PSU chassis in-
cluded with plug and socket on
back panel. 5 off “D” type cut
outs on rack back panel, provi-
sion for fixing board sockets on
rack. Only £30.00. Custom
made fully enclosed case for
the above, with carrying han-
dles and back panel cut out for
rack connections, colour Blue
Only £25.00. RACK WITH
CASE FOR £50.00 all prices
have VAT and postageincluded
in them. “Q" SERVICES, 29
LAWFORD CRESCENT, YATE-
LEY (0252) 871048 CAM-
BERLEY, SURREY.

TEN OLIVETTI TE300 Input/
output Terminals integral 8
hole paper tape punch and
reader, 110 Baud Standard
ASCII. Serial input/output. 120
columns untested, unguaran-
teed. Buyer to collect. £40
each. Mr A, J. Stitchman, Ches-
terfield College of Technology,
Infirmary Road, Chesterfield
Sg1 7NG. (0246) 201011 ext.
337.

SHEETMETALFOLDERS 18"
x 18c Steel, 186G Aluminium
bench or vice held. Hobby or
Light industrial use. £38.
01-

890-7838. Day/evening.

FOR SALE G.S.C. 2001 Func-
tion generator: Maxi 100 Fre-
quency counter . virtually
unused £80 each 05402 677.

STEREOPOWER 120 WATT
£10.85 p..case & controls & soc-
kets & instructions..KIA-8, Cun-
liffe Road, likley..300 watt slaves
£15 E/E.

Components
to sell?
Phone ASP
Classified

on
01-437 1002
ext. 204

PARAPHYSICS JOURNAL
(Russian transiation); psycho-
tronics, kirlianography, helia-
phonic music, telekinetics.
Computer software. S.AE.
4 x 9" , Paralab, Downton,
Wiltshire.

AMAZING ELECTRONICS
PLANS.Lasers, super-powered
cutting rifle, pistol, light show,
ultrasonic force fields, pocket
defence weaponry, giant tesla,
atellite TV pyrotechnics, 150
dye projects. Catalogue €1
(refundable) from Plancentre.
Brgmyard Road Industrial
dtate, Ledbury HR8.

BOOKS & PUBLICATIONS

AVOID WASTED
RESPONOSE
To fill your vacancy
cost effectively and
quickly.
Reach over 65,000
people in the
electronics field.
For details:
Phone ASP
Classified
01-437 1002
Ext. 204

TELETEXT (Oracle/Ceefax)
add-on adaptors for any televi-
sion. Only £147.50 plus £2.45
postage. Also Viewdata (Pres-
tel). Access/Visa. Cytel (ETI).
Freepost Bristol BS10 6BR.
(0272) 502008 anytime.

ZX81 INVERSEVIDEO MOD-
ULE. No more eye strain, sim-
ple to fit inside computer.
Complete with full instructions
and change over switch. Only
£6.95 inc. p&p. Send cheqgue to
Xerox Electronics, PO Box 2,
Loamhead, Midlothian, Scot-
land.

45% of our
readers own a
home
computer.

Reach them
through

ASP Classified
Phone
01-437 1002
ext. 204

WANTED

WANTED: ELECTRONIC
COMPONENTS and test equip-
ment. Factories cleared. Good
prices given. Q Services, 29
Lawford Crescent, Yateley,
Camberley.

SOFTWARE
APPLICATIONS

HUGH RESOLUTION GRAF

ICS For Sinclair ZX81 1K with-

pout hardware! Tape and in-

structions  only £3.99.

Moody, 1, Benson Street, Can-
B4 3QJ.

SPY CASSETTE. Amazing
cassette will allow you to stop.
list or copy any previously un-
stoppable tape. Includes two
free utilities. StateifforZX81 ot
Spectrum. Send just £3. Bob-
ker, 29 Chadderton Drive, Uns-
worth, Bury, Lancs
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APPOINTMENTS

—
Des

SIgn
Engineers

Satellite Communications

Major expansion of our Space Division has created
numerous opportunities for engineers to be involved in
some of the most technologically chalienging work on
meteorological and communications sateltites.

