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POWER PACKED — by POWERTRAN

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

Your can built each unit independantly for its set task and then gradually increase your array
until you have a complete bank of formidable controllable power.

MPA 200 is a low price, high power
100W amplifier. Its smart styling, profes-
sional appearance and performance,
make it one of our most popular
designs. With adaptable inputs the mix-
er accepts a variety of sources yet
straightforward construction makes it
ideal for the first-time builder.

- INTIRKATRDNAL
| R 200

A POMEABAK

it HFECTS SYSTER

PO _

£ St
CHROMATHEQUE 5000 — o . |SEEElUun
5-channel lighting system powerful  CESEIIR] CODES
enough for professional discos yet con- -
trollable for home-effects. Sound to
light, strobe to music level, random or
sequential effects — each channel can
handle up to 500W yet minimal wiring is
needed with our unigue single-board
design.
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Complete Kit — £49.50 + VAT

ETI VOCODER — 14 channels, each
with independent level control, for max-
imum versatility and intelligibility; Two
input amplifiers — for speech/excitation
— each with level control and tone con-
trol. The Vocoder is a powerful yet flexi-
ble machine that is interesting to build
and thanks to our easy to follow con-
struction manual, is within the capability
of most enthusiasts.

Complete Klt — £1 75. 00 + VAT

2 ? o, SP2200 twice the power with two of the

2 e reliable, durable and economic amps
from the MPA200; fed by separate
power supplies from a common toroidal
transformer. Superb finish and quality
components throughout — up to (even
over!) the standard of high priced
factory-built units.

DJ90 Stereo Mixer — this is a really versatile
new mixer that enables the constructor DJ to
produce a professional performance every
time. There are two stereo inputs for magnetic
cartridges, a stereo auxiliary input and mike in-
put. Other ‘plus’ features are auto-panning for
fast or slow, slider controls, multi-mixing,

Digital Delay Line — our latest kit! With its ability to

ducking, interrupt, input modulation, in short
everything. . .the whole works AND
under £100 complete! {We have illustrated the
DJ90 teamed in our own console with the
Chromatheque and an SP2 200 and speakers.

Complete Kit — £97.50 + VAT

give delay times from 1.6 mSecs to up to 1.6 secs.
Many powerful effects including phasing, flanging,
A.D.T., chorus, echo & vibrato are obtained. The
basic kit is extended in 400 mS steps up to 1.6 secs.
Simply by adding more parts to the PCB. Compare
with units costing over £1,000! Complete kit (400 mS
delay) £130 + VAT. Parts for extra 400 mS delay

il Quite simply the best way to make music

WORLD LEADERS IN ELECTRONIC KITS

® Money Back Guarantee — If you are not completely satisfied with your
Powertran Kit return it in original condition within 10 days for full refund.

® Free Soldering Practice Kit — To assist the beginner we will supply, on
request with your first kit order, a free sqldering practice kit with useful tips and
illustrations.

® Component Packs — Most-kits are available as separate packs (e.g. PCB
component sets, hardware sets etc). Prices in our FREE catalogue.

® Ordering — Full ordering details, delivery service, and sales counter
opening — outside back of this issue.
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A light-hearted look at the latest news on
the electronics scene.

COLUMN LOUDSPEAKER DESIGN . .17
Throw your sound into the audience and
you can avoid nasty feedback. We tell you
how to do it on the cheap.

AUDIOPHILE 28
Our reviewer settles back in his armchair
to appraise yet another piece of hi-fi hard-
ware.

ENGINEERS GUIDE TO PRINTERS . . . 40
Puzzled by printing peripherals? Our arti-
cle will guide you in your choice of
machine.

ELECTROMUSIC TECHNIQUES
PART 2
A veritable plethora of musically-oriented
circuits. Turn to the second of Tim Orr's
design series and be enthralled.
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TECHTIPS
More of the circuits dreamed up by our in-
ventive readership.
DESIGNER’'SNOTEBOOK . . . ... .... 67
Why get up and walk across the room to
turn off your hifi when you can do it by.
remote control and quietly vegetate?
CROSSWORDNO.3.............. 76
Reach for the dictionary and win yourself
some money.

Two whole pages of readers unburdening
themselves — in public too. Whatever
next?
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ECONOMICAL HEATER
CONTROLLER
Fight back against the fuel bills! Time your
appliances with this gadget and save
yourself some money.

ROBOTCONTROLLERPART3 . ..... 34
Construction for last month’s PWM board.
SOUNDEFFECTS3 . .............. 63

Build the Phasor and Explosion board and
pretend you're killing Klingons; a must for

OSCILLOSCOPE 53
No, your eyes don’t deceive you — this
month we describe a constructional pro-
ject that results in a high quality piece of
test gear.

INSULATIONTESTER . . . .. ... ..... 73
Make certain you don’t get caught shorted
by building this extremely-high-resistance
meter.

SLOTCARCONTROLLER . .. ....... 79
This gadget has so many extras that you'll
only get more realism by driving a For-
mula One into your living room.

SOUND EFFECTS 4 :

Our final effect is just a shot in the dark; it
simulates a gun being fired.

all closet Captain Kirks. FOILPATTERNS .................92
(g E i 8 i T o Rl
~ INFORMATION 4 :
NEXTMONTH'SETI .............. 15 ELECTRONICS DIGEST............ 65
BOGOKSERVICE! J. .. .00 e e e o 27 NEXTMONTH/'SHE .............. 71
PCBSERVICE ................... 45

plication to ET! Subscriptions Department,
513 London Road, Thornton Heath, Surrey
LCR4 6AR.



TRANSISTORS - i
|

AC125 35| BC21
2 10| BF |
AC126/7  35|BC212 2048 29| MPSUO2
L 10[B 58 | ZTX301 !
AC12! F245 1y 16
el Bl R Elwesle w2 A o
AC176 2568 5| N 25
ALL DEVICES BRAN A’ Blscna  BISEUL BIWSGE o mGn & avmo B0
p . AC P 259 5 2 3 74
PO OR BAMK AND NEW, FULL S A Ty G R OE Al @ e HoEE o %l T nms = NE m
.Os OR BANKERS DRAFT : F BUSINESS: CA - | ACY19/20 75| BC 3367 40| 0CZ6 30 12
: 308 b 170 | 2TX500 2N3879 950| 3N140 k)
PO O AN D R GO NG AND ExP SHICHEQUE/ | ACY21/22 75 . s|Brast 35| 0C28/3 1 2 2008 2
ROERS ACCE! ND EDUCATIONAL AC BC327/8° 15| BF594/ /35 130 | ZTX501/2 N3903/4 15 7 120
P&P ADD 50 PTED. TRADE AND E TIONAL INST). | ACY28 75! B 4/5 30| OC36/41 15| 2N390 40
p TO ALL ORDERS UN XPORT INQUIRY WEL ACY38, C337/8 15 BFR39/40 o 75 | ZTX503 18| 5/6 15| 40250 95
cOS DER £10 NETT. COME. /41 85| BCaa 23| 0C42/44 120 2N390 40311
DD D T AL DR R e SEAS ORDERS POSTAGE AT wprar valace” & srRaing 23| OCaE/z0 40 ALETIE R R B 12
- BC516/7 40 | ZTXS! 2N4041 40318
VAT Export orders no VAT. Applicable to U.K. Cust AD16T 42 | BC547/8B 12 SFRSB 105 | €C74/75 50 2N69‘5)u 251 2N40s8 ‘1“) 40316 gg
We stock th prices are exclusive of VAT. Please add 15%:1‘::;etr:tglnly :Jnlelssdsta(ed otherwise, all 2?11552/5 42| BCo43C 14 BE§§9 b gg-’slw 50 | zN698 ig 2N4061/2 18 40317/20 80
ousands mors it cast including p8 60 | BCS! 1 45 81/82 2N 4032
Rewrest UnderaroundBe itoms. It pays to visit us. We are situated behind Watford F p- AFIV/e 50 |ocamre  1a|Crxes 25| 0C83/84 e, 8 aoee s e 100
PanMondaYluSuturdaY smamtoso:.;m A?: ISl;ae' ootball Ground QE::Z?.;/ZG 70| 8CY30 68 EFXES/S 20| 0C170/71 50| 2N708 }g 423478 Zg e’ 70
ple . oy .
EL7E;:TRGO!I;VTIC CAPACITORS: [Values are in «F) 60 \',99CarParkungspaffavaulabls AF178 ‘;g SE\(I§1 85 BF)‘:?Z;/B gg %(F:’zzg% gg 2N918 » ;,’::ggd pyY 23332; »
M
bt 5.58 1010p; 15, 22, 12p, 33 15p, 47 12 1000‘ 10 52p; 47 78p: 63V: 0.47, 1.0, 15,22 3. AF186 To|BCyss | S0imFvsi 23 TIP298 3| Nsyz 24 A P 120
T e 1ha: 130 225, 470 36 G0 hS 00 200 21 ST 16, 22 BeF o e 24p3§7u ALZSS | BCYazsa BLIBFYS2 23 Tlhaoa o aN1s0s  ea| Nadta 58] 403172 %
9p; 125.12p, 220 13 p; 470 25p; 680, 1000, 34p; 220 10. 22 8p; 33 9p; 47 8p: 10 3 125 | BCY45 33 | TIP30A 48 | 2N1 2N2400 | 40407/8
p: 470, 20p; 680 3dp, 1000 27 p: 2200. 50 " 76p: 4700 92 p; 100 11p; | 8C107 10 50 |BFY55/6 32 | T 304/5 60 18 75
150 p. 16V: 40, 47, BCY58/59 2 | TIP30C 53 | 2 2N4427 40411
TAG-END TYPE. 450V. 1000F 65p; P E R o SRS O L S A H M Bigives 3 TEITA & 2N1306r7 85| anasss 801 soa12 %
110p; on;ammop-zsv.,oop- 70V- 4700, 245p, 64V 3300 198p, 220 ac1088 10|8CY72 201 BFYS0 0 | 11P318 a8 | 2N1613 30| 2Ne8T1 55 40467A 130
 25V: 10,000 320p: 15,000 345p. 5, 2200 139p, 50V, 3300 154p, 2200| BC10BC 13 | aonrs 153 | BRY S TPc 35| aNler  1ao Znamse 138 Ggsdd 85
POLYESTER CAPACITORS . Axin Lead Typ BC105.  10|BDisa 1 B A iTeae el aae 7 Mgy ' pror B
nF. inS, 2n2. 3n3, 4n7, BC1 115 | 8% 60| 2N2160 295 1 55 110
LA SR AL il BTt o, MBE Riee wiEE 8 Lo, gE 8
nF, 121 p; 2u: 2 T | [ 7 5/6
e B e R i e dmewe | SR 2ib BIEE. E I 8 e s|adE” ®
~1nF 17p: 10nF 30p;"15n 40 S 26119 /37 40 | BU10S - 88 | 2N2220A 172 18
; p, 22n 36p; 33n 42p; 47n. 1 . ‘ 38 (BD138/39 05 ° 170 TIP3BA 160 0A 26| 2N5179
; ; 47n. 1000 42p 250V BC137/9 40 40|8U205 190 TIP35C N221A 26 45
POLYESTER RADIAL BC140 BD140 a0 | guz 185 | 2N2222A 61 2N5180 a5
10, 160, 22n, 27n spLgﬁD%ﬁP&?‘r?ﬁ;me FEED.THROUGH s e one | B2 30 |Boraa s 132 BUS5  Gho|Tieaec 190 | onanen | s 73
190, i 35080 13p: T 23p; 145 40p: 2u3 46p. n. 2200 10p; | CAPACITORS 0w 12m ton 75 | Seaara 3 [Booosie 130 S:JYGQC 225| TIPA1A 5;’ W & mneose %
50 1
V0 #‘?FMDB EAD CAPACITORS POTENTIOMETERS: A REI4SOV_ B} AN o T | Sl 'S |B0res 4 Vogoo suo| Thidh 89| SNaure fHE
: ,0-22, 0-33 15p; 0-47, 0 T : Rotary, Carboun, | 39n, 561 .oP | BC148B M.J490 b 2476 50
1.0, 1.5 16p, 2.2, 3-3 18 P ,0-68,{ Track 025W Log & Li - n, 56n i2p 10 |BO378 7 90 TIP42B 75 | NS777 a5
4.7, 6.8 22p, | 500 g & un 82n, 100 BC149 9 0| MJ4g1 1 2N2483/4 27
10 28p, 16V: 2.2, 33 16y P (), 1KS) & 2K(1 {Linear only) S - 1000 Mo | &C1 80434 55 175 1IP120 90 | 7N 2N5879 190
18p; 15, 36p; 22 30, p: 4.7, 68 10] Gang y) Single {404 43Cc 10 |BD517 MJ2955 90| TIP121/2 99 2904/5 28| 2N6027
; p; 33. 47 40 100 5K ' 29p v BC153/4 27 75 | MJE170 1T 2N2906/7 26 32
BV: 18 22, 260 33, 47 35 (12M12 Single Gang Log & Lin. 29p | 100n.120n 1 8C157 BO69SA 851 M 150 TIP141/2 120 | 2N29 25A715 60
S5p: 6V: 10042p, 7 35p; 100 5KN-2M12 Single Gang D P | 1500, i 8 10 |nocsen  ss | MJElE0 150) TESAT 120 07A 26| 25C405
_S5p: 6V: 10042p. 2KILIMIE Dot g D/P Switch 78p TiBon 12p | BC159 11 | MJE340 54| TIP295 2N2926G 10 o
MY ouble Gang 220n, 270n BC1 0Y56 180 S 60| 2N 25C49% 70
A A e SUDER 350 | Toon 300n 200 Bliga o |Boveo 180 MEND 00l feas B INaoss | ZCleme 8
100V: 1nf, 2. & dnf, 10 6p: 190F, 220 POTENTIOMETERS Dom beon  26p | EC168C 1 F115 35 | MIE520 32| 2N3054 2ci73 125] BF
30n. 40, 47 7p: 56n, 100n, 200n 9p; gklgvgolg’%ﬁnqnnearvacuessmnm 680N Zop | 8C16ac b EE]S‘;’B 23! M) o ;}Sgé/s 3] a0 8 gggm 100 | CHOKES
. B - single ga 2 48 1307 iniatu
CERAMIGCAPACITORS SOV ] 10K“.500K“d§a|§a:§ Jg: ;35 34p ggm/z 15 (BF173 23 kle%géé 99| TIS59/72 50 gﬁg;gg 45| 25C1449 132 PCB typs.
Range: G.5BF 10 10nF 4p o, | Se Stk Graduaned Bzl a0p P lacs e [aes 27 {mdesons 10| (oo 2a] a0z sl 2501078 - 140 o, 2,
nf: 47nF S5p. 100 { : B 30 N 65 2| SC1679 190 | S4// 10u,
gy ay, P 100nF/3OV 7. PRESET POTENTIOMETERS s Bl e P R M INay? M ascisas S0 26, S,
§ oawson sMuMi Telephone orde 10 |BF180/2 38 301 VNIKM 50 15| 55C1945 22| 474, 100u
SILVER MIIC. - iniature b rs [ BC184 10 | BF MPF105 30|V 2N3702/3 10 25 .
o8 A (Values in pF) 2, 33, 4.7 Vertical & Harizontal y Access now | BC182L 18475 38 | MPF106 NA4BAF 78| 2N3704/5 25Cz1063 90| 220u. 330u,
68,82 10.72,15, 18, 22,27, 3. 3 0-25W 1002 3-3Ms2 horiz larger 10p icepted (E10 | BCIGSL 10 |BEen 13| mpeass 30| NGBAF 85| NBI06/7 10| sl 43 4700 30p
A %6, €8, 75, 82, B, 100, 120 3 | 02swanon a7Mirven min | Just phone | BG184L 10 |BF196/7 12| MPSAQS 23| VNSBAF 94| aNvioare ol 2sCiees 140 ImH. 1mb,
BopF 0150 | Cormet, Precision. multturn, u75w oo™ | Bliey, M |Brisee 16| MPSALZ 3| 2078 11| INatom 1| 9L g 2m2, 4m7,
2200, 220,250, 270, 300, 30, e, | Yam 1000 100K0 oy | throush, wedo %0 |BF200 © 30| MPSASS Piaxios . oaz) M3 1ag| 25C202 - 210 JomH 35p
e rest 24A X2 2 25C; m, 33
L L SiE PER N Bam Ta o
) . ; 51 100m
e | We stock COMPUTER | Avszws o | Salo®  Z2oytwne o S A "
TYRENE CAPACITORS" ICs FD1771 £18 {-Ca3 285 {1 §7220 280 TA7310 wsfTIL74 |73112 170172279 ) T
Jonro s Tenfoti iy f oSt of pE O Bles Wmamn miEmioeas)in g IR
MINIATURE TYPE TRIMMI 4 1702 .| o 0 | cazo M253AA 1160 1%0 118 80174 ¥ L8197 85
IMMERS the 200 795 £30 81 190 m Taa700  275| 1400 7411 74284 199|L527 15
2-6pF. 2-10pfF 22, parts § 1s02ce FD1797 CA308 i M51513L 230 n 9 90 342 L5200 345
p; 2-25pF. 5:5 700 £35 5 95 TAAS00 7401 " 74285 19g [LS28 20
10-8 P 6pF 30 2101-2 tM640: M51515L 00 11 |74120 7% 15202
ALGRETE AT i Glwenn G wa% an & 73283
COMPRESSION THIMMERS projects | Jissom & islsan g1z | EAJSOAQ 78 e 1208 401 TaAsi00 2174 s so 1z
P, 250pF 2147 150 ¥ | TBA! 4298
100-580pF 39p; 400-1 2500F 48p 28p. 28324500 pred I o i 3.::%2}38; EH Taagarax 0 3282 ;g ;3]52 ﬁf 74351
- £20 MC14412 795 81 MC1304P or BX11 350 | 7407 74 - 74365
RESISTORS  Carbon Film High | aw . W | Wb e Cameo  ssivenie ol TSn) '3 Tacs W75 | e
tability Low Noise Miniat mesy a0 | RIS TR | canr s mciats 10|emg  s0)rams g |7a1d6 3t 74367
Tolerance 5% ure | 2764 £39 | ro32813U 115 | castes o Mtae® 5o Taae ] ;21? 14 |74141 70 72333
015 | seroease  soo | AW 240) MO TBAS20 20 74142 190
4116-2000 40| Imsarieav  sps | 1GL7108 Mo so0| TBAZ0Q 230} 7412 20 374143 250 74393
i GPANGE AL 1o w0 |imin meme mlom  gbeE N A
M7 E24 2 . 0 00| MC1496L TBAB40 32 (74145 70
%BW 202 p 1p 4315 Cmos 828 | zsoceuzs  aso | [CLEOSBCC 3 MC 70 275| 7116 " 1741
aM7 E12 2 4334.3 = EMQ | Sa0ACPU A \CLe2t 00 1596 226 | TCA220 350 24 |74747 9%
w 202 P 1p 21 S M 245 3211A 150 | MC1648 y 7417 25 74138 74
Me E 14.3 w5 | Z8O0PIO 5 | {Erze 290 | TCA2700 350 5 18 75 | 74L
2% Metal Film 10£2-1M< 12 Sp 4p Aiea120ns  aeo | Z8oDMaA sgg ICM7208A ﬁgg mg;mae 90 | TCA940 y75| 2420 16 74150 80 | 74L00
1% 2 6p 4 4864-3 64K Z80APIO ICM720 302 150 | TCA985 13017421 20 |74151 45 7.
Metal Fim0.5W510-1M  8p  6p | oviz IRt CM707  lada | mcsioe a0 TOAIOG: 230\ 55 29 s 8 |7ax
100 . pric ) ) P P 8116.1500s  4apg | ZBOACTC 30 | icMIzieas 1950 | Mcsasop 150 TDAT008 30| 7423 22 | 74158 75 Loy
. price applies to Resistors of each value 6502CPU 99 | Z80SI0-1 325 | ICM72168" 1950 | mcaans s | TDAI022 5625|7425 28 | 74155 G | 74L7
not mixed. 6503 B | Toaslo 1o | ISMIIEC a0 MC3403 8 lromi2a 10517426 30 75 | 1078
. g50s-250 S50 | 280Dert 82 licmyaiza  7e0 | MC3DS o i7omt0se  aso|7427 27 e Taes
DIODES _|BRIDGE G 8 B SEE RlAL S Boa b s % e
9 325 4. 5
AATIS 15 | RECTIFIERS S52viA s ICM7556 &0\ mksaaes b3 |TOAZ020 320 T | e
BY100 24 |Iplasticease) p li @ GorRoT 638 e 250 | M tason 275 |ToA2030 320 | 7433 e &
BY126 12 | 1A750v 20 6545RTC 289 LA4032 MMS3 §35 | TDBO791 420 ( 7437 27 2 1 74
J 07 1275 | TLOSIC 7174163 64 S
BY127 2lianoy 22 GS51ACIA 650 LA4400 295 | im P 40]7438 27
440 5387A 475 | TLOB2C S174164
CRO33 250 | 1A7400V 2 g092PC £20 LC7130 MSM5526 3 P 60|7430 17 |7 64
0AS 1A/600V 4 800 300 [er2i0 340 | NEb1S 20 | TLOBACN 98 | 7441 7174165 g2 | 74500
oadr © | % | 75 SERIES &ocs & |LNEARICs |iFsst miNees I Tomce %76 3 |70 o2 S
0 12 40 } 75107 6084 g0 LF351 48 ! 140 | TLO74C] 7443 90 17417
0A79 12 ]2a/400v g6 | 78108 125 |, 6805 670 | bY5CM LF353 NES34 150 N 10074414 90 0 168 | 8138
! os 80 9% TLOSICP 25 74172 S158
0AB5 15 | 287600V 65 | 75110 95 | 6808 52 LF355 NES43K 22 7445 290
a0 g | 702 75 85 5 | TLOB2CP 45 65 | 74173 S
0A%0 S{oasioov &3 | o0 2 || aos sss | 70814pin LF356 o | NEBY 210 | TLOBSCR 7446 85 65 | S18
RYYS Sleasooy 95 | 75158 125 fl 6810 988 | Jescen 40 | LF357 170 | NESSS 16| TL 75| 7447 74174 72 | 8189
B6: pin 35 M OB4CN 95 50 17417
Gp o il zEe RE B e plde 3 e g sl R d b
8 75322 | 684D pin 65 NES81 : 91cP 56 16 | 74177 =)
0A202 g | 10A/600v 350 | 7532 140 | gga3 412 | 748C8pin a6 | Lmao7 w0 398  UA2240 120| 7961 16 75 5201
1N914 8 |25av200v 240 75453 00 168115 £12 753 8pin 188 LM308T 95 xEBEZB 210 | UAATTO 1% 7453° 74178 g5 . 5225
E564 0 16 (74173 524
1NS16 3 | 25a/800v 395 | 7545112 86 { 6547 750 {810 8 JUVE T 70 420 | UAATBD  170[ 7954 16| 741 68 !
iNaoo1/2  § |BYl64 56 | 79454 524 6850 3s0 | 9400cy o [ LMaEN 200 [ NEoSA A s 32| 7450 16| eies o5 S28c
Naoot/z 8 |ywigoi  so | 70tz 85| G | avhon e vssea 218 | NEsery e i et R T 190 S
1N4004/5 6 500 | AY-1-1313A 66l 30 017472 30/ 74° 2
INaoE7 7 ZENERS SCR S08eA B LAY b evers 128 Nex 25| Gt oo 7473 30 LA it
N8 s | Range: 2v710 | Thyristors 8123 I S 99 | LM348 24 | niss3ea 120 | urciozsn 375 7470 251 74186 470 ' S470
INsaol 15 39V 400mw SAZAOV 8155 I E i I et 118 | RE41360 ca| UpCiIez - 330 7475 40 74188 290 , 3471
vEerad Bpoach | 2A400/ 39 811595 15 | Av31ie 840 | LM3SE 65 | SARS208 208 | SFEIS 200 7475 30" 190 "7 | 5472
P R BV AR Fet o] hiser e [AVIER 30 bimae S Empmme TR R TG RS
L 1.3W 115 AY-3-89 480 1 S, 4 b 74°8 S571
el 3 Speach | sasagy o9 8202 £25 Avaaslg 528 | s 5 sggi%; 508 Xpazie |l W Tirh zggl
H 170 AY-5-1224A 5 | $G3402 XR2266 195 764197
6A/I00V 40 g 12A100v 78 | 8214 s | AYsiZ 235 | LM382 125 | § 235 360 | 7484 8 70
30 5 | SL490 ZNA14 0 | 741
_eaa00v  se| TRIACS '1|2A400v g5 | 8218 o | AYs1317A ggg '[M384 140 | SN76003N 2‘5’3 ZN419E 183 7485 95 7413123 ;g
6A/S00V 65| 3JA200V s4 24800V 188 | 9224 200 | AS-B-3500 prod Ryvied g0 | Sh76013 350 |Znazse 13| 7456 26174134 7 74LS
Jasooy s | BTI0E 150 | 8228 280" | AY-5-40070 520 LM387 120 | SNT8018 Tag | ZNA2AE 130| 7489 205 | 74185 5 | Lsvo
aar00, eo | ETI1E 180 &2t 20 |avsen 775 | tnasen so{oumomn w2 28 7430 28| 74156 e | oo
GNOISE | BN B ows  elae | MR ®ISERe HAE S NS 50
257 i 725CN z N 215 | ZNA428E 478 99
124100V 78 TIC45 29 800 | CA3014 275 325 | 5N7613 ZNa 7433 30 LS04
VARICAPS | 12ai00v 2 DG83 (gTaa 15 | CAE | s, 2o szl s | TNER  Gp| 248 M 7499 9| 5o
ARicaps| iy 8 o 3 ER R cis o) B BEEE Bine s b
1 N 4
581058 40 ooy 108 | andads ool sy B | Casezs 0 | Hhaseee 85 | strsseo 2 743 3| vesan 1= 506
o | 16as00v 2 ks 30284 25 | L3 PBE29 233 74100 85 | 742 1510
MVAM? 168 20 N 99 | CAJ0: -M3909N 86 | TA 74249 150
2BABOOV 220 | AM26L53 36 265 | LM39n 7210 150 74104 4|7 L§N
MVAM 115 Sen DIAC 1€ 126 | CA3038 5 126t | TA7130 160 4251 A0
: BABOOV 0 770 74105 (812
\ iss | T3a000 o3 |5 25 | AYZS2A 13| EARH 275 { Choia T 25 qaee B e oS
| - AYE1013 300 | CA3046 35 | Lvsais 220 | TA7205A p4 74309 36| 74278 198 ,[212
L L3918 220 | TA1222 175 my o8 74276 180 | (520
= - 88| 74278 160 | L321
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SWITCHES D
ToGGLE 24 20y (SJS%ISAYVZIIOE?ES VEROBOARD 0 1in |PLUGS & SOCKETS
oPor 30 | Gway 30p; 108§ seay 85p; 22 g S8, Plan | vOBoard 150p | 1DC HEADERS (Speed-block type) PANEL RELAYS
p | (SPDTI4way 190p. e 73p 52p| DIPBoard 330, oC vee METERS REED, Encapsulated, Single Pole
SUB-MIN TOGGLE 215, B Verg Strip 330 C Hoader PCS -~ Plug sw Normally Open, 200mA, 50V
SeSTonvof ROTARY SWITCHES: Sapze we  teroro 2 Jatn Free S and Eoraexas oG
PDT c/over 60 Adjustable Stop t . . p 79 DECs - pins - pins x35mm 112 700016V to8V
SPOT centre off 35: 1pole/2to '232\/‘;(%%)/2 10 6 way; 2;:: }-7, 326p 211p | Veroblock 375p g : %vwaa‘ 133;7 123;1 S o (O}ng)lA ALIS kil ov o 192\/ :gg:
PO centre O aor | 3polei2to 4 way: 4p/2103way  43p | Pkt of 100 g $-Dec 3002 < tovey oo 173 05 i RLia 1KM1Vio18Y  20p
ways 105p RO ) Spot face pins 50p | Eurobreadboard  520p } 2 x 13way 175 1502 ot 0-1 he AL1S  3K(118V1030V 135p
DPDT6tags  75p TARY: Mains DP 250V 4 Amp cutter  118p | Bimboard 1 786p| 2 x 17 4 p 110p | 0imA Single Pole. Change O
DPDT centreoff 88p | °n/off seo pominsettionlool 162p | Superstnp S52  1350p) 2 way 205 160p 110p 13p | O-SmA A eV o1V
DPDT centre off 88p p p| 2 x 20way 190p 125p 150p | O-10mA R 1010 295p
ways iased both ROTARY: (Mak-a-switch) :::ov!"“"ﬁ DALO ETCH 2x B5way 235p 200p 150p 175p 0-50mA L17 1K 9Vio 12V 295p
DPDT 3 pasitions Make 3 multiway switch. Shafting as Spare 55;’;} 3_1,29 RESIST PEN 2 x B0way 230p 200p 220p | 0-100mA gfrgle Pole, Normally Open
onfonfon sembly nas adstable stop. Accom. | Combs 5o | +spareip  %0p 0-500mA Jsonevielzv 2000
Soiesway 208p | modatesupto6 wafers ' oA Mimature, enclosed, PCB m
{max. 6 pole/12 way + DP switch) FERRIC CHLORIDE | ULTRASONIC 0-2A Our RLB series - ount.
SLIDE 250V Mechanism only " 90, I ib bag Anhydrous | TRANSDUCER EURO CONNECTORS 0 25V SPC.O. '
DPOT 1A 14p P | 195p + 50p P&P 40KHz  395p pr aut | 050V AC RL6-9T 1701 coil, 7V
DFOT1Ac/0M 15p | WAFERS. (makeFbafore break) to fit | Pug Sockt Plag | 297V AC B aa a! bvareow " 210
2A 13p '1'\9 B[DOVu switch mechanism. it COPPER CLAD BOARDS gm:'llglgm way 1800 1%6p - vy 4301 o '
PUSHBUTTON 6A 1 pole/12 way: 2 pole/6 way. 3 polo/d Fbre  Single  Double SRBP 2% Mway 2950 3s0p 3s0p | 4950 esch nooc?{' 4v2.7v BC; 250V AC: S
gt 1omm Butior, | Maims polersway sozway see | gt g e 380 oiNar612 ° Ale1N 300 con, 8v-14v; 250V AC
DPDT |;ltcch‘i?19 1:9" Spacers 4p. Screen 6p s 6 12 150: :;gp e 3 Sway |sp Zp  A0p CRYSTALS 20
SPOT moment 995 4;.@? 32.768KHz g‘Ls A48 7401 coil, 17529V 250v
DPDT moment 145p | FOCKER. 5A/250V SPST 28, DIL SOCKETS Eo 100KHz 270
- ROCKER: 10A/250V SPDT e | TExasilow wie | (© NNECTORS: R 200KHz 295 | CONTINENTAL Cradie Type
Mini Non Locking ROCKER. 10A/250V DPDT c/off 95 Prof. Wra ouble type) |BBON CABLE |DIL PLUG 455KHz | wi L Cradie Type Re'aVS
PushtoMake 15p ROCKER. 10A/250V DPST /o 95p gpin & 25 P 1 156 |Grey Color Headers) TMHz 296 intature Plug-in refays, 110V DC;
PushtoBreak  25p with neon 14pin 1gp 35:: 2x15way - 140p price/ft Soldes IDC | 1:008M 290 ;02 VAC 2A/DC: 2.5A AC
85p 16pin  10p 2 2 x 1B way 180p 145p 10way 12p 22pft4pin 44p  99p 1.28MHz 392 W/100VA
- > lonin 18p 52: %;gmv ;999200,, ;gxav :1’853 32p16pin 4% 105p 1%th::2 3% 2 pole c/over 18511; 6V-18V RL201
UMPER LEADS (Ribby 0, x23way 210p — oy 40pfl2apin  88p 17 v 3% 180p
oo | wel O, | B B | RS = e I e @ | Ao
in H » 30 war way 604 .OMH
16pin 48p | 2ainches s"‘g'""‘d;: D'f-’""‘l’ez' o gg;;g 2% e 236 way 29?: = Jowey sp 750 745760 §;8 4 pole c/over 9V 1o 18V: masn
24pin 88p Double ended DIP J o oo | 300 2% omp 2x 40way 315p Sowey 65p  S0p 3.218M 2 | B4 2209
40pin 260p | Ginches 850 umper aonin 30 9p 2x43way 395p — 3.5794M 30 | High Power “Heavy Duty” PCB
| 12inches 100 N e e P P 98p | 2x75way 550p Samam 300 | Nountna.Cradieyoe.
24 p ower G
2inches B P e su [ 0,CONNECTORS (Cannon type) T Soldercon ZERQ INSERTION FORCE oGt w0 | AC/TBAISK Va ST v: oM
E I I_@ 200 260 S 550 | wwsy oo e ony Pins | SaSaConETS 24way860p | 480MHz 200 2950
p  100p 100 pins P 40 way 975, 4.194304
AMPHENO sway 130 R P M 200
AMPHENOL = IEEE@4way 5760 | 2bway L 70p S im0 | FIEZOTRANSDUCERS
entronic parallel (36 way) 560p | 37way  250p 350‘9’ 1329 500 pins 5.0MHz 200 | Type PB-2720 5
P 325 0 5.185M 7
TRANSFORMERS: piim. 200v Vo ‘ zwey 0 connecTons | S350 d
6-0-6V; 9.0.9V; 12.0-12V 100MA LTAGE REGULATORS PCB Pins Plug  Socker | GluMi: 240 BUZZERS, miniature. solid-state
gﬁmg:g\l;ragzgmmature Split Bobbin g rve CA3085 95p. | RT.angte 1'1)8: %;553 65636MHz 200 | SViOVE 2L svanv 70p
3VA: 2XBV.0.25A; 269V-D.T5A; 2x12V 0. 12A 18 703 metat case ve Y 170p | We stock many more Plugs, S 7.068mH: 280 | LOUDSPEAR T T T
6VA: 2x6V-0.5A; BV 95 ew 7905 220p 304n 1760 | and Jumper Leads gs, Sockets { 7.68MHz 200 | Miniature, 0.3w. 86
2X15V-0.2A 2x9V-0.3A; 2x12V- 025A vV 7812 145p 7912 220p | LM305H 140p : 8.0MHz 200 | 2. 3% 2%in, 3in 4,
Standard Split B 700 | 1oy Toi 1eeb 15 220 | Mgk 135p 88673 240 | 2Van 4011 6401 or 8012 o
plit Bobbin type: 18V 7818 145p L 300 |3 mway 0 J00MHz 200 i1, 5311 or 801 80p
6VA: 2x6V-0.5A; 0 4A: P 99 way ‘D' CONNECTOR 10.0MHz 200 | GAS & BMOKE DETECTORE
b 15V-0.;5A0 5A; 2x9V-0.4A; 2x12V-0.3A; 1A 10220 Plastic Casing LM317H P 1} Jumper Lead Cable Assembly 1024MHz 200 | For the detaection of combustible and
va R s 3A: ZXBV-1A; 220p 5V 7805 45p 7905 ssp | LMY 1260 | 18, tong. Single End. Male ssop || 197 220 | Toxic Gases like: Propane, Butane,
P ta Py oMl e 2x9V-0 6A; 12v 7812 T 7on | LM32K s00p | 18 long. Single End, Female §70p | 12-0MH2 260 | Methane, A Carbon Monoxide.
xzovngM(3 15V 7815 S0p 7912 85 | LmM3sen £ 3" tong. Double Ended, M/M 15260 || 183tE1am 320 | Sulohur and Organic salvents vapours
WA 2EVASAL 2OVAZA B pepl | 18 7878 30p 7915 sep | LM3ZEN 240p | ' iong. Double Ended, F/F 13159 f 16oukz 280 | ke Alcool, Benzene, etc. ideal for
Zx15V-0.8A, 2x30V-0.6A 2x12V-1A; 4y 7824 50p 7918 S5p ‘T-MZ\23 35p | 387 long. Double Ended, M/F 1278p | 18.0MHz 540 | useinBoats. Caravansetc.
S0VA: 2x6V-4A; 2x9V-2.5A; zxﬂﬁﬂfﬁw 7524 70p r@;xé’?‘s’a 32" 13'&% 32 é!‘é‘ieffo? pow 813 52%
N - -9, ~LA, - . 2 ve
1.5A; 2x20V-1.24; 2x26V-1A; 2)(434%\,'% o 1g3m;8‘—'||;2923:|aslic Casing ;g:&gu ',: za.ggAHz 200 “p
100VA: 2x12V 4A; a4 p&p p 79105  60p + 5V/5A 26.69M 290
o, s 2t SRR | 8 RS o [ 19057 st | psooemonon, | Bim 38 | dpndiien
p&p charge to be added over and above 12V 78L12 CCN 15w 440p: ioba, v 280
our 30 oLt 5A CX25W 445p, | 38.66667 Wideb: P
normal postal charge). u 18V 78L15 3°g ;Sbg ggz 79HG-2.25V to 599p gpare tips, assorted sizes p 48.0MH1M 22”76 _'_fm 426p
o o] S0 Elements 210p 1000MHz 375 | ETIA ing Dioi -
CMOS ron stand with sponge 160p { 116.0MHz 300 Meter. Al pent Digital C
4000 14 | 4073 20 | 4532 110 OPTO ELEC- . Alf parts available. ,
st 14| dors 20 | 434 500 TRONICS' COMPUTER CORNER
Py 14 | 2078 50 | 4535 295 | LEDs with G L] VIC 20 Micro Computer. C ; WATFORD'S BOOKSH
406 66| 4017 26 |43 18 ey 10y onnects directly to a colous TV. Stil OP CORNER
407 26 | & 3 ° VlC Cacsetis Deck including s free 6 roars
o3| oo 538 118 | TIL211Grn. 7 assette Deck including a tree 6 programme Cassette . . . 165 Texas TTL Data Book (Revi i
4010 % | aoee 2 322; i Htgg YZELF! " d ggs()N MX80T 10" Tra«:to?FeedeS()S ?(r%g::;:e é)oassTne -£38 TT1. Cook-Book ok (Revised Edition! gggp
4085 85 1220 2" Red = 14 CPS, Bi-directi calumn, Speed Euro, . P
gu :: 4086 70 255:‘; ;gg 021 Af‘ﬁ?“' Yellow {RS2321. i-directional, Centronics interface, Baud rate 110-9600 CMopgaCnog:AgosoEmank {Comprenensivel 795"{
4089 140 v 8 | @ EPSON MXBOFT Has Friction feed & Tractor feed’ : y
sz e fam 1o | asss 299 | 02 micobow ® EPSON MXBOFT Has Friction feed & Tractor feed plus ‘"ca Hlustrating BASIC 249331
ﬁ:g 75 { 4034 168 Asgg 1:3 gelereen €5p ° EAP)(Saogf: facilities.............. plus & E;:g 2:“ of BASIC 540p
% s’ 65 | o EPSON MXBOFTZ Has high resolution Graphics option
e 3 §32 ® a6 55 gg?’i: A ;')'.g"'l"' 78p MXBOFTNst(:gr.IgsHaS high resolution Graphics option plus all the BAVSalr(]:C(eZ?)rE:ustL(E Games 840p
97 320 1 Green/ Yell » A SRR RS SRR
2i 8lbw chliE B SeclsRg o P K et S 81 by O AR gk The | SomeComen 80 o sa0p
4099 95 reen, Yellow ) : < essor developm Al - ommon |C Proy
don o1 D60 a8 { 20 180 | TuangulsrLEDs %0 g\e/g;rimelrs alike. New powerful iﬁs;ﬂ‘c‘liﬁg:;m;cfgépstg9;',‘,“'294a".d Practical BASICAL Progr;rr?;ams 11553"
n i il i
d21 70| 416 59 | asez 435 | Greanoryelow - black E;s'igsgpgw Supplied fully bult, tested. Enclossd na 602 Sottware Ocsign 3100
tois 20| 4163 99 | JSe )15 | L0271infraRed 46 ® TEX EPROM ER)\SE%E power supply included ...~ 169 P'°9’a?“p":'c:;("’?e%o5%g (C202) 000
4024 45| 24178 99 SFH205 Detector 9 ®s rases up to 32 ICs in 15-30 mi ) 1100p!
prevaie il 69 175 | or 91 PARE "UV' Lamp bulb .. .. .. minutes. .. £33 Pragramming & Interfacing th P
23%? 132 4:;:2; 133 :ggg .éf, ;:8322 g‘;&?&“ gg : iVB/SSACPowev Supply Ready- it e T ££9 6502 Assembly Language gr‘ogergrsr?rgung };(Z,gg
s PR 6809
2328‘ 58 44408194 ;gg :gg; ’33 TiLoo 45 NASCOAMSEN ﬁgrr:?gzwaelge/&own for Supevboard UK1%)? ZPvac‘t\i?:?iW\t::g l(.:rg’;l;gitrogrammmg 13%0p
28 58|06 790 |42 % | BARGRAPW.Aed 10 |1 @ Exiia 4K RAM (8 x 2114L-300n). :
403(9) a ﬁ??, ;gg i85 99 Ee/\giﬁ:“l'\:H RedZ;g ! : CElxzua 4K RAM (8 x 2114L.-300n) £26 Using CP/M: A seif teaching guide @"s
w03 170 | sa11 058 | see ISOLATORS CASSETTES in library cases 280 Microcomputer Handbook 3400
4032 125 | 4412 800 99 | 74 . ® WEMON Watford's own 4K Ultimat B080/ZB0 Assembly Lang. Techniques P
s Bl RIS 2w R | pememmmimn oMo C ey esants | e Pe R0 Ch0T 12500
3 19 280 | 2035 ses | 11974 e UK 101 Superboard. As revi r Enhanced Assembly L . p
. 2 7 ¢ ly Language Pragr.
w2 ) % | Thize w0 B uperboard, As reviewed by Dr A-A. Berk in Practical LSRR Grapnics e 1%3
pricl T By 93 | T 5 I&rp on most of the above i SE IR £15 80 BASIC — A self teachi
RO R | Ee | By oshevettemets et s T
8 By X T Graphics P
4040 59 g Displays 120
e wlem Bima ol wh. o ‘ PET GO oo 100
4047 80 { 44 3 105
i e b A e 1 R WAT Klbraryof PET, Subroutines 1000
25201 5 ] ple sers’ Guide
g vl dn 800 S| s s F&':’D S UNIVERSAL MICRO Programming in PASCAL (revised) 12500
5 | 4 30
4047 75 4?33 Igg 3:?9 hed 8L707'3~ CA 99 Designed by Watfi ANSION SYSTEM gs}-r&(: %""3"” Handbook 6508
:g:g gg 4.‘;06 85 40”2 ;% 8'7.782"'? ecéA ;gg Exlpans:on s‘»\‘:smma s, ;ﬁ,bﬂm‘m’?Y ;mss‘ars‘xue;nelv Dversame and _economical Mi(:vopro‘::r;sg;:‘r0 :ﬁ.}';','f';c“ﬂ,zlﬂch ’ 12000
4507 40 FND357 a low cost flexible expan ing from Decamber 1981 issue, offer. $100 & i nique . .. . 1350
4050 30| 4508 285 |eoiSt 194 ed 120 ATOM, PET, pansion system for; ZX81, UK101, SUPE s 00 & Other Micro Buses 3E P
FND500 , PET, TANGERINE, TRS80, VI RBOARD, Acom | Wit i ; 750,
4051 78| as10 40163 %0 A 1s The Mother ; . TRS80, VIC 20, etc. titing Interactive Compiler P
ﬁ% g 25” gg ﬁllé 85 :é GreenCA ;ﬁg dAaughloer cﬁﬁifnﬂ'l‘ié' :f::a‘,”gl‘lgé'ée'goernsumr) has capabilty © acceptup to five Getting Acquainted wit: veour Zx81 ;:)OP
E Ul ven more 1 d "
prirQ Ll et S el 220 | 3.1 Groenca 10 A F°C Boards ara of Computer grads and are miad Rt z'“;;}eg;;‘g“';gﬂnc.hme Code on your ZX81 soo:
4055 125 | 4514 %0 | ovmre MOTHE ssibilities: jon
aoss e 1sow w0 DYM178 1885 MOTHERBOARD: Accepts up o fve Daugher Cards FULKIL . ... £36.50 Zx81 Bocket Baok %p
457 1915 | 45 4193 93 | 1GD3%Dighs 835 Kit}, Full lising up to three AY-3-8310 sound chips. 32 BASIC Programs for th o
dwst 118 | a6 s Jaiss s | (SDADEE 00,1 G b Eara ™ Uising : , ps. 10ne suppliad with | VIC Revealed e PET Computer  1380p
4060 90 | 4518 ‘12 40257 195 | LCD8Digits 750 Y1  driver, hgital ms;:gAé;v:e 0 PiA chios Board offers Gentronics i’lﬂ.f'ﬂl‘lélup:mer : 1000p
2001 1228 | 4813 o NEON with resistor, PROM Programmer o ng\vaaahostovothe« autput facilities. Full Kit: .. £26.96 Please add 55p P&P ch,
a6z ‘98 | 4520 78 LA d250V sigle el EPROMS. Full Ki: simple but extremely usetul card can blow 2716 or 2732 charge on books
. Round. .
e | b X0 Red or Amber Fork s 3716 F:H(i(.? card for "°us‘ng four 2716 or two 2 f19.95 NoVAT on books
B OB5 Blom | WD | BT e e s i e
b .
a8s 30 :5;%78 15 0cp71c L m:mp F.ﬁm.f"d 28K RAM Gard., Accepts 16 x 2114 chips. Supphed fully |£1175 SUSTOMER: How can WATFORD sell full spac '
270 28| asz0 g0 {ORPI2 %6 TLI% 90 || oring woan: Soaseh Cas, Din imiacs Cons, 2% ynarc 1A A evices so cheaply?
4071 20| 4530 ORPe] sg  Peflective  Optical | Resolution colouv‘:lﬂ':g;ug: S Cora; 32K Dynamic RAM Card; High WATFORD: It's simpla. By bulk buying (direct from
072 20| 4331 130 |57 a5 Bwith 296p {N.6. PC B3 may be bought separately) ;“,g;;’a'fﬁ‘:'e'f where £°$8ib'e). low overheads and
_margins whicl lve us
competitors. glve an edge over our
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1980 saw a genuine breakthrough -
the Sinclair ZX80, world'’s first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

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

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

Lower price: higher capability

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

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

And the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer. .

New =~ BASIC manual

Every ZXB1 comes with a comprehensive. snecially- wrnitten
manual - a complete course in BASI® )
first principles to complex progs

Kit:
£49.%

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

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 2110 4!

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

New, improved specification

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

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

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

@ Full range of mathematical and
scientific functions accurate to eight
decimal places.

® Graph-drawing and animated-
display facilities.

@ Multi-dimensional string and
numerical arrays.

@ Up to 26 FOR/NEXT loops.

® Randomise function — useful for

games as well as serious applications.

@ Cassette LOAD and SAVE with
named programs.

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

@ Able to drive the new Sinclair
printer.

@ Advanced 4-chip desigh: iz
processor, ROM, RAM, plus llldbter
chip - unique, custom-built chip
replacing 18 ZXg" ~hins.

Built:
£69.%

Kit or built —it’s up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) —a few hours’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor -600mAat9Vv DC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.
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16K-byte RAM
pack for massive
add-on memory.

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

Use it forlong and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

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

Sir—l=ir
ZX8I

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

'MAY 1982

Available now- °

the IX Printer
for only £49.%

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

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

At last you can have a hard copy
of your program listings ~particularly

RN, .3
useful when writing or editing
programs.

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

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

The ZXPrinter connectsto therear
of your computer - using a stackable
connector so you can plug in a RAM
pack as well. Aroll of paper (85 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81
BY PHONE - Access, Barclaycard or
Trustcard holders can call

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

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

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

EITHER WAY - please aliow up to

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

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

Qty | item

Order

| Code | ltemprice | Total I
£

!
- - _ﬁ__+

*I enclose a cheque/postal order payable to Sinclair Research Ltd, for £

“Please charge to my Access/Barclaycard/Trustcard account no.

“Please delete/complete as applicable

Sinclair ZX81 Personal Computer kit(s). Price includes |
ZX81BASIC manual, excludes mains adaptor. J 12 995 | I
Ready-assembled Sinclair ZX81 Personal Computer(s).

Price includes ZX81 BASIC manual and mains adaptor. l | 6995 | I

Mains Adaptor(s) (600 mA at9 V DC nominal unregulated). 7 19_ __8.;05__ o I

J6KBYTERAMpack. | 18 | 4895 T —
Sinclair ZX Printer. 27 | 4995 | e

_| BKBASIC ROM to fit ZX80. o _LJ]:J‘ 1998 | I

____| Postand Packing. ~ o 1‘ i 295 I

ToTALE . |

]

I

|

|

Name: Mr/Mrs/Miss

: o
VN TR S T S A S !

Address:

RN R R

|
|
|
|
|
I
I .
l {3 Please tick if you require a VAT receipt
I
|
|
|
I
I

oo b b4

1oL

I N T N O O B A N A A A
Pleasepnm.
IR A

Al b gl

RS SEENE E R S R A

LFREEPOST — no stamp needed. Offer applies to UK only.
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E
E BC157 10 BC558 10 BrX84 25 'TIP30 45 *ZTX107 B8I2N305a 55
Polyester. Radial Leads. 250V 280 type 20 metre pach single core . 10 BCY70 18 BFX85 25 TIPiA 40 *ZTX108 BI2N3055 50
0.01.0.015, 0.022,0.033_6p; 0.047,0 068, 0 1, 7p; connecting cable. ten ALC125 8 BCY71 18 BFX86 28 TIP3 50 ZTX109 12 2N3342 120
015, 0.22, 9p; 0.33, 0.47. 13p; 0.66. 20p; Tu 23p. difterent colours 65p Jacize 45 BCY72 18 BPXS7 25 TIPIC 60 ZTX00 14 *INITO2 6
Speaker cable 10p/m | AC127 10 BDWIS 80 BFXBH 25 TIP3IA 45 ZIXI01 16 2N37u3 9
Electralytic Radial or Axial leads Standard screenett  16p/m * NC128 10 HDI3T 35 BEYS) 23 TIPIH 45 /TX302 15 #IN3Z4 6
0.47/63V, 1/63V, 2 2/63V. 4.7/63V, 10/25V, 7p; Twin screened 2p/m AC176 8 HD1L2 35 BFYS]  23' TIPIIC 55 ZTAJ04 17 2N3705 9
22/25V. 47/25V. Bp; 100/35V. 9p; 220,25V 14p; 25A Ycore mains Smrm ACIH7 10 BD143 50 BFYSZ 23 TIP32A 45 Z1X341 30 2N3706 9
470/25V, 22p; 1000725V, 30p. 10 way ribbon b5prm AC188 8 BD135 50 BIYS3 32 TIPLB 55 ZIX%K 15 ONIZ7 10
2y ribbon 120p7m AD142 18 BDI36 30 BIYSS 32 FIPA2C 60 /TXS01 15 IN3708 10
Polyester. Siemens PCB AB}-X‘) 18 BD137 30 BiYse 32 TII;!JA_ 50 ZT1X502 15 IN379 10
1n, 2n2, 13, 4n7, &nB, 1Un, 15n, 7p; 22n, 43n, 47n, 68n, 8p; Ali61 18 BD138 30 BRYW® 20 TIPS 75 ZIXS03 18 INi772 190
100n. 9p; 150n, 11p; 22(m, 13p; 330n. 20p; 470n, 26p; OPTO SPECIAL! AD162 10 BOI3 35 BSX20 20 TIP34A 60 ZTX504 25 ON3773 210
680n, 29p; 1u, 33p; 2u2, 50p. Special pack containing thirty smm LEDs A124 8 BD140 35 HSX24 35 TIP3C 85 INGSZ 20 & INJA1Y 15
Ten rod, ten green, ten yellow AF126 10 BD204 110 BSY95A 25 TIPISA 160 2N&Y 40 N80 40
Tantalum bead Qur normal price is 120p. AF139 10 BD26 110 BUS 160 TIPISC 180 IN706A 20 INIB21 65
01,022,033, 047 1U@IV12p; 22,47, 10@ Special Offer price just 250p! A Y0 10 BD222 85 BUZG 200 1IPWA 170 IN708 20 ONISes 90
25V, 20p; 15/16V 30p, 22,16V, 27p; 33,16V, 45p; Otfer expires 30th April 82 ARy 7 BFo 35 nuzm: 170 TIP3 195 2N$18 35 N9z 10
A7/6V . 27p; 47/16V, 70p; bB,'6V, 48p; 110/ 10V, 90p. PPlease note these are top qualit grade 1 BC107 10 BF1EZ 35 M295% 99 Tip3la 60 2N1T32 22 INIXM 10
devices * RC108 10 HBEIBY 25 MIE3300 50 117324 60 NI613 30 % 2N3%0S 6
Ceramic 22p-0 01u. SOV, 3p each. BC1088 10 BE185 25 MIER20 65 11P120 90 NZZIBA 45 2Nigw 10
'Mu”ﬂfdM'"'ﬂmreceram'(l"a'e HARDWARE| BC 104C 10 BE19 12 MIES2T 95 TPz 25 INANT 45
* 1.8pF to T00pF . 6p each. *BC19 10 BU195 12 MIE30S5 70 Ti4122 25 ZN4058 10
Polystyrene, 5% tolerance. PP Batteryclips 6p BCION: 8 BF14% 12 MPE0Z 40 11P141 20 2N4060 10
10p-1000p 6p. 1500-4700p 8p. 6800-0.012 10p. Red or black crocodile clips 6p BC1H4 8 BE197 12 MPFId 40 119142 25 2N4061 10
Trimmers. Mullard 808 Series. H Black painter control knob 15p BC115 14 BE198 10 MPPSADS 22 TIPWT 16 2NJwL2 10
2-10pF 22p. 2-22pF 30p. 5.5-65pF 35p. Pair Ultrasonics 350p BC117 15 BH199 18 MPSAGG 25 iP5 25 2NS457 36
- . * 6V Eloclmmqbuuw 60p . 14 BE 20 30 MPSATT 30 1173055 45 2NS458 36
* 12V Electronic buzzer 65p BC119 14 .m '4453 13 MUSASS 30 T1543 20 /N5459 30
. # PB2720 Piezo transducer  75p BC147 14 Bt MPSATH 30 11544 20 2N5485 36
An ideal opportunity for the beginner or the experienced TO18 transistor socket 15p BC1Y 14 BF 56” 45 MPSULOS 55 11545 45 22 IN5?77 45
conslrucmr_Sooblamawnde range of components at G4mm 64 uhm speaker 70p BC130 30 BI2ST 32 MPSUDN 55 T1590 30 ONIwRA 22 INGOZZ 30
reduced prices 64mm 8 ohm speaker 70p IH%M 30 BF25K 25 MPSUSS 60 TISYL 30 aNputx, 25 6O 40
iC 14 2 > .
VAW 5% Resistor Kit Contains 10 of each value from g o B(lNi :g 2: J; 2:’ ?A"I,?#W’ ‘3"5) *VN“‘KN‘\’S z]:g‘:;‘;/\ 2: ::::21 ;g
4.782t0 TM (650 resistors} 480p. el | BCI47 8 *BCS47 7 BFRA0 23 1IPJA 40 VNioAl 75 IN207A 23 40908 70
. . . : Alfac PCR transfer sheets — please BC148 . 8 BCS48 10 BERAD 25 TIP243 55 v IN2426 40594 100
Ceramic Capacitor Kit Contains 5 of each value from 2 state type (e.g. DIl pads gt ) asp BC149 9 BC549 1008X29 25 TIO29C 60 v 6OAT 85 N 2‘;
22pto 0 01{135 caps .} 370p. Daln etch resist pen ) "7,,5,', 305
Polyester Capacitor Kit, Contains 5 of each value from Eibre glass board 3 787 x 8 1008 CAJIBUE 290 #LMJB0 65 LM3I9O 50 NESeo 150 1LO71 45
001to 1uF (65 caps.) 575p each. erne ¢ *709 25 ICL7106 790 % IM381 120 |MIHM 70 #*NES67 100 TLO72 75
————— * 7431 14 ICLBO3M 320 | M382 120 LAI9TT 120 NES71 425 TLO#s 30
Preset Kit. Contains 5 of each hor. Value from 'm 738 35 JCM7555 80 % | M3B6 65 #wLA3I914 200 RO 65 11082 70
10082 to 1M {total 65 presets). 425p each. Verabloc 350 vy a0 -3 *LFI51 45 LM3Is7 120 *LMIIS 220 SNS7u7rm 150 TIO83 95
. erobloc 350p 12 *INA0T 3 Ay-3.8910 700 LF3S3 85 i M3 100 | prapn 120 % SN70477 250 & XR2206 300
ZNSU';S;{ ?‘/)ﬁ';'l'[» Total Jm’;slv'gé;f?g-b 1t Size 0,1 matrix OA47 10 IN40O2 5 wAY-3.8312  LF3% 90 MCI3T 150 TBABG 80 ZN414 100
35 6BA * bolte 3% 4BA %" bolte 251" 2p  OA% 8 INdOH 7 625 LM10 395 ALM70Y 25 MC3I2 150 TBABI 95 ZN42t 195
50 6BA nut 50 6BANts 25 % 375" 75 0A91 7 OINSGZ 7 calpse B0 A LMIIA 25 Im21n 50 MO0 135 THABD 80 /N424 135
20 Ww‘;:hers 0 6BA washers 25 x S , 85p  OA20 8 INSan1 15 "A3080 65 LM311 70 LM725 350 N[ 515 270 TBAYSO 290 ZN4258 390
NATRY 95p] OA202 8 m;:ﬁd :(; CAIEY 215 LM118 120 | M733 75 NESM 225 TCAS40 170 ZN426f 330
— ING1 4 6 CAIMOAQ 375 *LMI24 40 #LM741 13 KES541 150 TDAW04 300 ZN427k 650
Flolel 438] VO Board 160p  *IN4TIE 2 dKMWsen 6p CA3130E 90 LM3I9 50 LM747 75 NE544 185 TUATOOE 320 /ZN428F 480
Rotary. Carbon track Log' Veropi ) * BZX61 Series seners CA3140E 45 LM344 65 LAM748 35 ¥NI:555 16 TDAID 225 ZNT1034F 200 .
or Lin 1K-2M2. I a8pin 7p S?’ﬂlﬂ”“duelrmo *1.3W  4V7.39V 15p each. CAIIOE 100 LM358 50 LM1458 40 #NESSo 45 TDAI022 560
Single 32p. Stereo 85p *14pin 9 ID‘(’)‘EblI’S'.std 50p CANGIE 140 LM377 150 LM2917 200 NES6S 120 TADI024 125
Single switched Bop * 16 pin 10p S “”E side 60p
Slide bmm travel single “A8pin 15p pot face cutter 0sp *4017 43 403h 285 4055 115 4082 20 4502 70 4539 150
Log or Lin 5K-3(KK. 63p. 20mn 18p 4018 60 4034 2‘;? 3059 480 3:&? 22 4503 50 4512 g5
Preset. Submin horiz, 42pin 20p 4000 14 4019 35 440 4060 85 b 5 4507 38 4534 495
100M-1M  7p each 24pin 22p ORDERING INFO * 4001 12 x400 55 4041 75 4063 90 4089 140 4508 200 4538 110
28pin 26p All prices exclude VAT. Please add to total order. o1 4021 65 4042 55 4060 35 * (M4 33 4510 65 4541 110
40pin - 32p Please add 50p carriage on all orders under £10in A6 65 4022 70 4043 60 4067 395 4094 14 4511 50 4549 380
Soldercon pins value. Send cheque/PO or Access/Visa number 007 17 :82‘; lg :82(‘ (7)(5) :(:34,8 :‘53 :33; 13 :}f ‘;g 4553 295
i ) 4 X 5 555
60p,/ 100 with your order. Please note our new address. }tm ;g doe 18 404 70 b0 18 H08 85 aus 189 4::': :g
1A 50V 2 18 um 240 Callers most welcome — we are just 10 minutes 010 35 X402 9% 4038 55 qu71 18 4099 95 450, 75 gana 300
1A 200V 35 18432M 220 from the centre of Colchester. Telephone orders 4011 13 4027 30 *4040 28 1072 18 40106 50 45 45 4500 180
2A 200V 40 19.968M 300 welcome with Access and Visa. Official orders 012 17 4008 55 K0 28 q07% 20 409 100 45200 70 gouy 45
2A 400V 45 38.6667M 320 welcome from colleges and schools etc. Export w4073 22 4029 75 4051 60 4075 20 :::1‘7’; }% 3521200 455 g9
6AI00V 80 40M 220 orders no VAT but please add carriage ©o30 60 00 350 4052 70 a76 60 174 100 adb 80 4724 140
6A 400V 95 116M 300 015 60 4031 170 4058 60 sg77 25 40175 ) 4527 90
VM1 DIL ' w40ie 22 4034 70 4054 110 4081 18 40093 120 was2m 75
0.9A200V 50 [TRI L=
SCRs TRIACS 741024 7442 40 7480 45 74107 30 60 74177 75
* 5mm red 8 Ticas 28 HOVAA 60 7435 7444 8S gap 70 74IM 32 60 74179 65
* 3mm red 8 * m sreen 2 ClobD 30 00V BA 70 7aon 11 7416 25 7446 60 y4ry 50 74121 28 43 741810 65
*3mmegreen 12 A 4OVEA 70 400V 16A 105 o1 11 7R 2577 48 gass 75 74122 as 60 74181 135
*3mmyeliow 12 400V 12A 99 7302 12 ;ﬁ‘; 23 ;3:2 ?2 7486 25 74123 4B 60 74182 75
o - 7404 14 : 7489 180 74125 40 60 74190 70
Clips to suit 3p each boZa0s e 74€1 20 7451 16 90 28 7416 40 60 74191 70
- Rectangular T3 40 7406 17 7427 2B 16 49 g5 74142 40 60 74192 70
*red 12 178 40 Antex CX 17W Soldering Iron 420p 74060 26 74282 TIS4 16 g4 g9 74141 65 60 74193 65
green 17 T 60 2 3mm and 4 2mm bits to suit 55p 7a07 26 7HO 1578000 96 a7 39 7S 65 180 74194 70
yellow 17 ORP12 85 CX 1 element 190p Tae 15 7425 T2 95 a500 30 74147 100 165 74195 63
T 40 11100 %0 Antrx X235 23W Soldering [ron 440p 7400 16 7&1 g; ,3;1 gg 7495 50 74148 75 60 74190 63
3.4mm and 4.7mm bits to suit 55p 7v0 14 73 A2 g4en 45 74100 75 65 74197 63
Seven Segment Displays 5 X25 29W element 190p 7411 20 743727 7475 38 a4y p0 74154 45 70 74198 95
Com. anode Sulder pump desoldering toof 480p 7412 20 7440 17 7476 30 4y gy 74153 75 55 74199 95
Com, cathode DL7O7 0 37 22 )
DL764 0.3" 95 95 Spare nozzle for above 70p .
- . , ENDSU? 0 5° 90 10 metres 22 swg solder 100p S21 15 16Th 200 15125 30 (S161 42 60 1535 38
*FNDS) 0.5 80 TIC312 63" 05 . gl 1522 16 |78 24 S Sind 42 90 [Sith 38
TIL 2 ! o B 2630 Al
‘ 3303 105 ton ot LS 1526 18 [s#4 50 45 18108 42 80 1547 38
TiL32 0.5 15 0 % L 15 sk T0 (S1w 30 1514 50 80 154 50
All seven segment displays are 1502 14 193 16 (sw, 25 3 35 19165 120 85 [Si71 80
supplied with connedtion details Positive Neaative E0b 18 sl 16 1550 35 151w 35 I8Th 85 80 5474 80
IN5777 45 Dual Colour LED 60 *78L 05 25 2o o5 1504 1 1537 16 S92 38 [§135 75 1S170 170 120 L5375 50
7HLI2 30 Ja012 63 LSOS 15 1638 16 1593 35 14147 160 15173 70 75 LS¥77 90
m 78L15 30 7015 o LSOB 16 1540 16 1595 45 |18 95 5174 60 40 LSi78 70 o
#7HIS 45 %7905 45 150916 1542 38 159 110 |§(51 40 [S17% 60 8 L5390 75
100KH, 290 Dimensions in inches Alumimium *7HIZ 45 27912 48 1610 16 1647 40 15707 45 (K154 40 |S190 55 45 1S393 75
200KHz 370 . 7815 60 7915 60 LS 16 Ls48 80 15109 30 '§154 120 | S191 55 95 15399 220
IMHz 300 3x 21 70p bx4x2 LMAOK 130 ' LS12 15 1551 16 18112 30 15155 45 o1 55 25 15541135
1008M 370 4x3Ix 1% 85p bxd 1,5,3" IMITTK 329 I m723 40 LSTH 25 1555 30 [511 30 (5156 45 {919t 60 % LS670 175
1o 3% 4x3x2  100p 8 X b x VA £ 4 LM3IBK 475 1514 48 1574 25 15114 30 (S157 35 |si9n 50 50
20M 270 Plaslic Projec! Boxes LMI23K 350 oS {z}a }; L9784 25 15122 42 [S158 36 {519 60 45
2.4576M 220 Complete with lil and screws A SV 550 LS7S 27 1S123 55 15160 42 ($197 68 100
3.276M 240 3% 2 x lin.55p
3579M 120 47 % 3 x 1%in, 88p . ) )
40M 150 7 % 4 % 2in 160p Please add carriage
4.194M 150 charges taour YaW 5% Carbon film F52
4 43M 125 o DIN Plug Skt Jack Plug Skt Miliature mains normal post charges series 4 792+ 10M 1p each
4 2pmn 9% 9p 2 5mm 10p “10p . iAW 5% Carbon film F12
ng g;oo I T 1 10 3 5"‘(;“ 7o %7p 606V, G0V, 12012V all @ WHmA  100p each MY VI
. Submen Toggle 5pn 13p 11p Standard  t6p 20p P VaW 1% Metal film 124
6.144M 180 . 1igh qualhity, Split hohbin construction A
700M 250 z"’lziT“ifgm:'l’eDT 60p  xDPDT 50p 1 Phono  10p  12p Stereo up 250 GVA 06, 0-6@ U 5A: 09, 1.9V @ 0.4A series 1082-1M 6p each.
H i 012.0-12V @ ) A 2200 each. -
LM, 1o SPDT 80p  SPDT centre off 90p Tmm o 13p 13p 4mm 18 17p VA 06 16 @ 1A O D g T 2R,
120M 290 ©  OFDI 90 DPDT centre off 100p UH? {CB) Connectors 012,012 @ 1.5A, 015 115V @ 0 4A Sixe 60 X 46 % $5mm
i Standard toggle PL259Plug $0p  Reducer 14p 275p each [plus 40 . ¥ §
[ oM 240 PS5 ? p each [plus d0p carnage) 0-5UpA X
d SPST 35p  DPUT 48p 502139 Square chassis socket 38p ; JAVA Db 06V @ 1 5A, 09, 0-9Y @ 1 2A, (- 1008 0-500MA
1WOM 240 * Miniature DPDT shide 12p 502395 Round chassis socket  40p D12, 012V @ 1A, 0-15, 0-15V @ 0 8A, 0-500A 01A
s 18.432:m 220 * Push to make 12p  Pushtobreak 22p . 130p each [plus b(!p carriage) O 1mA (1-50V AC
19.968M 300 Rotary type adjustable stop § IEC 4 pin 250V /6A VA 1 GAN @ 2A 015 G5V @ 1 5, 0-10mA vu
VP ;
38.6667TM 320 TP12W 2P6W. IP4W, 4PIW all 55p each Pluk chassis mounting 38p 4oop,.<h[,,|us 7ﬂp(avr|av,e] 3 S0mA 0-10V AC
woM 220 DIl switches . Socket fre-e hanging 60p JOVA 0.3, &30V om0V
116M 300 4 SPST 80p 6 SPST 80p 8 SPST 100p Sacket with 2m lead 120p 920p each (pl u,m,',m,,agel s50peach, O30VDC
%
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DIGEST

‘Ears A Novelty

This new calculator has been specifically designed for Arab oil producers
who wish to calculate up-to-the-minute profit figures while driving bet-
ween oil wells. The device may be unobtrusively powered from the car battery
via the discreet power lead, and for road safety one hand can always remain
on the steering wheel since the buttons are operated by ear.

Well, that's what we first thought when this photograph fell out of our
mail, but a glance at the accompanying press release revealed a more mun-
dane explanation. Philips have received a share of an order from the Kingdom
of Saudi Arabia for the delivery and installation of a national automatic
mobile telephone network. Covering 32 cities and several of the nation’s traf-
fic corridors, the network involves 18,000 mobile telephones and 48 base-
station sites, half of which are to be supplied by Philips. The full duplex system
operates in the 420-470 MHz band and provides 866 channels nationwide.
The mobile telephone network can be automatically connected into the
‘fixed’ telephone system, allowing any number in the worid to be called.
Facilities include a push-button dialling, dialled-number LCD display, auto-
matic display/keyboard illumination to suit the lighting conditions, last-
number recall and malicious-call tracing (wonder what the Saudi penalty for
that is?). Naturally, the whole kahoodle is built round a microprocessor, and
will give Saudi Arabia one of the most modern systems in the world.

Somehow our explanation seemed so much more fun. . .

To Please

f you're a fan of the AIM 65 ‘bare-

board’ microcomputer you will
doubtless be glad to know that you
can now cover up its naked little
body with an accessory enclosure
from Rockwell. The ABS enclosure
has a brown non-reflective crinkle
finish, on-off and reset switches and
internal AC lines. An optional power
supply providing +5V at 3 A and
+24 V at 500 mA is also available
with the enclosure. Available from
all AIM 65 distributors as well as
many computer store dealers, the
enclosure has a retail price of about
£90 with the PSU and £50 without.

ETI MAY 1982

Idea

f you don't fancy a trip to London

for the energy control seminar (see
Save It!), for about the same money
(£100) you can purchase a simple op-
timiser from the bottom end of the
Satchwell control system range. This
gadget, called the SVT, optimises the
heating system in smaller commer-
cial buildings and can allow com-
panies whose fuel bills are only a few
thousand pounds to recover the cost
very quickly. Payback periods range
from six months, to as little as 12
weeks in exceptional circumstances.
The device is aimed at shops, small
offices, clubs and so on who are
presently unaware of the benefits of
optimum start control. For more
details contact Michael Edwards,
Satchwell Control Systems Ltd, PO
Box 57, Farnham Road, Slough,
Berks SL1 4UH.

Live
Batteries

And now, the battery that goes on
working after the battery that
goes on working, stops. Israel’s Tel
Aviv University has developed a uni-
que lithium-sulpher battery which
yields one of the highest energy den-
sities available. The cell can be used
for a period of up to 10 years, yet is
more compact and cheaper to con-
struct than conventional long-term
batteries. Existing in prototype form
only at present, projected uses in-
clude microcomputer power failure
back-up, calculators and watches, in-
accessible instrumentation (eg
military equipment) and pace-
mabkers, where you don't really want
to stick new batteries in every couple
of months.

Save It!

Are you stuck in a mental rut as
regards traditional mechanical
and electrical devices? Do you worry
about the energy costs of your com-
pany? Kill two birds with one stone
and visit a one day seminar on
microcomputers and energy conser-
vation. The seminar, to be held on
Tuesday 20th April at the CEGB in
London EC1, will explore what com-
puters can and cannot do to save
energy, from controlling electricity
demand to optimising combustionin
boilers. The seminar fee is £100 plus
VAT per delegate and further details
can be obtained from Miss Mallory
Barker, Scientific and Technical
Studies, Norwich House, 11-13 Nor-
wich Street, London EC4A 1AB (Tel.
01-242 2481).
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74368 55p
74390  100p
74393 100p
74490 _ 1200
' 74LS SERIES
, 741800 12p
74150t 14p
741502 14p
741503 14p
741504  i5p
741805  15p
741808  16p
74L509 15p
741810 15p
74511 15p
74L813 250
741814 40p
741520 1%
741821 15p
741822 18p
741526 18p
741527  18p
741830  15p
74L832  16p
74L837  16p
741538 160
741842 36p
74LS47  40p
741851 15p
74LS56  30p
741573 25p
74LS74  16p
74LS75  24p
741576  20p
74LS83  45p
741885 €50
741586  20p
74LS90  28p
741592  40p
741593  30p
74159%  4sp
74LA%  100p
74LS107  45p
7418109 30p
7415112 34p
7415113 30p
7415114 30p
7415122 a2p
7415123 S0p
7415124 120p
7415125  30p
/418126 30p
7415132 45p
7415133 30p
7415136 30p
7415138
7418139 33:‘;
7415145 75p
7415147 1g0p
7418148 90p
7418151 70p
7415153 gop
7415154 90p
7415155  a0p
7415156 40p
7418157  35p
7418158  36p
7415160  40p
74LS161  40p
741S162  40p
7415163 a0p
7415164  48p
7415165 100p
74LS166  90p
7415170 120p
7418173 70p
7418174 485
7415175 50p
74LS181  140p
7418190 50p
7415191 s0p
7415192 S0p
74LS193  48p
74LS194  40p
7415195  48p
74LS196  60p
74LS197  65p
745221 60p
7415240  70p
7415241 70p
745242 80p
7415243 gop
7405244 65p
ALS245  90p
4LS251  40p
74L5254  aup
7415257  4Sp
TALS258  40p
74LS269  90p
7405260 249
74LS266  2op
748273 70p
7415279 45p
7415283  45p
74L5298 160p
7408373 250p
7415324 150p
7415348 150p
7415352 100p
7415353 100p
L5363  160p
74LS364  180p
7415365  36p
7418367  36p
74.S268  36p
7418373 70p
74LS374  70p
7415375  50p
74LS377  T0p
7418378 60p
74053%0  S5p
74LS393  50p
7415399 200p
7415540 135p
7415541 135p
7418670 170p
4000 SERIES
4000 12p
400} 14p
4002 15p
4006 65p
4007 16p
4008 60p
4009 35p
4010 40p
4011 14p
4012 16p
4013 I5p