Qualified Hardware and Software Design Engineers of
various levels of experience are required for posts which
vary from Engineering Manager/Group Leader to

WILL THE POSTMAN INTRODUCE YOU
TO ANEW APPOINTMENT NEXT WEEK?

He coulddo __ if he's deliverying your free weekly
copy of Executive Post, the unique executive jobs
newspaper published by PER, part of the Man-
power Services Commission.

Because each week Executive Post carries:

% an average of 30 pages of UK and overseas
job opportunities: technical, professional,
scientific, managerial and commercial

* informative editorial on job-hunting and car-
eer development

* news on starting your own business, on voca-
tional training and on further education

Contact Kevin Edwards now for your sample copy

— andnextweek, the postman couldhelpyourjob-

search come to a successful conclusion.

membership of a Design Team. Disciplines include:

Spacecraft Systems
Communications Systems
Microwave Systems and Equipment
Radar and Signal Processing
Electronic Circuit Design
Mechanical, Thermal and Dynamics Design
Power Supplies Switch-Mode

Salaries and benefits will refiect the importance we
attach to the positions and relocation assistance is
available if required.

Please write or telephone stating your qualifi-
cations, recent experience and area of interest to
Jack Burnie, Marconi Space & Defence Systems
Limited, Browns Lane, The Airport, Portsmouth,
Hants. Tel (0705) 674019 Ref: BL 34.

(All posts are open to men and women)

Marconi
Space & Defence Systems

COULD YOU SELL
THIS SPACE

If you are young, enthusiastic, ambitious and
hardworking then read on.

We need someone of your calibre to join ASP
Classified. The atmosphere’s excitingand the
career prospects excellent.

Call Sally Collins on 01-437 102 and find
out more about this exciting opportunity.

Executive Post, Moorfoot, The Moor,
Sheffield S1 4PQ.
Tel. Sheffield (0724) 704584.

VIDEO ENGINEERS

Redifusion Consumer Manufacturing Ltd is seeking
intermediate and senior video engineers with OND,
HND or similar qualifications, together with a know-
ledge of analogue and digital circuits, to join a smali
team working on a wide variety of projects associated
with video cassette recorders, video cameras, disc
players, colour TV receivers and monitors.

In addition to analysis of performance and long
term reliability factors, assessment reporting is an
important part of the team’s function and the ability to
express oneself verbally and in writing is essential.

Ourlaboratories are situated at Chessington within
easy communting distance of the Surrey country-
side.

Attractive salariesandthe usualbigcompanybene-
fits are offered to suitably qualified and experienced
engineers. If you believe you can make an effective
contribution to our future video projects please write
to or phone:-

Mr. Harry Brearley

Rediffusion Consumer Manufacturing Ltd.,
Fullers Way South,

Chessington,

Surrey, KT9 1HJ

Telephone: 01-397 5411

CLASSIFIED ADVERTISEMENT — ORDER FORM

Advertise ionaily in these to over 100,000 readers for only
36p per word {minimum charge 15 words). Simply print your message in
the coupon and send with your cheque or postst order made payable to
Argus Specialist Publications Ltd to:

CLASSIFIED DEPT., ELECTRONICS TODAY INTERNATIONAL
145 Charing Cross Rd., London WC2H OEE.
Tel: 01-437 1002
Please indicate classification required.

WE TAKE ACCESS AND BARCLAYCARD

Please place my advert in E.T.l. for (] months. Please indicate number of insertions required.
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Get moving with these new developments in UK Robotics

— advanced electrohydraulic designs for
education, industry and now available
to the home constructor.