_ o
P @ umee wwth % COMPUTER COMPONENTS | CONWETONSYSTEMS
{ 4015 60p | aN103 200p | MC1310P 1509} JUMPER LEADS
| 4016 30p | Av10212 600p" MC1458 40p 24" Cable with Heagers
4017 45p | AY1.1313 668p MC1495L 3500° | CPUs MEMORIES INTERFACE ICs  CRYSTALS ; 14pin 16pin 24pin 40pin
4018 60p | AY1.1320 320p MC1496 70p { 1802CE 700p ADSSBC)  775p 32, 768KH Single end 145p 185p 240p 390p
401 32p | AY1-5050 140p MC3340pP 120+ § 2504 £12 2101A - 400p a0ss1S 14 32 768KHz 180p Doublsend  210p 230p 346p
2020 60p | AY3 B8990 800p | MC3403 Np | &02 450p 2102-3L  120p AMZ5510  350p P 300p Cable with Sockets
4021 65p | Av38912 §50p © MC3403 120p 65024 600p 21078 500p  AMZ6LS31 160p ATl 20pin26pin 34pin 40pin
4022 70p } AY5-1224A 20p MK /50p | 6800 3700 211A  300p AMZOLSR2 1908 1.008MH P Single end (24"} 160p 210p 270p 300p
4023 200 | Avs 1315 600p ML920 800p | 6802 e mzaA  gp  DACH rsd 1oz 350p Double end (18"} 290p 386p 490p 540p
4024 0p | avoa0iD 5208 MMB7I60 620p | 6803 g 2ma2a Tesp  DweIT e S oaaiae o | 34 Way Edge Conn (36"} One End £5.50
presd 'ggg 22382‘;“ 120p :“EN%I&"‘ ‘sbf; 8035 750p g} :;-u 2 bz 2:00MHz 2505, | D- Conn 25W 24" M: £5. F: £5.50
1 80 803! ) !
4027 32p | Caode 700 NESSS 20 |ooam o w2 sen  Lswm o zm 28 TeMHs 10 CONNECTORS
4028 60p | CA3pe8 25p NESS6 50p | sogsa 4044-25  460p 25 5.276MH: 1500 [Speedblock} 10 26 34 40
4029 75p | CA3059 300p NES64 420p | NS8060 €11 4116-15 90p LF13201  450p 35796MHz  100p ype  Way Way Way Way
4030 400 | - A3080€ 72p NES65 130p | TMS3960 £20 4116-20 75p C1488 55p 3686MHz  300p Header plug 90p 200p 240p 270p
4031 1700 | Ch3086 4gp NESEE 155p A ‘35730 41183 500p mg%‘“g 9?3” L00MH:  150p Receptacle 9p 200p 240p 270p
%3 'sp | caxms 220 (BT g (208 Cme 484 ek TG Sooe  disw 20p EUROCONNECTORS
bt z;g: Cawmaq  armp NESTO 20 Looes £19 Sty S0 im0 850 B oome o e Plug Skt
CAJI30E 90p ! 4816AP-3 50Op C 500p .00MHz
4039 295p | Ca310 s0p NES534A 1500 | SUPPORT 5101 300p MCa024  325p ;.gm; :%2 glnN l::jezlxn 3; 3v3;Nav 300p  350p
350 | Ca3teoe 100p FLLOZA 500p 6116P-3  530p  wCa0ss  326p GOMH:  150p i Y 70
4041 70p RC4136 700 | DEVICES 6514-45 300 MCI14T1 7008 1 332 Way 70 4W0p
CAJIBIE 190p ! p 6.14MHz  260p 3
4042 55p RC4151 200p {3242 800p 6810 200, MC14412  900p Angled 3 x 32 Way 460p
CAJ162 450p » 7.0MHz - 160p DIN 41617 31 Wi 200p  200p
4043 80p | CA3189¢ 300p RC4558 60p | 3245 450p 7489 210p  MCaDaa  326p 7.168MHz  175p | > By A
4044 00 | Ca32a0 20p 260p | 6522 500p 745189 325p MMS8174  £12 800MH; 178p' | ffor 2x32 Way please speci
4046 79 | Caddsog 200p SADI024A  1250p | 6532 e 745201 350p  \jLN2003A 200p 8.85MHz  175p | A+Ciype)
@ g |DACIGs  mop SFEEI  BOD(oi B e mp LN 0 ooowih 7505 DIL HEADER PLUGS
2048 30 | Haves 19p SHIN0 3% | e 160p 10 160p 2MHe 2op 14pin 16pin 24pin 40pin
4050 27 | Ha13s8 270p  SNT57 Teop ez io RgMﬂPHU:JS Bz e 13MH: 3505 | Soidertype  50p 80p 100p 27Bp
684 745188 32! P 1
:gg; 3: :SLL;‘)% 850p Tﬁ;ﬁ 165p | &e0 Wop 20y " e 180 :;ﬁmmmgg 10C type 130p 140p 200p 2850
T 1 €852 250p 745288 226 75150P 140p ]
4053 60p | 1CMISSS TA7206 Yo | 60p  74s387  3p  78%4  t4op 16.00MH;  280p | MIN D CONNECTORS
4054 130p | LC7120 325p a3 160p | 8154 950p 745471 §50p 75182 230p 18.00MHz 2009 s 15 25 37
4055 1250 | LC7130 P 1A73) 8155 800p 745473 50p 75324 375p 18432 1s0p
0 160p MALE
4056 120p LF347 160p 2004 8205 220p 745474 650p 75361 150p 19.968MHz 150p 1
4058 500p | LF351 4gp 1BASS P | w12 1W0p 745570 650p 75363  150p 2MHz  i7mp | solder  96p 136p 200p 280p
90p | LF353 100p 1 BABOD 0P | 5 160p 245571 650p° 75365 150p 26.690MHz {ggp angled 180p 230p 265p 425p
A S B A - A d 8 N
. 4 {el
35p | LF35? 120p o 20s  EPROMs 5912 Tl pomus 1B | snged 1780 2400 Moo s00n
4067 400p | LMI0C 425p TBA9IS) 300p | goa3 #50p 17024 500p 8126 120p & SMH wwp e 1005 100p 100 160
4068 18p | LM301A 27p  TCA220 3500 | weo 850p 708 300p 87128 120p N6 ow: 2000
4069 18p | LM310 120p TCA940 200p | gosy 380p  27161+5V) 300p 8195 1209 OMbz
4070 18p | Lm318 200p TDA1004A  300p [ g253 doop 2564 £25 &y 2o KEYBOARD OIL SWITCHES
° 2516 ( + 5V} 300, giLses  90p ZIF SKTS
4071 18p | (m319 225p TDA1008 20p | W56 350p P ) way Mop | Sacimee
4072 18p | LMz a0 TDA1010 28p | @57 800 7532 400p  BILSIE  120p ENCODER | [ gwo 1op pin
it TDA1022 550; w59 800p 2132 400p 81L597 90p AY.6.2376 7005 v 28 pin £
4073 20p | (M336z 140p P | e 3500 gILse  120p 6 way 10 | 4pin £10
4075 20p | (M339 65p TDA1024 1200 | B0 000 2716-300nS 500p > 220p 74C922  so0p 10 way 160p
4076, 60p | (M348 TDA10348 250p | Tmapi0  3s0p  2732-300nS 750p 9637AP 160 MODULATORS EDGE CONNECTORS
4081 16p | (m3sep 75p IDAI70 300p | zmocTi 3000 UARTSs ZN42SE-8 3509 HZUME 3
4082 20 TDAZ002 NAZGE B 3 o 750 0.1 0.156
p | LM377 175p 002V 325p° | ZBOACTC  350p AY 31015P 300p ZN426E 500 BMHz UHF  450p 2 % 1BWa 50w
4086 72p | LM380 75p TDA2020 320p | zBoADART  8ODp AY-5.1013P 300p ZNA27E-B  650p Y
4089 150p | _m3BIAN 180p TLO71/81 45p | zmonoMa 01z Moaor . dgen  ZNG2BEB  50Up BAUD RATE 2x 2 Way 3100 170p |
4093 op | LMam2 120p [LO72/82 Z5p Trico2 3000 DISC CONTROL GENERATOR gl 3 200m
4094 150p | Lm3ss 35p TLO74 130p | CRT 17 300 Y
P COMBO 3 DV £20 COMBIE €8 1 x 43Ws 260p -
" 4p95 95p | (m387 120p TLOB4 Mo | CONTROLLER FD1791 €30 MC14n g7 2 % 43Wa s0p -
prsd 34933 Ve = e oo | Somear g CHARACTER FD1793 €32 TELETEXT ICs 1 X 71 Way 700p ~
p
4098 s0p ma;i ~ en TLA30C 700 | twesesr 5 GENERATORS FO17%5 £  SAASON  £6
doss 'son | LM E e O T - S RS & Sy R\ O ST o ACORN ATOM
4037 €130 v op Uona s P e fog  SN/#So62AN £10 . D214 S50p SAAm0s0 0 Basic Kit £120 Built £135
120p UDNG184 320 Fully Expanded 12K + 12K £188
40102 1gop | LM733 000 2003 1000 LOW PROFILEOIL SOCKETS BY TEXAS | WIRE WRAP SOCKETS BY TEXAS pEtp £2.50/unit
P | tm7a1 18 . ! y
40103 180p | \on 702 UpEETS 275 | Bpin 9p 18pin 16p 24pin 24p | Bpin 26p ;8 pin :gp 24 pin  70p i%::'\hpsﬁg’ﬁ
40106 45p 2H 200p |14 pin 10p 20pin 18p 2Bpin 26p | 14 pin 3I5p 20 pin P 28 pin 8O
40109 100p txg% zggs (lJJ:g??sGH 275p [16pin 11p 22pin 22p 40pin 30p [16pin  40p 22 pin  65p 40 pfn 100p [ Phone for details on Atom Accessories
40163 100p AnLUL 300
LM3302 140p » .
praiy B S T ssp ZN414 30 | TRANSISTORS T BFxgass aop | TIPIA  70p [ 2WONT @ T w5 | ZENERS
F | Lm3309 95p ZN419C 2250 | ADW6Y2  45p | BFXE6/7 2Tp TiP33c  sop | ZRERS B N4 110p 2.7v-33v
0175 100p | | N 1305 ZNA23E 180p | 8Cl0v/8 13 | pExBs  27p | TIPMA  S0p | 23 2oy | o 110p a0omwW  9p
:g;?; :ggg [M391a 210p z:me 135p scw?c 4p | grxge  180p TIPMC 1200 | N3N 2;”?? anzoa ;“29: w 15p
5 ZN425E 350 1" 20 24 1 ;
4502 70p tmgg:g 2250 ZNAJTE 525,‘: BC147/8 9pp e?;g(\’n za: }':gg‘gé lgs 5335’33’3 1?.'3 :ggg,‘,” 4.4 m‘\s('::c
4503 500 | (0600 125 IN1034€ 200p | 8E149  10p | ppveg 0 | TIPI6A 140 | 2N3704'5  1%p 04 100p 3A400V  60p
4507 40p gCis18 100 | grva0 8 | Tip3eC  150p | 2N3T06/7 14 40409
4508 200p. MSISIIL 300p ZN1040E 700p | BCi59 o | Ry 5p ) D1 Naess 13t a0a0 100p 6A400V  70p
4510 “gbp | MSBIEL £00p BC  im | esxisoo mp | TR 2| ST e | &) X gasov  esp
172 120 BU104 225p 1 o P BA 400V
22} ; 250" 4 VOLTAGE REGULATORS BCyB Ve | gyios 190p raZA - G0p 22%3;330 24.5?’; 40595 1200 8A 500V g
o €179 1 TIPa2C  65p 40673 50 12A 400V
4514 150p FIXLD PLASTIC BC182/3  10p | BUIOE  250p P N33 S0p | 4og712  100p 85p
4515 150p | 1A +ve ve 8C184 ip | BUWS  2sp | T 1| Sy ggp 12A500V  108p
4516 75p | 5V1A 7805 50p /%05 BBpl ncia7 ap | BULE 150 TIP121 755 | 2N3%02  700p 16A 400V 110p
4518 45p |12V1A 7812 S0p 7912 S5p| BC2123  1p | gulOn 1200 TIP3 a0p | 2N3903/4 16p | DIODES J6A500V  130p
4520 70p |15V1A 7815  55p 7915  60p| BC214 12p U205 00p TiP142 130 2N3905/6 16p | BY127 12p T28000  130p
> op n s, 7918 60p| BC237 15 BUZ6G  200p P ® | BYx36.300 20p
4521 150p {18V 1A 818 55p Pl By 16 | Bl ese | TPIZ . ade | oona037 - esp | SUNI- 8 | THYRISTORS
4526 75 [24V1A 7824 Ssp 7924 60p 27 p Ux80 | Tems  Te | nezza 2 | 0N %
4527 90p | SV100mA  78L05  30p 79005 BS5p acg' 1 1 BUYEC  350p TIP4055 M | Na2ss 270 | QASD " 34400V 100p
4528 75p\|12VI00mA  78L1Z  30p  79L1z  70p{ BC3M i en e | Tss o | Naal3 o | Oas s | Basoov 1400
. 1 7 3 P 1
2233 538,, 15V 100mA 8L 30p  T9L1S  70p acarrra Bo | W o b | ez sy | Om207 0| a8l e
433% 3000 |DTHERREGULATORS Y s ko proa A (R T BRI ST 7 | 16A400v 180
2R nw e MEC  ERilem ) e CE B 0 MR &) M, £)oom g
o ioob [IM317T1aAg 200 7EMGTZC Torl BChoe e | WS, e | ZDG e | ot sop | Macayd e | Tices
4553 290p | M337T 225p  78GUIC 200p| BCS59C  16p | MJEN0S5  70p X Sp | NS245  A0p | Ndnoe;7  7h | onaddd  180p
4555 s0p |LM323K3ABV  600p  73GUIC 225p| BCY70 18p MPF102  40p 7TX752 Hp 2N5298 &5p INGGO1’3  14p 2N5060 00
4558 60p |LM723150mA Ad) 37p  79HGKC 700p| BCY71:2  22p MPF103/4 30p VNBEAE 72p 2N5401 60p INS404/7  18p NBOGA 3%p
4560 180p TLA%4 400p  TL497 300p BDl:n/'sZ 500 MPF105 30p vmw :g: gzgzg;zg :gp 15670 s 2 3
78540 80135 400 [ MPsagh o P
4568 s00p Lo 300p  LM30SAH 200, oy ap | Mosars  son | 2vewr 2sp | 2N5460  60p MOUNTING
4669 180p ;OPTO-ELECTRONICS BD140 40p MPSATT 50 2N698 45p 2N5485 44p
%72 30p [2NBT77 4p  ORPEQ 120p] epise & | Mreazs P | 3NtosA  on | 2nse7s  250p RELAYS ccot
4583 s0p |OCP71 180p  ORP6! 120p| BD232 6p | wvesas2  sop | 2n708 p | 2N6027 o | BRIOGE e Sor ’TIZADZ Ay
584 45p |ORP12 1200 TILB 55p| BD233 75 | Mmpsad3  sop | oN918 d | 22 ey | RECTIFIERS SPD i
4585 100p |OPTOASOLATORS 80235  BS | MPSAS6 320 930 o | ety | Aoy e ) ;
144%  400p (ILD74 30 TILIN 90p ggi’:; ggo MPSA) S | NII3L2 3 e 1:3: 1nd00v 250 gg})f‘é B;s“éc
MCT26 100p TiL112 0p 2! P | WP P Pl IAB00V  30p
745 SERIES MCS2400 190p  TIL13 90p| BO677  40p | MsP S | 2 2se | TNEZH | RSV e 240V AC 200p
74500 8p | lq7a 240, TIL118 o0p| BF244B 35p MPSUO?  80p 2N2102 70p 2C11T2 1900 2A100v  36p 6or 12V DC Coil
74504 60p P Pl BF2568  B0p | Mrsuds  sop | 2N2)60 3500 e o0p 28400V 45y SPDT 10A 24V DC
74508 75 [LEOS 0.2" | BFsie  mp ;ansuss 78p. 194 g 25C1307 150p | JA200V  6p 240V AC 226p
74530 60p [0.125 TIL220 Red 2| arar o IP29A  3p | R 2 | 23Cies7 'aon | acov 725
74532 90p |TILI2 5Sp. TIL222 Ge 185 TIP29C 40p ant00v  esp b 00
p b T P BFR3Y 2o [ RSO M2dgs 30p | 2SCIMS 150p | 4aasey
74874 90p | 111209 Aed 4 TIL228 Ye! 22p | BFR40/1 25p 30 35p IN2646 45p, | 25C2028 959 . 00p RELAYS ALL
74585 300p {TIL2)1 Gr 16p Rectangular 2 BFR79 25p TIP30C 40p MN20a5 25 | 25co0s 280, A S0V B0p LAYS FOR
74586 180p |TIL212Ye 18p LEDs (R, G, Y} 7 Pl RFRBO/I Z5p TIP31A 40p oA 250" | 5205078 P 22 %x :oop ET) PROJECTS
748124 300p |TIL216 Red 18 NSB5881 Saop| Brase - vaep | TIPAIC  asp | Znas0rA  aen | 22SIUE 200 | 1on a0y sl AVAILABLE
745132 160p TiL3n o’ ) EBF 40p | TIPRA  46p | -9z | 25C2612 25 | 5A400v 4000 EX-STOCK
%813 75p [DISPLAYS TIL312/3 M0} BFEX30  27p | TIP32C  40p | N30 p | i 1200
745138 225p [3015F 200p TIL321/2 130p — haand
74510 2280 |DLS 140p  TIL330 140 ) SOFTY )
745157 250p |DL707 Red 140p  7750/60 2000 The complete microprocessor development system for Engineers and Hobbyists. You can develop your
745163 FND357 120 ORIVERS ) ! ) y
300p P programmes, verify, debug and comit to EPROM. Will accept most + Sv EPROMS.
745174 2600 |FND500 90p 9368 250p EPRY
748175 320p | FND507 %0p 9370 3000) [ldeal toolasa ROMULATOR. See the review in Sept. 81 P.E. |
, 745194 350p |MAN3640 175p UDN6118 339 Complete unit with PSU, Romulator lead & VDU lead £169 + £2 p&p
i :
f 745241 400p MAN46%0 2000 UDNE1SA 320p UV ERASERS
{ * SPECIAL OFFER * UVIB £42 UV140 £61.50 UV141£78
{upto 6 EPRQMS) ) . {up to 14 EPROMS) {As UV140 + timer)
1-24 25-99 AII erasers are prowdeq with built in safety devices to avoid accidental UV exposure. Main ON/UV ON
2114L-2 gop 85p indicators are also provided. :
2716 210p  200p # MICROPROCESSOR TRAINER #*
2532 400p 375p {As pubiished in Wireless World Jan 81)
4116-200nS 709 65p This micro computer based on 6802 processor and only 8 other !Cs, provides up to 4K EPROM, 1K RAM,
) = PIA, 6 digit display and up to 8 monitor commands. Though designed as a trainer Nandcomp can be used

as desktop computer and a software development tool. The spare EPROM space allows madification for
dedicated controf or calculator application.
' Kit {incl. all comps for computer, psu, & cassette interface, 2K monitor EPROM & all PCBs) £72 P&P £1
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COMBO-AMPLIFIER

Easy to build portable 120W MOSFET
amp for all stage musicians. Built-in
flanger, five step equaliser, two inputs
for guitars, keyboards or microphones,
low-noise pre-amp.

Full details in our book. Price 60p.
Order As XAD1B.

g
|
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STOP-WATCH

Muiti-mode 8-digit stopwatch accurate
to hundredths of a second. Easy to
buld--complete kits available.

Full details in our projects book.

Price 60p.

Order As XAD2C.

MILES PER GALLON METER
Oigital display.shows you how

economical your:driving is as you go

along.

Complete kits available.

Full details in our’ projects book.

Price 60p.

Order As XAQ2C.

Al mail to:
P.O. Box 3, Rayleigh, Essex SS6 8LR
Tel: Sales (0702) 552911 General {0702) 554155

Shops at:

159 King St., Hammersmith, London W8. Tel: 01-748 0926
284 London Rd., Westcliff-on-Sea, Essex. Tel: (0702) 554000
Note: Shops closed Mondays

AP sz,

DIGITAL MULTI-TRAIN CONTROLLER

Control up to 14 trains individually on the same track with any four
simultaneously! Low cost kits available.

Full details in our projects book. Price 60p.

Order As XADZC.

Photo by W.A, Sharman.

HOME SECURITY SYSTEM
5 Six independent channels -2 or 4 wire
operation. External horn. High degree

of protection and long term reliability.

Full details in our projects book.
Price 60p.
Order As XAQ2C.

MATINEE ORGAN
Easy-ta-build, superb specification.
Comparable with organs selling for
up to £1,000. Full construction details
in our book. Price £2.50.

Order As XH55K.

Complete kits available:
Electronics-£299.95, .

Cabinet- £99.50 (carriage extra).
Demo cassette price £1.99. Order As XX43W.

Don't miss out—get a copy of our catalogue now!
QOver 140,000 copies sold already!

¢ On sale now in all branches of WHSMITH § price £1.
3 320 big pages packed with data and pictures of aver 5500 items.

Post this coupon now!

Please send me a copy of your 320 page catalogue. | enclose £1.25 finc. 25 pépd. If
1'am not completely satisfied | may return the catalogue to you and have my money
refunded.

If you live outside the UK. send £1.68 or 12 international Reply Coupons.

Name _ r =

Address

---------’---':-525:82-‘.
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Improving Memories

ot many people know this, but computer RAM chips have a built-in

mechanism for producing errors — the casing of the IC. Trace elements of
radioactive isotopes found in the device packaging materials give off alpha
particle radiation, causing soft errors in both static and dynamic RAM chips.
Two companies have tackled this problem using two very different
approaches.

Dow Corning decided that shielding the silicon surface seemed the most
logical approach, and developed a silicone rubber which is applied to the
memory chips in the last step before hermetic sealing. One syringeful of the
liquid silicone (30 cc) can coat 2400 static 4K RAMs and give at least one orderg
of magnitude failure rate reduction. Hitachi, on the other hand, have im:
proved the reliability of their new plastic-packaged 64K dynamic RAMs using
a combination of design features. These include higher cell charge storage
capacities and higher signal read-out levels, resulting in a two orders of
magnitude improvement over non-coated devices. Hitachi expect these chips
to replace conventional ceramic 64K dynamic RAMs in the majority of
applications.-

S Bl ok T

This Is A Recording

Atelephone answering machine which uses a microprocessor to combine
simplicity of operation with versatility of use has been launched by
Panasonic. The KX-T1524BE (who the hell dreams up these names?} is a twin
cassette system using standard cassette tapes for both incoming and outgoing
messages, eliminating the need for ‘endless loop’ or other specialist tapes. A
variety of operating modes are available to cater for most user requirements
and by using an individually coded pocket bleeper, you can retrieve messages
by calling your own number from anywhere in the world. Skip and repeat
functions are speeded up by using a message search system; a tone is added to
the beginning and end of each message which is easily identified by the search
system. The unit is available from dealers of Panasonic Business Equipment.
Now if only British Telecom could do something about wrong numbers. . .

Big, Big, Bar

LED bargraphs are considerably more robust and visually attractive than
mechanical meters, but suffer from poor resolution due to the limited
number of LEDs available. Until now, that is. This massive beast from the
Hewlett-Packard stable contains 101 — count them — LED elements in a
10.58 cm long package; the wide elements (1.52 mm) and 1% resolution result
in accurate and reliable meter indication. The LEDs are red and configured as
a common cathode arrangement to simplify interfacing; HP say the
HDSP-8820 is particularly well-suited to industrial process control systems. In
one off quantities the device costs £35.10 from HP authorised distributors —
for more information contact Enquiries Section, Hewlett-Packard Ltd, King
Street Lane, Winnersh, Wokingham, Berks RG11 5AR.

OOPS

couple of boobs to comment on this month. First, the Music Processor
A[November '81). There are two R38s on the overlay; the one connected to
pin 7 of IC5 is an error, but makes little difference as pin 7 is not connected in-
ternally. The published PCB has 1C6 pins 5 and 6 connected together; pin 6
should only connect to C15 so cut the extra track. Boards supplied by our PCB
Service do not have this error. The lead from R51 is marked LED1 anode on the
overlay; it should be LED3 anode. The point marked LED3 cathode should also
go to LED1 cathode.

Second, two errors appeared in the Guitar Tuner circuit diagram
(January ‘82). The supply pin numbering for IC3 is reversed; (+ ve is pin4, —ve
is pin 11), and 1C3cis drawn incorrectly. Pin 5 goes to the V12 rail only; R12 and
€10 should go to pin 6. The overlay is correct. Incidentally, it appears that
some people have been buying TMS 1000 ICs from sources other than
Magenta and finding that the project doesn’t work. This is because the ICisa
mask-programmable chip and different versions do different things (some of
them are doorbell chips, for example). Only chips described as TMS 1000 —
MP0121 will wark in this circuit and only Magenta sells them.

This is the last time that OOPS will appear in the Digest pages. From now
on amendments and improvements to our projects will appear in the
READ/WRITE pages.

ET) MAY 1982
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Just Dropped In
New equipment approved by the

Electricity Council for high
voltage live-line testing of overhead
power cables and switchgear
busbars will incorporate taut-band
meter movements from Sifam Ltd of

Torquay. One of the tests involved
dropping the meters five times from
a height of two metres onto a cor+
crete floor; since Sifam won the con
tract we assume the photograph
shows the meters being assembled
prior fo testing, and not repaired
afterwards.

"



MULLARD SPEAKER KIT

40 watt R.M.S. 8ohm DESIGNED |
BY MULLARD SPECIALIST TEAM
IN BELGIUM comprising a Mullard
8’ woofer with foam rolled
surround, Mullard 3” high power
dome tweeter and a cleverly
designed B.K. Electronics crossover
combining spring loaded loud-
speaker terminals and recessed
mounting panel. Supplied complete
\with assembly and cabinet details.
Recommended cabinet size 240 x
16 x 445mm.

PRIC £13.90 + £1.50 P&P per kit

STEREO CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechan-
ism coupled to a record/play back printed
board assembly. Supplied as one complete
unit for horizontal installation into cabinet or
console of own choice. These units are brand
new, ready built and tested

Features: Three digit tape counter. Auto-
stop. Six piano type keys, record, rewind,
fast forward, play, stop and eject. Automatic
record level control. Main inputs plus
secondary inputs for stereo microphones.
Input Sensitivity: 100mV to 2V Input Im-
pedance: 68K. Output level: 400mV to both
left and right hand channels. Output Im-
pedance: 10K. Signal to noise ratio: 45dB.
Wow and flutter: 0.1%. Power Supply re-
quirements: 18V DC at 300mA. Connections:
The teft and right hand stereo inputs and
outputs are via individual screened leads, alt
terminated with phono plugs {(phono sockets
provided). Dimensions: Top panel 5Y2in x
11Y%in. Clearance required under top panel
2Vain. Supplied complete with circuit dia-
gram and connecting diagram. Attractive
black and silver finish.

Price £26.70 + £2.50 postage and packing.
Supplementary parts for 18V D.C. power Supply
itranstormer, bridge rectifier and smoothing
capacitor) £3.50.

6 pano type keys

NEW RANGE QUALITY POWER LOUD-
SPEAKERS (15", 12" and 8'"). These
loudspeakers are ideal tor both hi-fi and
disco applications. Both the 12" and 15"
units have heavy duty die-cast chassis
and aluminium cenire domes. All three
units have white speaker cones and are
fitted with attractive cast aluminium
{ground finish) fixing escutcheons
Specification and Price: -

15"’ 100 watt R.M.S. impedance Bohm
59 oz. magnet, 2 aturminium voice coll.
Resonant Frequency 20Hz. Frequency
Response to 2.5KHz. Sensitivity 97dB
Price £32 each. £2 50 Packing and Car-
riage each.

12" 100 watt RM.S. Impedance 8 ohm_ 50 0z magnet. 2" aluminium voice coil
Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95dB. Price
£23.70 each. £2.50 Packing and Carriage each.

8" 50 watt R.M.S. Impedance 8 ohms, 20 oz. 1% aluminium voice coil, Resanant
Frequency 40Hz, Frequency Response to 6KHz, Sensitivity 92dB. Also available with
black cone fitted with black metal protective grill. Price: White cone £8.90 each. Black
coneigrill £9.50 each. P & P £1.25 each.

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 mediuny
sized Hi-fi speakers. Price £3.45 each.

LEADER LSG
3| WIDE BAND
/| SIGNAL

BK ELECTRONICS

Prompt Deliveries

{GENERATOR VAT inclusive
© 100KHz to 100MHz in prices
five ranges o 2
o to J00MH:z {Harmonics) Audio Equipment
@Slow motion funi :
awtonst mocition 1 ] 165t Equipment
kxtemal mod. input faciity by
: ; @Power supply 240v AC Thandar
PRICE £63.25 @5ite;~ 150251 ¥) Sren and
UK Post FREE e ¥ Leader

1K.WATT SLIDE DIMMER

® Controls loads up to TKW
® Compactsize

4% x ‘} x2%"
16
® Easy snap in fixing through
panel/ cabinet cut out
® |nsulated plastic case
®

triac
® Conforms to BS800
® Suitable for both resistance
and inductive loads
Innumerable applications in
industry, the home, and discos?
theatres etc.

Price: £11.70 each + 50p P&P

{Any quantity}

BSR P256 TURNTABLE

P256 turntable chassis ® S shaped tone arm
@ Belt driven @ Aluminium platter @
Precision calibrated counter balance @ Anti
skate (bias device} ® Damped cueing lever
® 240 voli AC operation (Hz) @ Cut-out
template supplied ® Completely manual arm.
This deck has a completely manuat arm and is

designed primarily for disco and studio use 2

where all the advaniages of 8 manual arm are

required.
Price: £28.50 + £2 50 P&P

M PUWER AMPLIFIER MODULES

Vu Meter

Matching 3-way loudspeakers
‘and crossover
Build a quality 60watt RMS system 8ohms

Build a quality 60 watt RM.S. system.
% 10 Woofer

* 37 Tweetér

* 5 M Range

% 3-way crossover

Full wave control using 8amp

GENERAL PURPOSE 4% MINI
SPEAKER
General purpose full range loudspeaker, ideal
for mini systems etc.
®Rolled fabric surround ®Twin cone ®8ohm
impedance ®15 watt RMS @1 voice coil
®130z magnet ®Freguency range 50/ 15000Hz

Price: £6.90 each + 75p P&P

100 WATT R.M.S.

Power Amplifier Modules with integral toroidal
transformer power supply and heat sink.
Supplied as one complete buill and tested

unit. Can be fitted in minutes. Auxilliary

stabilised supply and drive circuit incorporated

to power an L.E.D V.u meter, available as an

optional extra.

SPECIFICATION

Max. output power 100 watts R.M.S. (OMP 100}

Loads: (Open and short circuit proof) 4-16 ohms
Frequency Response20Hz-25KHz + 3dB
Sensitivity for 100 watts 500mV at 10K

T.H.D. 00.1%
Size: 360 x 115 x 80mm
Prices: OMP 100W £2999 t200P&P
V.u. Meter £6.50

Fitted with attractive cast alomimum fi es
TYPE ‘B* [KSN1005A} 3% super horn. For MOE WA LIE LS LISt xing

cutcheons and mesh protective griflls which are
general purpose speakers, disco and P.A removable enabling a unigue choice of cabinet
systems etc. Price £4.36 each. styling. Can be mounted directly on to baffle

with or without conventional speaker fabrics
All three units have aluminium centre domes
and rolled foam surround. Crossover com
bines spring-loaded loudspeaker terminals and
recessed mounting panel

Price £22.00 per kit + £2 50 postage and pack-
ng. Available separately. prices on request

TYPE 'C" (KSN6016A} 2" » 5 wide dispersion
horn. For quality Hi-fi systems and quality
discos etc. Price £6.45 each.

TYPE ‘D' (KSN10256A}2" ~» 6 wide dispersion
horn. Upper frequency response retained
extending down 10 mid range (2KHz). Suitable
for high quality Hi-fi systems and quality
discos. Price £6.90 each.

12" 80 watt R.M.S. loudspeaker

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

TYPE ‘F’ {KSN1057A} Cased version of type
‘E’. Free standing satellite tweeter. Perfect
add on tweeter for conventional loudspeaker
systems. Price £10.75 each.

TYPE D’

A superb general purpose twin cone loud-
speaker. 50 oz. magnet. 2 ° aluminium
voice coil. Rofled surround. Resonant fre-
quency 25Hz. Frequency response to
13KHz. Sensitivity 95dB. Impedance 8ohm.
Attractive blue cone with aluminium
centre dome.

UK. post free for SAE for Piezo leaflets. | 160 £17:99 each + £2.50P&P

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY
* 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. Caliers welcome by prior appointment, please phone 0702-527572. i

—
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NEWS:NEWS:NES ~ * [l NEWS:NEWS:NEWS

Mao-Tse Tongue

hinese publishers and businesses

can now handle text with the
same electronic ease as their
Western counterparts; Ferranti Com-
puter Systems have just developed a
unique Chinese word processing
system. Text is input onto disc using
Chinese phonetics, the computer's
software helping the operator to
select the correct character from a
dictionary of over 8,000. Text can
then be edited, formatted into tables
or forms, coded for telex transmis-
sion or printed on paper. Incoming
telex messages can also be decoded.
No technical knowledge is required
to run the processar, just the ability
to speak and read Chinese. Bet Mao
would have liked one for his little red
book!

Is VIC There? Tangerine
whenever a major company laun- Toolkit

ches a peculiarly limited com-
puter, someone somewhere will start ard on the heels of their high
to design improvements for it. It hap- definition Programmable Gra-
pened to the ZX81 and now B & B | ,hic Module, the Tangerine User
Computers of Bplton have produced Group are now offering a powerful
an add-on unit for Commodore’s | Toglkit for comprehensive control of
VIC-20. The 'black box will increase | hoth PGM and chunky graphics on
the 22 column display to 40 columns F the Microtan 65. As well as fast plot-
and expand the memory from the R ting from both machine code and
meagre 3K to 35K; all connecting § BASIC instructions, a number of ex-
cables and an adqunal PSU are in- £ {ras such as BASIC line renumbering
cluded. The expansion unit costs § are offered. The PGM Toolkit is sup-
£220 plus VAT by mail order from plied in a 2716 EPROM with a com-
Beelines Ltd, Freepost, Bolton BL3 prehensive user manual and costs
6YS; the comparable CBM system | £2¢.69 for non-members.
would cost £337.81 plus VAT.

- Ran

DIGITAL VOLTMETER MODULE ULTRASONIC i*@"
Fully built & tested ALARM .
erostue st e voras win oo 50— [WQIDULE
@ Requires only single supply 7 E 12\(» Fu"y built
shahowrallaccuey 1011 [dat g tested

@Supplied with tull data and applications
information

ge adjustable
from 5’ - 25’

. A really
 Dhg etfective fully built

module which contains
both ultrasonic transmitter
and receiver, together with the
necessary circuitry for providing the

appropriate defays and false alarm supp-
ression. Using this module with a suitable
12V power supply and relay unit such as that
shown, a really etfective though inexpensive intruder
alarm may be constructed. The module, which is supp
lied with a comprehensive data sheet, is easily mounted in
a wide range of enclosures. A ready drilled case, together with
all the necessary hardware, is available below,

Using this fully built and calibrated moduule as a basts now means that you can
easily build a wide range of accurate =quipment such as multimeters, thermometers,
battery indicators, etc etc. at a fraction of the cost of ready-made equipment. Full

details are supplied with each module showing how to easily extend the voitage range Power supply & s'
iren Module

and measure current, resistance ahd temperature. Fully guaranteed, the unit hasbeen

supplied 1o electricity authorities, Government departments, universities, the P.O Relay unit £3.95 VAT £2 57 TR

and many companies.

Incorporating a stabilised 12V supply and a Producing a very loud and penetrating
Tem erature Measurement s.p.c.o. relay with 3A contacts, this unit wailing sound, this module operates from 9-
p £2,15+VAT . is designed to operate in conjunction with 15V. Capahle of driving one or twa 8 ahm
the above ultrasonic unit. Fully built and speakers. Suitable horn speakers avaitabte at
tested, its compact size makes it ideal for £4.30 each + VAT
oconstructing the smallest of units.

An easily constructed kit using an |.C. probe providing a linear output of 10mVv/°C
over the temperature range from-10°C to +100°C. The unit is ideal for use in
conjunction with the above DVM module providing an accurate digital thermometer
suitable for a wide range of applications.

Hardware Kit £3.95.var

A suitable ready drilled case together with
+he various mounting pillars, nuts and bults.
and including a mains switch and 2mm
sockets designed to house the ultrasunic
alarm module, together with its associated
power supply. Size 153mm - 120mm

45mm.

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

components is stocked. Please telephone your specific requirements.
i it d Dept. E.T.17.

e
o V.A.T. must be added on all items. @ Shop hours 9 - 5.30 (Weds. 9 - 1 21 Duke Street,
®ex-stock delivery on all items. @ Units on demonstration, callers welcome. Princes Risborough, Bucks.

Power suPply £4.95 :var

This tully built mains power supply provides two stabilised 1solated outputs of 9V
providing current levels ot up to 250mA each. The unit is ideally suited for power-
ing the DVM and the Temperature Measurement module

@ Post and packing charge 50p per order. @ S.A.E. with all enquiries please. Tel: Princes Risborough (084 44) 6326
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KITS, COMPONE

DISCO LIGHTING KITS

DL1000K

This value-for-money kit

features a Dbi-directiomai

saquence, speed of sequence

and frequency of direction

change, being variable by

means of porentiometers and

incorporates &  master

dimming control. Only £14.60

D1.21000K

A lower cost version of the above, teaturing

with speed

variable by means of a pu-sol pot. Outputs

switched Only at mains zero crossing poinis

to reduce radio interference to a minimum.
Only £8.00

Optional opto input DLAt . ...
Allowing audio ("beat”} —light rosponso

DVM/ULTRA SENSITIV
THERMOMETER KIT

This new design is based on
the ICL7126 (a lower power
version of the ICL7108 chip)
and a 3% digit hiquid crystal
display. This kit will form the
basis of a digital mulimeter
only a l‘& -ddnlonal resistors and swilches
are ] d), of &

d:glul thermometer (—50° C 1o +150° C)
reading to 0.t°C. The basic kit has a
sensitivity of 200mV tor a full scale reading.
automatic polarity indication and an uitra
jow power requirement—giving a 2 year
typical battery lite trom a standard 9V PP3
when used 8 hours a day, 7 days a week

Price £15.50

XK102 3-NOTE
DOOR CHIME

Based on a singie inte-
%:a!ad circuit {SAB0600), )

is kit comes complela ELECTRONIC DOOR 7
with loudspesker and
drilled box (size: 95 x
71 x 35mm} and roquires
only s PP3 battery and
pushbutton to complate

The unit produces a 3-note*
harmonically related 1one
sequence when the push-
button is operated and may
be used to replace any
doorbell or switched by
logic in such applications
as slarms, PA systems and toys. The unit
draws less than fuA from the battery in
the standby mode and produces 150mW
output which may be readily amplified if
a louder sound is required. The small
number of components make this an
ideal project for beginners.

£5.00

FOR FREE SHORT
FORM CATALOGUE
SEND SAE TODAY

We also stock:
Vero products
Antex Soldering Irons
Babani Books

ITHE KEY TO YOUR SECURITY IS IN OUR LOCK '

If the thought of car thieves, house braakers ol psople tampering with your electrical and

electronic eQquipment upsets you,

have just the kit tor you.

Our ELECTRONIC LOCK KIT includes a t0-way keyboard and a special IC which provides a
750mA output 10 drive a solenoid oOr relay {not supplied) when four keys are depressed in the
correct saquence. This gives over 5,000 possible combinations! The sequence is prewired and
msy be essily changed by means of a small plug and socket. A "SAVE" tunction s aiso availably

ensbling the open code to ba stored {especially useful in a car when 1t is left in a garage for
srvicing a3 the open code nnd not be disctosed). Size: 7x6x3 cms Power Consumption 1s

40uA 2t 5V to 15V d.c.

At only £10.50 + VAT, it wil make a smatler hole in your pocket than a bunch of keys!

klsctric Lock Mechanism

£12.50

Suitable for use with exusting door locks and above electronic fock kit.

THE MULTI-PURPOSE TIMER HAS ARRIVED

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

more with just one programmable timer.

At your selection it s

dasigned to control four mains outputs independently, switching on
and of! at pre-set times over a 7 day cycle, e.g. to control your central
heating (including different switching times tor weekends}, just
connect it to your system programme and set it and forget it— the

clock wiil do the rest.

FEATURES INCLUDE—
#0.5” LED 12 hour dispiay

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

+ 4 z0r0 voltage sSwitched mains outputs
« 50/80M2 mains operstion,

« Battery backup saves stored programmes and conlinues time keeping during power failures.
Ll

ry not supplied).

« Display blanking during power failure to conserve battery power.

18 programme time sets.

# Powsrful “Evcrydly" function enabling cutput 10 switch every day but use only one time set.
# Uselul "sieep” tunction—turas on output for one hour.
# Direct switch control enabling output to be turned on immediately or after a specified

time interval.
20 function keypad for programme entry.

< CHIH

ALL PRICES
EXCLUDE VAT

MEMORIES AND
MICROS

. .85
. 225

HOME LIGHTING KITS

These hits comtam gt necessary commments g fyli
instructians & are tesgned 1o replace a staniard wall
swileh and eontinl up to 300w af highiing

TORJUOK
MK6 Teansmutter tor above
TD300K
TDE K

£14 30
£ 420
£ 700

Remote Contrut Dimmer

Tuughdimmiers

Extension kit tor 2 way
switching tor TD300K £ 200

Rotary Contralled Bimmes € 350

PR/CES SLASHED

8035L . .
MGBUZP(CPU)
Z80ACPU . .

4026 1.05 4093 45
4021 4501 .24
4028 4511 85
4040 | 4514 180
4049
4050
4060
4069
4070
4071
4077
4081

REMOTE CONTROL
COMPONENTS

i you can design your own systam, we stock
mote control companents
at very competitive prices,

LD271 {R Emnung Diode
SF H205 Photodiode Detector
SL480 IC Pulie Amp.

Encodorl«unun er
szz 10channet recewer + 3 unduwc
.20

ML924 Programmable RC Hecaver | [

ML925 A decoder designad for model/toy
ive motor end

three posiion lstched steering systam or &

vehicle with momentary action s

8 third motor, eg gun turret,

Ouwuts also avmlsble for other 4

such mt harn, turn indicators, hnal»qhu

etc.

ML926 16channsl receiver, 4 momentary
binary outputs. 40
navé ‘compiled 2 booklet on rem

control, contsimng circuits, hints, di
sheets and details of our rEmote cont
kits and components So dom’t control
yoursslf — Send us 30p and s stemped
sddressed envelope for your copy TODAY|

24 HOUR CLOCK/APPLIANCE TIMER KIT

Switches any appliance up 10 1kW
on and off al present times once per
day. Kit contains: AY-5-1230 IC,
0.5" LED display. mains supply,

CT1000K Basic Kit
CT1000K with white box l56/|31 X 71mm)
{Ready Buiit) _

display drivers, switches, LEDs.
triacs, PCBs and full instructions.

Add 50p postage & packing +15% VAT to (o(al.

Overseas Customers:

Add £1.50 (Europe), £4.00 (8!sewhere) for p&p.
Send S.A.E. for turther STOCK DETAILS
Goods by return subject to-availability

OPE 9am to 5pm (Mon to Fri)

10am to 4pm (Sat}

‘# Programme verdication at the touch of a bution
HERE HAS NEVER BEEN A CLOCK CAPABLESOF 50 MUCH AT SUCH A LOW PRICE —
£45.00

{including comp. B and p

nstructions in an attractive case)

ELECTRONICS

11 Boston Road
London W7 3SJ

ACCESS
BAQCLAVCAFD
weicome
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STYLUS TIMER

Diamond is pretty tough stuff but eventually all that
bumping and grinding through the dusty grooves of your
records takes its toll. To prevent damage to your precious
discs the stylus should be changed at the end of its
recommended life but how do you know when that is?
Simple — you build the ETI Stylus Timer which ticks away as
long as your stylus is in use and remembers the accumulated
time period even when the hifi is powered down. At the end
of the recommended lifetime the unit indicates that it's time
for a change. The sensor has been designed so that no
electrical connection whatsoever is required to the hifi, and
the whole thing is neat and compact, For audiophiles
everywhere.

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

ETI MOBILE

With the publication next month of the digital PWM board
(held over for lack of space) and the infra-red proximity
detector, our mobile robot is starting to take shape. Even if
you're not a robot freak, the designs are versatile enough to
be used in a whole range of other applications. Something for
everyone — that's the June ETI.

BREADBOARDING SYSTEMS

As we pointed out last month, there are many new
breadboarding systems being released. Unfortunately most of
them are so new that they didn’t arrive in time for us to write
the feature this month. Never mind, though — it’s all here
now and ready for our in-depth testing and review. If you're
not keen on etching PCBs, wait with bated breath for the
revelations that will unfold before your very eyes in next
month’s issue.

NEGATIVE ION GENERATOR

One or two letters have come flooding in, demanding an ion
generator design. Ever eager to please, we'll be publishing a
simple experimental device next month so that you can see
for yourself whether the claims are justified. Cleaner air,
fewer headaches, allergies alleviated, a happy disposition
even while reading your morning paper; all this can be yours
at no risk of electrocution (we've been quite careful about
that). Delve into bioelectronics with ETl next month.

SERIES 5000 MOSFET AMP

We broke new ground with our System A Class A power
amps and now we've a superb project for people who like
MOSFETs and masses of power. By ‘masses’ we mean 150
good old-fashioned root-mean-square watts per channel, with
extremely low harmonic, transient and intermodulation
distortion. The output stage employs recently released
Hitachi MOSFETs and is a real 'no-compromise’ design (but
then you've come to expect that from ETI, haven't you?).
Naturally something that sounds as good as this should look
good, too, and the project will be built into a very cheap,
standard 19” rack using the somewhat substantial

heatsinks as a design feature. If you like it LOUD,

get the June issue of ETI.
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Qﬂ“ ATARI SRR

THE GAME WITH 50 CARTRIDGES
7 RRP. £129.95 ({inc. VAT)

OUR PRICE

£78.22 .

= £89.95 inc. VAT)
The Alari 1s supplied wilh a tree mains adaptor, 2 pair
of paadles, a parr of joysticks and a combal cartridge
and s the most popular television game on the market
and has a range of over 40 different carinidges. in
addiion 1o the standard Alars range we also now
stock Ihe new Activision cartndges which are
currently an special offer raduced from £18.95 to

£16.95 inc. VAT

ATARI CARTRIDGES
20% OFF R.R.P.
Atari Soccer £29.95
NOW £23.95
Activision Dragster £18 95
pp NOW £14.9
P7 Aclivision Boxing £18 95

Y NOW £14.95

ATARI OWNERS CLUB Why not join our FREE SIlch Atari Owners Club
and receive our bi ter with ial offers and details of the
{atest new cartridge rolenel Telephone us with your name and address and
we will add your name to our computer mailing list.

T.V. GAME CARTRIDGES

We specialise in the whole range of T.V. games and sell cartridges for the following games
ATAR/D* MATTEL * ACETRONIC % PHILIPS % DATABASE * ROW%RUN * INTERTON * TELENG
Let us know if you own any of these games and we will tet you have delails of ‘the range of
cartridges available.
Attention INTERTON & ACETRONIC owners we have over 75 assorted used cartridges in stock alt
with 1 year guarantee — SPEC/AL OFFER £8.95 sach

We aiso have a number of secondhand

ELECTRONIC CHESS

Liquid * erystal battery chess NOW £5 OFF
computer with 100-200 brs RRP £24.95

battery life and two levels of play. SALE PRICE

Comes with separate chess £19 95
L)

board and pieces.

GRADUATE CHESoSv: =

A de luxe version of the N
electronic chess selwnmmlegral£29 95
chess board. The ideal portable -

chess set — see illustration. INC VAT

FIDELITY MINI-SENSORY CHESS COMPUTER

The very firsi chess computer of its price to offer a portable computer with integral sensory board
Battery (6-8 hrs) or mains operated. This i1s a modular game and additional plug-in modules are
planned for 1982 for advanced chess, popular openings, greatest master games, draughts and

reversi
MINI-SENSORY COMPUTER WITH INC
STANDARD CHESS MODULE WAS £54.50 NOW £49 95 VAT

ica Shop v o/u of the country : Indmg

ames and cartridges.

inChess C stock arange of more
7/10/voica. Sensory 8 :nd Sensory Voice, Diplomat,
J Morphy. Graat G:mv Machine. Voice Champion. and the new Scicys Mark V.

CARTRIDGE
T.V. GAME

su
NOW £43, lﬂ OFF
RAP (73

SALE PRICE £29.50 inc var)

BACKGAMMON
COMPUTER

Silica stock 8 wide range of
Backgammon  computers
upwards,

3
Was £99.95

ELECTRONIC
GAMES

INTELLIVISION

THE ULTIMATE T.V. GAME
R.R.P. £229.95 (inc. VAT}

OUR PRICE

£156.48 - v

(£179 95 Inc. VAT)

6 NEW CARTRIDGES JUST RELEASED
ASTROSMASH * SNAFU = BOWLING
SPACE ARMADA » BOXING
TRIPLE ACTION
All 19 current cartridges + the six new
ones above now retail at £19.95 — Silica
special offer price £17.95 inc VAT

The Mattel intellivision 1s the most advanced T.V. game in the world with a range of over 25
different cartridges all at our special offer price of £17 95, This game uses a 16-bit
microprocessor giving 16 colours and three-part harmony sound. The picture qualily is incredible
with 3D effects and realistic animation, An add on keyboard will be available in the Spring 1982 1o
converl the Matlel into a full home computer with 16K RAM which will be fully expandabte and
programmable in Microsoft Basic. Other accessories will be added later in the year. The normal
price of the Intellivision + free soccer cartridge is £229.95 but our special offer price 15 £179 95
inc VAT saving you £50.00.

MATTEL OWNERS CLUB — Why not join our Mattel Owners Club and recive our
regular newsletters containing detaiis of all the latest cartridge releases. Telephone us
with your name and addresses and we will add your name lo cur computer mailing list.

FREE 16 PAGE CARTRIDGE CATALOGUE — If you are interested in owning a
Mattel, we now have available a 16 page catalogue describing the latest six cartridges
to be released, as well as a new Mattel colour leaflet with brief descriptions of all 25
cartridges. Telephone us for further details.

EARTH INVADERS

These invaders are a breed of creature hitherto unknown to man. They
cannot be killed by traditional methods — they must be buried The bartte s
conducted in a maze where squads ol aliens chase home troops. The only
way of eliminating them is by digging holes and burying them

RRP.£26.95 NOW £18.95inc var
PAC MAN 2

Pac Man 215 based on the latest pub game. It 15 & two-colour game
of strategy. tactical pursuit and destruction pitting Pac Man aganst
the large Ghosts. The abject of the game 1s for Pac Man to attain as.
high a scare as possible by capiuring and destroying Ghosts, Bugs
and Energizers without being himsel! destroyed by the Ghosts Pac
Man 2 incorporaies the most modern and complex status displays
ever produced and is now on release for the first in the UK oftering
an deat present

rRRP.£34.95 NOW £24.95 inc var
SPACE INVADERS

Based on one of the most popular arcade games, Space Invader™ packs «n lots of
action wih multi-shaped, brdhiant LED vessels, including artack ships, bombs.
defenders, missile rockets and a beam force cannon, plus exasting electranic sound
effects The attack ships attempt 1o bomb the ground defenders as they are maving
You manoeuvie lhe missile rackets — avoiding ahen hombs — and desttay the
invader force as quickly as you can Progressive degree of difficulty Includes
automatic drgital scoring. For ages 6 to adult

rRrp. 2295 NOW £16.95 inc var

— THE AFFORDABLE ANSWER

The Post Ottice certitied t

L & Plug the adeptor ito the
aerisl socker of your colour
TV and  recewe tne
CEEFAX and ORACLE
talevison  information

“Sorry darling, | will be late home — Love John™
The Call Jotter | brings the atfordable
answer at the amazing price of £69 {or
£99 for the Call Jotter 2 with built-in
remote recall facilites). These amazing
telephone answering machines are Post
Oflice cernfied and guaranteed for one
year. They make a thoughtful gift for
home or business use

services.
THIS NEW MODEL
INCORPORATES
*Double height character
taciHly "True PAL Colour
*Meets lateal BEC & IBA

ADAPTOR broadcast  spacifications
“Push  butlon  channel
WAS £1989 nc. VAT change “Unnacessary 1o

SALE PR|CE £124 remove the ynit to watch

normal TV programmes
*Gold plated circunt board
inc Vv for relability

NQIE The top of Hatheriey Rosd
15 0ne way only Piaase enter from
Sidcup Migh Street

taviews on our ragne of electionic games, plesse telephons
vailable. To order by telephane please quate your name, adoress
ber, and leave the rest 10 us. Fost and packing Free of Charge.

il
© CALLERS WELCOME i oady 8t our Sidcup shan open from Yam-Bpm
Monday-Saturday Esrl Closing Thursday 1om. _Late Gpening Friday Som
© 2 YEAR GUARANTEE Al goods are covered by 8 full year's guarantes snd many are further
ed by our exclusive Sica Shon 2 year Guarantee

o VAONEY BACK UNDERTAKING It you are unsatished with your purchase and return it within
7 days wa will give you a full refund,

® AFTER SALES SERVICE Available on all machines out of guarantse

® COMPETITIVE PRICES We are never knowingly undersald

® HELPFUL ADVICE Available on Ihe suitabiity of asch machine

® CREDIT FACILITIES Fuil credit facilnies available over 12, 24 or 36 moriths at competitive
rates ot interast

® PART EXCHANGE SCHEME Available an second hand machines

® CREDIT CARDS WELCOME Access, Barctaycard, Cinors Club, Ameritan E xpress

SILICA SHOP LIMITED criossz

1-4 The Mews. Hatherley Road, Sidcup. Kent DA14 4DX
Telephone: 01-301 1111 0r 01-309 1111

:-;!EEEE;:iiii" L

|||“
bl wlll ]

'IIIIIIIIl" Rl

l!l bR
110




_FEATURE

COLU |

LOUDSPEAKER

DESIGN

The column loudspeaker is an example of a directional sound source
which is of special use if acoustic feedback is a problem; it is most
commonly found in sound reinforcement or public address
applications. David Homsby describes a novel design that can be made
at a fraction of the cost of its commercial equivalent.

tions, both forwards and backwards. It is helpful to look

at this sort of response on a polar diagram (Fig. 1); the
circle round the sound source shows that the sound loudness is
about the same in all directions. If the loudspeaker is now
placed in an enclosure then sound is allowed to radiate for-
wards only and we have a ‘unidirectional’ source. The polar
diagram for it in Fig. 2 shows a balloon-like shape for the sound
radiation pattern, which now covers an angle of slightly less
than 180°. The dotted line shows the response if the enclosure
lets a little sound out backwards.

If polar diagrams are new to you, these two diagrams will
probably have given you a fairly good feel for what they are all
about. They are similar to the contour lines on a map, but in-
stead of showing height they show the sound intensity or
loudness. The further the line on the polar diagram is from the
sound source at the centre then the louder the sound is in that
direction.

a standard loudspeaker tends to radiate sound in all direc-

One-Way Sound

The unidirectional sound source is the one most of us use in
our homes and cars but it's not very good for live performances
where the microphone(s) is in the same area. Diffraction effects,
echoes and reverberations all help to spread the sound back
from the loudspeaker to the microphone so that as soon as the
sound is turned up, positive feedback makes the system
oscillate and howl.

There are one or two different solutions to this problem but
the most common and probably the best is to use a highly direc-
tional sound source. This tends to concentrate the sound into
the area where it is needed, the audience, but well away from
the microphone.

One type is the horn loudspeaker which has good direc-
tional properties and is also very efficient electrically. Unfor-
tunately it has to be physically large to be effective at low fre-
quencies. The fog horn at your local lighthouse (you do have
one, don’t you) and the PA in a cinema have space for large horn .

RADIATED SOUND
PRESSURE RATIO
{ INdB RELATIVE
TO AXIS), OR
LOUDNESS

Fig. 1 Polar diagram of a sound source which radiates equally
in all directions (approximated by an unmounted
loudspeaker). The sound source is at the centre of the
diagram.
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Fig. 2 Polar diagram of a sound source which radiates mostly
forwards (approximated by a loudspeaker mounted on an
infinite baffle enclosure). If a little sound is allowed out
backwards the dotted line applies. O

17



NARROW MAIN LOBE

BES NOT SHOWN) N ;
(SIDE LOBES \_ M

PLOT OF 20.LOG{Rg/Ro) WHERE
Ro = REFERENCE ON AXIS
Rg = SIN(K.SING)

K.5INg

AND K = 1L
)

L=1m
A=0.33m

/F%x
BROAD MAIN LOBE \

(SIDE LOBES NOT SHOWN) Q——/

90 80

PLOT OF 20.LOG(R4/Re)

Ro = SIN?((K.SING)/2}
(K SINg 212

L3
Fig. 3 Polar diagram of a column loudspeaker at 1 kHz.

Fig. 4 Polar diagram of a column loudspeaker at 1 kHz with
graded aperture.

units, but in the domestic scene we either have to use a folded
horn design or just use tiny horns for high frequency tweeter
applications.

The other directional type of loudspeaker in common use
is the “line source’ or column loudspeaker, and that's the one
we're going for here. The theory tells us that all we need is a
loudspeaker with a cone whichis long and narrow, rather like an
elliptical loudspeaker taken to the extreme. Put that in a simi-
larly long and narrow enclosure and that should be it! We do
still have the problem that unless we allow the length to be at
least a few feet then we will lose the beaming effect on the low
frequencies, but there’s a far worse problem — how do we ac-
tually get hold of our crazilyshaped loudspeaker? Does such a
beast even exist? Actually it probably could be made with an
electrostatic speaker but that's not for us. Instead we can ap-
proximate a line source with several conventional round
speakers stacked in a line. Commercial designs use three or
more, often quite a few more, and this works well. Our design
uses five speakers spaced evenly along an enclosure of one
metre length.

Directional Characteristics

It is at this stage that we must look again at a polar diagram
for our design, Fig. 3, and this is where this diagram begins to
give us some useful information. The first thing to note is how
the shape is drastically changed from a balloon to a series of
fingers of various sizes. The largest finger is the main beam or
lobe of our column loudspeaker while the smaller fingers are
unwanted side lobes. If you have seen interference patterns on
a ripple tank then you will probably understand the reason for
this sort of pattern. To improve the directional properties of the
speaker system still further, we want to reduce the side lobes
and enlarge the main lobe. It would probably also be useful to
have a slightly broader main lobe, since itis unlikely thatwe can
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arrange for the audience to be confined into too narrow a
region.

Without going into all the maths of the solution, both these
aims may be reached by a process known as ‘grading’ or ‘taper-
ing’ the aperture. This is a little trick that is used in all sorts of
situations, not just column loudspeakers. Microwave dish aerial
systems often do just the same, for example. In our case, taper-
ing the aperture simply means that we must arrange to evenly
decrease the power fed to each of the individual loudspeakers
as we move away from the central one on the column. The
effect of this is shown in Fig. 4. Note that these diagrams both
apply only at one frequency, 1000 Hz. At higher frequencies the
lobes are narrower and more numerous, but they become wider
and less numerous at lower frequencies until below about
500 Hz, the wavelength of sound is comparable with the length
of the column and the beaming effect begins to fail. Fortunately
acoustic feedback is likely to be worst at frequencies well
above 500 Hz so one metre is as long as we need to make the
column.

You may occasionally come across giant column
loudspeakers which are also curved so that they look concave
from the listener’s vantage point. This produces the same effect
as tapering but is not necessary except for systems much longer
than one metre.

Electrical Design

So now a way of arranging the power feed to each speaker
has to be devised. If series resistors of appropriate values are
wired in with the speakers, then, although things work well
enough acoustically and electrically, we will have an inefficient
design which wastes much of the power of the amplifier as heat
in these resistors. The common commercial solution is to forget
about tapering altogether, or for expensive units to use a special
matching transformer with tappings for each individual
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_FEATURE : Column Loudspeakers

speaker. This not only adds to the cost but also to the weight of
the final product. Don't forget that no transformer has yet been
designed which gives zero distortion, so that’s yet another pro-
blem. While pondering this (in the bath — where else!) the
author devised what seems to be a splendid engineering solu-
tion; that is, one that cheats the situation by winning several
points at one go but without making any serious concessions.
The key is to use identical speaker units but with different coil
impedances. After many calculations with a range of different
combinations, one design stood out as being almost ideal. It
produces an effective impedance of 6.15 ohms, gives an even
tapering and uses just 8 ohm and 15 ohm speaker units which
are readily available.

-@—. 25W
=
- aw
o— I — Tow
° aaw b
25W

Fig. 5 The wiring diagram for the 8 and 15 ohm speakers.
Note how each speaker is wired in phase. For 10 W speaker
units the power handling is about 25 W (actually 24.375 W).
At right is shown the profile of the graded aperture.

The electrical set-up.is given in Fig. 5 and for nominal 10 W
units produces a speaker system of 25 W capability. The actual
make of loudspeaker unit doesn’t really matter provided you
can get both 8 and 15 ohm units in the same style. The original
design used R.S. Component's widerange six-and-a-half inch
loudspeakers which have given reliable service for over four
years now. Some may object that five 10 W speakers ought to
give a system capable of more than 25 W. It is, of course, the
tapering of the system which causes this reduced power rating,

\\

10w

47W

4.7W

—— 10W

.
éeeo@

Fig. 6 An alternative way to wire the speakers. This gives a
power handling of nearly 40 W but is not recommended as
the aperture is not correctly graded. The profile of the
aperture is irregular, as shown.
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but its electrical efficiency is fair and there is no real problem. It
is in fact possible to rewire the individual units so as to increase
the power rating to 40 W, as shown in Fig. 6, but the tapering
goes out of the window with this arrangement and it is not
recommended.

Calculations show that the series/parallel combination of
speaker units in our design gives an effective impedance of 6.15
ohms. This is just about ideal and suits the 4 to 8 ohm range that
most power amplifiers are designed to feed. If you happen to
have one which cannot drive impedances less than 8 ohms then
you will need to add a 2 ohm series resistor to get things right.
However, most column loudspeakers are necessarily mounted
some distance from the amplifiers and the leads’ resistance may
provide some or all of this extra 2 ohms if you are lucky.

A Case In Point

The cabinet for the design may be made from chipboard.
Three-quarter-inch thick is about the right grade for this job. If
you are going to use the R.S. speaker units then, provided your
woodworking skills are fair, it is only necessary to refer to Fig. 7
for all the details. If you have or can gain access to a circular saw
(what about woodwork evening classes?) the task is that much
easier. None of the dimensions are that critical, but the overall
volume has been designed to match the suspension
characteristics of the speakers themselves and should be kept
the same. The unusual cross-sectional shape is not an essential

T : 175

165—»4 P
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36 ALL DIMENSIONS ARE IN mm
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- / \

/ \
/ \
| ] /H%
I AN
}A—~—~—zso

4—1304 —r ——»‘
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Fig. 7 Cabinet details — all dimensions are in millimetres. The
total cabinet volume is 0.324 cubic metres. A suitable
material to use is %” chipboard and this thickness needs to

be added to the dimensions shown where appropriate. ’
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FEATURE : Column Loudspeakers

part of the design either but was chosen so that the column
could be neatly and permanently mounted on a wall and still
point in the right direction. If your intended use is stage work
then a square or rectangular crosssection giving the same
‘volume would be easier to make.

Take care to close all joints with enough glue to make the
unit reasonably airtight since this is a requirement of this type of
speaker unit’s cone suspension. The inside of the cabinet is filled
with acoustic wool or similar sound-absorbing material so as to
reduce internal sound reflections which otherwise give an un-
natural colouration to the performance. | once knew amusician
who insisted that internal lining of an enclosure reduced the
high frequency response, but he had simply come to enjoy a
particular type of distortion — don’t leave it out! The best way
to fix it is to tack it on lightly before the front is put on the
enclosure. If it is not fixed it will soon fall to the bottom and lose
most of its effect; if it is glued it tends to become compressed on
to the glue which again cuts down on its absorption properties.
Similarly, use a proprietary make of grille material for the front
rather than any old material or again you will distort the sound.
Most probably it will be the high frequencies that you lose this
time if you are tempted to use the spare curtains because they
are the right colour!

If the final unit is to be attached to a wall, a small screw
recess can be provided near the top of one side for this. Most
ironmongers stock screw-on brass plates that are ideal as a rein-
forcement for this. Don’t forget to provide electrical connec-
tions on the back before the unit is assembled. Suitable types
are available from the same sources as supply the acoustic
wool and grille material (and the speakers themselves for that
matter). The finish on the outside of the cabinet is obviously a
matter of personal choice. If you wish to make a feature of it
you can use a wood veneer or vinyl covering to achieve a smart
appearance. The original design was made to appear unob-
trusive (if that's not a contradiction in terms) by simply painting
it the same colour as the wall it was to hang on, and this worked
very well. :

Performance

In assessing how well the design works we must first decide
what it is we are looking for. With a speaker system intended for
hifi applications we might look at the frequency response and
phase linearity, for instance, but this design is for sound rein-
forcement purposes. The chief needs are to reduce acoustic
feedback by efficient beaming of the sound and to improve the
audibility of whatever is behind the microphone. The design
was originally made to meet the needs of a church of moderate
size (about 50 by 30 feet) for both music and singing from the
music group at the front, and for speech from the pulpit (but not
both at the same time!).

Judged by these standards the final product is totally effec-
tive; the beaming effect is very noticeable. When it was tested in
the living room at home before installation the sound appeared
to be thrown forwards towards the listener in away that the con-
ventional speaker cannot achieve. With a pair of speakers now
hanging on side walls each side at the front of the church, their
base being six feet from the floor and the axis of each speaker
pointing towards the floor at the mid point of the back wall, the
comparison with the old temporary single speaker units is really
quite spectacular. At the front of the church the sound is
beamed high over people’s heads and so is not deafeningly
loud. At the back, however, the beams reach down to ear level
and the sound seems every bit as loud as at the front even
though you are further from the speakers. What is more, the
sound, particularly speech, is strangely clearer. The effect is
perhaps not unlike that in the Whispering Gallery in St. Paul’s
Cathedral, where you might be surrounded by background
noise yet can hear a whisper with startling clarity from a spot ex-
actly opposite. The speakers do not whisper but the sound
seems to surround you in the same way.
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Fig. 8 The working layout of the speakers in the church.

The power handling of the column loudspeaker, 25 W, is
more than adequate. The two units are driven by mere 15 W
amplifiers but even these are never turned up anywhere near
full volume. Acoustic feedback is no longer a critical problem,
no mean achievement in a stone church building. The improve-
ment is so pronounced that the music group now need to be
provided with extra speakers to provide foldback.

The frequency response of the units is essentially that of
the individual loudspeakers — about 70 to 16 kHz for the R.S.
units in an enclosure of this volume. Purists will notice and
object to the lack of the extreme high frequency element, but
this is unimportant in this application. In fact a design of this
type will have rather better characteristics than the straight
theory predicts since the matching of the system to the airis im-
proved with the larger surface area of many loudspeaker cones.
At low frequencies in particular it appears the response goes
down well below 70 Hz although no measuring equipment was
available to make quantitive measurements. If operation above
16 kHz is important for you don’t despair: add a horn tweeter
and mount it on top of the cabinet.

The overall impression of the speakers is of clean effortless
performance, lacking only in that extreme high frequency con-
tent. They have been used regularly for four years now with
100% reliability. Applications have included not only the live
sound sources mentioned earlier but also the playing of taped
music and use for film shows. Once when playing back a tape-
recorded voluntary from the pipe organ, several members of
the congregation admitted to me afterwards that they had to
look at the organ to check that it was not live playing — quite
remarkable really when you think that the organ is at the back
of the church and the column speakers at the front! This is the
result obtained with directional sound: it seems to come direct-
ly to you. If you want to test for yourself and are in range of
North Buckingham shire, why not pop into Holy Trinity Church,
Deanshanger and make up your own mind?

One last note of caution for you: do position your column
speaker the right way round, that is vertically. You will have
seen from Figs. 3 and 4 how the sound beam spreads out from
the system. Possibly because this spreading is the opposite of
what might at first be expected or perhaps because of plain
ignorance, column loudspeakers are occasionally positioned
the wrong way round! In fact | know of one not many miles
from my home, where, in a specially converted stable, a column
speaker is attached horizontally to an old oak ceiling beam.
Wild horses wouldn’t drag the exact location of the stable from
me (pun intended — groan); | enjoy the little theatre too much
to want to upset them. ETI
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@ Fits all 12v neg. earth vehicles

Electronic Ignition

® inductive Discharge
©® Extended coil energy

storage circuit

® Contact breaker driven
@ Three position changeover switch
@ Over 65 components to assemble

@ Patented clip-to-coil fitting

$X2000

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

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

BRAN
NOW AVAILABLE IN KIT FORM

All EDA-SPARKRITE products and designs are fully covered by one or more World Patents g

MAGIDICE

Electronic Dice
® Not an auto item but great fun
for the family
@ Total random selection
@ Triggered by waving of hand
over dice
® Bleeps and flashes during a 4 second
tumble sequence
® Throw displayed for 10 seconds
® Auto display of last throw 1 second in $
® Muting and Off switch on base
® Hours of continuous use from PP7 battery
® Over 100 components to assemble
@ Supplied in superb presentation gift box

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. ® Distributor triggerhead adaptors included
® Can also be triggered by existing contact breakers.
® Die cast waterproof case with clip-to-coil fitting ® Fits
majority of 4 and 6 cylinder 12v neg. earth vehicles.

@ Over 150 components to assemble

VOYAGER cCar Drive Computer

® A most sophisticated accessory. ® Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd. ® Affords 12 functions centred
on Fuel, Speed, Distance and Time. ® Visual and Audible alarms
warning of Excess Speed, Frost/Ice, Lights-left-on. ® Facility to
operate LOG and TRIP functions independently or synchronously.
@ Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers giving a
programmed accuracy of + or —1%. @ Large LOG g 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!

I EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS 1 3DE England. Te!: (0922) 614791
SELF READY
| ASSEYEY | ONIRS NAME o o
[sx1000 | £12.95 | f2590| ADDRESS
. $X 2000 £19.95 £39.90
, TX 2002 £29.95 £659.90 | ENCLOSE CHEQUE(S}/POSTAL ORDERS FOR
l AT. 80 £29.95 £59.90 c KIT REF
I VOYAGER £59.95 £119.90 CHEQUE NO.
MAGIDICE £9.95 £19.90 F%:g&écggggggéeﬂWITHACCESS/BARCLAYCARD

PRICES INC. VAT.POSTAGE & PACKING SEND ONLY SAE
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Allow 28 days for delivery
|

IF BROCHURE 1S REQUIRED
- . CUT OUT THE COUPON NOW!

21



ECONOMICAL

ONTROLLER

Save energy and master the meter; control your power consumption

with the ETI Wattmiser. Design and development by Phil Walker.

fter this winter’s snow, frost and
A electricity bills we are probably

looking for ways to save a little
money without losing comfort or
convenience. This project is designed
so that appliances such as electric fires
or water heaters can be set to turn on a
little before they are needed. This will
ensure that the room or tank of water,
etc is comfortable or ready for
immediate use when required, but has
not been consuming those precious
units all the time.

The device could also be used to
control other things such as tape
recorders, radios and so on where the
precise timing is not too critical.

Operation

~ The device operates by dividing
the mains frequency (50 Hz) by
180, 224 to get a signal with a period of

22

about 1 hour. The actual division
required was 180,000 but the 180,224

was more easily achieved and the error

involved was less than 1 part in 500, or
about 40 seconds in the maximum
period of 9 hours delay.

This 1 cycle per hour signal
advances a divide-by-10 counter which
has 10 separate outputs. Each output is
active for 1 hour and only one is active
at a time. One of the outputs is
selected to drive the mains power
switching triac — thus giving an ‘on’
period of 1 hour after a selectable off
period. Also it is possible (if SW4 is on)
to have the output come on
permanently after its set delay (this is
always the case on the 9 hour delay
setting).

To use the device, set the number
of hours delay with SW3, select

“whether ‘1 hour only’ or ‘permanently

on’ operation is required with SW4 and

press SW2 to start the device working.

Installation -

When using the device, the mains
supply must be fed from a plug or
switched fuse outlet containing a fuse
rated for the appliance used. Also the
wire used should be suitably rated —
round flex rated at about 15 A usually
sold for electric fires or similar
applications could be used in most
cases.

Construction

The construction of the PCB
should present no great difficulties. The
first thing to do is to ensure that the
mounting holes are of a suitable size
and that the correct ones are being
used if the specified box is utilised.
Next put some M3 x 12 mm bolts
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___PROJECT

through the mains power connection
pads, heads on the copper side. Run
some solder around these heads to
secure them and improve the contact.
Now fit the wire links and the
other components with the exception
of the switches, LED1 and SCR1. Make
sure that D1 and D2 are the right way
round. Also note that IC1 is the
opposite way round to 1C2, 3 and 4.
Next fit SCR1 and its heatsink to
the board, using an M3 x 6 mm bolt.

Use heatsink compound under SCR1 to
improve thermal conductivity. Bend
the leads out from SCR1 to go through
the proper holes. Note that if the lower
rating triac is used, the fixing hole
nearer the contact pads should be used
and vice versa. SW3 should now be
fitted. If the contacts are on a 22 mm
diameter circle they may be connected
straight to the board, otherwise short
lengths of stiff wire should be used. (If
all else fails you could fix the switch to

+

the cover of the box and connect to
the board using thin flexible wire —
leave enough to remove the lid when
fitted).

Attach some lengths of flex (6”) to
the PCB at the remaining switch
positions (SW2 and SW4), LED1
position and transformer connections.
Fit the transformer diagonally into the
corner of the box (the end with the
wider spaced fixing bosses) and then
the cable glands, neon, mains switch

_ 20msec )
| AR O Y W O
214 -4 10 ISOLATOR A { ! . [ } '
-* J~ =9 ROTARY r—— swiTen |l [ | :
L0 SWITCH ATE l I l I | I
6 o "’ﬁ;ﬂmsec o
Fig. 1 Block diagram of the unit. Fig. 2 Pulse shaper action.
______PARTS LIST____
Fig. 3 Component overlay. PN S
Resistors (all 4 W, 5%) f
R1 15k
R2 220k
R34 100k
R5 27k
R6 1k2
R7 820R
R8 56R
R9 100R

Capacitors
c1 1000u 40 V axial electrolytic

C2 1n0 ceramic

C3 1u0 63 V axial electrolytic

Semiconductors

IC1 4093

1C2 4060

1C3 4516

1C4 4017

IC5 MOC3020

Q BC477

D1,2 TN4148

BR1 WO1 bridge rectifier (100 V,
1A)

SCR1 TIC263D (400 V, 25 A) or
TIC246D (400 V, 16 A)

LED1 3 mm red LED

Miscellaneous

SW1 DPDT mains on/off rocker
switch (miniature)

SW2 1 pole push-to-make switch,
momentary action

SW3 1 pole 12 way rotary wafer
switch, contacts on 22 mm
diameter circle

sSw4 SPST toggle switch

FS1 1A anti-surge fuse and panel
fuse holder (20 mm)

LP1 Mains neon indicator with
integral resistor (panel
mounting)

T 6 VA mains transformer (9 V

secondary, 240 V primary)
PCB (see Buylines); case (see Buylines); 2
off cable glands (8-10 mm — see
Buylines); 3 off 16 pin and one off 14 pin
IC sockets (if used); heatsink (TO-220 style)
knob; M3 nuts and bolts, spacers, etc.

BUYLINES

TO LOAD

MAINS INPUT

~o ~ E
x._._.gv___._ S —
TO TRANSFORMER

Most of the components used in this project
are standard off-the-shelf items. The
M0C3020, TIC263D and TIC246D may be a
little harder to track down and can be
obtained from TK Electronics. The case we

used was a BOC 450 from West Hyde
Developments; the same company can
provide the cable glands we specify. The
PCB can be obtained from our PCB Service
using the advert/order form on page 45.
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PROJECT : Heater Control

and fuseholder into the endplate. Wire
up as shown on the circuit diagram.

Finally fit SW2, SW4 and LED1 to
the lid of the box and cut a hole
through to take SW3 spindle. Wire up
as per the circuit diagram. Mount the
PCB on pillars using M3 bolts at such a
height that the SW3 spindle protrudes
far enough to take the knob when the
case top is in place.

In use it is advisable to solder
eyelets to the mains wires to fit on to
the PCB bolts; alternatively the ends of
the wires should be soldered to stiffen
them.

NOTE: As mains voltages are present,

eare must be taken that no unearthed

meta s are accessible from the
outside and that clearances between
live and earthed parts are maintained
under all circumstances.

- ; HOW IT WORKS

1C1a takes the raw AC 50 Hz signal applied
to the bridge rectifer and converts it to a
train of pulses at the same frequency. Thisis
divided by 2% (16,384) by IC2. Further divi-
sion is done by 1C3 which is connected with
IC1ctodivideby 11 .

This is accomplls‘i\ed by loading 1011,
into 1C3 each time it counts down to
0000 . At the Q, output of I1C3 there is a
signal which has a period of 20mS x 16,384 x
11 = 3,604,480 mS = 3,604.48 seconds.
This signal is applied to the clock input of
1C4, a divide-by-10 device with 10 decoded
outputs. The output of IC4 selected will
change every 3,604.48 seconds (about 1
hour) until the ‘9’ output (pin 11) is high. At
this time further clocking of 1C4 is
prevented by asignal at pin13viaD1.

SW3 selects which output of 1C4 drives
the output power switch. This varies from
permanently on (position 1), through zero

delay (position 2), up to 9 hours delay (posi-
tion 11), to permanently off (position 12).

if SW4 is open then in the 0 to 8 hour
delay positions the output will be on for 1
hour after the set delay only, whereas if
SW4 is closed or a 9 hour delay is selected
the output will stay permanently on after
the delay period.

1C1c takes the output signal from SW3
and drives Q1 and thus IC5. 1C5 is an op-
tically isolated triac which enables us to
have the logic circuitry safely at earth
potential while switching the mains power
withSCR1.

The last part of the circuit is that
around 1C1a and IC1d. This is the reset cir-
cuitry which ensures that the time period
will be consistent and start when SW2 is
released. IC2 and IC4 arereset to O by IC1a,
while 1C3is set to 1011 (decimal 11) by IC1d.

be clear. With the large

with nuts and bolts.

iC1b

<, R3
100k

ICla

i

5 a —
L [T 5

11

3 12|
3

NOTE:

1C1 1§ 40938

1C2 1S 40608

1C3 IS 45168

IC4 1S 40178

1CS IS MOC3020
Q118 BC477

D1,2 ARE 1N4148
BR1 IS WO1

T
LED1 ISRED LED

1
2
R2 I
c2 [ 220k |,
100 % e swz

, I

~— <

-7

—O

With the lid off, the general
layout of the project should

currents involved, the mains
wiring is secured to the PCB

SCR1 1S TIC263D OR
C246D

L

Fig. 4 Circuit diagram of the Wattmiser.
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Lack of ZX8. memory
iving you ~  aches 2

The Memotech 64K Memopak

The growth of interest in computer use caused by the introduction ot the Sinclair ZX81 has made new and
exciting demands on the ingenuity of electronic engineers. At Memotech we have focused our attention
on the design of an inexpensive, reliable memory extension.

The Memopak is a 64K RAM pack which extends the memory of the ZX81 by a further 56K. Following
the success of our 48K memory board the new memory extension is designed to be within the price range
expected by Sinclair users. It plugs directly into the back of the ZX81 and does not inhibit the use of the
printer or other add-on boards. There is no need for an additional power supply or for leads.

The Memopak together with the ZX81 gives a full 64K, which is neither switched nor paged, andis
directly addressable. The unit is user transparent and accepts such basic commands as 10 DIM A(9000)
0-8K ...Sinclair ROM
8-16K...This section of memory switches in or out in 4K blocks to leave space for memory mapping, holds
its contents during cassette loads, allows communication between programmes, and can be used to run
assembly language routines.
16-32K...This area can be used for basic programmes -
and assembly language routines. ‘} 1“ ‘5“ e
32-64K...32K of RAM memory for basic variables and large arrays. ‘) 4 4 “ 4

With the Memopak extension the ZX81 is transformed into ?\T‘l‘}“ ax
a powerful computer, suitable for business, leisure and educational ‘A

& ‘ ¢
use, at a fraction of the cost of comparable systems. ‘\T‘?“,““ A

A h
SURESRN Please debit my Please rush me:
1 - | BARCLAYCARD/ACCESS® Quantity Price Total ||
’ account number: 64K RAM, Assembled | 1£68.69"

5' l

HINTS & TIPS FOR ZX81

. l r ] (BOOK BY ANDREW HEWSON) £4'25
‘Please delete E—

whichever does not apply .

Signature

Stock Control P-r-ogramme

|

i

: i

'Date Payroll Programme 1 D
i

i

Memotech Ltd J NAME | ]
3 Collins Street J ADDRESS , ~ vmp?s::;: £2.00
Oxford-OX4 1XL | 2 TOTAL__

Tel - 722102/3/4/5 (1: Memotech Lid. 3 Collins Street, Oxtord, OX4 1XL Telephons (0865)722102
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AND 4-COLOUR PRINTER

pproach
pattery

PUTER
COM new PC-1 500 Pocket Computer 8

The ﬁensationalecovder nd you have a complete,

and a cassette T

SHARP CE-150
4-colour Graphic
Printer

£130.39 + VAT;
Total £149.95

as the Persond
powered, Business

Price includes SECURICOR 24 HOUR DELIVERY™*,

Same day despatch, subject to availability.

BUSINESS APPLICATIONS

Quick and accurate data processing in daily business. Estimates,
records and charts of sales, salaries, invoicing and all other data

crucial to efficient business operations can be easily programmed,

calculated and summoned.

ENGINEERING APPLICATIONS

Technical calcutations in fields such

as mathematics, statistics, measurements

and mechanics are done superbly and

easily. The calculator more than meets

the requirements of engineers and

scientists. |

0 41-58  ....12%

Sales Chart (prntout)

MANAGEMENT APPLICATIONS

Balance sheets, so crucial to management analysis, and profit

‘Equationat Graph (printout)

calculations by break-even point analysis are instantly yours with

the PC-1500. By using the integral clock, calendar and alarm

functions, this computer can also be used as a schedule reminder,

—] HOBBY APPLICATIONS

| . Many popular computer games can

be played, including Blackjack,

/ utilising the random number

i function. Use the clock and alarm

for speed games. The Computer

ij Graphics will draw virtualty any

SR pattern.

Computer Graphic {printout}

Tram (dsplgy)

TEMPUS

38 Burleigh Street, Cambridge CB1 1DG.
Tel: 0223 312866

uter in ability.
o Conézmputer System that r

volutionary C
Add thea:',zls in your priefcase!

. SHARP PC-1500
www = ‘Basic’ Pocket

- A Computer
" s | £147.78+ VAT;
-:"" - Total £169.95

BASIC LANGUAGE

The most simple computer language is used for programming ease.
Additional BASIC terms provide variables including two-dimensional
arrays, variable strings and many other advanced features.

LARGE MEMORY

16K bytes of ROM and 3.5K bytes of RAM, with 2.6K bytes in the
user area. Adding the optional CE-151, 4K byte memory module,
expands the RAM to 7.5K bytes. An 8K byte memory module will
be available soon. The PC-1500 is battery powered and program and
data memories are fully protected, even when switched off.
MINI-GRAPHIC DISPLAY

The 7 x 156 dot matrix allows almost any display, including game
symbols. Line width is 26 characters and/or numbers.

HIGH SPEED DATA PROCESSING

The C-MOS 8-bit CPU enables swift data processing. Complicated
technical or business calculations require far less time.

QWERTY TYPEWRITER KEYBOARD

The first in a pocket computer. Lower case letters are available. With
the optional CE-150 colour graphic printer, the PC-1500 can serve as
a small personal typewriter. Word Processor software will be available
soon.

SIX SOF@ARE KEYS

These can serve as reservable keys, or as definable keys to define
programs.

CE-150 4-COLOUR GRAPHIC PRINTER/CASSETTE INTERFACE
Automatic program, data and calculation printing. It prints

virtually any drawing in either red, biack, green, or blue. Characters
are printed in nine different sizes and in lines ranging from 4 to 36
digits in length. You can control the printer completely and direct
the printing either up, down, left, or right. As a cassette interface it
will connect up to two cassette recorders, one for data and program
storage, the other for their recall. The CE-150 has a built-in recharge-
able battery and is supplied with a mains adaptor, type EA-150.
AVAILABLE SOON

* RS-232C interface. * Software board to serve as input keys in
graphics, or pictures, previously drawn on a template. * ROM (MASK
ROM} module also applicable. * A wide range of business software.
DIMENSIONS

PC-1500: 195Wx25.5Hx86Dmm (7-11/16x1x3-3/8") Wt 375g (0.83Ib)
CE-150: 330WxB50Hx115Dmm (13x2x4 inches). Wt 900g (1.981bs).
Full 12 MONTHS guarantee, with EQUIPMENT LOAN SERVICE
during downtime.

*SAME DAY DESPATCH of orders — Systems by SECURICOR 24
hour service, {to attended premises only) or by first class registered
post. AT NO EXTRA COST’

SEND FOR FULL DETAILS to TEMPUS, the Hand-Held Computer
Specialists,

To: Tempus, FREEPOST, 38 Burleigh St, Cambridge CB1 1BR.

E-150 Graphic Printer

aTty ITEM INFO PRICE TOTAL
PC-1500Q Pocket Calculator £169.95
CE-150 Four Colour Printer £149.95
CE-151 4K Byte RAM Module £ 49.95
. . . Total ine VAT
For information only tick appropriate box e

I herewith enclose a cheque or Postal Orders value £
or | wish to pay by Access B'card/Visa.

My number is:

Name:
Address:
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U Beginners Guide to Electronics Squires £4.50

] Beginners Guide to Transistors Reddihough £4.50

[0 Beginners Guide to Integrated Circuits Sinclair £4.50
(] Beginners Guide to Radio King £4.50

[ Beginners Guide to Audio Sinclair £4.50

O Introducing Amateur Electronics Sinclair £4.50

0O Introducing Microprocessors £6.20

O Understanding Electronic Circuits Sinclair £5.30

O Understanding Electronic Components Sinclair £5.30

O TV Typewriters Cookbook £9.36

0O CMOS Cookbook £9.85

O Active Filter Cookbook £11.30

1 IC Timer Cookbook £8.65

O 1C Op-Amp Cookbook £12.20

0O ITL Cookbook £9.15

0O MC 6809 Cookbook Carl D. Warren £5.30
O PLL Synthesiser Cookbook Kiniey £5.85
[ 8085A Cookbook Titus £10.76

{0 How To Build Electronic Kits Chapel £3.45

(7 110 Electronic Alarm Projects Marston £6.26

3 110 Semiconductor Projects for the Home Constructor
Marston £6.25

{3 110 integrated Circuit Projects for the Home
Constructor Marston £6.25

0O 110 Thyristor Projectors Using SCRs Marston £5.26

[0 110 Waveform Generator Projects Marston £5.25

[0 99 Practical Electronic Projects Friedman £4.20

APPLICATIONS COOKBOOKS BEGINNERS

O What is a Microprocessor? 2 cassette tapes plus a
72-page book £10.00
O Beginners Guide to Computers and Microprocessors
with projects £6.05
0O Basic Computer Games Ahl £6.05
[] Basic for Home Computers Albrecht £6.60
O Hlustrating Basic Alcock £4.26
O Troubleshooting Microprocessors and Digital Logic
Goodman £6.10
0 2-80 Microcomputer Handbook £9.35
(m} sllisc:r’gprocessors in Instruments and Control Bibbero
15.
[J Basic Basic Coan £9.95
O Advanced Basic Coan £9.95
[ 1001 Things to do with your Personal Computer
Sawusch £6.00
[0 Microcomputers, Microprocessors, Hardware,
Software and Applications Hilburn £17.40
O Microprocessor Systems Design Klingman £21.95
LI introduction to Microprocessors Leventhal £11.26
[T Microprocessor Technology, Architecture and
Applications £11.30
[J Basic with Style Nagin £6.30
Microcomputer Design Ogdin £9.25
Hands on Basic with a PET Peckham £11.95
%Soﬁware Gourmet Guide and Cookbook Scelbi
8080 Software Gourmet Guide and Cookbook £9.30
he 8080A Bugbook Rony £10.05
/8086 Software Design Titus £10.05
How to Design, Build and Program your own Working
Computer System £7.10
"Your Own Computer Waite £2.25 )
Microcomputer Interfacing Handbook A/D & D/A £6.35
Crash Course in Microcomputers Frenzel £14.95
O ggggal Applications of Microprocessors Chamberlain

COMPUTING & MICROPROCESSORS
Q00 oooa oo
-

-

[0 The Pascal Handbook Tiberghien £12.45

(0 60 Basic Exercises Lamoitier £11.10

[0 Learning Basic with the Sinclair ZX80 £4.95

O Microprocessors for Hobbyists Coles £4.25

O Ifgt;gduction to Microcomputer Programming Sanderson
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[0 Microprocessors and Microcomputers for Engineering
. Students and Technicians Woolland £6.96 ;

0O Using CP/M — Self Teaching Guide Ashley Fernandez
£6.95

[0 Digital Counter Handbook Frenze! £8.65 i

0O 33 Challenging Computer Games for TRS80-Apple-Pet
Chance £6.75

[1 How to Build Your Own Working Robot Pet Dalesta \
£5.76

O Micagprocessor and Digital Computer Technology £
£16.