Hebat 1l 15 a turtle-type robot which takes programming  Robotic experience is becoming as essential a subject as computing.
out o the two dimensional world of the VDU into the real  MICROGRASP provides tre bwest cost mzans ol acquiring that
three dimensional world Given a DC supply ¢f 8-15V itcan  experience but despite its uitra low price the robot has cemsiderable
perrerm a bewidering number of moves under computer  versatiitv There are 5 axes each using a s2rvo mator and there is
cortrol — forwards, backwards left ard right — with each  feedback from 2ach of the mim movements. Control & by any
wheel independarly sontrolled I: has bl nhing eye« bleeps  computer with anexpansior bus - the ZX8' being particu arly suitable
with a choice of Lvo tones and hesa salenoid cperated pento  Servoing is achiaved with nardware on the interface board to keep
char- s progress. Touch senscrs coupled to i1s shell return  programming simple and the robot 1s gpératec uncer BASIC
data about its ebvironment. 1o thecemputet far itte calculate  commands with no computer specific so‘twar = required. Tre interface
evasive or exporatory action. Hebct Il connects directly 1o board 1s memory mapped asing only 64 bytes at any of 1024 switch
an | /O port or akernatively with “Fe uriversal iniertace board  selectatiie locations

to the expansion bus of a ZX8" or othar compute: MICROGRASP robot kit with power supply £145.00
Universal compulter interface dvard kit £48.50
23 way edge connector £2.50
ZX81 peripheral/RAM Pacx sobtter board ¢3.00 MICROGRASP, INTERFACE BOARD AND ZX81

printing, call to machine code routines, hexadecimat support and user-
friendly textual error trapping messages.
If computers interest you then the Cortex will expand your under-
standing infinitely more than off the shelf machines. Use it in
business, education, research or just play with the incredible
graphics capability. At Pawertran we are using these machinesin
conventional roles, in product control and R & D. We shall co-
ordinate the Cortex user groug and distribute software for the
TMS 9995 CPU. Complete 16 bit 64K computer kit £295.00 +
VAT. Complete 16 bit 64K computer ready built £395.00 + VAT

Up to the nano-secona hard, firm and softwarég
developments embodied in a complete system.
Mega Hertz 16 bit CPU; 64K upwardly compatibl
DRAM; separate 16K video DRAM and 24K T| Powei
Basic with overwrite. Supports up ta four Disc drives o
mixed type with 16 serial 1/O ports. Programmable Baud
rate and comprehensive E Bus interface designed to
support real world applications.

Very high resolution graphics gives 3D simulation in 16
colours on 36 prioritised planes of user definable characters.
Software FORTH coming includes this trendy language along
with NOS C/PM.

Hardware components available separately with details in Nov,
Dec. and Jan issues of ETI. Software features include; Real time
clock, full renumber command, buffered 1/0 to free machine whilst

Top of the range is the Genesis P102 which has dual speed Example prices and With prices starting below £1,000 the Genesis range of general purpose robots
: 5 : . specifications provide a first rate introduction to robatics for both education and industry.
Cor,mOI' Cort‘muous SER opera.tmn el ey sl aC‘!”g i< Each has a seli-contained hydraulic power source, which enables loads of
cylirders for !”CTGHSEd forque 61 the wrist and arm rctation g:s"eesl'g ;,m"”,, e several pounds to be smaothly handled The system operated from a single
joints. The micraprocessor based control system has addi- (g c agaciy. 15009m phase 240 or 120V AC supply or a 12V DC supply. The machine can be supplied
tional memary, position interrogation via the RS232C inter-  Am it 65" with up to 6 axes each of which is fully independent butcapabiecfsml?'ltaneoui
: i 5 Weight 28Kg operation. Position contral is achieved by means of a closed-ioop feedbac
face mcrgasmg the ver_satlllty of comrputer control and inputs 4 axis model in kit form £a425 System based around a dedicated micreprocessor. Movement sequences can
are provides for machine tool interfae.ng. S axie model in kit form  £475  be entered, stored and replayed by use o a nand held controf er. glternatively the
6 axis system RZADY BUILT £1950.00 systems can also be interfaced ta an external computer via a standard RS 232C
Powertran COFTEX 16 bil 64K corrpuler Kit £295.00. READY BUILT £395.00 o .0 p101 link
(Electrenics Tocday Internat onal Decamber issue on CORTEX) QAT x 117 x 7.6*
Lifting capacity: 2000gn
- A, | Arm lengths betweer axles: 14.0"
" ' Weight 3dkg