O Guidebook to Small Computers Barden £4.20

[0 How to Debug Your Personal Computer Huffman £6.30

O Elso;v) to Troubleshoot-and Repair Microcomputers Leuk .

0O 6809 Microcomputer Programmes and Interfacing with
Experiments Staugaard £11.45

[0 Wordprocessors Programmad. Training Guide with
Practical Application £

0O Digital Circuits and Microcomputers Johnson £9.75

0O Experiments in Artificial Intelligence for Smal
Computers £7.25

O The Oscilloscope In Use Sinclair NEW EDITION 1982
[0 How to Get More Out of Low-cost Electronic Test
Equipment Tobery £5.50

TEST

[0 Digital Signal Processing. Theory and Applications
Rabiner £26.40

[0 Electronic Communication Systems Kennedy £8.95

O Principles of Communication Systems Taub £8.40

O Introduction to Digital Filtering Bognor £13.30

O Transistor Circuit Design Texas Instruments £10.95

O Electronic Circuit Design Handbook Design of active
filters, with experiments: Berlin £6.80

THEORY

I Electronic Engineers Reference Book Turner £42.00

[J Electronic Components Colwell £4.00

0O Electronic Diagrams Colwell £4.00

{J International Transistor Selector Towers New £10.70

O International FET Selector Towers £4.80

O International Op-Amp Linear IC Selector Towers £8.00

[0 International Microprocessor Selector Towers £16.00

O Dictionary of Audio — Radio and Video Roberts £16.00

O Dictionary of Electronics Amos £16.00 L

{J Dictionary of Electrical Engineering Amos £16.00

0O Dictionary of Telecommunications Amos £16.00

{0 Giant Book of Electronic Circuits Collins £12.75

] World Radio/TV Handbook Vol. 35 1981 £10.50

O How to Build Electronic Projects Malcolm £6.45

[0 Modern Electronic Circuit Reference Manual Marcus
£33.50

Please send me the books indicated. | enclose cheque/postail
order forf........

| wish to pay by Access/Barclaycard. Please debit my ac-
count.

slafa o[ TTTTTTTTTTT]
lelofefs T [ TTTTTTTTT]

Signed ...ciisivi i i aaas ey P

REFERENCE
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It's dents-in-the-desk time, as Ron Harris listens to some hernia-inducing
Hitachi hi-fi. This MOSFET combo is mighty in more ways than one.

sure company of Hitachi — who can be regarded as some-

thing of pioneers in the field. Actually, this review comes
about, inits present form, by the strangest of circumstances. First-
ly, I was assembling a ‘group-test’ of four or five high-quality
amplifier combinations of various technical bents. | know that
sounds like an orgy in an all-male laboratory, but | can assure you
my motives were pure.

As with all things in life, some arrive ahead of others, and the
Hitachi came weeks ahead of the rest. (The Bishop’s actress
would have been proud of them.. . .) In between times, there was
a press launch from a major manufacturer for one of those few
new models which can raise the eyebrows and clean out the ears
in anticipation.

More detail than that | dare not reveal — the BOYS are lean-
ing over my shoulder, hands on violin cases, even as | write this —
death comes but once and that painfully. Embargo dates shait
thou keep, lest thy tender bits be removed and cast upon the
waters. Watch next month’s Audiophile. If I'm still in possession
of my facilities, all questions will be answered. (I'm too young to
gie, | still haven’t had that romantic dinner with Felicity Ken-

al. . ) ‘
Anyway, returning to the track upon which we embarked,
the fact that | had to tie up large chunks of next month, allied to
the somewhat tardy arrival of all the other amplifiers, left Hitachi
home-free this month with their HMA-7500 |l power-amp and
HCA-7500 preamp combination — unusual for its employment
of MOSFETs.

This is a subject upon which we have received much cor-
respondence — mainly requests to produce a project. Well we
did — two years ago. Ahead of our time again, you see. Designs
age, however, and that Ambit unit is somewhat irrelevant by to-
day’s standards of quality. If we were going to retain our reputa-
tion for state-of-the-art electronics, a complete re-design was
called for. Next month you will be presented with the results of our
efforts. A hundred and odd watts of pure magic. MOSFET magic.

T his month an excursion into MOSFET territory, made in the
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Hitachi 7500 lis

The 7500 Ils are actually cheaper than the Mark s, but offer
more facilities for lesser amounts of green stuff. The preamp is
well-decked out with variable turnover tone controls, two tape in-
puts, moving-coil pre-preamp and variable input parameters on
moving magnet. In addition the volume control is bedecked with
little decibel numbers and there is a loudness control, a mute
switch and a subsonic filter.

The power amp is bloody huge. It would be polite to call it
‘large’, but polite here is insufficient. Bloody huge somehow cap-
tures the spirit of the thing in a way that ‘large’ simply fails to do.
The front panel sports huge meters, too — carefully graduated in
watts RMS into four and eight ohms. In addition there is a ‘BTL’
facility which allows the 80 W stereo to be transformed into

- 150 W mono at no sacrifice in quality. Two pairs of speakers are

catered for, although some care in choice is required.

All inputs and outputs on the preamp are phono — the
dreaded DIN is nowhere in sight. Three cheers for Oriental
partisanship. Sometimes anyway.

HCA-7500 Il Preamp

At £139 this design represents a large number of buttons per
pound. There are a restricted number of separate preamps
available on the shop-shelves today and most cost considerably
in excess of £139. Strange as it may seem to those descendents of
Ebenezer Scrooge reading this, the Hitachi can be safely regard-
ed as a BUDGET unit. :

These days | am becoming increasingly suspicious of the
disc-amplifier stages in all designs, especially if they are intended
to cope with the moving-coil variety of groove followers.

Accordingly all preamps get somewhat of a beating about
the equalisation if they pass this way. Well, it makes a starting
point and we all need one of those, do we not? In addition the
continual march of digital and high-quality ‘superdiscs’ places
ever increasing demands upon these stages. They are thus in-
creasingly under the microscope.
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NEWS

Regrettably the 7500 did not pass this particular line un-  Fletcher-Munson curves upon which all such correction is based
scathed. Technically it fared well under test. You can read the and you can see the required top-end lift quite clearly.

results for yourselves. However, in use, the pickup stage sounded Because human hearing is less sensitive to extremes in the
below par — especially when compared to the rest of the 7500  audio range, at low listening levels your perception of bass and
set-up. treble is severely limited. Loudness controls are intended to com-

The moving-magnet amp added a certain warmth to the pensate by shaping the frequency response into an inverse plotof
sound, which spoke of low-frequency colouration and clouded the hearing sensitivity curve you see in the diagram.

detail right up into the midrange. The moving-coil option added At high levels, where frequency has far less effect upon
some noise but did nothing to cleanup the sound. perceived level, they should be inoperative.
These are absolute judgements you realise, relative to a As | said, the Hitachi HCA 7500 Il boasts a somewhat more

reference far more expensive than the 7500. Taking price into  believable compromise than most.
consideration alters the balance to the extent that the Hitachiis a

good value performer for its cost and one which does not seemiill- Powerful Amps
mannered in all but the most exalted company. The HMA-7500 Il is a hefty piece of work, sporting two well-
endowed power supplies and those massive meters. It is possible
Pickup Downs to switch the machine into bridged mode, doubling the power

Apart from this, the HCA is a fine unit indeed. Itis quietand available into eight ohms. Those PSUs boded well for the burst
efficient and does its job with aminimum of fuss. Pulse testingthe  power capability of the amp, an idea which seemed to be borne
unit reveals a good handling of transients, a function of the unit's  out by early listening tests — only to.cause confusion in the lab!
wide bandwidth and fast slewing, and conventional tests point to Therated 75 W was delivered uncomplainingly from 5 Hz to
low-noise and flat frequency response. 70 kHz (RMS) and at 1 kHz 90 W was available. This with less

Mechanically the controls operate smoothly and give the than0.01% total distortions (THD and IM). Burst power delivery
impression of having been well engineered. The volume controlis  proved to be a disappointing 104 W into 8R — | would have ex-
a ‘click-stop’ type of high quality. Somehow, though, | found it pected greater things in view of the sheer size of the power sup-
awkward to use. It seemed to be wired the wrong way around! An  plies. Into 4R, delivery was, as near as dammit, the same —
odd observation | know, but if you tried it | think you would see 100 W. Into 2R strange things began to happen, courtesy of the
what | mean. The dB graduations, which get lower in value asthe  protection, and no readings were feasible.
volume goes up, don’t help either, correct though they may be! Lesson? Be careful with speaker choice if you intend to push

Cartridges tried with the HCA-7500 included the Dynavec- the 7500 Il near its limits.
tor Ruby and the DV20AII, the Goldring G9001GC and the Shure .

MV30H reported upon last month. Tuner source was the trusty Burst Testing
{and unsurpassed?) Pioneer TX9500. I've had some puzzled letters — and one very aggrieved
‘Tape facilities allow for two decks, with monitor on either  epistle for which ‘tirade’ is a good word — enquiring as to how |

and dubbing between the two in either direction. There is an 120 .
unobtrusive little push-button labelled “Source Copy” which
enables the outputs to tape. Forget to push this and you can have Phons X
all sorts of fun trying to find out “where has all the signal 100b -l 100 rd
gone. . .” & \ Pl
Three impedances are available for moving magnets (22k, * N~ L e Nt )/
47k and 100k) and two input levels for moving<oil, (01 mV and & ol 4 i Ll i
2.5 mV)at 100R input impedance. More useful perhaps wouldbe ¢ : N 6o i T
capacitance switching for the MM units, to better control high & N\\ \ — %'
frequency behaviour. g o NN N A
S I 40
Loudness Played Softly o \\\ N B P
I've never understood why a button which corrects forhear- 2 \J 0 <
ing losses at fow levels is called loudness. Still | suppose ‘softness” @ 40 N ™ d
conjures up images of fabric conditioners and woolly sounds. e \ 0 N N Y
If you must have one of these ill-named tone controls, then = N e
this is about the best you'll find! Most tend to wildly overdo £ N N e
things in the bass with an excess of 10 dB boost at 100 Hz and £ N T
below — and no top-end correction at all. Figure 1 shows the =2 \\ W
i, \ /
—20 30 50 70 100 300 500 700 1k 3k 5k Tk 1ok

Frequency (Hz)

Fig. 1 Above: the Fletcher-Munson graphs of equal loudness.
The curves plot the amount of energy required to produce a
sound of equal intensity at the ear, for varying frequencies.

b Left: the inside story on the 7500 preamp. Note the use of
mechanical couplers to the input switching, which is PCB —
mounted near the input sockets. Just about everything that
can be done to reduce noise, has been done. O
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« obtain my oft-quoted burst delivery power measurements.

The basic idea is to better simulate what the amp is capable
of doing with music, as opposed to sine or square waves, thus cor-
relating more closely lab test results with listening tests. As a
music signal is composed of a whole spectrum of short-duration
tone-bursts scattered from 20 Hz-20 kHz fairly randomly (1?), 1
don’t think that a sine wave at1 kHz is a close enough approxima-
tion, even in short pulses.

My own way of obtaining a number is to gate a1 mS10 mS
burst of white noise, modulated by a sine wave, into the unit
under test and read the resulting power delivery into an eight-
ohm load. At present I’'m working on improving the load, so that it
will better approximate a speaker.

The variable length of the input pulse is required to discover
when and where the protection, or limiting, operates in the
amplifier circuitry. A perfect amplifier would delivery X watts in-
to 8R, 2X watts in 4R, 4X watts into 2R and <o watts into a short-
circuit! All without blowing fuses of course.

Allied to the good and true RMS readings, for long term
delivery, | think these burst measurements paint a fairly good pic-
ture of the capabilities of a particular unit with regard to actually
playing records.

| would welcome readers’ comments on the method outlin-
ed so far, or any suggestions as to how it could be improved.
(Physically possible suggestions only please, it's a big test-bench.)

Hitachi Hi-Power

In the bridged mode the 7500 11 delivered 150 W into 8R all
the way from 20 Hz-20 kHz. Burst power was a very healthy
201 W into 8R and 189 W into 4R. it is somewhat more choosy
about impedance in this mode, so | did not attempt a 2R reading.
Test loads are expensive and I’'m running out of fuses.

Signal<to-noise was an impressive 94 dB down, unweighted
and damping factor held above 50 down to 40 Hz. Provided the
speaker doesn’t take a downward leap in impedance, therefore,

good control of the bass could be expected.
= S by

i .
L %’is

™ mm AR
Bridging the 7500 Il means connecting across the ‘lives’ of
the two sets of speaker terminals. This is denoted by the
obscure legend BTL. It actually stands for “Bridge
Transformer Less’! | kid you not.

-3 PP

Testing Conclusions

Overall then, the combination gave a good technical perfor-
mance, with the power amp appearing to be of a higher standard
than the preamp, with only a very few reservations.

In order to test both, the combination was first tried together
and then independent of each other, with known preamp and
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power units standing in for the missing partner where necessary.
In this way a clearer idea of the sound behaviour of each unit
could be obtained.

.TEST RESULTS

HCA - 7500 1l

Signal To Noise Ratios (to output, weighted)
Moving magnet i 85dB

Moving coil 74dB

Tuner/aux 1+ 88dB

Tape 88dB

Frequency Response (to output)
Disc input : 20Hz - 20kHz *1.5dB
Tuner faux DC - 100kHz +1dB

Total Distortions (at output)
Moving magnet

Moving coil »
Tuner/faux i

Less than 0.01% from 20Hz - 20kHz

Overload/Max output
Moving magnet : 300mV (for 0.01% THD)
Moving coil 21mV (for 0.01% THD)

Sensitivity (for 1V output)

Moving magnet : 3mV
Moving coil : 0.1mV
Tuner/faux : 180mVv
Tape : 180mV
HMA - 7500 11

Power Output (into 8R/4R]
RMS (both channels) : 94W (20Hz - 20kHz) 91W (4R)
Burst Power (see text) : 104W (8R) 100W (4R)

Bandwidth : DC-180kHz

Frequency Response : DC - 20kHz +0.5dB
Harmonic Distortion : 0.01%

TIM Distortion 1 zero

IM Distortion 0.01%

Signal - to - Noise (incl. hum, weighted) 120dB
Damping Factor (100Hz) : 60 (110 at TkHz)

Price for pre/fpower : approx. £400

Making MOSFET Music

As a pair the 7500s performed well — with the previously
stated reservation on pickup input — sounding clear and power-
ful. Mid-range rendition was good and bass transients well hand|-
ed. The treble tended to be a little ‘soft’, if the unit is driven hard
— an effect which is infinitely preferable to the biting edge some
designs reveal under these conditions.

The preamp has a good performance for the price, which is
low enough that, should you upgrade your cartridge beyond its
capabilities, you could afford a specialist pickup amplifier to
overcome the differences.

The power amp is very good indeed. It separates out the
components of a complex piece very well, and portrays a convin-
cing stereo image. The wildly dancing meters are impossible to ig-
nore — what that means to you, be it good or bad, is a personal
decision.

In bridged mode — which | have only been able to try in
mono as yet — | felt the amp was even better, more open and
with a more confident bass. | have contacted Hitachiand hope to
be able to include a bridged pair of 7500s in the forthcoming
comparison.

Final Notes

Final comments? Very good power amp by any standards.
The preamp is good value for money, but the pickup input lets it
down slightly. Overall a worthy production and one that cannot
be considered expensive at £400.
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Above: the mighty internals of the 7500 11 power a;np.
Those huge transformers endow the machine with excellent
separation and good power delivery. ETI

The complete PCB productmn system

*INEXPENSIVE MAKES
*EASY TO USE+SAFE af least12

*COMPLETEKIT Eumbfoo?rds

Unique etching system, leakproof storage box,
Neutraliser, ‘dalo’ etch-resist pen, abrasive
cleaning block,two 6" x 4" copper clad boards,
plus FREE pack ofetch-resisttransfer symbols

Qwia35hs Fano yyam Soquifis J3sin
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CRIGKLEWOOD ELECTRONIGS LTD.

40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET. Tel: 01-452 0161
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Many of you have been our customers for many years. Our shop has been in CRICKLEWOOD
for over a decade under a different name, which we will not mention out of respect.
CRICKLEWOOD is the shop with probably the widest range of components, because of our
policy of stocking to the needs of our customers. CRICKLEWOOD'S approach is different
because wae listen & learn from our customers. If you don’t see what you want discuss it with
us — we may be able to help. All in-stock items despatched to you same day. Quantity
discounts given. Govt. Depts., Schools, Exports catered for. Please enquire.

ORDER FROM CRICKLEWOOD (S EAS.YII!

3 PY PHONE (QUICKEST WAY): Quote Barclaycard

for immediate service. (No minimum order}
BY POST: Cheque, PO or send card no. with signature {(No minimum order}

CALL IN & COLLECT: Our expert staff are there to help you. Just 1% miles from Mi on
main A5 (Edgware Rd.). Approx 3% miles from Marble Arch
Please add 15% VAT & 70p p&p to all orders — more for heavier goods.
CRICKLEWOOD ELECTRONICS LTD., 40 BROADWAY, LONDON NW2. TEL: 01-452 0161
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ROBOT MOTOR

This month we describe the construction of the analogue pulse width
modulator and show how to interface it to the dual motor controller.
Design and development by Rory Holmes.

analogue pulse width modulator

described last month is shown in
Fig. 2. Assemble the PCB following the
component orientations indicated and
soldering in sockets for the ICs. If only
one channel is required, the board can
be cut in half along the dividing line,
omitting the two links and assembling
the circuit for channel 1. Overlay
pictures for the transistors are correct
for the specified ‘L’ versions and pin
outs should be identified carefully if
other types are used.

Veropins should be soldered in at
all the points marked for terminations
(18 in all). Spare positive and ground
terminals have been included near the
input and output points for flexibility.
The resistor shown on the circuit
diagram in last month’s issue as the
speed feedback input and marked as
Rx on the overlay, should be included
on the board; a value of 100k is

T he overlay diagram for the

A

bt
L

required. A 1MO shorting resistor
should also be connected between the
terminal pins marked for speed
feedback input (GND and INPUT). This
resistor prevents stray interference in
the basic unit and can be easily
removed for later addition of closed
loop velocity control.

After mounting the two presets
they should be set at about half-travel.
(Ceramic base presets can crack quite
easily, so take care when inserting
these into the PCB.) These presets are
used to apply a DC offset to the
voltage summing amplifier, so shifting
the control voltage range to the
required level.

Installation

Without plugging in the ICs, a 12 V
power source can be connected to the
board as shown. The power rails should
be checked at the relevant pins on the
IC sockets; also check that the 8 V

reference is present at the positive end
of C13 and Cé. If all is well, the power
can be disconnected and the ICs
plugged in. At this stage the board can
now be mounted using brackets or
insulating pillars directly above the
power switching PCB in the diecast
box. The 12 V power source is taken
from the existing bridge-rectifier tags,
and the two output signals, PIWM and
FOR/REV, should be wired to the
corresponding pins on each channel of
the power switching PCB. Have a look
at the internal photographs with the
analogue board.

The two manual control
potentiometers, RV1 and 2 can now be
wired up to the control voltage input.
In the circuit diagram the positive ends
of RV1 and 2 are shown connected to
the + 8 V reference; a four core cable
would thus be needed for the remote
attachment of these potentiometers
with their limiting resistors R8 and R22.
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PROJECT

L1 1 Essentially all that's required is a
voltage variable from 0 to 8 V applied
to the base of Q3, so to allow the use
of cheaper twin core screened cable
we mounted our pots in a small hand-
size box with their own 9 V PP3 battery
power source. A five pin DIN plug and
socket mounted at one end connects
the control voltages from the pot
sliders, via the cable, to the modulator
PCB. The cores are wired to the input
terminals at the bases of Q3 and Q6,
with the screen taken to the adjacent
ground pin. Figure 1 illustrates the
manual control wiring, the
accompanying photo the internal
appearance.

R8 and R22 are shown on the
circuit diagram as 1k0; these may be
altered as required to limit the
maximum reverse speed. RA and RB
however are optional resistors for
limiting the maximum slider voltage to

DIN SOCKET /2

CONTROL VOLTAGES 8 V; we used 1k0 resistors to suit the
DIN PLUG TWIN CORE 9V battery.
SCREENED FLEX If this type of manual forward/
{ = TO MODULATOR PCB reverse control is not required the

‘ associated components can be omitted
e GROUND during assembly (C4, C11, Q3, Q6, IC2,

Fig. 1 Wiring diagram for the manual control unit. IC5, R9, R23, R10, R24). Pin 6 of sockets
; 1C2 and 5 now becomes the FWD/REV

i , . logic control, the unused collector pad

8

of Q3 and 6 becomes the control
voltage input.

The ratio of R15 to R13 determines
the gain of this input, and with the
specified TMO values is set at unity.
Thus an input variation over a3 V
range will provide 0% to100% duty-
cycle control. The input should be
referenced to the 0 V ground, and PR1
and 2 can provide full offset
adjustment of the control ranges. To
increase the gain, the value of R13
should be decreased.

Testing
Once the manual potentiometers
have been wired up in a suitable
fashion the completed controller may
be set up for proper operation.
Temporarily disconnect the PWM
~ signal wires and solder them to the
adjacent ground terminals; this will
prevent the power stages being
damaged if there are any errors.
Connect a 12 V supply to the main
controller; two glowing LEDs are the
first signs of success! A voltmeter or
scope set for 12 V FSD should now be
hooked up to the FWD/REV output;
depending on the pot position a0 V or
12V level will be present, and should
sharply change state as the pot is
turned through its centre travel. A ramp
waveform of 3 V peak should be
observed if a scope is put on pin 6 of
» IC3 or IC6. The PWM output can now
N be measured for each channel with'the
The analogue PWM board installed above the dual motor driver. meter, indicating a voltage ’
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PROIJECT : Robot Motor Control Part 3

The manual control unit.

TO ADJACENT 0V
TERMINAL VIA

MO SHORTING 4. -

RESISTOR (SPEED
FEEDBACK INPUT -- SEE
TEXT)

TO BRIDGE
RECTIFIER TAGS
OF POWER STAGE

-
0V<

12V SUPPLY

CHANNEL 1

3

ST

a= ANODE
k= CATHODE

CHANNEL 2 SPEED
FEEDBACK INPUT
{SAME AS CHANNEL,
1~ SEE TEXT)

.

N
¥

pe—im GND TERMINAL

FWD/REV QUTPUT
SIGNAL 7O
POWER STAGE

pa—meantm: PWM QUTPUT TO
POWER STAGE

TO RV SLIDER VIA
CABLE AND DIN SOCKET
CHANNEL ) CONTROL
VOLTAGE INPUT

+

;

| & SPARE POSITIVE

TERMINALS
PWM OUTPUT +

TO RV2 SLIDER VIA
CABLE AND DIN SOCKET
CHANNEL 2 CONTROL

VOLTAGE INPUT

OV GROUND REFERENCE
{TO JUNCTION OF R8
AND R22 V1A CABLE AND
DIN SOCKET}

FWD/REV
OuUTPUT

Fig. 2 Component overlay for the analogue PWM unit.
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proportional to duty<ycle, or a scope
to show the pulse waveform. For a
given position of the control pot,
clockwise adjustment of the
corresponding preset will increase the
duty cycle. Leaving the preset and now
turning the manual pot towards centre
travel will decrease the duty-cycle
linearly until the pulse width vanishes,
giving a dead band of 0 V. Turning the
presets again, anticlockwise this time,
will increase the deadband. A small
proportion of the pot rotation should
be left as deadband, so enabling the
motor stop position to be easily
located. Adjustment is more difficult
with a meter than a scope, but with
patience the desired setting can soon
be achieved.

The PWM signal wires can now be
reconnected to the outputs and the
chosen motors wired across the power
amplifier load terminals. A 20 A toggle
switch wired in series with the positive
battery supply is strongly
recommended at this stage.
(WARNING: If the motors used are
rated at less than 6 V, the maximum
obtainable duty-cycle should be
limited accordingly by increasing the
deadband; good motors are usually
expensive.) A 12 V bulb will provide a
good motor substitute for the purposes
of testing. Each manual pot will now
independently control the average
power into any load; bidirectionally!

PARTS LIST

MANUAL CONTROL BOX

Resistors RA and RB; 1k0 (4 W, 5%) (see text)
Case (see Buylines)

5 pin DIN plug and socket

PP3 9 V battery

Twin core screened cable (length to suit
remote operation)

Two controt knobs

BUYLINES

You shouldn’t have any supply problems with
the components for this project — everything
is absolutely standard. The case we used is a
Vero type 65-2514F and should be available
from any Vero stockist. We can supply the

PCB — the order form is on page 45.

Coming next month: not only the
digital PWM board for direct com-
puter control of the mators, but an
infra-red proximity detector too. We
also begin to assemble the madules

into a working mobile.
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P.E. STEREO

CASSETTE
RECORDER KIT

® NOISE REDUCTION SYSTEM
® AUTO STOP  @TAPE COUNTER
® SWITCHABLE E.Q.
® INDEPENDENT LEVEL CONTROLS
® TWIN V.U METER
® WOW & FLUTTER 0.1%
® RECGRDPLAYBACK |.C. WITH
ELECTRONIC SWITCHING
® FULLY VARIABLE RECORDING BIAS FOR
ACCURATE MATCHING OF ALL TAPES

Kit includes tape transp mechanism,

ready punched and back printed
quality circuit board and all electron-
Ic parts i.e. semiconductors, resistors,
capacitors, hardware, top cover,

printed scale and mains
transformer. You only
supply solder &
hook-up wire.
Self-assembly
simulated

wood cabinet.

£4.50 + £1.50 p+p.

Featured in Apridassue Pracucal
Electiomics, reprint 50p - Free with Kit.

INTRODUCTORY
OFFER - ONLY

2-95

+ £2.75 p&p.

+ Featuring latest SGS/ATES TDA 2006 10 watt ocutput
IC’s with in-built thermal and short circuit protection.
« Muliard Stereo Preamplifier Module.
+ Attractive black vinyl finish cabinet, 9" x 8% ' x 3%’
{approx}.
+ 10410 Stereo converts to a 20 watt Disco amplifier.
To complete you just supply connecting wire andsolder.
Features include din input sockets for ceramic cartridge,
microphone, tape or tuner. Qutputs - tape, speakers and
headphones. By the press of a button it transtorms into
a 20 watt mono disco amplifier with twin deck mixing.
The kit incorporates a Muifard LP1183 pre-amp module,
plus power amp assembly kit and mains power supply.
Also features 4 slider level controls, rotary bass and
treble controls and 6 push button switches. Silver finish
fascia with matching
knobs and contrasting
cabinet. Instructions L]
available, price 50p.

Supplied FREE with kit. +£2.90 p&p.

SPECIFICATIONS: Suitable for 4 to 8 ohm speakers

Frequency response 40Hz - 20KHz

Input sensitivity P.U. 150mV. Aux, 200mV.
Mic. 1.5mV.

Bass *12db @ 60Hz

Treble ¥12db @ 10K Hz
Distortion 0.1% typically @ 8 watts
Mains supply 220 - 250 volts BOHz.

8" SPEAKER KIT Two 8" twin cone domestic
speakers. £4.75 per stereo pair plus £1.70 p&p. when
purchased with amplifier. Available separately £6.75 &
£1.70 p+p.

Tone controls

el .&”‘L >

2 WAVE BAND, MW — LW
+ Easy to build. » 5 push button tuning. + Modern

design. » 6 watt output. » Ready etched and punched
PCB. » Incorporates suppression circuits.

All the electronic components to build the radio, you
supply only the wire and the solder, featured in Practical
Electronics. Features: pre-set tuning with 5 push

button options, black illuminated tuning scale. The

P.E. Traveller has a 6 watt output neg. ground and in-
carporates an integrated circuit output stage, a Mullard

1F Module LP1181 ceramic filter type pre-aligned and
assembled, and a Bird pre-aligned push button tuning unit.
Suitable stainless steel fully retract-

able aerial (locking) and speaker 1 a 5
{6''x4"app.) available as a com-

lete kit. £2.60/pack + £1.50 p&p. +£2.00 p&p..
BIRLD A IU

EREO CAR
RADIU BUU .

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

£9:95......

KIT:£10'50 BUILT:£14'25

+£1.15 p&p
The power amp kit is a module for high power applicat-
ions — disco units, guitar amplifiers, public address
systems and even high power domestic systems. The unit
is protected against short circuiting of the load and is
safe in an open circuit condition. A large safety margin
exists by use of generously rated components, result, a
high powered rugged unit. The PC board is back printed,
etched and ready to drill for ease of construction and
the aluminium chassis is preformed and ready to use.
Supplied with all parts, circuit diagrams and instructions.
ACCESSORIES: Suitable mains power supply kit with
transformer. £7.50 plus £3.15 p&p.
Suitable LS coupling electrolytic: £1.00 pius 25p p&p.

» N L]
i R X% I i
L]
GOODMANS TWEETERS

8 ohm soft dome radiator tweet-
er [3%''sq.} for use in up to 40W
systems; with 2 element crossover.

£3.50 each (pap £1) or £5.95 pair (pap £2).
» . . .

This easy to build 3 band stereo AM/FM tuner kit is de-
signed in conjunction with Practical Electronics {July 81
issue). For ease of construction and alignment it incorp-
orates three Mullard modules and an 1.C. IF. System.
FEATURES: VHF, MW, LW Bands, interstation muting
and AFC on VHF. Tuning meter. Two back printed
PCB’s. Ready made chassis and scale. Aerial: AM - ferrite
rod, FM - 75 or 300 ohms, Stabalised power supply
with 'C’ care mains transformer. All components supp-
lied are to P.E. strict specification. Front scale size: 10%"
x 2%"” approx. Complete with diagram and instructions.
Self assembly simulated wood
£17.95 cabinet slaeve ta suit tuner only,
Finish size: 11%"x8%"x3%".
Plus £2.50 p&p. £3.50 Pius £1.50 pap.

£11-45 °

+ £1.50 p&p.

As featured in E.T.l. December ‘81 issue. Kit of parts
including PCB, UHF tuner and setector switch with ail
componeants excluding case.

» Transformer £1.50 + £1.50 p&p {(p&p free on trans-
former if ordered with kit). » Ready built LP1183 Mod-
ule for simulated stereo operation. £1.895 + 75p p&p.

@ & "

ALL MAIL TO:

21E HIGH STREET, ACTON, W3 6NG.

Note: Goods despatched to UK postal addresses
only. For further information send for instruct-
ions 20p plus stamped addressed envelope. All
items subject to availablity. Prices correct at
31/1/82 and subject to change without notice.
Please allow 7 working days from receipt of
order for despatch.

ALL PRICES INCLUDE VAT AT 15%.

+£1.15 p&p.

el :
? * gt s
K g

SPECIFICATIONS: ’

Max. output power (RMS): 125W.

Operating voltage (DC): 50 - 80 max.

Loads: 4 - 16 ohms.

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

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

Dimensions: 205 x 90 and 190 x 36 mm.

35 WATT MICRO 2.WAY SPEAKER SYSTEM
Unit comprises one 50w (4 'app.) Audax
soft dome tweeter HD100. And one
5" Audax bass/midrange 35w
driver HIFI1JSM,
Complete with 2
element crossover.
Total impedance
of system 4 ohms.

£7.95
PER SET + £2.70 p&p.

SPECIAL OFFER! TUNER KIT PLUS:

« Matching 1.C. 10 watt per channel Power amp kit. «
MuHard LP1183 built pre-amp, suitable for ceramic pick-
up and aux. inputs . « Matching power supply kit with
transformer, » Matching set of 4 slider  £21 95
controls for bass, treble and volumes.  + £3.80 P&P.

£39-95 *

50 WATT Six individually mixed inputs for two pick ups
{Cer. or mag.}, two moving coil microphones and two
auxiliary for tape, tuner, organs, etc. Eight slider controls
—six for level and two for master bass and treble, four
extra treble controls for mic. and aux inputs. Size: 13%"x
6%"x3%"app. Power output 50 watts R.M.S. {continuous)
for use with 4 to 8 ochm speakers. Attractive black vinyl
case with matching fascia and knobs. Ready to use.

ALL CALLERS TO: 323 Edgware Rd,
London W2, Telephone: 01-723 8432.

Open 9.30 — 5.30pm. Closed all day Thursday.
RTVC Limited reserve the right to update their
products without notice.

R|ThV
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120 16809 SINGLE BOARD }
MICRO TIMES 2114 300ns. wp| BREADBOARD COMPUTER KIT
. . TC5514P 450ns £350 | 360 reliable contacts. Will accomedate any size IC. Can be
19 Mill S(., Bldeford, 4k CMOS RAM {1k x 4} full Interlocked ane with another £3.85 each IEEE S-100 STANDARD
4116 150 £125)| VERO Complete Kit  £175
North Devon EX39 2JR, England 118 200n8. £1.00 || 5700 Prototyping Boards: 15% VAT + £2.00 PEP.
T ME6116-3 £7 95 || Microboard Pattern 06-2175L £17 95 Pieass allow 21 days delivery
Telephone: Bideford (023 72) 79798 e Square Pad. Universal Pattern  £17.95 BARE BOARD £48.00
Prototyping Board for Apple ITT 2020 £9.15 Uses 6809, 6850, 6821
VAT No. 321 1198 01 LINEARIC's EPROMS Other Vero Products avallable on request ADSMON (2716)  £28.00
2555’22 159 2708450 £230 Data available on 6803SBC
4 ns. I .
CMos 74LS .ITL Neaiss 65: %;;g ?50?5. gg‘;’ Stamped addressed envelope please.
741500 14p | tm301aN 25p ntel type
doo1 13p | 740501 14p [ tvarie 60p . SUPER STEREO
e plwse @lues  of lCPU's DRUM KIT * * % # # # # % % W/S.100 KLUGE CARD
4007 16p § 74LS04 14p LM339N 40p gggg gg gg * 6 Rhythms, each with 3 sub-thythm options Simplity your project with a prototype Breadboard
4008 60p f 74LS08 13p | LM348N 64p 6802 £5'70 # 5 nstruments: Snare, Hi-Hat, Tom-Tom, Cymbal, with extras!
4011 14p | 74LS10 13p | LM3s8P 60p g Bass Drum BAREBOARD  £3300
4012 15p 74510 agp | Lm3s0 esp [ ooo8 F15000 % Board 4" ~ 5" Packed with components : with MANUAL
4013 33p I 741520 13p | LM3302 85p N gogsa 550 Il * Kitincludes rhythm selection switch and tempo controt. il Please allow 21 days delivery
4014 60p | 741526 18p | LM3900N 44p #7g) £a.00 ] Price: Kt~ £23.95
4015 60p N 741530 14p § LM3914 £2.00 §750a £4'80 Assembled & Tested lexcl. case) £30.00
4016 28p | 740532 14p | tmagis £2.00 :
an s0p | 740538 14p | tM13600 2 | SUPPORT $-100 PROM BLASTER
58p || 741542 39p | LM1871 £190 PR AMMES MOST FAMILIES OF EPROMS!
019 36p | 74Ls47 a0p | tmis7z 190 | DEVICES \ LOW NOISE EQUALIZER h ?\Sc"‘epls YK I2K /4% or BK Eproms.
4020 60p | 740573 21p [ SN76477N £1.69 KlT # Extended Device Optian.
4023 18p | 741572 18p | ua709 28p J 6520 310l % Phantom Slave Option
4024 38p | 74575 29p | UA733 egp § 5222 500 Boardsize 13" % Al Programming characteristics Software Controlled!
4025 16p | 741586 34p { UATa! 1ap 6532 20} Tredteand Bass. + 50 at 10kHz and 50Hz. % Accepts Single or 3 Supply Parts.,
4026 £1.28 § 7415% 35p f UA747 58p f oot £170 | Price: £4.95 for Kit * Device Address Switch Selectable
4027 32p Y 74LS83 35p | UA748 26p 6845 £10'50 Assembled and Tested £8.00 % On.Board Wait States.
4028 60p § 7405107 40p [§ TLO7ACN £1.00 6850 £170 | Put your frequently used routines into EPROM!
4029 70p § 74LS112 39p [ TLOBICP 38p 682 : BARE BOARD £49.00
4 e | rasizs s0p § TLOBZCP o 2 PROMWRITER £40.00
B 7415125 29 L P KIT £175.00
4040 sép | 7405132 agplf TL4g0 £110 | 8216 £150 | .
p s | s Sof Mo b, |22 m350 | LOW PROFILE | ANTEX SOLDERING e, a0 pae Socies s Comer e
4044 64p § 7415151 40p | MC1489 59p %g%T £360 | DIL SOCKETS IRONS PROMWRITER provides complete software to Program
4046 70p | 74LS155 aop | 8726 £130 c £4.00 B i gap ] Model Cx 17w 480 N nilies of Eprom
4047 75p | 7405157 35p ] 8728 £130 | Z80PI0 £4.00 B 14 pin 10p JJ Kit SK115W £6.50 W5 Versions available
4048 44p | 745161 apll 8105 130 JOROACTC £4.00 1 16pin 11p Jfinc!, Base, stand, solder. Promwaiter 1. in 2716 runs under Adsmon with our
4049 27p § 7415163 2 M ils ZBoar £450 B 18 lin 15p [ Kit SK3 17W £6.50 fEIoNmeLl:
4050 28p § 7415164 48p 0 £1150 B 52 pin 20p [ Kit SKA2EW £6.50 Mo o riter 2. 0 diskette, suitable for 8080/ 280 type systen
4051 s8p § 7405173 p ) T2 agp [ ZB0RDMA o § 2apin 22p § MLX Repal Kt | £9.30 W running CP/m
p § 7405174 67p } TIL208red 10 : 260 [l Spare Bits teac P i e
4056 £1.50 7405175 sop | TIC212 yel 16; Z80AS 10/0 1450 ﬁ g;: -...': Please specity which you require:
4060 86p § 7415221 60p | TIL216 red wp f2305100 £13.50 KITSFOR
4063 £1.08 § 7415244 80p § TIL220red 12p [2500% 02 £1450
precd o} rasaes  pizof Tiaavel s |ZERSC, Flas0 BEGINNERS
p [ 745251 b red 20p :
4068 17 Pt Bel " Electronic Wheel of Fortune£5.00
80 ] R G R LU Y (e G innepaie"“fi% | ORDERING INFORMATION
2071 8p (| 740S366 3sp ] TI(312/3 £1.00 [ Yo'age Co verter 1 VOLTAGE Light Activated Switch £3.75 @ Piease add 50p PEP plus 15% VAT o all orders
4075 20 745373 780 | TIZ21/A f115 [ £225 REGULATORS | X, %2%E5§¥Vf$2337.§anue
prids oy Tasue 2o Rl | AY-38910 £5.95 w05 v e FLOPPY DISC | exceten dellvary service. )
ﬁ; }gp 280 COMBO GI SOUND COMPUTER ;gég 1oy 38 CONTROLLERS
p 5V 55p
4503 60p THYRISTORS CHIP Data £1, , 791212V 55pf§ FD17718-01 £17.95
4510 5o | Ci060 MK3886 2 /2 meg | {Large SAE please 15 %p) 100mA FD1791-2 £32/00
yail 507 o S Y e— 78L05 5V 20p wo1691D £11.70
b SOUND EFFECTS 78112 12V 29p | WD2143.01 £5.00
4520 0p ELEC_T_ROWI ‘"REE Prod GENERATOR 7aM05 5V 60p @ FD1791-2, WD16910, WD2143-01 § ACCESS/BARCLAYCARD orders welcome
4560 £.10 e e et e lectroware Products. § 15,1 available 75p o212y 800 Sold as complete package £4800]  Schools, Univ., O¥ficil orders welcome.
ools, V . i |
s Catalogue available. Please send 30p p&p (Large SAE piease 28 %:p) P Data available £3 00 plus 50p P&P. | Alltems Brand New. Full Spec

METAL CABINETS

intsh.

These sre besutifully manufactured cabinats with an sluminium base
and 18 gauge steet rovers. T 1

the wife'). louvred lor ven
L

d with rubber feet (10 pleass
1whed in sn attracive two lone
15 for powsr supplies. remote

They make excellant ¢

% Top. botiom snd resr cover removaebie (or access  Platas have hesvy duty grey peint finish % Front Lsnel iy
heavy gauge - 3mm sluminium * Strong. sciewed. construction throughout — screws ncluded & Hosvy gauge
chassis mounting plate is pre-driled snd has four mounting pasitions to choase from W Front panel 13 of brushad

€ONtrol units and many more projects.

A £170 M2

sluminium Anish enhenced with heevily chromed handies #

Front Panel 480X150 mm rag
Rear Case
4251 250%x140mm e R

i73a8

TOP }
QUALITY *

Or Free Standing

This s 8 professions! rack mounting cabinet that will alfow you to get your aquipment oft the bench Rack mounting

el

provides security for your aquipmant and easy access for This

the featuras you wouki #xpect from s protessional umt

rack cabinet has ail ot |

B §2-55 £3%20
C £3:04 £330}
D £4-08 £5%QQ -

ae-
b-

€ = 150(d) x 76(h] x 134(wimm

102{df x 58(h} x BI{wimm

150{d} x BH{h} x 103(w)mm

d - 184(d) x 7@”):!00(\');!;11\

RE[AY-A-QU]P

8 = 150(d) x 90{h) x squmm

high impac* styrene

Z-BOX

POWERSINK

| Bridge Rectifier]

1amp S0v
WO.005 — 16-5p

b - n x 'wimm AAMAA N, cmmmm
. 19600 x 1301 = 0 )' natirs ahumiovam g J A s1- SLIDE_SWITCHES
* 130{d} x 88{h x“wmm
oA ) x 41 \ ’/b “¢N\0 |1P2T  S0.10|4paT PcB 045
R CRL UL L S S : 2P2T  0.12] 6P3T auxwos 0.45
2P3T 0.19{ 1P2T Mom 0.20
v/
bﬂ'*'gw cuune |4P27 PCB0.28| ROCKER 6amp
dritted 10 nccept wo power wan- [AP3T = 0.35 __%5'0—\'/AC
T e e ey 10stw s 26 T | 2P2T w1 0.12
romnm‘:a ml):lnlirjﬂ u:‘n-:- m-m:::t“ Crovan 1P4T . 026 ON/OFF 024
e o e w0 & 0w new amvowon | GP3T « 0.42) ON/ON 0.26
— ExgonTs S TRADE 3amp TOGGLE  mini
'ADD VAT at sidrate” % | ENQUIRIES ARE
Order value under £5-00 | WELCOME. 250VAC ON/NONE/ON 0.85
! ] Add 50p. P ond Pkg TELEX = 99580) foTLx-6 |1250VAC ON/OFF/ON 0.88
Relay SPECIAL OFFER DIODES [seiko 3owsSoidering Iron  £2-95
wp21 Relay+Base fa2.95 IN&148 — 2p
- (cai Two for £5-00 1N4001 —3p RELAY=-A-GQUIP PRODUCTS
Contact details: 1N4002 — 3%p Moat Lodge,Stock Chase,
12 Ve : ¥ | IN4OO3— 4%p Maldon,Essex.U.K.CMS 7AA, S
T T 185 OHm Samp at 28VDC/115VAC 1N4004 — 5p Tel 0621- 57242&58686(24hour) i
- L
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Elegant Simplicity

Advances 1n tigh technalogy should make Dife sanpler A
cluttered power amphiu:e budrd may well perlorm superbly
but 11s busy eldburation s A uxdication that iy diwgn
pushing the hma ot its component technology

There are now marey first class hipotar pows 2mps un the
market Al of them are Compliza and t visequently uxpensive
Any addiipnal smproyements in the areas whoeng they g
weak (e g HF distortion) can anly bebtamed withvet tuether
complexity and cos!

PFA 80 e : Only & new techholuyy Lan provide the sart ol quantun:

100W pl R Jump N compunent BerfonmANCE NeECessary L feduce e
.‘ plus clutter on Ihe board. reduce the cost and make the bighest
intg 82) once more affordable
Powerfels

So far 29 semiconductor manutacturers have invested inthis new technology Clearly powerfets
are something special

Thesr enumg\ous power gans elitunate conventional dove Grcuitry 1N powes amps perattng
debghtfully simple designs Therr freedom from secondary breakduwn and thir tendenoy o
shutdown when thermally oversiressed, result ininherently stabie and oestructon proof cutpot

stages, not needing protection tircuitry And perhaps best of all 1leir liugk of chirrye sturage make
them fasi and responswe. producing amphihers of wide bandwidth and 1o SisTOFLON syesnal tigh
frequencies

PFA 120
{150W plus
into 8L
300W INTO 4¢!)

Power Suppl’

Components available

The PFA s perhaps the perfect realisation of the classic powertet amp design The supierhy PCB
allaws the use of ether one or twa pairs of output devices, providing easy expandabiling for those
starting with the sinaller system (The extra cutput par of the PFAT20 resulis in lawaee disiorion
and improved ethoency, particutarly nlo 1ow /mpedance loads)

The compunents used in the PFA have been chosen with extreme Care The flowest nose inpt
devices and lowest disloflion gan s1agk devices were selected tegin dless uf cost 140V puwifels
were chosen against the more usual 120V 16 give improved safety margins

Specification PFABO i PFA120

Bandwith 10hz 1100KHz 1dB

Dutput Powa BOW (Vs = £ 50V) 1120W iVs = # BBVF
RMS 10 85

THD <0008 =0 00h
20H/  20KH)

(KMt cated 0004 . BOGY
cutput)

SNR. 12008

Show Rale: S20V ub

G X22

Rin 30K

Vi imax + 70V

Cost
i £17.45
thirs £14.95 g:;:?. P-&P.750

Power Amp PAN 1397

A tugh quality 20W power amp board based on the HA1397 Easily nrodfied for bridge upred ation
provsding high powers fram low supply voltages
Specificanon

Owput puwer RMS 20W i BSL - 22V PAN
20W inp 482 o 19V 1397

THD Q027 ot TKH2 TW 1o 12W

SNR S8

gt 100V anio 50K

Cost (B wﬁ £5.80 (P. &P. 40p)
:{ﬁ@ﬁ“

PSU 101 Powsr Supply Board for 1 or 2 PAN
1397s. Provides £22V at 3A AND + 27V with
2 second run-up (for anti-thump circuit on
PAN 1397). (Built) £3,95. P/P 75p

PSU
101

Mains ranstirmer fur abuve 17 0 17y 90VA £195 (P.&P.£1)
Pre-amp PAN 20

The design is umique Equalisation is applied sfecification
after @ flst gain stage, resulting in one of the BwW 20Hz-30KH2 * 148
best noise performances available. Superb THOD 0.003% typ.
overload figures are ensured by a fronmt end Al cated o g
incorporating a special gam attenuator con- SNR 85 dB {ref. 5mV RIAA}
trol (volume control to youll The mputs are 105 dB (ref. 100mV fiat)
uncommitted and can be used with any Ve + 20V
combination of signal sources in the 1mV to 1V (cli
10V range. RIAA equalisatlon is provided for 2‘0’;‘,"” 1V (clips at + 20dB)
mag PUs and space on the board is available TNTETYNIN ,£6.75 2needed for stereo

tor different equatisations. less Comteols (p. g P. 40p)

A PRACTICAL DIGITAL
ELECTRONIC KIT FOR

<4< LESS THAN £20 =

SUITABLE FOR
SUPERKIT BEGINNERS ‘

—\

§

I
4
{ ‘
; NO SOLDERING!
|
|

Learn the wonders of digital
- electronics and see how quickly
= Digital Electronic Kit you are designing your own

:. suitable for beginners circuits. The kit contains:

seven LS TTL integrated circuits,
breadboard, LEDs, and all the
DIL switches, resistors, capacitors, and other components lo
v build interesting digital circuits; plus a very clear and
thoroughly tested instruction manual (also available sepa-
rately). All this comes in a pocket size plastic wallet for
only £19-90p inc VAT and p&p. This course is for true
beginners:
- needs no soldering iron.
~ asks plenty of questions, but never leaves you stuck amnd
helpless.
- teaches you about fault-finding, improvisation, and
subsystem checking.
- the only extra you need is a 43V battery (Ever Ready
1289, or similar), or a stabilised 5V power supply.
Using the same breadboard you may construct literally
millions of different circuits.
This course teaches boolean logic, gating, R-S and ]-K
flipflops, shift registers, ripple counters, and half-adders.
Look out for our supplementary kits which will demonstrate
advanced arithmetic circuits, opto-electronics, 7-segment
displays etc.
It is supported by our theory course

* DIGITAL COMPUTER LOGIC AND ELECTRONICS £850 £6.00
for beginners, and our latest, more advanced text,

DIGITAL DESIGN £7.00

Please send for full details (see coupon below}.

GUARANTEE Ne risk te vou. If you are not completely
satisfied, vour money will be refunded upon return of the
item in good condilion within 28 days of receipt.

CAMBRIDGE LEARNING LIMITED, UNITI5 RIVERMILL SITE,
FREEPOST. ST IVES. CAMBS, PEI7 4BR. ENGLAND.
TELEPHONE: ST IVES (0480) 67446. VAT No 313026022

All prices nclude worldwide postage (airmail is extra -
please ask for prepayment invoice). Giro A/c No 2789159.

Please allow 28 days for delivery in UK

- - D S S S D D I S D BN D . -
Please send me:

..SUPERKIT(S) @ £19.90
.Free details of your other self-instruction courses.

I enclose a *cheque/PO payable to Cambridge Learning Ltd
for £......... (*delete where applicable)

Please charge my:

*Access / American Express / Barclaycard / Diners Club
Eurocard / Visa / Mastercharge / Trustcard

Expiry Date............ Credit Card No ......coiiieinenunns

Signature....... et Ty,

Telephone orders from card holders accepted on 0480 67446
Overseas customers {including Eire) should send a bank draft
in sterling drawn on a London bank, or quote credit card
number,

Cambridge Learmng Limited, Unit 15 Rlverm|ll Site, FREEPOST,
St lves, Huntingdon, Cambs, PE17 4BR, England. (Registered
in England No 1328762).

N G IR SR CO R SR IR AEE GW R IR N MR s



Whether you type LPRINT or OPEN 1, 4, not much is going to happen
unless you've got a printer hanging off the back of the computer.

PR T s

rinters vary greatly in their functions and features. There

P are a great number of types to choose from and the choice ,

. can be almost impossible. Some very basic points about
printers may assist in the selection of a printer for personal use.
The first point to cover is columns. What is a column? Some
rinters will print 132 columns, some only 40 columns andsome
just about everything in between and more. A column is the
space occupied by a single character. Consider first printers
with fixed pitch. Fixed pitch means that each character oc-
cupies the same amount of space on the page. The common.
fixed pitch is 10 characters per inch; this standard pitch would
allow 85 columns across an 82 inch wide paper if no room is
allowed for margins.
If the page were allowed to have margins of approximately
% inch on each side, that would leave 7.2 inches. At 10
characters per inch, that would give us 72 columns, and this is
the standard print page for TTY type printers (and others). If the
printer were to offer 132 columns, then the paper would have to
be at least 10 characters per inch divided into 132 columns
equals 13.2 inches wide. If margins were to be included it would
bring the width of the paper to 157 inch. Therefore acommon
132 column page would be 157 inches wide by 11 inches deep.
Some fixed pitch printers offer the ability to select the pitch
at which the characters will be fixed. Some common values are
12 characters per inch and 13.5 characters per inch. A bit of
math would soon tell us that a printer with a fixed pitch of 13.5
characters per inch could print up to 96 characters or columns
on a standard page with margins, while a printer with a fixed
pitch of 12 characters per inch could print 87 columns in the
same space. The 13.5 character per inch printers compress the
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Robert Traub helps you decide which one is right for you.

characters much closer together and may be a bit harder to read
if they don’t use a good quality print head. Some dot matrix
printers offer a very compressed print of 132 columns in eight in-
ches or 16.5 characters to the inch.

Next we will look at printers that are not fixed pitch. A few
printers offer the ability to allow a given amount of space on the
line to each character. With this type of printer, less space
would be allowed for the letter “i’ than would be allowed for
letters such as “m” or “w”. Each letter is assigned a given
amount of space on the line, as well as the distance between
each letter. (With fixed pitch printers the amount of space allot-
ted is the same for all characters.) This type of print is referred to
as proportional spaced print.

With this type of print you can develop excellent quality
documents and avoid the common “river of white” that is found
running through the body of text done with fixed pitch printers.
Proportional spaced printers are the type required for profes-
sional word processing systems; the quality of print is excellent,
and the overall appearance of the documents produced on the
system is outstanding. These types of printers are very expen-
sive, and very elaborate software is required for their operation
in order to exploit their full potential.
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Before leaving this subject, there are a couple of terms that
you may run across and not be sure of their meaning, these be-
ing pica and elite. The term pica refers to typewriter type pro-
viding 10 characters to the inch, while elite is typewriter type
that provides 12 characters to the inch.

Type Of Type

The next thing to consider is the type of print. One common
type is dot matrix print. This type of printer comes in many dot
matrix forms; some may be 5 by 7, some 7 by 9, some 9 by 9, and
some even greater. The dot matrix is comprised of a number of
small wires or pins that are struck against a ribbon and the paper
leaving a dot on the paper. The number of dots that the matrix
has will determine the fullness of the character that it is
reproducing. A 5 x7 dot matrix is comprised of 35 small dot posi-
tions arranged in such a manner as to have a total of five dots
across (horizontal) and seven vertical rows of five dots each.
This arrangement is the minimum number of dots required to
produce a decent upper case letter set and numerals. The
characters are not always well formed as can be seen by the “S”
not being curled around at the top and bottom, and by such
characters as the slash()). The slash will have asmall vertical line
on both ends rather than being a single straight line.

A 7 x 9 dot matrix is arranged in such a manner as to have
seven dots across (horizontal) and nine vertical rows of seven
dots each for a total of 63 dots. This type of matrix will produce
much better letters, and give a more natural look to the overall
print. As the number of dots in the matrix increases, the ability to
reproduce characters increases and some very nice natural-
looking print can be found with such printers. Of course, if
graphics are being considered, the greater the matrix dot count,
the better the quality of graphic representation. Better quality
print will be produced by matrixes with greater numbers.

The least expensive of the dot matrix printers will generally
have a standard 5 by 7 matrix print head. This printer is satisfac-
tory for general use, but is not intended for word processing as it
does not have descenders. A descender is the tail of lower case
characters such as ‘p’, ‘q, ‘i, 'Y, etc. Note that the tail of these
characters will extend below the base line on a normal type-
writer quality printer. On dot matrix printers this is not always
available, and never on a5 x 7 dot matrix. As the number of dots
in the matrix increases, so does the price and overall general
quality of the printer. The very elaborate dot matrix printers that
are now available can rival almost any type of print, but are very
expensive and therefore not generally appropriate for hobby
applications.

Printers that offer fully-formed characters such as found on
typewriters are the best quality for word processing at a more
reasonable cost. Fully formed characters are the type found in
typewriters and are cast in metal or plastic. Some systems have
the characters formed on a ball, some have them formed on a
cylinder and others use a daisy wheel, to name but a few
methods.
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The daisy wheel comes in different sizes with 88, 92 or %
characters per wheel and can be cast in either plastic or metal.
Some of the cheaper printers, whether dot matrix or full formed
character type, do not offer lower case characters; again, this
may or may not be important to the user, although lower case is
amust if word processing is being considered. Each printer must
be studied in order to determine if it offers lower case
characters, descenders and other features (graphics) that would
be of interest to the user.

Feed For Thought

This brings us to the question of friction feed or tractor
feed. In the case of friction feed, the paper is held in place by
some small pinch rollers that press against the printer’s platen.
The paper s inserted between these pinch rollers and the platen.
This is fine in most cases where each line is advanced one at a
time by a carriage return-ine feed combination, but if the lines
were to be advanced by the inch with a sudden command, as is
the case with the form feed character, the paper could 'slip’ as
the platen first starts its fast advance. To overcome this pro-
blem, the tractor feed type of paper advance systems can be
used. With this type of printer option, paper can be advanced
rapidly with assurance that the print will start at the sameline on
each page or form. '

One other type of paper feed system is the pin feed; this
system is used on TTY printers to ensure that forms such as
telegraphs will always line up properly. Ancther feature offered
by the tractor feed and pin feed systems is the assurance that
the printed line is horizontal with respect to the top and bottom
edge of the paper. With friction feed systems, the page canslip
slightly one way or the other.

As there are different systems that can be used to feed
paper, the choice will depend on the type of work the printer
will be required to do. If a lot of forms are going to be filled out,
then of course a printer with the tractor feed option would be a
good choice. If individual letters are the order of the day, then
the standard friction feed type of paper advance will serve well.
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BAUDy Stories

Briefly we will take a look at the question of baud rates. The
baud rate or just plain baud means number of code elements
per second. If the ASC1l code were taken as a 10 unit code, then
abaud rate of 1200 baud would transfer data at the rate of 1200
elements per second divided by 10 units per character for 120
characters per second. If the ASCII code were to be considered
as an eight unit code, then 1200 baud would represent a rate of
1200 elements per second divided by eight units per character
fortotal of 150 characters per second. Many printers will accept
data at a rather high baud rate, say 9600 baud; this is the rate at
which they accept data into their buffers and not the rate at
which they print. The printer may only be able to produce 150
characters per second on paper; therefore, that printer's true
baud rate is 1200 baud if an eight unit ASCIl code is assumed.
The baud rate then is the speed at which the data or information
can be printed.

There are many reasons why a faster speed is needed in
some cases and not at all needed in other cases. Typical baud
rates range from a slow 110 baud to a fast 9600 baud, but be sure
to check if the baud rate is the rate that the printer will print
characters or if it is the rate at which the host computer can send
characters to its internal storage area (buffer).

Drop Me A Line

Some printers you hear about are called /ine printers; a line
printer is a special type of printer that will not print each
character as it is received, but rather will wait for the complete
line and then print the entire line at once, a character at a time.
The length of the line that it prints is determined by the sending
of the RETURN character, as a return signifies the end of that
line in text. Line printers require special handling by the host
computer and provisions must be made for handshaking. Line

printers have buffers to store the data in before it is printed and .

handshaking is simply the printer's method of telling the com-
puter when to send more data to the buffer and when to stop
sending data as it cannot handle any more «t the moment.
Printers are generally slower than the host computer, although
there are some very fast printers not generally used by the
hobbyist.
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One other thing that you might run across is the term bf
directional printer. What this means is that the print head will
print a line from left to right across the paper, advance the line
(line feed) and then print the next line from the right side back to
the left. The bidirectional printer requires fewer mechanical
parts and movements than single direction types and this is one
reason for increased printer speeds. With the conventional type
of printers, a carriage return is required in order to bring the print
head back to the start of the next line. This takes time and com-
puters have to send the printer a pad or fill character in order to
assure that the head has returned to the far left before it starts
printing again. After many, many line feeds and carriage returns
the amount of time wasted can be considerable. Therefore the
bidirectional printer, which does not return the head every line,
is capable of greater speeds (throughout). Because there are
fewer mechanical parts to wear out, reliability is also increased
in the long run.

Summary

At this point there are a few things to consider. If the printer
is going to be used for listing BASIC or assembly programs, the
dot matrix type of printer or the teletype printer may do the job
very well. If a teletype printer is used, you will have upper case
only, aslower110 baud rate and require a 20 mA loop interface,
Printers of the dot matrix type vary by a great amount and will

require either a parallel or RS232 serial interface.
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FEATURE : Printers

The lower priced 5 x 7 dot matrix printers have a great deal

to offer those wishing listings. They can be found in a variety of °

speeds ranging from 110 baud to 9600 baud, and vary greatly as
to the size of paper that they can accommodate. If you require
listings at 10 characters per inchon an11 x8.5 sheet of paper(11
inches horizontal and 8.5 inches vertical), you may find that the
printer will not accommodate this size of paper and, in fact, the
largest that it can handle is 9.5 inches horizontal.

If the printer cannot handle wide paper, check out the print
quality of the printer at its most compressed setting, 13.5
characters per inch for instance, and use a very complex BASIC
program line with as many characters and commands as possi-
ble. This will allow you to see first hand the type of printout you
will be trying to work with. You may find it unsatisfactory for
long listings, as the heavily compressed text makes it very hard
to find semicolons and other required BASIC syntax characters.
If you will be doing a lot of amortization charts, or charts of any
type, then it is recommended that you look at a printer that falls
into the line printer category, as the speed will be needed. You
would soon go broke trying to produce amortization charts at
110 or even 300 baud. .

There are as many reasons for getting a printer as there are
printers on the market; it is advised that the first thing you do
when thinking about getting a printer is sit down in your com-
puter room and try to determine exactly what service you want
that printer for, and then proceed to find one that will do those
limited number of things. You can never be sure that you have
covered all the bases, so be sure to explain to the dealer what
use you wish to put the printer to, and he will be in a position to
advise you as to what you might need that you have over-
looked. Try to stay away from a printer that will do everything;
they require special features and will do all the different things if
you buy a lot of extras, for example.

Some printers offer tractor feed as an option; this may be a
valuable option to have, as trying to stop the printer at the right
time to change paper for the next page is not always desirable.
Check your computer program and see if you can stop the
printer from the terminal keyboard at any given time, or if the
software will do that automatically. If not, you will need tractor
feed and continuous form paper for the job you are doing orroll
paper if friction feed. If the printer is to be used for word pro-
cessing, even on a small scale, it is recommended that you have
lower case with descenders at the very least. Speed is not impor-
tant in this type of printer and print rates of 30 to 55 characters
per second are common. What is important is the quality of
print and that is what you should look at first and last.

There are other things to consider in purchase of a printer,
such as whether a warranty or service contract is available.
Second-hand equipment often does not come with service con-
tracts. The application the printer will be used for will largely
determine the quality of print required, but the cost could be
the main consideration for the hobbyist.
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Guess who builds this grea:

- Logic Probe..YOU=,£12.50

With this easy-to-build Logic Probe Kit from GSC and just a _
few hours of easy assembly — thanks to our very descriptive e

step-by-step manual — you have a full performance logic Complete,
probe. E e easy-to-follow
With it, the logic level in a digital circuit is indicated by light S - instructions

help make this a

from the Hi or Lo LED; pulses as narrow as 300 nanoseconds one-night project.

are stretched into blinks of the Pulse LED, triggered from
either leading edge. You'll be able to probe deeper into logic

with the LPK-1, one of the better tools from GSC.

GLOBAL SPECIALTIES CORPORATION [
) — GLOBAL SPECIALTIES CORPORATION. DEPT 92

l Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex.

L ; l Name - —
‘ . l Address ] ] l

G.S.C. (UK) Limited, Dept. 9Z Inc P&P and 15% VAT

I enclose cheque FREE Catalogue l

LPK-1 £15.52

Unit 1, Shire Hill industrial Estate, l PO for £ tick box[ ]
Saffron Walden, Essex. CB11 3AQ. Phaone your order with Access, Barclaycarq l
Telephone: Saffron Walden (0799) 21682 or American Express Card No. Expirydate ____

5
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AMBIT'S NEW CONCISE COMPONENT CATALOGUE IS OUT NOW - |
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v - o\ [ |_direct, for 70p ine
Ambit's new style catalogue continues to lead the market with P ? p 1f1C.
. . . . ® e wmoa
low prices, new items, info, 3 £1 discount vouchers. In a recent . g - - .., _'
supplier survey, we were one of only two suppliers listed in all )
categories!
There's a few examples of some super low prices :
78XX 1A 37p All the “usual’ stuff at rock I T
. BC237/8/9  8p bottom prices + Toko coils, ‘L i :
35K51 54p crystal and ceramic filters, i§ }m“ﬂﬂgﬂﬂw 3 :
10MHz XTALS micrometals toroids, Fairite 8 & ~ ol M
£2 ferrites, Alps switches, OKI . 7 CAPACITY TYPE 19  10-49
8 Pole 10.7MHz XTAL LS, Piezo sounders, RF, IF 500 mAh AA 80 . 74
filters £14.50 Modules + Kits etc. . 3%88 22: g 3:1;3 ;gg
2GHz coax relay ) , 4000 mAh D 3.05 2.85
o 150W _ £10.95 - . 1 10kmAh PP3 3.70 3.50
CMOS RN : ‘ [
4000 01} 4518 125 | 706N 02 F i) F'i“ﬂ“‘ﬁ & ‘ 74190N 055 | 74US74N (16 | 74LS248N 135 | 74C76 048
w0y ot | 4515 135 | vaon 02 F o AMBITa oo v i ;:13;:4‘ 055 | 74LS75N 022 | 74L5249N H? ;:(égg 8:
4516 060 1 , : ! 055 | 7aLS76N 020 | 74LS251N
g% g:; 4518 35 Z‘;%',: 812 INTERNATIONALL i : 74193N 055 | 74LS78N 019 | 74LS253N 035 | 74C86 026
050 | 4520 ogo | 7a10n 012 ; : 74194N 0’56 | 74LS83N p4p | 74LS257N 040 | 74C89 268
a008AE 0.80 | 452! 130 | 741N 018 v : ' 74195N 065 | 74LS85N g0 | 74L5258N  0.37 | 74C90 080
4009 025 | 4522 089 | 74128 019 74196N 055 | 74LS86N 014 | 74LS259N  0.60 | 74C93 080
4010 030 | 4527 080 | 74N 027 74197N pss | 740S30N 032 | 74LS260N 050 | 74C95 094
4011AE 024 | 4528 065 | 7a1aN 05t 74198N 0.85 | 74LS9IN 0.28 | 74LS266N D022 | 74C107 048
401 onn | 4520 070 | 7a16n 027 74199N 100 | 740S92N 031 | 74LS273N o070 | 74C1H) 152
am3 025 | 4531 085 | 749N 027 7422IN 100 | 74LS93N 031 | 74LS275N 320 | 74C154 22
4015 050 | 4532 080 | 740N 013 74246N 150 | 740S95N 040 | 74LS279N 035 | 740157 162
4016 022 | 4534 400 | 7a21N 028 74247N 151 | 740596N 120 | 74LS280N 250 | 74C180 105
4017 040 | 4536 250 | 7a23N 022 74248N 189 | 74LS107N 025 | 74LS283N 042 74C161 105
4019 038 ] 4538 085 | 7a3%5N 022 74243N 0 11 | 74L5109N 020 | 74LS290N 050 | 74C162 1.05
4020 055 | 4539 080 | 7a2N 022 74251N 105 | 74L5112N g.20 | 74LS293N 040 74C163 1.05
402 055 | 9543 080 | 7azn o022 74265N 066 | 74S5L113N g0 | 74LS295N 150 | 74Ci64 080
4022 055 | 4549 350 | 7a30N 012 74273N 267 | 7aL5114N 019 | 74LS298N 076 74C165 084
4023 015 | 94553 270 | 743N 023 74278N 249 | 7aUS122N 0.35 | 74LS365N 032 | 74C173 072
a0 ogmn | 5% 120 | 7a3n 02 74279N 089 | 74LS123N o35 | 74LS366N 034 | 74C174 1.05
4025 015 | 4855 035 | 3N 022 74280N 130 | 7405124 1gg | 74LS3EIN 032 | 74C175 105
4026 105 | 4556 040 | 7440N 014 74284N 350 | 74LS125N 24 | 74LS368N 035 74C192 1.08
4077 026 | 9557 230 | 740N 054 74285N 350 | 7aU5126N pa4 | 74L5373N 070 | 74C193 1.08
428 050 | 4558 080 | 44N Qa2 74200N 100 | 74L5132N g4y | 74L5374N 070 | 74C1% 108
4029 o5 | 4559 350 | 743N o062 74293N 105 | 74LS133N g4 | 74LS375N 040 74C200 452
403 0735 ) 9960 250 | Ja4an 062 7429IN 236 | 7aL5136N ggg | 74LS37/N 085 | 74C221 106
4035 067 | 4561 100 | 7aasN o062 74298N 185 | 74U5138N g3g |74LS378N 065 | 74C301 038
4040 050 | 4562 250 | 26N 062 74365N (.85 | 74LS139N g3p | 74LS379N  oeo | 74Co02 038
4042 o050 | 966 120 | 74N og2 74366N 085 | 74LS145N 10 | 74LS3BAN 250 | 74C%03 038
o | 4588 145 | jaasN (s 74367N  0.85 | 74LS15IN g 30 | 74LS385N 205 | 74C904 038
A43AF 093 | 4569 170 k7450 g4 74368N  0.85 | 74LS153N g27 |74LS3EN 029 | 74C305 564
4044 060 | 9572 022 1 745N 014 74390N  1.85 | 74LS154N pgg | 74L5390N 068 | 74C06 038
4046 060 | 9580 325 | 7a53N 014 74393N  1.85 | 74LSI55N (.35 |74LS393N 061 | 74C907 038
4047 068 | 3581 140 } 74maN 14 74430N 185 | 740S156N 37 | 74LS395N 210 | 74C908 084
wow o2 | 482 070 0N o1 74UST57N g3g [741S3%N 199 | /4003 )52
4050 024 | %583 080 | 7a70N 28 74LSN 74LS158N g3g |74L5398N 275 | atowG 362
a0s1 055 | 4584 027 | 7amN o727 7ALS00N 010 | 74LS160N g3y |74LS3%N 235 | sarga 686
4052 055 | 4585 045 74N 028 74USOIN g10 | 74LSI6IN 037 | 74LSMEN 140 | 74L9iE 038
4053 055 | 4702 450 | 747aN 028 7805028 owi | 7aUS 62N 037 |74LSaarn 195 | secazs a3
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s ,§ o X e S e
Up until now PCBs were always the hardes? componént to obtain for a project. Of course you § &
could make your.gwn, but why bothetanymore? - el B e, i
~ Now you can buyyourboards straight from thedesigners — us! As of this issue all [RoR-. # = .,
7 copyright) PCBs'will be: available automaticallgfrom the ETI PCB Service. Eachboardis . ¢
" produced from the same master used to build our prototypes, so you'can be'suresit's acrurate, o
_and will be finishedsto thehigh standard you would expect from ETI. | BT 0 s
"In‘addition to tHe PCBs fog this mbnth's projects, we areqmaking available some of the more . < |
popular designs from our recgnt p ,;?See the list below for details. Please note that NO OTHER.. |
BOARDS ARE AVAILABLE. ff it's not listed, we don't have it! H NS

APRIL 79 MARCH 81 NOVEMBER 81
0 Guitar Effects Unit £1.98 [ Engineer's Stethoscope £1.99 [ Music Processor £5.51 ,
O Click Eliminator £4.98 0 Voice-Over Unit £298 °
O CarAlarm £2.11
) UNE 79 APR_II. 81 .
O kccentuated BeatMetronome  £2.70 U Musical Box £1.98 ) Phone Bell Shifter £222
. O Drum Machine(two boards) £4.20 DECEMBER 81
FEBRUARY 80 O Guitar Note EXpander £2.40 Alcohometer(two boards) £3.99 .
: O Bodywork Checker £1.48
[0 Tuning Fork £1.98
JUNE 81 O Component Tester £1.12
1 MARCH 80 O Mini-drill Speed Controller £2.20 JANUARY 82
O Signal Tracer £1.70 [ AntennaExtender £2.40 [ Parking Meter Timer £1.78.
[ Alien Attack £1.98 [ Infant Guard £1.35
AUGUST 80 [J LED Jewellery: Cross £1.10 O Guitar Tuner (two boards) £4.48
O CMOS Logic Tester £1.98 U Spiral (twoboards) £1.98
J Capacitance Meter £220 U Star(twoboards)  £1.99  FEBRUARY 82
O Ultrasonic Burglar Alarm £2.15 [ Waaphase £1.15 O Ripple Monitor £1.56
3 Pest Monitor £1.39
OCTOBER 80 JULY 80 O I Ching Computer (two boards) £3.98
O Cassette Interface £2.20 [ System A A-MM/A-MC £1.99 U Moving-magnet stage £2.85
O Fuzz/Sustain Box £245 [ SystemAA-PR £3.83 U Moving-coil stage £2.85
NOVEMBER 80 O Smart Battery Charger £148  MARCH 82
O Touch Buzzer £1.45 O Infinite Improbability Detector £2.53.
O Light Switch £1.45 AUGUST 81 [0 Capacitance Meter (two boards)£10.64
O Metronome £1.45 [ System A Power Amp(A-PA) £3.58 [1 Robot Motor Controller £2.85
0 2W Power Amp £1.45 [ Flash Sequencer £2.58 [ LightWand , £1.40
0 RIAA Preamplifier £1.45 O Hand-clap Synthesiser £2.98
- T Audio TestOscillator £2.35 [ Heartbeat Monitor £1.37 APRIL 82
0 watchdog Home Security [ Contrast Meter £2.12
DECEMBER 80 (two boards) £3.98 O Sound Effects board £1.80.
O Musical Doorbell £2.10 O High Impedance Probe £1.48
E] ?enclh Arr;;r)\I,{fier E‘:gg SEPTEMBER 81 [0 Guitar Practice Amp £5.68
ur ixer . ;
eurnpe ¢ (O Mains AudioLink(threeboards) ~ £5.51 0 Accurate Voltage Monitor £1.54
JANUARY 81 O Laboratory PSU £3.40
[0 LEDTacho £3.100 MAY 82 ,
O Multi-Option Siren £240  GCTOBER 81 U DVMeg £2.19
O Universal Timer £248 - U Analogue PWM £2.53
L Enlarger Timer £2.55 3 Oscilloscope(four boards) £9.89
FEBRUARY 81 O Sound Bender £1.99 [ Slot Car Controller £3.72 -
[ Infrared Alarm (four boards) £4.98 [ Thermal Alarm £1.97 [ Wattmiser £3.40
O Pulse Generator £2.68 [ Micropower Pendulum £1.66 [ Sound Effects Board £1.80
‘ BARCLAYCARD
How to order: indicate the boards required | wish to pay by Access/Barclaycard. Please debit %
by ticking the boxes and send this page, my account

together with your payment, to: ETI PCB

Service, Argus Specialist Publications Ltd, rs“ 2 I[ZM'I l
145 Charing Cross Road, London WC2H [2 Ilgll |
OEE. Make cheques payable to ETI PCB -
Service. Payment in sterling only please.

Prices may be subject to change without sgned - '

notice. Name .......ccocusnn

Total for boards £ Address. ........ .. g e e e e e

Add 40p p&p 040 e USRI
Total enclosed £ .. RO S SO ben g P

S om
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De entside
.. .probably the best financial

package In the country

’ 22% cash grants on new
H buildings and machinery

Employment
premium grants

I Other discretionary
cash grants

Up to 80% off
training costs

. Free help and
Rent free factories Free consultancy advice throughout
for up to 2 vyears Rate free period and feasibility the birth of
of up to 4 years Loans at studies the project and
10% or less beyond

Starting a new business or relocating an existing one couldn’t be easier than in Derwentside.
The move is working for others. Make it work for you. Contact one of the resident team of
helpful experts at, in the strictest of confidence of course,

DERWENTSIDE INDUSTRIAL DEVELOPMENT CENTRE
Berry Edge Road, Consett, Derwentside DH8 5PT. Tel: Consett 5091 24/5

24-Hour Answering Service

)
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. FEATURE

USIC
TECHNI UES

The second in this design series by leading-expert-in-the-field Tim Orr
features voltage controlled filters, voltage controlled amplifiers and
ring modulators.

T he first group of circuits we consider this month are

voltage-controlled filters. Figure 1 shows the circuit for a
state variable filter with four frequency responses;
lowpass, highpass, bandpass and notch. All four responses can
be controlled by varying the gain of the two integrators. The Q
factor of the filter can also be voltage controlled. If the Q is set
to maximum, by turning off the feedback CA3080, then the cir-
cuit will become a sine wave oscillator (because the damping
has been reduced to zero). Prior to this, very high Q factors can ;
be obtained, of the order of 400. The frequency responses are \ : pr——
" shown in Fig. 2. Most synthesisers use a — 24 dBfoctave lowpass ‘
VCF, but the more responses that are available, the wider is the
choice of sound that can be produced.

VCFs are usually swept with a control voltage from an
ADSR. Every time a note is played on the keyboard the VCF is RESPONSE LOWPASS, LoREE
swept, the shape of the ADSR signal and its polarity determining
the type of sound that is heard. Figure 3 is a circuit for sweeping
a VCF. Both positive and negative sweeps are obtained on one
control pot. Curtis make a VCF chip, the CEM3320 (Fig. 4). The
configuration shown is a four pole (—24 dB/octave) lowpass
filter with a +1 V/octave sensitivity and voltage control of the

BANDPASS
g

RESPONSE

Lowa

Lowa

+12dB/OCT -12d8/0CT

FREQUENCY

Q factor. Fig. 2 State variable filter responses.
INPUT
47k
47k
AAA Aams " 4 47k
a7
A\ - 47k
741 OR
3 TLo81
NG s ™ 47k
K 3% CA3080 - 7 3 N\\_CA3080 - NOTCH
. - 6 . - + A & / = OUTPUT
- 2| ~"+741 OR 2|_ - ,w
*7410R ; 3 TLO81 1008 715 —4t
TLo8T 100R ) 470p
470p '_1 100R
100 ,J; . I
o S 100R ! Low PAsS
o) C OUTPUT
oaﬁﬁT laBc BAND laBc
PASS
OUTPUT
10k 10k,

FROM EXPONENTIAL

A e

{ CURRENT SOURCE

POINT 2, FIGURE 12

NEGATIVE
FEEDBACK a7 * BETTER PERFORMANCE
A3 AARA USING TLOB1
s Fig. 3 (Below) VCF sweep control unit.
S 100R
SWEEP '
22k lin POT
DEPTH & + CENTRE TAP
ags’.‘m%nmu Q/OSCILLATION Por ('O & + GENTRE CLICK T eNCY
‘agc 10k a8 = 0.5mA LOW Q CONTROL
INPUT
Fig. 1 State variable VCF. o e o, @
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-15V

+18V

QO
FREQUENCY CONTROL
1V/OCTAVE

AUDIO OUTPUT
(LOW PASS)

CEM 3320 (CURTIS)
4 POLE VCF

Fig. 4 (Left) Monolithic VCF circuit.

% 5k1

I R
= T 330p

* IN THERMAL CONTACT

CONTROL
INPUTS
v/oct O

wv/ocT O

AUDIO INPUT

ALLPOWERED FROM 12V

Q CONTROL 12V 1
220k 3
1 +
13 #CABZBO 5 PO
2! -
407 1w\ AN
,_"__ h
; +12v () 12V
470k
4700 g RQ

LOWPASS.
QuTPUT

—o

b 100 N
. ‘/zCA32809

”}”——-‘4'

220k

22k 22k

AAAN]

BANDPASS
QUTPUT

2y CONTROL CURRENT (FREQUENCY)

ALTERING RQ CHANGES THE Q,

QIS PROPORTIONAL TO FREQUENCY; THAT IS,

AS THE FREQUENCY IS ALTERED, THE BANDWIDTH

REMAINS CONSTANT. THIS MORE CLOSELY RESEMBLES

THE RESONANCES OF THE HUMAN VOCAL TRACT.

THE FREQUENCY RANGE IS MORE LIMITED THAN FOR A CONSTANT Q VCF

Fig. 6 (Above) Biquadratic VCF.

HIGH Q
AUDIO

L] a7 100n -

B LOWPASS Lowa "

O_Izu - outeur o I’ \
20 %TLOg2 ;o
RESPONSE ;)

\

10k
aPpoT

Fig. 5 Discrete VCF.

Another CA3080 VCF is shown in Fig. 5. Note that the
accuracy of the exponentiator need not be as good as that need-
ed for a VCO (unless you are going to make the VCF oscillate
and track a VCQ). Therefore the Q81 resistor has been left out, A
somewhat different VCF is shown in Figs. 6 and 7. The bi-
quadratic filter has a Q factor that is proportional to the cut-off
frequency. So, as this frequency is increased, the Q factor will in-
crease. This gives a constant ringing time which is independent
of frequency. All the previous VCFs have a constant Q opera-
tion.

48

100n
lI o) BANDPASS
1 ouTeUT

FREQUENCY (LINEAR)

Fig. 7 Biquadratic lowpass response.

VCA And Ring Modulators

Voltage controlled amplifiers are one of the easier syn-
thesiser building blocks to make, as long as you don’t want low
noise and low distortion operation. Figure 8 shows a standard
linear VCA. The audio input is attenuated to about 40 mVpp
and then fed into the CA3080, the gain of which is controlled by
the |, current. If the audio input is removed, control
breakt?wrough will probably be seen at the output. Most of this is
caused by the input offset voltage of the CA3080 being
muiltiplied by the |\, control current. The offset can be nulled

ETI MAY 1982



____FEATURE : Electronic Music Part 2

out by adding a small DC voltage to the non-inverting terminal,
which should eliminate most of the control breakthrough. Any
residual breakthrough is due to current mirror mismatches in
the CA3080 and is unavoidable. Distortion may also be rather
high, perhaps in the region of 0.5%, but this is not generally con-
sidered to be a problem in synthesiser circuits. Lowering the in-
put signal level will reduce the distortion at the expense of an in-
crease in the noise level.

A better VCA is shown in Fig. 9, the CEM3330 made by Cur-
tis. This is a dual device with both log and linear control inputs,
low noise and low distortion plus very low control feedthrough.
A third VCA is shown in Fig. 10, this one being constructed from
a CA3046 transistor array. It uses two of the transistors as a
predistortion circuit so that a higher operating signal level can

LINEAR ~
CONTROL

INPUT 2

AUDIO
INPUT 2

EXPONENTiAL.
CONTROL
INPUT 2 S

+15V

150k

15 14

10

CONTROL
BREAKTHROUGH
ADJUST

+ve
ViN __J | S———

auoto Yo

Fig. 8 (Above) Simple VCA.