4 axis madel in kit farm £675
6 axis madeal in kit farm £595

Compiete Systems as shown in
Pholograph abave

Genesis 5101

4 axis sy:stem in ki form £681.50
5 axis system 10 kit “orm £737.50
5 axis system Reacy Buill £1450
Genesis P101

6 axis syst2m in kit ‘orin £945.00
6 axis systsm Readv Bult £1650

All prices exclusive of VAT

GENESIS P102PROCESSORBUX,HAND HELD
CONTROLLER AND CO3TEX COMPUTER

i

GENESIS $S101 AND GENESIS P101 WITH PROCESSOR BOXES
AND HAND-HELD CONTROLLERS

= 1 :
5 |

g WORLD

§ LEADERS
T J w

| ELECTRONIC
5 b KIT DESIGN

i B s M ik S AND SUPPLY

(CYBERNETIC D VISION) PORTWAY NDUSTRIAL ESTATE
ANDOVER HANTS SP10C 3NM Phore Enquiries (0264) 64455

Export Enquiries Povsertran International
Hollom Down Farm Lopcombe Salisbury
Wiltshire SP5 1BP

Tel: 0264 781545 TLX.: 477407 ZENMON



Send now for an appli-
cation form — then buy it
with MAPCARD.

MAPCARD gives vou

real spending power — up

‘ to 24 times vour monthly
payments — instantly!

Maplin News

56790013
M SMITH
’ Expuy Date NOV 79

Sole UK Agents
for Heathkit

NOW THE world-famous Heath-
kit range of superb electronic kits
is available from Maplin — the
newly appointed exclusive UK
distributor. Kits range from a
simple clock for beginners to a
unique Robot (see pic) with which
you can learn about robotics.
There is a range of training
courses covering electronics and
computing topics, many contain-
ing constructional projects. For
full details, pick up a copy of the
latest Maplin magazine or write
for a free copy of our Heathkit
catalogue.

—

I FULL DETAILS in our project
hooks. Price 70p each.
In Book 1 (XAO0IB) 120W rms
MOSFET  Combo-Amplifier e
Universal Timer with 18 program
umes and 4 outputs ® Tempera-
ture Gauge @ Six Vero Projects.

! In Book 2 (XA02C) Home
Security System @ Train Control-
fer for 14 trains on one circuit ®
Stopwatch with multiple modes
® Miles-per-Gallon Meter.

In Book 3 (XA03D)ZX&] Key-
board with clectronics ® Stereo
25W MOSFEET Amplifier @ Dop-
pler Radar Intruder Detector @
Remote Control for Train Con-
troller.

In Book 4 (XAO4E) Telephone
Exchange tor 16 extensions e
I'requency  Counter 10H7 1o

25W Stereo |
MOSFET Amplifier

*Over 26W/channel into 8 at
IkH7 both channels driven.

*Frequency response 20Hz 1o
40kHz £+ IdB.

* Low distortion, low noise and
high rehability power MOSFET
output stage.

* Extremely casy to build. Alnost
evervthing fits on main peb,
cutting interwiring to just 7

Order As XHe62S.

6(0OMI, o
Detector @ 1/0 Port for ZX81

Ultrasonie Intruder
® Car Burglar Alurm ® Remote
Control tor 25W Stereo Amp.

In Book 5 (XA05F) Modem to
Luropean standard ® 100W 240V
AC Inverter ® Sounds Generator
tor ZXK1 e Central Heating
Controller ® Panic Button for
Home Security System @ Model
Train Projects ® Timer for Ex-
ternal Sounder.