+15V

CEM3330¢ (CURTIS)
DUAL VCA WiTH LOG & LIN CONTROL,

*2 VCAs

* 120dB CONTROL RANGE

" LOG & LIN CONTROL

* CONTROL FEED THROUGH
AS LOW AS -80dB
{TRIMMED)

* LOW DISTORTION 0.1%

* LOW NOISE

150k
1k0

+15v

AUDIO
INPUT 1

EXPONENTIAL

CONTROL SNPUT 1 INPUT 1

be used for the same level of distortion. In fact, the predistortion
principle is used in several multiplier chips, including the
LM13600 which is used in the next circuit, (Fig. 11). The two
LM13600 circuits are used a low distortion VCAs. A predistor-
tion diode bias current is inserted into the IC at pins 2 and 15.
The gainof each VCA is controlled by the 1, current(pins 1 and
16), this current being derived from a pair of complementary
control voltages. As the gain of the channel increases the other
decreases. Some interesting effects can be obtained with this
circuit; for example a note can pan from left to right every time
it is played.

The VCAs mentioned so far have all been two quadrant
multipliers. The operation of a four quadrant multiplier
{(sometimes called a balanced modulator or ring modulator) is
very different (Fig. 12). When two sine waves are multiplied
together the result is a signal composed of sum and difference
tones. For example, if the two input sine waves have frequencies
of 100 Hz and 1 kHz, then the output will be composed of two
tones, one at 1100 Hz (sum) and one at 900 Hz (difference). If
the same sine wave is applied to both inputs, then the sum tone
is twice the original frequency, and the difference tone is a DC
voltage. Ring modulators are used to produce discordant
sounds and special effects such as the BBC Dalek voice.

Figure 13 is a simple ring modulator circuit. The perfor-
manice suffers a bit from poor X and Y feedthrough, which can
be minimized by adjustment of the two presets. A better
modulator is shown in Fig. 14; this circuit employs a balanced
modulator chip made by National Semiconductor and others.

ETI MAY 1982 :
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VCONTROL (e
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Fig. 9 (Left) Monolithic VCA circuit.

an7

AUDIO INPUT 10V
EXP. INPUT —1V TO +10V
LIN INPUT OV TO +10V

Fig. 10 (Below) Discrete VCA.
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FEATURE : Electronic Music Part 2

The feedthrough adjustments are very sensitive and so it is NS prwepwm— s
necessary to run the circuit from a stable pair of supply rails. euTS MODULATOR [~ —O0UTPUT
Adjustment of the presets is as follows. Insert a carrier signal
{1 kHz at 2 Vpp), look at the output and adjust the carrier fun-
damental and then the carrier second harmonic presets for
minimum feedthrough. Repeat this for the signal path. Feed-

through should be the order of 60 dB down on the maximum ' ,
= [T

100k USE 12V POWER SUPPLY
T 100k
0k v '
Ve INPUT (A 100k e ——— v INPUT )
o b Al Ve INPUT . {SINE B) . )
z 1N4148 E (ANUP?J'? .
: 1N4148
1N4148 LEFT il = — /
W natas QUTPUT .
xy OUTPUT
RIGHT © MM ((cos(A—8) — costA+BI ) ]
33k OUTPUT
33K .
k8 I %LM13600
%LM13600 {PING 12V, PIN 11 +12V}
LOWER OR UPPER OR
2200 1 . ‘DIFFERENCE’ “SUM’
IDEBAND
CONTROL ? CONTROL 36 | SIDE! SIDEBAND
BREAKTHROUGH| . ¢ BREAKTHROUGH, Ty 12 , .
390R 2 220R {2 ’ ) ! i
< 15 O LEFT ampLiTupe |} 1
10k ' H
+ 5x6 10k ! E
O— ' STEREO L L -
AUDIO INPUT “ | OUTPUTS 0] (A-B) A (A+B)
S2ven 100 +12v . K6 I
OPTIMUM LEVEL - . 3 }EL \ 2y QUTPUT FREQUENCY SPECTRUM
( 1l
- - - b} RIGHT
Fig. 11 (Above) Voltage controlled panning. Fig. 12 (Above) Ring modulation.
mg, 22k% 10k . .
——h A Fig. 13 (Left) Four quadrant multiplier (ring modulator).
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INPUT x i
(avep) L

+12v () OUTPUT

USE £12V POWER SUPPLY Fig. 14 (Below) Another ring modulator circuit.
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The final part of this series, to be presented in two month’s w
time, will look at ADSR, signal input, controller and ,
sequencing circuits. CORDAMENTAL (O—12v" ETI
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COMPUTER

RAM SCOQP

4116 200 NS 8 for £12.95
4184 200 NS €8.50 wsch

2102-850 NS 8 for £6.50

BUY
SPECIALS s

TELETYPE ASR33
[/O TERMINALS

o=
#\Wﬁ

From£195 * CAR

+ VAT

Fully fledged industry standard ASR33 data ter-
minal. Many features including: ASCIl keyboard
and printer for data 1/0, auto data detec Circuitry,
RS232 serial interface, 110 baud, 8 bit paper tape
punch and reader for off line data preparation and
ridiculously cheap and reliable data storage. Sup-
ptied in good condition and in working order
(Options: Floor stand £12.50 + VAT

KSR33 With 20ma loop interface £126.00 + VAT,

Sound proof enclosure £26.00 + VAT
DIABLO S30 DISK DRIVES

Another shipment allows us to offer you
even greater savings on this superb 2.5 MB
{formatted) hard disk drive. Two types are
available both fully refurbished and
electronically identical, the only difference
is the convenience of changing the disk
packs.

S$30 front loodor, pack change via front
door £650 + vat

530 hnd sck change via removal of top
cover + vat

+& - |5v PSU for 2 drives £125 + vat
Carriage & insurance on drives £15.00 + vat fully
DEC RKO5, NOVA, TEXAS compatable further infoon
controllers etc on request.

MAINSFILTERS

Professional type mains filters as used by "Main Frame
Manufacturers” ideal for curing thoss unnerving hang ups
and data glitches, fit one now and cure your problems!
Suppression Devices SD5 A10 5 amp £6.95

Corcom Inc F1900 30 amp£13.96 + pp £1.00

DC SYSTEM SUPPLY

O ly cased fan cooled system supply.
Standard 240 V acinputwith the following DC outputs
EV®@ 11amps+15-17v@ amps,-15-17v@8 amps
and +24v @ 4 amps. All cutputs are fully crowbar
protected and the 5 voit output is fully regulated. Sold
tested and in a new or little used condition complete
with circuit £66.00 + carr£8.50+vatDIM 15.5" x9" x

NATIQNAL MA1012 LED
CLOCK MODULE

*12HOUR

 ALARM

*50/60HZ

The same module as used in most ALARM/CLOCK
radios today, the only difference is our pncel Al
electronics are mounted on a PCB measuring only
3" x 1}* and by addition of a few switches and 5/16
voits AC you have a multi function alarm clock at a
fraction of cost. Other features include snooze
timer, am pm, alarm set, power fail indicator, flash-
ing seconds cursor, modulated alarm output etc.
Supplied brand new with full data only £5 25

Suitable transformer £1.75.

0
DISCOUNT

Due to our massive bulk purchasing programme
which enables us to bring you the best possible
bargains, we have thousands of |.C.’s, Transistors,
Relays, Cap's., P.C.B.’s, Sub-assemblies, Switches,
etc. etc. suvplus to our requirements. Bacause we
don't have sufficient stocks of any one item to
includa in our ads., we are packing-alf these items
into the "BARGAIN PARCEL OF A LIFETIME”
Thousands of components at giveaway prices!
Guaranteed to be worth at least 3 times what you
pay plus we always inciude something from our ads.
for unbeatable value!! Sold by weight

25isf 475+pp£1.25  Skis £ 6.75+pp £1.8
10kis £11.75+pp £2.25 ﬂs.ﬂ#w £4.75

tLECTRONIC
CORMPONENTS
XOEOHHPAMENT
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AREHOUSE

WIRE WRAP SKTS.
24 Pin Yorn 28p

14 Pin Gold 22p

10 Pin Goid 24p

100 PCS Min Ord.

CONNECTORS
60+

1.70 110
1.90 120
ALL + VAT

“OLIVETTI TE300”
PRINTER/TERMINALS

MPU

EXPERIMENTORS
t1Sv+12v-12v+.24v

NOW OPEN
MONDAY SATURDAY
9305 30

$802 BNC PLG 50p
7502 BNC PLG 60p
PL269 PLG 40p
$0239 $KT 35p
108 PCS MIN ORD.

C10
DATA CASSETTES

10 for £6.75 °
Inc. VAT

HIGH SPEED
DATAMODEMS

POWER SUPPLY

Supply Unit. and hops to astsfy

+ 5v @ 2 amps OC
-12v @ 800 ma OC

A complete |70 terminal with integral 8 hole
paper tape punch and reader, full ASCII
keyboard, 120 column printer, and control
unit The printer is capable of 150 baud with a
serial TTL or balanced input-output soid in
good overall condition but untested. Complete
with circuit unguaranteed. Connect direct to

leads. Units accept sanderd 240v

Once agam wa are very plsssad to offer this superh Power

customers who were disapporied when we sald out dus %o
demand last ime they were sdvertised!!! Thase units mey just
have wall beens made for your lab., they consist of a semé
snclosad chassis measuing 160mm x 120mm x 350mm
containng all slicon slectronics 10 give tha following fully
requiated and short circut proof outputs’ of:

+ 12v @ 800 ma OC
+ 24v @ 350 ma OC
and if that s notenough a fully floating S v output @ 50 maDC
which may be senesed to give a host of other voltages. Al
outputs are brought out t the front panel via ministure jack
socksts and are also duplicated at the ress on short fiving

ex GPO and may have minor scratches on the from penels,
they are sold umested but in good intemal condition.

your micro at ONLY £89.00 + £11.50 carr + “ 6.50 each *,52 el

A suparb pieca of snginesning made by SE Labs Lu. to 2
"0 cost sperad” spac for the GPO, the Modem 12 is
synclvonous Modem for use on OATEL 2412 senicas, o
otwr data firke. Many features nchude swichable V268
modulsbon. 2400 beud full duplex 600/1200 standby,
autn anewer, & wim or 2 wire operaton. Self test, LED
stotug indication, CMOS technology, modular construction,
originel cost ovwr £700 each. Boleved brand new,

wpplng complets with PSU etr
£185 00 +£9.50 camiage + VAT.
*Permisaion may be required for connection to PO lines;

DISTEL ©

“Dial our Database!”

Get information on 1000's of stock
items and order viayourcomputer. 300
baudon01-689 6800

18.30 10 0900 6 days a week and all

most of our pravious

mains input. They are

HURRY

THE PRINTER SCOOP OF THE YEAR
THE LOGABAX 780 MICROPROCESSOR CONTROLLED
LX180L MATRIX PRINTER

A massive bulk purchase enables us to offer you this
superb professional printer at a fractian of its recent
cost of over E2000. Utilising the very latest in
microprocessor technology, it features a host of
facilities with all electronics an one plug in P.C.B. Just
2 study the specification and you will instantly reahse it
meets all the requirements af the most exacting
professianal or hobbyist user.
STANDARD FUNCTIONS # Fu¥l ASCIl charecter set # Standard
ink ribban % RS232/V24 serial interface 7 xtal cantrolled baud rates up
10 9600 # 194 characters per line % Parallel interface # Handshskes an serial and paratlel
ports % 4 Type fonts, italic script, dauble width, italic large, standard # Internal butfer
* Internal self test % 170 CPS # Variable paper tractor up to 17.5" wide # Solid steel
constructian % All saftware in 2708 eproms easily recanfigured for custom fonts etc.

All this and more, not refurbished but BRAND NEW At Only £525 +vat

OPTIONAL EXTRAS * lowercase option£25.00 * 16k buffer £ 30.00 * Secondtractor for
simultaeous dual forms £86.00 * Fioor stand £45.00 * specialist carriage £19.00 Alt
items plus VAT data sheet on request.

Unbelievable value the DRE 7100 & 7200 8" disk
drives utilise the finest technology to give you 100%
bus compatabiity with mostdrives available today, the

manufactunng quality. The 7100 single sided &
7200 double sided drive accept hard or soft sectoring.

Supphed BRAND NEW with user manual and 90 day warranty,

7100 single sided .£225.00 + 9.50 carr + vat
7200 double sided . £2985.00 + 9.50 carr + vat
full technical manual £20.00 alone £9.00 with drive. refund of difference on purchase of drive.
Data sheet on request.

SPECIAL new, KODE PSU, drives 2 DRE drives £39.99 + carr + vat

8" single sided, single or double density diskettes £1.80 each£15.00 for 10 inc. lib case + vat.

eap your equipment cool and reliable with our range of professional fans.
ETRISSXUOT MinlatuwequipmemlanZdOvacwuvklnngM 92 x92 x25 mmBRAND NEW
complete with finger guard. Makers price €18 our price £1
BUHLER 89.11 22 micro riniature 8-16 v DC reversibie fan. Measurss only 62 x 62 x22 mm.
Uses abrushless DC servo motor, almost silent runmr? ideal portable equipment, life in excess of
10.000 hours. BRAND NEW manufacturers price £32.00 our pnceC'I 3.
EM#JQFSIN/CENTAUR cooling fans, tested ex equipment 240v £8.560, 115v £6.50 + pép
KOOL TRONICS Powerful snail type blower gives massive air moverment with centn
DIMasacube8“ x8" x 6" air aparture 2.5 x 2.5 with flange fixing. BRAND NEW 11

king ONLY £9.96 + £1.90 pé&p

3l rotor
S0Hz

EL_ECTF?DNICS

Dept. E.T.1., 63-66 Melfort Bd., Thomton Heath, MAIL ORDER
Croydon, Surrey. Tel: 01-689 7702 or 01-589 6800 INFORMATION

Uniess otharwise stated aii prices inclusive of V.A.T. Cash with order. Minimum
order value £2.00 Prices and Postage quoted for UK only. Where post and
packing not indicated please add 60p per order. Bona Fida account orders
minimum £20.00. Export and trade enquiries Wwelcome. Orders despatched

_ same day where possible. 3% surcharge on Accass and Barciaycard orders.

WHILE STOCKS LAST! !

Software devek

hobbysts, etc. Enables open heart surgery on 2716, 2708 etc.
Blows, copies, reads EPROMS or emulates EPROM/ROM/RAM
in situ whilst displayng contents on domestc TV receiver. Man:

Function Card €40 + VAT. PSU £20 + €£1.50 carr. + VAT.
Sohy 2 for 2719/2732 £169+vay
Write of phone for more details.

9’’ VIDEO
MONITORS

Ex-squipment 8 Motorola Video Monitors 7502 composite
input, tested but unguaranted. £38.88 -+£7.50 carriage
-+ VAT. Completa with circuit.

SEMICONDUCTOR
GRAB BAGS’

od Samis amazing value contents incheds transistars, digitad, linesr, 1.C.'s,

trigce, diodes, bridge recs., ntc. All dwvices pusranteed brand new lull spac

ith manufacturer’s mackings, heity guerentend. 50+ bag £2.95 100+ beg €3.15
[TYL 74 Sories.
A gigantic purtham of an ““scrom the boscd” rangs of 74 TTL seriea 1.C's
anebies ws e ofter 100+ mixed “moatly TTL" grob bags ot 8 price which two o
thiee chips in the bag would nermally cast t buy.
Fuily guersnised ot 1.C.'s foll apec. 100« £8.98 200+ £12.36 300+ £19.50

“c" FULLY CASED

ASCH CODED
KEYBOARDS

IDEAL -
TANGERINE,
OHIO ETC,

ht from the U.S.A. mads by the worid tamaus R.C.A Ca., the
Seriss of cased freestanding keyboards meet all require-
mams of the most exacting user, right down to ths price!
Utilising the latest in switch tachnology Gusranteed in excess of|
 million operations. The keyboard has 8 host of other festures
including full ASCIl 128 character set, user definsble keys,
upper/lower case, rollover protection, single SV rail, keyboard
impervious to kquids and dust, TTL or C CMOS outputs, even an
on-board tone g for k dback, and a 1 ysar full
R.CA backed gumnma.
VPS01 7 bit fully coded output with delayed
strobe, otc.
VP81 Same as VP01 with numeric pad.
VP8O Serial, RS232, 20MA and TTL output, with
6 selectable Baud Rates.
VP18 Same as VPB0B, with numenc pad,
' Plug and cable for VPEQ1, VP11 £2.25
Plug for VPB0S, VPEIE 2%
Post, Packing and insursnce.
ORDER NOW DR SEND FOR DETAILS.

bvD.C. F'(_)\Nl; R f)UPPLIEb
ollowing the recent * “ demand for our Sv
~3amp P.5.U. we have managad to secure » large quan-
tity of ex-computer systems £.5.U ‘s with the following
spec.; 240 or 110v A.C. input. Outputs of 5v @ 3.4
| amps, 7.2v @ 3 amps and 6.5v @ 1 amp. The 5v and
7.2v outputs are fully regulated and adjustable with
variable current limiting on the 5v supply, Unit is self
contained on 8 P.C.B. measuring only 127 x5 x 3"
The 7.2v output is idesl for feading “on board” regu-
iators or a further 3 amp LM323K regulator to give an
etfective Sv @ 7 amp supply.
Supplied complete with circuit at only £10.96 + £1.76pp.
Believed working but untested, unguaranteed.
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TERMS. VAT CWO. Choques otc payablo lo Groebank Electronics and crossed.
Add VAT 1o ofl prices at 15% excepi where siatsd otherwise. Post eic: UK 40p

QUARTZ

VEROBOARD
0.1 Pitch with copper

£ d strips
{+6p VAT = 46p] per order. Export: NO VAT but add 40p Ewre]. £1 [Europe) an 32.768KHz iwatch E250 z, XI {po-kut SITLOT
. . £3.50 eisewhere Access. Barclaycard, Visa. |l|lplwlﬂ‘orﬂl;8 an?m‘“'ndule loan?ll( " gn 2 8 5 S:
t rders for im x
E .« [Polys. mmversities. govt depts. etc can ielaphone their u == i a7 Al oo
despaich on account | These cut prices for Amateur Users and Export 2048 KHz gg Boxy 83p
E :: I Note' industrial users  quantity prices available ggi;.;l':ﬂllm - 37: :?7 [:;g
Offered as an altarnative to the well established International Size Computer Cards CMOS Mostly Motorola, RCA 3925 KHz £392 vy 428
EUROCARD Z80 COMPUTER BOARDS, CUSTOM 80 SYSTEM 1:p 042 6op| 2033 c::;g ﬁt])g g% :S; S.::g ?5%8 ml S:g [ |ln:|:m::|m

The Custom 80 System has been d as a tully modular system. The 25“6; 145 | doas toplages S0p | as1l  F695(4534 €500 1008 M B350 giexg s2p
Circuits are suppled as a full kit of parts, all you need ara tools and soider. 4006 660 | 4015 £179| 4096 90p | 4412vP £8.00| 4536 f£295 1280 MHz £192 Fore 99

The colour VDU card gves a teletext format, 24 ines of 40 characters, upper case, lower case, 4007  18p | 4046 Top| 4007 £320 | 4415V £480|4537L £2610 1.6MH: €426 jie7p £2.11
pixel graphics, contiguons, non contiguons. single heght, double height, memory apDeTI W08 620 | sot T5p| 4098 88p | 4422 f£5664538 £115 18 Mz gg Tormnal pins £1.50 500
e aocm e o 1y 0 S| i M 45 oEIEE 0 L. BE  dwin Ng

hi T T . B 8 & ..
e keyboard Pors card s used to intertace the ASCI keyboard 10 the computer. Itis interrupt 4010 Top | 04 3Pl 40101 130 | 4450 £350|4583 £135  2092Mec  £323 Spol ace cutier €118
driven giving {ast 1esponse 10 keystrokes. On this card s included 1K of user AAM ithis is in 4012 18p | 4081 n: 40102 £1.80 | 4461 £393| 4549 £395 24576 MH: £293 i insertnto0l €162
addition to the 1K of VOU text RAM) and spsce for a 2K EPROM such as the CSYS operating 4013 34p | 4082 78p| 40103 £1.75 | 4462 £4.41( 4552 £1485 2500 MHIH Sg “~ SOLDERGON IS~
system. The AOM and RAM can be by . which is Hlullusettobe  nid  I8p | 200 78p | 40104  95p | 4490PP £3.50 :ggﬁ £29 156250 Mz ae Wi RCON
made of the dynamic RAM expansion cards rap 016 860 | 4ot £126| 40105 £115| MIVP 314 4 138 300 MHe e e woseo

The CPU board uses the high speed version of the Z80 microprocessor and operates at fu 4016 32p | 4055 £1.26| 40106 75p | 4501 29p | 4555 P -2 MI o - A
4MHz, Full use can be made of the Z80A's powerful interrupt structures, including mode 2 4017 48p | a056 £120| 40107 60p | 4502 £1201 4556 65p 1579545 MHz ne DIL SOCKETS
{vectored| nterrupts. The CPU can insert wait states when requested and utises pulsed reset for 4018 o8p | 4058 fa.80 ﬁ:g E:g gg cg(;,; :ggz} ﬁi ;g 2,3&;1’amm ae 8/14/16 pi'; 100110

th dynamic RAM's. 4019 42p | 4060 8 3 pr P
u‘:;’: lul\l'sﬂ( system two RAM expansion cards are required (These may be purchased singly 4020 61p | 20621 g:'gg 40110 £3.00 | 4506 S0p{ 4559 £395 4032 MH: £199 18/20/22 pin
40114 £177| 4507  40p| 4560 E1B0 4096 MH: £1.99 Tepi220/25/
required. For example if 32K 1s sutticient for your initial needs|. 4021 0p | 4063 99p A p peost 81 194304 WMH: 199 8p/22pi25p

The microcomputer cards plug into the Custom 80 Micro Bus circuit board which 1s mounted in 4022 66p | 4066 36p [ 40160 E154 | 4508 £2.65 00 4 9&; peaedvii f15 24/28/40 pin

the high quality Custom 80 rack. which is in turn fitted with a case conversion kit or 3 good looking 4073 20p | 4067 €389 g:g; E:: :g}(]] gp pre E‘I'SS 4'508 A [3-23 i T zs’.'.m"’m
f cay 4024 450 | 4068 22p - . . pin Textool lever
manun:“anh Cspeeﬂse machine code work the CSYS operating system s been designed to allow 4025 19p | 2069 20p{ 40163 £1.54 4512 75p| 4568 £238  4.800 MH; S” type zero insertion
Rl d utihti 40174 £154] 4513  £1.99 4569 £1756 49152 MH; B (orce €5
maximum use to be made by the user's own programs, of the vanous subroutines and utilities % cg 40;? g: 01 taoa| 4o Evd| oo P o0 ML 1o c .95
ed in the fiumware. A9 . ; Sty
co::am’.ml: c:n l';e :lo’wd using named files on cassetts. The dual cassette nterface inciudes 4028 58p | 4072 20p| 40182 £190) 4515 f£198( 4580 £4.60 5—““*:11 Eﬂ-;g EDGE CONNECTORS
o i i 40192 £241) 4516  75p( 4581 £250 5120 MH: 3
facilities for an RS232 or 20 mA. current loop 1o drive a printer. The band rate is software 4029 77p | 4073 20p 40133 f2'41 o eare| e 99p 2185 M 823 4wy, 01" pch, wire
sslactable betwesn 300 end 2400 band. The card also has a ZB0A countar imes circuit 4030 50p | 4075 20p 40194 £1.05| 4918 42p | 4583 80p 524788 MH: £4.25 weap. polaruzmg sle pus 37
For users who would prefer 1o write programs in BASIC there 1s a 4K integer BASIC suppliedon 4031  £1.70| 4076 80p 40208 £754 | 4518 20p | 4584 48p 5000 MH: 27 Single sued {1 42 £3.11
* Cassette tape. It includes commands for setung colour. black and white, graphics etc. PLOT (a 4032 £1.26| 4077 26p 20257 £2.31 | 4520 78p| 4597 €244 5184 M, £2.70 Double ive [2x42)€4.10
point), draw la ine), erase (a Ine) eic. A 12K Custom 80 BASIC is in development and this will be 4033 ne ioms o) %60 ohp| 4571 £a0n| 598 £280  casonnr 83 @ —
produced in both interpreting and compliing versions. 40340345 % 408 g:p 4161 99p | 4522 1114599 €535 555360 MH: £199 TIMER ICs

Also in development is an intsriace 10 floppy disks land disk operating systems). P 1% 4082 “: 4162 99p | 4526 95p| 4700 £175 7000 MHz £1.99 565/556 16p!

!f you are working on a tght budget, the various kits ot parts can be purchased one at a time, 03 £ip] Y 4163 99p| 4527  £1.15] ICM70384 7.168 MHz £250
prices range from £34.09 (for the Micro Bus kit with 5 connectors) or £43 22 tfor the CPU kit) up to 0% f279 4086 % 4174 99p | 4528 §0p £4.25 7530 MHz £199 OP-AMPS
£74.55 (tor the colour VDU kit. | 040 Sop 40&% £140| 4175  £1.05 | 4529  £1.30 7.86432 MH:z 831 (AN Wik dips]

Send for more details {a large SAE 15 not essential but heips us) and a comprehensive Custom 2041 44 K 4193 £108 | 4530 70p 8.000 M:‘l g :; CATE
80 price kst. - 8.08333 MH: .| CA 3140E

NEW RELEASE 74C904 -5 8.388608 MHz fin 74 14p

We ara now able to sell the bare PCB's without the components but including fuil ;Ag]ls g;g 74C905 c7'sg 7:%8%? Eggg 8867237 MHz £299
documentation. Custom 80 CPU £18.83, Custom B0 KBP £19.39, Custom 80 Micro Bus £13. 87, N 7:C165 £1.08 - 74C905  S7p ;ACSZB =oe 9.375 MHz £33 LED DISPLAYS
Custom 80 32K RAM £21.25. Custom B0 VDU £23. 70. Ask us for details of Bare Boards for 74c00 280 ?]ﬁ C‘b facios Chog | 74co07 57 S i mmnM:z g; E
Custom 80 Systom - 7 5| acs cas2 | 74c174 oap Jicos R w0170 (orem BB Winmm 20

E - OL-T47E/ £1.
TEX MICROSYSTEMS "EPROMPT" UV ERASER ) Jace 2® o o Tacirs 330 7aco0s £169 soces  ggy  0TIMH gpu  QWETE o
: ‘ MC10 28p | 7Co5 £106 | 74C193 £115 | 79C310 7451 C% 8 M Bw '
= . 74C911 £7.39 P 12 000 MHz £350
B 74C14  30p | 74C107 £4.27 | 74C195 £1.00 74C912 £7.39 | 80CS7  85p 140 MK, 392 LIGUIR CRYSTAL
. H 74C20  28p | 74C150 £381 | 74C200 £7.45 74C9ta €146 | 80C38 92  4MeMH. 382 DSPLAY
74C30  28p | 74C151 £2.56 | 74C221 £1.41 74C915 £1.16 | 82C19 £6.20 15700 MH; £2.90 405" Digts 40 pi I

! 74C32  28p | 74C154 £381 | 74C373 £1.79 746918 €110 | 88C29 £290 13000 MH. 250 .78
TT— 74C42  95p | 74C157 £2.29 | 74C374 £1.79 74921 £17.07 | 88C30 €290 15432 M, 2%
A low cost alternative 1 the above erasers (UV 140 181) claimed by the manufacturer 10 74C48 £1.43 | 74G160 £1.40 74C01 57p | 24000 r3 78 19.968 MHz £300

erase up 10 32 chips 1 15-30 mins This is the cheapest eraser we have seen The unit has ;:gg 2‘7): ;:g:g; E”: ;:ggg gp 740923 £5.49 20,000 MHz £200 . M?inlfl cursuu

no timer. power switch or safety interlock switch The user places uL:1 Iud-'!?’ CT:IDS "'"10 - Pl7acexs eeoe! gl‘)sl&wm g-g l‘isozsa Fe]

loose conducting taam in the erasure tray {16 along the base. 8 on each side e chins 15243 85, 55,690 MH;z 2% WK 50366 £6.50
are held in place by the UV tube which sits in the tray {Uniske the UV 140.141, no ¢ ’ ;Ztggg :13% ;:tg:g; 333: ;:LSZM ao: ;:'L-gg 2‘7;:: 570 MHy fw
precautions have been tdken lo prevent the seepage of UV light, but the manufa " JaL800" 175, 741873 Z5p | 741546170 | 7aLS285 £1.18 | veL 373 g 27.145 MHz £100

state that “Incident ight from this device 15 quite sate at mslancesaazt;oveSLZ mcages 1 74LS01  13p 74L§74 gp 7:Lg:gg g: 7:1_25‘4‘7! gp 7415374 75p ggggstl gg Six uft‘:s!
— — (Dimensions - ~ 64 ~ 38mm 741802 14p| 74LS75 28p | 74L 74L p | 74LS375 48p : couw

MODULAR COMPU ER EPROMPT ERASER Price £33 TALS03 14p | 75576 20p | 74US157 36p| 7415249 6op | 7419977 sa awome  2m s o

SYSTEM CARDS . LSS 18| TASE Bop | i1 S| sy | JaSIR s [N 2%
4 p p P P | 74L P : .

International cards (mostly Kemitron) UV 141, UV ERASER 74LS08 16p [ 74S85 70p | 7415161 41p | 7415257 48p | 7arS304 Bop s
Arange of frtercational 1114 - J03mmi size Cards s y..o @ggy.to-use units designed for both 74LS0S  15p | 741586 38p | 74LS162 41p| 74LS258 40p | 7415386 86p TRANSIS‘;ORS 10 gli- ggnslﬁgog) 20
which may be gurchased indwidually a5 desired. 0% S oelg Lo oy on amatsur UV.prom 74LS10 16p| 74LS30 35p | 74LS163 41p( 74LS258 7415390 62p  BC107/8/ p p

lete system Purther detads + P 74LS11  15p | 74LS9! 80p | 74LS164 48p | 74LS260 21p | 74 5393 60p BC177 T3 RESIST(_)RS
::;:agrglt:ﬁe::::pjlenn;ms are epoxy glass 741812 15p| 741592 36p | 74L5165 75p| 74L5261£1.96 7415395 £1. 99 BC 213L 10p Carl?;:m '1}"\‘/\/';?;
with gold plated edge plug Ao upto 14 proms 74513 Wp| 7450 o 745185 85 T4L5706 250 | 741536 £190 ac 461 up f;t;env WETZ
New bare-board prices. Itra-violet tube 74LS1 p L 5p p | 74LS3968 £2.75 p e
P £11.50 Special shortwave ultra-violet tube. 74515 15p| 741596 £1.16 | 74.S170 72p| 74LS275£250 | 74LS399 (220 2N 3703/4/5/6 10p  1000f one valus £1.
MzB-3 2680 L;MUPCPU £11.50 Erase ime vanable between 5 and 50 741520 15p | 7405107 43p | 74LS174 72p | 745279 88p | 7415445 £1.40 2N 3820 a5p
SCM”SS od SC/MP CPU  £10.78 minutes in 5 minute steps lpreventing 24531 455 | 7419109 30p | 74LS175 S8p| 7415283 45p | 74LS447£744  TIP 2955 60p  CERAMIC CAPACITATORS
MPA;%‘KZ’HHG 1.80 over exposure which may shorten 7455 18p | 7415112 30p | 74LS181£1.30( 74L5290 57p | 7a.5490£1.80  TIP 3056 60p  10pF, 150F, ZZpF, 33pF. 47pF.
512,1 2K of 2102 £11.80 prom hfel cond 74L527 15p| 7415113 40p | 74LS183 €2 75 | 74L5293 46p | 741 S668£1.75 Espf,F I(I]h& uzn;; %
MXA-38K of 2114 £11.80 @ Shding tray carnes proms on conduc 741528 20p | 7415114 35p | 74LS190 68p| 74152956215 | 74, SE60£150  DIODES T00F, InSF, 0%, ¥,
PRM-B 8K of 2708 £10.78 bve foam 74LS30 18p | 74LS122 44p | 7405191 S8p | 745298 £1.30 74L5670£178% IN 4148 4p ¥, 6ofF, Wnf o @t &p each

M 2KROM/6KRAM £16.95 Satety interiock switch prevents the 747 g7 15p | 74L.$123 56p | 7405192 58p | 7405324 £2.00 . IN 400172 sp 1k, 20F 4inF s,um
e Input Port 11.50 timing circuit from operating and 34533 1gp | 74LS124£1.06 | 7405193 sso 7415325 £2 90 |N4003/4/5 6p  100aFat T
Ippzargul 1t Port £11.50 switching on the tube with the tray 74537 16p| 74US125 30p | 74US134 40p | 7405326 £2.90 74S " IN5601 15p
S R £1150 open . 740538 16p| 74LS126 30p | 7415154 40p | 74l 9326 (3 94 [ iA BRIDGE 150V 335
-PP-2 Prom Programmer £11.80 ® ‘MainsOr”and” Tube On" indicators 741540 16p| 74LS132 45p [,74L5195 40p | 7415327 £286
TPA.2 SC/MP Tape Interface  £10.76 Smart textured case 741542 36p | 7415136 28p | 7415196 S58p | 74LS347 £148 | 74504 73p SIL RESISTORS
OCR-6 SC/MP Keyboard Interface Complete instructians supplied 741547 40p| 74LS138 35p | 74LS197 85p | 7415348 £186 7 x 10K (Bpin)  42p

£10.75 Suppheﬂ complete with mains plug and 741548 80p | 74LS139 3Bp | 74LS221 60p | 745352 £1 85 8 x 10K {3pin}  46p
VDU-A £10.76 Hex 741549 60p | 74LS145 75p | 7415240 96p | 74L5353 £1.85 8 x 4K719pinl  46p
VDU-B £10.75 . 74851 15p | 74LS147 £1.70 ( 74LS24) 96p | 7415365 37p 8 x 1K {9pin)  d6p
vOU-G £10.75 . Model UV 141 - Price £77.70 741554 16p | 7415148 99p | 7415242 86p ! 7415366 37p_
New boards expected soon Also available without timer as
. K {single board VDU 32x24 £16.96 [ - Pri SAAB0S0 5 £8.51 UHF MOOULATORS
s £16.96 i Model UV 140 - Price £61.20 . MICRO PROCESDVSNEL?:SS SAAS020 £6.33 ,  UMIT1I £36 Vision modulator,
MZB-4 (Z80A CPU) . £33.60 En 4116 16K 200 8 TV game oi cheap compu-
MXDG(ZSGS E:{vgamuc narrl g::: * 780 DATA PACK e 20, GPU, P, CIC 6502 £a.25 ] &'25,15K 200m t_“g gc-rscormouen uans ter type £2%
DC-21S.0. Disk Controller . ehensive wformation on . X
PEA DD, Disk Cortrotlerl  fR30 oy mmmmmmmm 8520/21 4 R 795 Av3.10144 B uwomes Wide bandwidih,
HDA-1 tHard Disk Adaptor) £33.50 « 0 6622 g : g\{zsza.)sABLEs AY-3.-1015 ggg computer VDU type .. £4.50
SOF TWARE Mostsk 780 Frogramming Manvel M o 6532 5204 6402 .
ZYMON 1 Manitor (2K} £14.96 pagesl fuly detaded expienstion of ail the 280 €230 27081K x 8 1. 1402 €450 yM1285 E35 Combined wide
BCS BASIC (6K) £18.96 0 codes/zszembly lenguage. %: grou B3] 7otk <8 smgle 5v 96364E £5.94 Dandwidth viston  module

h intercarner sound,
SWITCH MODE PSUs Mostek 780 Miicrocemputer Data Book {spprox 708 CTC £290 | 26324K x 8 50 uos tor wit
ACW'SF'V“Q fe0.00 475 pages} contains ZB0 mstruction set and technical 280A-510/10 £13.95 Z%AK :Bv( £399 CHAB. GEN. KEYBOARD tugh pertormance . . £8.28
AC SIS SV o0 information and specifications of the 280 tamily ENCODER
R S213 1108 v v B ‘:zuo 1.6." 6800 MPU £2.95 PROQE:VV‘:?;:'NG MK 2302 £1529 VOLTAGE REGULATORS
s 68

QPEN CARD SWITCH MODE PSU Mostek Micromputer Systems Data Book (approx  6802MPU £3.99 50p sach prom RO-3 251315v Unpercase] 805 45p
FULLY ASSEMBLED P.C.B. CARD 187 = 108 J is of the Mostek F 6809 £8.75 ARE ERASER TUBE ;%75 7905 56p
moumu +EV/BA, 5V/5A, 12V/14, 12V/1A " 220 pages) contsins detais renge of 6810 (128 x 6 RAM) £1.20] SP AY5 2376 58 a8p

on.m i ircuil boards and software etc. x 8RAMI£1.30[] U-V tube (127} £10.00
irony EV/3A 24V/3A T2vI0.17A, 87 x 157 icrocomputer CirCul > ! 6BA10(128 x 8R. UV PROM ERASER FIRMWARE 7912 56p
. 52m £69.60 The weight of the deta pack is approximately 19 6820, 6821 P1A ng uVTH £61. 22O T T x 78]
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OSCILLOSCOPE

PROJECT

Fed up with those awkward moments when you want to measure a sine
wave and your oscilloscope’s at home? This instrument is everything
you could wish for — small, handy, efficient and independent of the
mains. Design by K.W. Dugge.

ompared with conventional
' instruments this oscilloscope is

smaller, lighter and better value
for money. It is barely larger than a
house brick and about as heavy as a
good multimeter; thus it is ideally
suited to mobile usage on building
sites, in installation work, in motor
vehicles and so on. The instrument can
be powered either from the mains,
using a separate 240 Vto 12V
transformer, or direct from a12 V
battery. The specifications are given in
the table.

The individual circuit blocks are
connected by ribbon cable. The 12V
DC or AC supply enters via two
connectors on the rear of the i
instrument, passing through a two-pole
switch (linked to the X-position
potentiometer) to the power supply
card. After stabilisation to 10 V, the
various working voltages are generated
here using a 25 kHz switching circuit.
Stabilisation of the input has the
advantage that all the output voltages
are thereby simultaneously stabilised,
ie they are independent of supply
variations. Because a switching
regulator represents a voltage source
having a low internal resistance and the
rcurrent output to the individual circuit
blocks is largely constant, further
secondary stabilisation measures are
unnecessary.

Also on the power supply card are
the individual trimmers (focus,
astigmatism, brightness) and the
voltage multiplier for the tube supply,
so that the tube (up to the deflection
plates) can be connected directly from
here by means of a six-way ribbon
cable. The connections fog the tube are
made direct to the base. No socket is
used, because the additional
capacitance would considerably
reduce the bandwidth.

A seven-way ribbon cable
connects the main circuit board with
the various supply voltages, and the
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Now this is what we call small ., ..,

(flyback) blanking pulse goes from the
main board to the grid G1 of the tube.
The main board contains the trigger
switching, the sawtooth generator an
the X- and Y-deflection amplifiers.

The three potentiometers mounted
on the front panel (X- and Y-shift, trigger
level) are connected by a five-way
ribbon cable to the main or
preamplifier boards, as appropriate.
Similarly the time-base selector on the

SPECIFICATION

front panel is connected by three single
wires to the main board.

The input voltage divider forms a
complete screened assembly,
comprising switch SW1 and the voltage
divider and preamplifier boards — thus
rio additional external wiring is
required. The complementary output
of the Y-amplifier passes to the
Y-deflection amplifier on the main
board.

Weight: approximately 1 kg.

Bandwidth: 0-7.5 MHz (— 3 dB) for six divisions (one div = 7 mm)
0-10 MHz (— 3 dB) for four divisions.

Input: BNC connector, switchable AC/DC/ground.

Sensitivity: 5 mV/div to 20 V/div in 12 calibrated 1/2/5 steps.

Case Size: approximately 175 x 105 x 100 mm.




The tube is supported by its metal screen and
cushioned by foam draught excluder. The power
supply is mounted beneath it.

HOW IT WORKS

VOLTAGE DIVIDER

AND PREAMPLIFIER

The input signal reaches the input voltage
divider from the BNC connector and the
mode selector SW2. After passing through
the voltage dividers, the signal goes via R3
(over-voltage protection for Q1) to the
gate of the dual FET Q1. The second gate
of this transistor is connected to the
Y-shift potentiometer RV1 and permits
vertical shifting of the 0 V line on the
screen. Any mismatch between the two
halves of Q1 can be trimmed out by means
of trimmer PR1. Q1, which is connected
in the source-follower mode, serves merely
to buffer the high impedance of the
instrument input and the voltage divider
from the low input impedance of the
preamplifier IC1. The gain is fixed and
determined by R12.  Complementary
output signals appear at Q and Q' and
pass along single wires from here to the
Y-deflection amplifier on the main board.
MAIN BOARD

The two transistors Q2 and Q3 on the left
of the diagram take care of the final
amplification of the Q and Q’ signals
provided by the preamplifier. The amp-
lified signal is connected to the Y and Y’
deflection plates using short, single wires
{lowest possible capacitance!) going direct-
ly to the base pins. The working point
of the stage is adjusted by PR3, the
gain by PR2. C10 and CV10 serve to
linearise the frequency response.