In Book 6 (XA06G) Speech
Svnthesiser for ZX81 & VIC 20 e

wires (plus toroidal transformer
and mains lead terminations).
*Complete kit contains every-
thing vou nrced including pre-
drilled and printed chassis and
wooden cabinet.
Full details in Projects Book 3
Price 70p (XA03D). Complete kit
only £55.20 incl. VAT and car-
riage (LW7IN).

— Maplin’s Fantastlc Projects -

| POST THIS COUPON NOW!

Please send me a copy of your
I 1983 catalogue. [ enclose £1.50
I (inc. P&P). It | am notcompletely

satisfied I may return the cata-
I logue to you and have my money
I refunded. It you live outside the

UK send £1.90 or 10 International
I Reply Coupons.

Name

MATINEE ORGAN

EASY-TO-BUILD, superb specifica-
tion. Comparable with organs selling

~ £1.99.

On  sale in all

GREAT PROJECTS

— FROM E&MM —

OUR NEW book “‘Best of E&MM

Projects Vol.

1" brings together 21

fascinating and novel projects from

E&MM’s first year.

Projects include Harmonv Gen-

erator, Guitar  Tuner,
Syntom, Auto Swell,

Hexadrum.
Partylite, Car

Aerial Booster, MOS-FET Amp and
other musical, hi-fi and car projects.

ORDER AS XH6IR. PRICE ¢1.

Module 10 Bndge two of our
MOSELT Amps to make a 350W
Amp @ ZXK¥i SoundonsourTVe
Scratch Filter ® Damp Meter o
Four Simple Projects.

In Book 7 (XA07H) *Modem

Interfuce for ZX¥1/VIC20 @ Digi-
tal Lnlarger Limer/Controller
DXers Audio Processor  Sweep
Oscillator - @ Minilab  Power
Supply @ Llectronic Lock @ and
others,
*Projecis for Book were inoan
advanced state at the ume of
Wriing. bur contents mav change
prior to publicauon (due 14th May
19&83).
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Computer
Shopping
Arnves

AS FROM June Ist vou can
place orders directly with our
computer from your personal
computer. The computer shop-
ping revolution has arrived! To
communicate, you'll need a
modem (our RS232 compatible
modem kit is LW9IH price
£39.95) and an interface (our
ZX81 interface I1.K0O8J nprice
£24.95 is available already with
many more for most popular
micros coming soon).

Just dial us up on 070255294
and vou'll be able to interrogate
our stock file then place vour
order. tvpe i vour credit card
number und a few minutes after
you hang up your order will print
out nour warehouse ready for
packing. And all without saving
a word.

Ty out the future way of
shopping now! You'll see im-’
mediately what stock we've got
available and vou'll discover how
casy 1l is Lo ensure yvour order is
exactly right. And you'll see
precisely what the current price is
for cach 1tem and what total

amount will be charged to vour
credit card. It all helps to make
give us a

buying easier.  So
ring now!

for up to £1000.

book (XHS55K). Price
plete  kits  available.

£2.50.

£99.50*%. Demo cassette

SCariage

Full construction details in our
Com-
Electronics
(XY91Y) £299.95% Cabinet (XY93B)
(XX43W)

ra

Maplin’s New
1983 Catalogue

Over 390 pages
pached with
data and pic-
tures and all
completely
revised and in-
cluding over
1000 new items.

WH SMITH. Price £1.25.

branches of

MAPLIN ELECTRONIC SUP-

PLIES LIMITED, P.O. Box 3,
Rayleigh, Essex 856 8LR. Tele-
phone:  Sales  (0702) 55291]1

General (0702) 554155,

Shops at: 159 King St., Ham-
mersmith, London W6. Tel: 01-748
0926. 284 London Rd., Westcliff-
on-Sea, Essex. Tel: (0702) 554000.
Lynton Square, Perry Barr, Birm-
ingham. Tel: (021) 356 7292.
Shops closed Mondays.

Al prices include VAT & carriage.

Please add 50p handling charge to
orders under £5 total v lue.