The trigger signal is taken from Q1 via
C8. Q4 and Q5 form a preamplifier
whose working point is adjusted by the
trigger level potentiometer, RV2. Q5
feeds the Schmitt trigger {C2a which con-

verts the input signal into rectangular
pulses. These rectangular pulses are
differentiated into ‘spikes’ by C17 and
R43, and are fed to the ‘set’ input of the
gating flip-flop (pin 4 of 1IC26). The gat-
ing flip-flop enables the sawtooth gen-
erator for one beam-sweep (in a hori-
zontal direction on the tube).

In order that a 0 V line will be traced
in the absence of an input signal { and
therefore in the absence of the ‘spikes’)
— for example, for direct voltage measure-
ment, or for reference purposes with the
input switch on ‘G’ — transistor Q6
is switched into conduction and thus
gives a continuous ‘set’ condition. As
long as rectangular pulses are present
at the output pin 3 of the Schmitt trigger,
they will be rectified by D1 and D2,
generating a negative gate voitage for
Q6, so that this stays non-conducting.
Thus the ‘Free-run/Automatic’ Q6
only works when there are no trigger
pulses available.

The output {pin 8) of the gating flip-
flop switches on Q7. This provides base
current — through R50 and PR4 — to
transistor Q8, which is connected as a
constant current source. The magnitude
of the constant current which Q8 provides
is determined by emitter resistors R44 to
R49 (selected by the time base switch
SW3). As soon as Q8 is switched on (by
Q7) one of the two capacitors C19 or C20
will be charged (according to the position
of the time base selector). Since this
charging takes place from a constant
current source, the voltage on the cap-
acitor increases linearly with respect to
time. This linear (sawtooth) voltage in-

crease is fed to the X-deflection transistors
Q12/Q13 by Q9 and Q10, so that the X
and X’ deflection plates receive a linear
beam sweep (from left to right on the
screen). A part of this voltage is fed via
R54/R55 to the input pin 12 of the reset
trigger (1C2d). As soon as the sawtooth
voltage attains such a level that the beam
reaches the right hand side of the screen,
pin 11 of IC2b switches low (approxi-
mately 0 V). This switches Q11 on, and
also supplies G1 of the tube {via C24)
with a negative-going, 40 V pulse, which
blanks the beam. At the same time, the
timing capacitor {C19 or C20) is dis-
charged, which returns the beam {blanked
during the flyback) to the left-hand side of
the screen. Pin 11 of the reset trigger also
drives the ‘reset’ input (pin 10} of the
gating flip-flop. This switches off Q7 and
Q8. As aresult there will be no new beam
sweep for the moment, while the current
source Q8, which charges the timing cap-
acitors, is switched off. A new sweep
will only be initiated by a trigger pulse
on the ‘set’ input pin 4, and this will occur
at exaotly the same point on the waveform
of the input signal as for the preceding
sweep. This ensures that successive traces
in a continuous sequence are written on
the screen in a uniform manner, provided
that the input signal is not altered. Trim-
mer PR4 provides for calibration of the
timing circuit (charging current adjust-
ment), PR6 is the working point adjust-
ment, and PRS5 is the gain 7picture width)
control for the X-deflection amplifiers.
The trace can be shifted from right to left
on 3the screen, from the front panel, by
RV3.
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Fig. 1 Circuit diagram of the input circuitry. The voltage
divider is built around switch SW1 and includes the four
divider blocks which are drawn separately.

The component overlays and constructional details
for the oscilloscope will be given next month.
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Fig. 2 Circuit diagram of the main board. The two dotted
capacitors in paralle! with C19 and C20 may be required
for trimming purposes — this is covered next month.
“ 55
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Fig. 3 Circuit diagram of the power supply. D21 «
BLANKING
| l ‘ | PULSE
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" ).
202
3 =0 -6V
R74 R75
47R 1k0
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G T 7 HOW IT WORKS

LN

DG7-32 TUBE

-4

|
| -
' TRIGGER THE POWER SUPPLY

} X SHIFT LEVEL Y-SHIFT The incoming supply voltage from SW4
i y (coupled to the X-position potentiometer)
|

i

+

X . " and fuse FS1 is rectified by D4 - 7. These
x ov 2| puT voLTAGE alslo ensure hcorrect pfolargzl: of the in{_);:t
1 —_— fg——0) INPUT voltage in the case of a source. e
|'| b . MAIN BOARD /77;7 PREAMPLITIER ——’> supply voitage is stabilised to 10 V by Q15
X . @ ma Q16 and Q17. The constant and almost
’ ripple-free voltage then passes to the
transformer T1 and the 25 kHz oscillator
L ] 1 formed by Q18 and Q19.

R73 limits the base current to Q18 and
Q19. R74/C28 suppress switching voltage
[ spikes. R75 in conjunction with D8
- | Top acts as a starting circuit (for the oscill-
[E }.G3 ation).

|

|

1

1

=

BLANKING
-6V
oV
+7V
+40V
+100V
+150V

G2 o The tube heater voltage is generated by
G1 \ the transformer secondary winding Tic.
K v F Winding T1d delivers a 156 V square wave,
- foweRswRY . which is rectified by diodes D13 - 16 and
— M passed to the deflection amplifiers.
F ghcl Diodes D13-16 must be BAV20 and D9-12

G3 K must be BA158, as specified in the Parts
‘THE TUBE CONNECTIONS List; on no account can ordinary bridge

|

| ‘l ‘[ rectifiers or rectifier diodes (eg TN400X)

L——__ﬁxi—:\l be used, as these are an order of magni-
H_.._/

tude too slow to rectify a 25 kHz signal.
The 156 V is reduced to 100 V (for
12V 700mA the Y-deflection amplifier) by R78/R79.
H H . From this is derived, through PR10,
Fig. 4 Block diagram of the oscilloscope. the tube G2 voltage (astigmatiom adjust.
ment) and also the 40 V DC for the
flyback switching, via R82 and ZD2. All
the voltage values given in the circuit dia-
gram are measured with respect to ground.
T1d also feeds the voltage multiplier
(D9 - 12, C29 - 32) for the generation of
the tube EHT supply of —460 V. This
voltage is fed to a potential divider SPR8
— brightness, PR9 — focus, R80) on
which the individual electrode potentials
for the tube are available.
The +7 V and —6 V supplies are gener- |
ated by Tle. The asymmetry of these
voltages is a result of the different values
of resistors R76 and R77. This is nec-
essary for the supply to the preamplifier
IC1, whose inputs, pins 1 and 14, sit at
about +1 V. The supply (source voltage
of Q1) is therefore sufficiently compen-
sated that the positive voitage (on pin 10)
is somewhat greater than the negative
voltage on pin 5.
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‘It's the chance
every constructor wants

It's something you have always wanted....something to build
your equipment into that’s smart, modern, strong, adaptable
to requirement and not expensive. The ‘UniCase' is yet another
triumph of 1.L.P. design policy. It presents totally professional
appearance and finish, ensuring easier and better assembly to
make it equal to the most expensive cased equipment,

The all-metal ‘UniCase’ is enhanced by precision aluminium
extruded panels engineered for speedy and perfect aligned
assembly within a mere five minutes, Designed in the first case
to accommodate |.L.P. power amps with P.S.U’s, the range
will shortly be extended to house any other modular projects.

WHAT WE DO FOR CONSTRUCTORS

Our product range is now so vast we cannot possibly hope to show it
all in our advertisments without overcrowding or abridging
information to the point of uselessness. So we have devised a sotution
which we invite you to take advantage of without delay. ALL YOU NEED
0O IS FILL IN AND FORWARD THE COUPON BELOW TQ RECEIVE
OUR NEWEST COMPREHENSIVE I.L.P. CATALOGUE POST FREE BY
RETURN. It gives full details of all current I.L.P. products for the
constructar together with prices, full technical and assembly details,
wiring and circuit diagrams etc. and it's yours, FREE. You don't even
have to stamp the envelope if you address it the way we tell you.

PRE-AMP
MODULES

ELECTRONICS LTD.

FREEPOST 4

GRAHAM BELL HOUSE, ROPER CLOSE, CANTERBURY CT2 7EP

Telephone Sales (0227) 54778 Technical Only (0227) 64723 Telex 965780
FREEPOST

Mark your envelope clearly FREEPOST 4 ind post it WITHOUT a stamp to
I.L.P. at address above. We pay postage when your letter reaches us.

SEND COUPON

(NO STAMP NECESSARY)

To: L.L.P. ELECTRONICS LTD.

LL.P CATALOGUE

rﬁf aré suﬁﬁiwa”tﬁ
WWS cif*l B. A%N A s

Britisi Rerospace, Marconl,

-

j @,Racal‘ﬁmranu GE&,mﬂls s

PLEASE SEND ME L.L.P. CATALOGUE, | Na™e:
POST PAID BY RETURN

AND OPEN UP

Address:

TOA

NEW WORLD OF

| HAVE/HAVE NOT PREVIOUSLY

BUILT WITH I.L.P. MODULES

QUALITY & VALUE

1.L.P. products are available also from Henry’s, Marshall's, Technomatic & Watford,
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SUPERSALE ‘81
All full spec, brand new devices.
2114 {450ns) £1.00, 4116 {200ns)
£1.15, 2708 £1.85, 2516 {single rail}
£3.00, NEC 2732 £5.60, 2532 £6.00,
2114 (200ns) £1.40. P/P 356p on
above devices.
Brand new
Detector.
University. size: 150mm flength)
x 100mm {width) x 90mm
{height), Complete with 100°
microamp motor movement 90mm
x 75mm. Supplied complete with
leads and pads, less batteries (2 »
4.5v)£7.50 + £2p/p.

SELF-CONTAINED battery
powered digital recorders.
Complete with data entry key-
board with 10 diit LED disolay!
plus modem interface and charger.
Some data £25 per system. Sorry,
caliers only

ZETTLER low profile PCB relay
30mm x 36mm 4.8/6.9v d.c.
2/2.5 amps a.c. contacts. 86p p/p
35

and boxed, Lie

p.
D TYPE CONNECTORS

9Way Socket {solder} 76p

15 Way wirewrap plug £1.00

37 Way Plug (solder} £1.80

37 Way Socket (solder) £1.80

25 Way Plug (solder) £1.85

25 Way Sacket {solder| £1.85

25 Way Plug (insulation

piercing) £2.65

25 Way Socket {Insulation

piercing) £2.66

50 Way Plug {solder) £2.00

P/P on above 35p

COVERS
37 Way (Plastic) £1.00, 50 Way
{Plastic} £1.20, 25 Way (Plastic}
96p, 25 Way (Metal) £1.28, 25 Way
(Metal} ITT open £1.00, 15 Way
(Plastic} 60p, 15 Way (Metal) 96p

P/P on above 35p .

DISPLAYS

P 5082/7414 4 digit DIL display -

full spec £1.50 each, p&p 35p.
Large “uantities POA.

Made for the Open .

HP5082/7650 .4"CA left and right
decimal point, high brightness,
only 65p, 12 for £6.60, p&p 36p
SUPERSAVER 1 )
DIL header Plugs {No covers)
14 way 18p, 16 way 25p, 24 way
96p (all gold plated) p/p 35p.
Ansley Header plugs. 14 Way
75p, 16 Way 95p, 24 Way £1.50.
{insulation piercing type) p/p 35p.
Ansley /0 Header plugs PCB
Mounting .1in 26 Way straight
65p. 40 Way r/a £1 p/p 35p.
SUPERSAVER 2
Tantalum Capacitors 25 voit. 4.7
uF, 14 for £1, p&p 35p.
SUPERSAVER 3
PRICE SMASH FND500 .5in.
LED displays, full spec 65p
O:)cAh, p&p 35p. large quantities

SUPERSAVER 5
3M 34 way (17 x 17) .1 insulating
piercing edge connectors for disc
drives etc. £3.50 each, p/p 35p.

SUPERSAVER 6
VIDEO LEAD
2 metres with PL259 plug £1.00

‘p/p35p

SUPERSAVER 7 "
Thyristors Type 16 Ria 100 Vrrm |
1000 Volts at 22 amps £1.65 each.
Limited stock, p/p 35p
Stud mounted rectifiers, type 40
HF 100 1250 volts, 40 amp, 4 foi
£2.60 p/p 35p

ONE ONLY — TEXAS SILENT
700 TERMINAL. RS232 110 baud. |
As new — £235. Carriage at cost.

SUPERSAVER 9
VELLEMAN EPROM Programmer
kit £200. Built £300 + VAT. S.A.E.
for full descriptive leafiet.

SUPERSAVER 10
Tangerine Microtan 65 Blank PCB.
Brand new plus circuit diagram
£4.50, p/p 50p (6502 based, 1K on’
board).

SUPERSAVER 8 |

SUPERSAVER II
PAPST MINJ-FAN 3% " x3%" x
1.5" deep. 220v 50Hz. Brand new
and boxed. £9.50 p/p £1.00.
SUPERSAVER 12
12.5mm power plug and 2 metres
. of cable. Suitable for Acorn Atom,
ZX81 etc. Only £1.00 per 10 p/p
126p. Trade enquinies welcome.
SUPERSAVER 14
BOX FANS 115V  50/60Hz.
120mm x 120mm. New. £4.50.
250V £6.50. P&P £1.00
SUPERSAVER 15
5K 3" multiturn trimpots, PCB
mounting, per box of 14 £2.50.
As above 1K and 50K, p&p 35p.
SUPERSAVER 16
OPTRON OPTO SLOTTED
SWITCH (Type OPB-814) £1,
p&p 35p.
SUPERSAVER 17
VU METER 48mm x 50mm ap-
prox. overall size. Face size
50mm x 28mm approx. Brand
new. £1.15 p&p 30p. (Sent at
purchaser'’s risk).

SUPERSAVER 18 SALE
PCB AMP (LM380). Unused.
65mm x 95mm approx. 9-12v
DC. 85p p&p 35p.

SUPERSAVER 19
10 DIGIT (Red). LED display
{.122in. digit size). With built-in
driver chip and built-in lens
magnifier. Data sheet supplied.
Brand new, £1.50 p&p 35p.

SUPERSAVER 20
4%in. JUMPER LEAD. 16 DIL
header to 16 DIL header. 95p
p&p 30p.

SUPERSAVER 21
2%in. JUMPER LEAD. 14 DIL
header to 14 DIL header. 65p
p&p 30p.

SUPERSAVER 22
1Ib reel of solder 18 SWG 64/36
alloy £5.50 p&p 90p.
A TERRIFIC GIVEAWAY. MC
1489 RS232 RECEIVER. Brand new

| 46p each. 10 for £3.50. Large

quantities p.o.a. p&p 30p.

SUPERSAVER 23
16K EPROM PCB 275mm x
18mm takes 8 x 4K eproms +
address decoder logic ranged as
16K x 16. Sorry no data. £3.50

p/p 30p. )
JUST ARRIVED large guantity of
assorted Microwave Wave Guides,
various bands + noise sources
from £5. Callers only.

MICRO REVOLUTION
The New Z8 Processor, Com-
plete PCB and parts to produce
this new CBU, built in tiny
Bagic and 4K Ram. RS232C
output plus User Ports. Only
45" x 45" f85 + VAT.
Further details SAE P/P £2.00.
Motherboard plus Eprom
Programmer to follow shortly.

AUGAT IC SOCKETS

{The best available)
16Dl 20p 24Dl 50p.
18Dil  26p 40 Dil  55p

WE STOCK a vast range of TTL,
CMOS, some 74LS. MINIATURE
TOGGLES, etc.
PSUs. We have a large stock of
power supplies at very realistic
prices (callers).

NEW LINES

UECL Edge connector .17 75 Way
gold plated (wire wrap) £1.65 each
p/p 35p.

REG PCB (less components), 5V
1 amp, 12V 1 amp and heatsink
{(60mm x90mm}. Brand new,
£1.00. Heatsink only, 55p. P/P

35p.

NEC FIP4B13 4 digit glass
display (green with centre
colons and plus and minus
sign), only £1.35. P/P 30p.

PL259 SOCKET CHASSIS
MOUNT. 50p p&p 30p.
TRANSFORMERS 012, 024 1
amp £2.50, P&P 50p.

TTL SALE 7410 9p, 7413 18p,
7416 18n. 7490 28p, 74155 45p,
74174 60p, 74181 74285 £2.25.
P&P 35p.

WHY PAY POUNDS? — Just ar-
rived Amphenol 36-way plug
and socket {(used) to fit all your
printer. Only £2.75 per pair. P/P
35p.

Terms cash with order {official
orders welcomed from col-
leges, etc). All enquiries s.a.e.
please. All prices inclusive of
VAT, unless otherwise stated.
Postage as shown per item.

1

STOP PRESS
2716 Single rail Eprom ({used).!
Fully  erased, replacement
guaranteed. £1.95. 10 for £17.

P/P FREE

PLEASE DO NOT ORDER

GOODS FROM OLD ADVERTS.

PHONE BEFORE ORDERING.
SURPLUS STOCKS

PURCHASED )
.
L IR

FOR CASH

LB ELECTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB10 9L S, ENGLAND
All enquiries s.a.e. please

Telephone answering machine
service out of business hours.
New retail premises, now open
Mon, Tues, Thurs, Fri, and Sat,
9.30-6.00 Lunch 1-2.15
weskdays. Closed all day Wed-
nesday. We are situated just off
the A40 opposite Master

Brewer.
ALL PRICES INCLUSIVE OF VAT

 UXBRIDGE 55399

usual price penaity.

These new kits offer the chaice of moving magnet or movin,

style, easier construction and a fuil two year warranty.
The new range consists of The CK 1010 Stereo Pre Amplifier, The CK 1040 WPC Power Amplifier, The CK 1100 WPC Power Amplifier.

CK 1010

This kit contains all the necessary parts to build a complete pre-amp. The main PCB is read
mechanical assembly of the connections and controls to the pre punched chassis.
The CK 1010 takes its DC supply from the CK 1040, 1100 or, if using a different power amplifier a PSK power supply kit. Inputs for disc,

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

CK 1040

L]
This is a nominal 40 watt per channel power amplifier kit which features our dual

* included and protection is provided from short circuit outputs.

CK 1100

YT L T T I T
HIFI STEREO AMPLIFIER KITS

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

g coil inputs, 40 to 100 watts per channel, in fact, everything that made the previous models so popularis included but with added

ly assembled and tested therefore construction is simply a matter of point to point wiring and

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.

**It would seem then that Crimson have maintained their position at the top of the commercial kit-build field. There is no oriental amplifier | know of that can better the sound of this combination
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

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

PRICES CK 1010 — RRP £90.00; CK 1040 — RRP £119.00; CK 1100 — RRP £149.00; MC2K — RRP £25.000; PSK — RRP £20.00
Barclaycard or Access accepted, otherwise send C.W.0. C.0.D. £1.00 extra. All prices include P&P to anywhere in the U.K. Export: Write for pro-forma

tuner and tape are provided and an optional add-on

ETI MAY 1982



Device Prics | Device Price
MEMORIES REGULATORS
2114L-200ns  1+0.83 | 7805 0.39
25+0.88 | 7812 0.39
21141-300nsGTE 155 | 7815 0.39
{FOR ACORN ATOM) 78L05 029
2708 450ns 14228 | 78012 029
25+1.9 | 78015 029
2716 450ns  1+249 | 7905 055
tsingle +5V} 254228 | 7912 0.55
ggﬂi Sggns 6.0: 7915 055
32 450ns  1+4.5
25+4,25 | 79105 0.50
2732450ns  1+399 | 79112 059
25+380 | 79L15 0.50
2732 350ns 750 | LM309K 089
4116 200ns  1+0.74 | LM3I7K 320
254070 | LM323K 4.95
00+0.87 | LM338K 415
4116 150ns  1+083
25+0.80 | ZB0 FAMILY
4118 200ns  1+390 | Z80CPU  3.40
25+345 | ZB0ACP; 380
4118 150ns 800 | 280 CTC 299
5516 200ns 1250 | Z80ACIC 289
6116 200ns 795 | ZB0DART  10.00
6116LP 200ns  10.00 | Z80A DART 1200
6116LP 150ns 1085 | 80 OMA 085
Z80ADOMA 1185
CRT CONTROLLERS 280 PID 349
EF6845P 950 | BOAPD 375
EF9364P 594 | 280 SI0-0 1089
EF9365P 62.80 | Z80A SI0-0 11.99
EFO366P 6290 | 280501 1099
EF9365/6 DATA AND Z80A SiD-1 11.99
APPLICATIONS ~ 2.00 | Z80S10-2  10.99
Z80A SI0-2 1199 .
BUFFERS MK 3886 11.00
811595 090 | MK3886-4 14.47
81LS% 0.80
811597 0.90 | 6800 FAMILY
811598 090 | 6800 299
8T26A 099 | 6802 3909
5T28A 140
e 135
8797A 135
8798 145
DATA CONVERTERS
IN425E-8 345
ZNA26E-8 3.00
INA2TE-8 599
ZN42BE-8 415
INA29E-8 210
ING32CI10 2899
ZN433C0-10 259
7N440 .83
ZN432E-10 1475
N447 9.14
IN448 685 | .
N449 320
[T rwopey DisC
CONTROLLERS
FOI771 17.12
FO1791 32.61 | 6803C "
FO1793 3261 | 6809 299
FD1795 3533 | 6810 125
WD1391 45.50 | 682! 125
WD1393 4550 | 6840 420
WD1395 4550 | 6850 150
WD1397 45.50 | 6862 891
WD2143-01 545 | 6671AIT 1870
WD1691 10.87 | 6880 107
6887 0.80
MISCELLANEQUS 68488 o
SUPPORT CHIPS 6875 a8
AY-31015 3.25 | 6843 1399
AY-3-1270 7.85 | 68B00 470
AY-3-8910 0.95 | 68802 19.01
AY-5-1013 345 | 68821 229
AY-5-3600 7.95 | 68B10 200
AY-5-2376 8.95 | 68840 470
0P8304 450 | 68B50 2.15
MC1488 050 | 68000C4 110.00
MC1489 050
MC3446 295 | 8500 FAMILY
MC3448A 425 | 6502 4.25
MC3480 785 | 6520 2990
C3487 295 | 6522 475
MC14411 694 | 6532 6.95
MC14412 708
RO-3-2513L 6.00 | 8080 FAMILY
RO-3-2513U 599 | 80854 5.50
ULN2803A(L203) 0.84 | 8212 170
8216 0.99
DVM CHIPS 8224 195
IN450e 761 | 8228 385
IN450E DVMKIT 25.00 | 8251 3.80
8253 795
NEW LINEARS 8255 360
LM301AN 0.25
LM308N 0.80 | CMOS 4000 ‘&
LM3TIN 069 | SERIES
LM319N 220 | 4000 0.1
LM324N 0.30 | 4001 0.1
LM3d8N 058 | 4002 0.13
LM555CN 0.18 | 4006 0.60
LM356CN 0.49 | 4007 0.15
LM725CN 3.20 | 4008 0.55
LM741CN 0.14 { 4009 0.28
LM747CN 0.70 | 4010 035
LM748CN 0.34 | 4011 0.2
OfFFICIAL [
ORDERS VISA
WELCOME

T4LS SERIES
741500
740801
741502
741503
741504
741805
741508
741509
741510

»
a
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Device

741811
741812
741513
741814
741515
741820
741521
741522
741826
741827
741528
741530
741832
741833
741837
741538
741540
741842
741847
741548
741849
741851
741554
741555
741873
741874
741875
741578
741578
741583
741585
731586
741890
741891
741592
741593
740895
7418108
7415112
7418113
7415114
7408122

745123
7405124
745125
7415126
7415132
745136
745138
7415139
74(5145
7405148
7415151
7415153
745155
7415156
7408157
745158
745160
7415161
7415162
7415163
745164
7415165
7415166
7415173
7415174
7415175
7415181
7415190
74(5191
7415192
7415193
7415194
7415195
7415196
7415197
7415221
7415240
7415241
7415242
7415243
7415244
7415245
7418247
7415248
7415249
7415251
7415253
7415257

24 HOUR TELERPHONE SERVICE FOR
CREDIT CARD USERS

Device Price
7415258 0.39
7415259 079
7415261 195
7415266 023
7418273 075
7415279 039
7415283 044
7415290 0.54
7418293 045
7415365 034
7415366 0.36
7418367 034
7415368 049
7418373 074
7418374 0.74
7418375 0.47
7418377 0.89
7415378 069
7418379 064
7415386 029
7418390 0.54
7418393 059
OIL SOCKETS
LOW PROFILE - TIN

8 pn 0.07
14 pin 0.09
16 pin 0.09
18 pin 013
20 pin 0.4
22 pin 017
24 pn 0.19
28 pin 0.25
40 pin 029
[ NEW |
LOW PROFILE -
GOLO

8 pt 0.22
14 pin 029
16 pin 031
18 pn 033
246 pin 0.35
22 nin 0.40
24 pin 0.42
28 pin 054
40 tn 0.81

ZERO - INSERTION
FORCE DIL
24 pin
28 pin
40 pin

|

I

1008 MH;
1.8432 MH2
36864 MHz2
4 MHz 85
6 MHz 1.80
8 MHz 1.95
14 MHz 345
LTI unr
gloouumns

MHz
8 MHz

3.70
440

DATABOOKS
THDMSON-EFCIS
6800 Data Book
{Inc p&p) 505

Data Converter
Handbook

{Inc p&p)
DATASHEETS
Photncoped Data
Sheels available for
most product at 8p
per page ex. pap
and VAT Please
telephone for details

| KEYBOARD
Electromechanical
ASCH Encoded
(Upper & Lower
Case) Keyboard
56 Keys inc. Shift Lock.
49.95
{Cariage 2.00)

CASE

Structured Foam
Case for above
ncluding Steel Base
Firished in Black
and Charcoal

Price each  49.95
(Carriage 10.00)

MAINS
TRANSFORMER
Suitable for +5V
at 25A £12v at
1A Power Supply
(Using Bridge
Rectiticabion and
LM323K)
Price each  10.85

QUANTITY
DISCOUNTS
AVAILABLE

PLEASE SEND S.AE.(20p} FOROUR NEW 1982 CATALOGUE. FREE REPLIED PAID ENVELOPE

WITH EVERY ORDER. AL

PRICES EXCLUDE P & P ON ORDERS UNDER £10 {75p) OVERE£10

CASHWITH ORDER AT LIST PRICE ONLY AND VAT (15%). ALL ORDERS DESPATCHED ON DAY
OF RECEIPT WITH FULL REFUND FOR OU

QOF STOCK ITEMS IF REQUESTED.

UK101 AND SUPERBOARD

UK101 with 1X and free power supply and modulator
kit £120, built £149. UK 101 display expansion kit £14,
The below accessories suit both the UK101 and
superboard- Extra ram £2.10 per K. 16K memory
expansion complete kit £60, built £568. 32K memory
expansion kit £74, built £82. Cassette recorder £19.
Cegmon £22.50. Wemon £14.95. Word processor
program £10. Centronics interface kit E£10. 810
expansion board £179. Cased minifloppy disc drive
with DOS £276. The below suit only superboard:
Colour adaptor board built £46. Assembler/Editor
tape £25. Guard band kit £10. Series 1 only 30 lines
x B0 characters display expansion kit £14.

EG3014 Expansion box with 16K/32K ram £199/£213.
Wh are, disc specialists for the Genie. S:ngle sided
disc drives: 40 track £220. dual 40 track £376, 80
track £269, dual 80 track £469. Double sided dives: 80
track £399, dual 80 track E£899. Double denisty
convertor £72. Ldos £88. Newdos + £48. Ajedit disc
word-processor E44. Colourboard E36. Paraliet
printer interface £36. Monitors: EG100 white E£69.
OVMBIPGR green £99. Colour Genie poa Genie 3 poa.

YTV WIS VTV P \
. . !

b
|‘ £

PRINTERS

el

—¥

Buy any of the below and get a free interface kit and
word processor program for UK101 or Superboard.
Epson MX70 £2B9. Epson MX80T £339. Epson
MX80F/T1 £376. Epson MX80F/T2 £419. Epson
MX100 £495. OK! Microline 80 £275. OK! Microline
82A £399. Cantronics 737 £336. Centronics 739 £419.
Seikosha GPBOA £199. Seikosha GP 100A £216.

SINCLAIR PRODUCTS*

2ZX81 built + mains adaptor £89.95 (post £2.95 extra).
SC110 Oscilloscope £128. PDM35 £32.96. DM450
£108. .

BATTERY ELIMINATORS*

3-way type 6/7.5/9V 300ma £3.60. Stabilized mode!
3/6/7.5/9V 400ms £7.96. 100ma radio types with
press studs 9V £4.95. 9+ 9V £8.26. Car convertor 12V
input, output 3/4.5/8/7.5/9V 800ma £3.04.

BATTERY ELIMINATOR
KITS*

100ma radio types with press-studs 9V £1.79, 9+ 9V
£2.50. Stabilized B-way types 3/4.5/6/7.5/9/12/15/
18V 100ma £3.12, 1 Amp £8,60. Stabihzed power kits
2-18v 100ma £3.12, 1-30V 1A £8.50. 1-30V 2A
£16.30. TTL and computer supplies 5V stabilized
1.5A £9, 3A £14, BA £23. 12V car convertors
6/7.5/9V 1A £1.62.

TV GAMES* .

AY-3-8600 + kit £12.98. AY-3-8560 + kit £9.26.

BI-PAK AUDIO MODULES*
AL30A £4.36. PA12 £9.31. PS12 £1.76. T538 £2.90.
AL60 £6.62. SPM80 £6.26. BMTS0 £6.36. Stereo 30
£19.00. AL8O £8.58.

VIC 20 COMPUTER

VIC 20 with free kit to allow use of a normal cassette
recorder £166. Kit by itself £8. Vic cassette racorder
£36.50. Floppy disc drive £309. New low cost |
memory board, no need for a mother-board, comes
with 3K ram + gocket for a rom + sockets for 24K of
ultra low current Nmos ram {Just plug in chips 10
expand memory) £48. Extra memory chips £7.80 per
2K, Vic pnnter £189. Joystick £6.62. Vic tool-kit rom |
£16. "'Vic Revealed™” book £10 (no VAT).

COMPONENTS*

1N4148 1.6p. TN4002 3.7p. NESS55 8 dil 22p. 741 8 dil
16p. 2114 low current 300ns £1.06. BC182, BC184,
BC212, B(214, BC547, BC549 Bp. Resistors 5% %
watt E12 10R to 10M 1p, 0.8p for 50+ of one value.
Polystyrena capacitors E12 63V 10 to 1000pf 4p; n2
10 10n §p, Ceramic capacitors 50V E6 22pf to 47n
2.5p. Elactrolytic capacitors 50V .5, 1, 2mf 8p; V5,
10mf 6p; 16V 22, 33mf Bp; 47mf 4p; 100mf 7p; 330.
Zeners 400mw E24 2v7 to 33v 7p. Preset pots
subminiature 0.1W horiz or vert 100 to 2M2 8p. IC
sockets 8 dil B.7p, 14 dil 10.1p, 16dil 12p.

SWANLEY ELECTRONICS

DeptET1, 32 Goidsel Rd., Swanley
Kent BR8 8EZ
Tel Swanley (0322) 64851

Postage £3.50 computers, £4.50 on Printers
and 45p on other orders. Lists 27p Post free.
Please add VAT to all Prices except those
sections marked with a * which already
include it. Overseas and official credit orders
welcome.

SC110 FULLY PORTABLE OS

CILLOSCOPE

features of a bench oscilloscope.

thandes

Teag it Meker
Fra Tach

37 Whi

The new THANDAR SC110 represents a break through in Oscilloscope development.
The SC110 is less than 2" thick and weighs unders 21ibs, yet it retains the standard

FULL-SIZED PERFORMANCE

@ ... *MHz band width

@ 10mV per div. sensitivity

® Full trigger facifities are provided includ-
ing bright line and auto, with T V. line
and frame filtering

@ RUNS-ON ORDINARY HP11 {four)
batteries or rechargeables

@ Basic price — £139 UK Post free

Optional extras —

AC Adaptor £5.69; Rechargeable batteries

£8.63; X1 Probe £8.05; X10 Probe £9.20;

gls)ém Switched Probe £10.90; Carry Case

LARGE SAE FOR COMPLETE LIST

All prices include VAT. Offical orders welcome. Mail order only, or callers by prior

appointment, Barclaycard/Access welcome. Cash/cheque, etc., with order. Large

SAE for complete Thandar list. Government and Ed al Establi
orders welcome.

B~.|K_. ELECTRONICS

PFM200A FREQUENCY

METER

@ Pocket size ® 8-Digit LED display @
Frequency range 20Hz-200MHz @ Resolution
0.1Hz ® Sensitinity typically-10mV rms

@ Timebase accuracy 2ppm @ Battery life
10 hours @ Frequency: 2 ranges, 4 gate times
® Price £568.69 UK Post free

Optional extra.: — AC Adaptor £5.69

1ts official

| S—

Tet: Southend 627672

Leigh-on-Sea, Essex SS9 5TY _ VISA
|




Economy CMOS

Vocoder
S.P. Giles, Edmonton

TECH T

220k 618

AR Mo
MIKE § ) 47 :

O
INPUT
100n 10k

The principle of the vocoder has been
well covered in ETI in the past but it is
very expensive to construct such a pro-
ject due to the high component count,
especially op-amps. This circuit attempts

iC1a IC1b

|
TO OTHER FILTERS

NOTE:

iC1,2 ARE 4049
Q1 1S BC109
D1 1S 1INS14

SOUND ;
SOURCE O—-—o|
INPUT 100 10K

|————o outpuT

|
TO OTHER FILTERS FROM OTHER VCAs

Fig. 1 Circuit of one channel of the CMOS vocoder. to bring the vocoder nearer the pockets
of those who would not normally have.
Fig. 2 Several channels are connected in parallel to form the sufficient funds. CMOS inverters are us-
complete vocoder. ed instead of op-amps for cheapness.
The signal to be analysed, normally
the human voice, is fed into the mike in-
put and amplified by inverter IC1a. IC1b,
; a bandpass filter, allows a very narrow
e, ENVELOPE band of the input through. The centre
FOLLOWERY frequency of this band is determined by
PR1. The amount of energy present .in
this narrow band is measured by an
ENVELOPE )- envelope follower consisting of inverters
(I — ICic, d and D1.
§ i | If asound sourceis connected to the
‘ other input it is necessary to transfer on-
to it the energy present at point A. This is
done by Q1, a voltage-controlled
amplifier with the level set by the
envelope follower voltage. PR3 should
be adjusted for zero output at point B
with no input. Inverter IC2a is a simple
mixer for all the VCA outputs.
The second diagram shows how the
o vear b aNRA L T0% filter bank is built up. It is suggested that
aminimum of 20 channels be used to get
. L5 the best results. In this case PR1 and PR2

FROM IC1a

FILTER 2

ENVELOPE
L FILTER N FOLLOWER N

L
W

FROM IC1e 1 10k
FILTER ¥ - YCAT e A A

sl should be set to approxirmately 1k2 inter-

_WV\J vals from one channel to the next. The
greater the number of channels the bet-
ter the results.

L

FILTERN. - _ p VEAN
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. FEATURE

v

100k

INPUT

100n

1000

470n

1N914

33k §

220k

<«
o
100k 100k% 220052

Simple Graphics On A

Scope Screen
G. Heath, Oxted

T he circuit described here will display
eight 16-bit words on an oscilloscope
screen. The counters and D-to-A con-
verter provide positioning information
which is scaled by the two 741 amplifiers.
The actual 1s and Os are produced by the
summing of a sine and cosine wave to
the X and Y amplifiers. When the 74150
outputs a 1 the Y output is shorted to
ground, drawing a 1 on the screen.

The size of the characters can be ad-
justed by varying PR1 and PR3, the
overall word size by PR4 and PR6. PR2 is
adjusted for sine wave purity.

SINE/COSINE GENERATOR

Ht AAAN

Guitar Tracking

Oscillator
S. P. Giles, Edmonton

T his circuit will enable a guitarist to pro-
duce a second note in harmony with the
note he is playing. ICla amplifies and
squares up the incoming guitar signal
which is then passed through 1 kHz
lowpass filter IC1b. This is to remove
most of the harmonics leaving a

reasonable square wave at the fun-

damental pitch of the note played. 1C2a,
2b and IC3 form a simple compressor so

that phasedocked loop has a better

chance of locking on to the square wave
applied to pin14. Inside the 4046, there is
a VCO which oscillates at a frequency

s

determined by the RC network around
pin 9, and is applied to one input of a
phase comparator. An external square
wave applied to the second input will
produce an error voltage which is pro-
portional in magnitude to the difference
between the external and VCO frequen-
cies. The error voltage is passed to the
VCO until the two frequencies are the
same, ie the VCO is locked to the input
signal.

The error voltage can be extracted
from pin 10 of IC4 and passed via RV2to
a second 4046, IC5. RV2 varies the level
of the DC signal which controls the fre-
quency of the VCO in IC5. The resistors
from pins 11 and 12 of IC5 can be chang-
ed to alter the maximum and minimum
frequencies of the internal VCO.

€3
j§300p

RESET|

RESET |

CLOCK O

7493

7493

Bl

OUTPUT

5

10k

R3
10k

Wes
300p

L
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“IRRESISTABLE “CAPABLE AUDIOPLUGS, SOCKETS
RESISTOR BARQGAINS'’ CAPACITORPAKS" AND ACCESSORIES
PakNe. Qty* Duscripben Price Pah No. Qty*  Descripbon Price pieces of Audio Plugs, Sockets and Connectors
$X10 400  Mixed “All Type” Resistors £l SX16 250  Capacitors Muxed Types £l 25 to include DIN 180°-240°, Inlme 3-6 Pin,
sx1 400  Pre-formed %-% watt Carbon X7 200  Ceramic Capacitors Mimature Speakers, Phono, Jack. Slereo and Mono, elc etc. Valued
Resistors £l Mixed £1 at well over £3 normal. Order No. SX25 Our Prce £1 50
X112 200 ' watt Carbon Resistors £l X1 100 Mixed Ceramics 1pf- S bpf 3] per pak, Guaranteed to save you money
K13 200 % watt Carbon Resistors £l $X19 100 Mixed Ceramics bapf- 0.5mf £l
SX14 150 4 watt Resistors 22 ohm- 5X20 100 Assorted Palyester/Polystyrene $X26 3 Prs of 6 pin 240° DIN Plugs and Chassrs
2m2 Mixed 3] Capacitors £1 Sockets 509 |
$X18 100 | and 2 watt Resistors 22 $x21 0 Mixed C280 type capacitors SX27 | » Right Angle Stereo Jack Plug 6.3mm plus '
ohm-2m2 Mued 3 metal foil £ matching metal chassis mounting sackel 30p
Paks SX12:15 conlain a range of Carbon Film Resistors $X22 100 Electroiytics, ali sorts £l $X28 4 Phono plugs and 2 dual phono connectors 309
of assorted values from 22 ohms to 2.2 meg. Save 23 50 Quality Electrolytics. SX29 1 x 2.5mm Plug 10 3 S5mm Socket adaplor 200
pounds on these resistor paks and have a full range to 50-1000mf £1 $X30 1 x 3.5mm Plug to 2.5mm Socket adaptor 200
Cover your projects. Sx4 20 Tantalum Beads. mixed £1 $X31 1 x 35mm Plug lo Phono Socket adaplor 0o

*Quantities approximate, count by weight *Quantities approximate. count by weight.

TECASBOTY

The Electronic Components and Semiconductor Bargain of the Year. A host of Electionic

TRIACS — PLASTIC T

4 AMP — 400v — 10202 — TAG 136G

10F% 10 OFF 0 OFF 100 OFF components including polentiometers —~ rolary and slider. presets — horizontal and vertical
L) (% %41 £17.50 £30.00 Resistors of mixed values 22ohms 1o ZM2 — 1 Bto 2 Walt A comprehensive range of

8 AMP 400v — T0220 — TAG 425 capactors including electrolytic and polyester types plus disc ceramics etcefera.

L] £5.79 £21.50 £50.00

Audio plugs and sockels of various types plus switches, fuses. healsinks, wire. nuts;bolls.
gromets. cable clips and tyes. knobs and P.C. Board. Then add to thal 100 Semiconductors
to nclude transistors, diodes SCR's opto's, all of which are current everyday usabie devices, | -

2K3055 The best known Power Transistors in the
World — 2N3055 NPN 115w

Our BI-PAK Special Offer Price: 1 Inall a Fantastic Parcel. No rubbish all identifiable and valued in current ca!alogues atwell
10 50 ot 100 oft over£25 00 Our Fight Against Inflation  Price —
£3.50 £1600 1000 — Beal the Budget USsT 0.
BD312 COMPLIMENTARY PNP POWER - ~ Down with Denlesscon J £6 5
TRANSISTORS 10 2N3055. ™ Oino 5X86
Equivalent MJ2955 — B03)2 — 103 1 o X :
SPECIAL PRICE £0.70 oach / \ S -
10 E650 /O -

¥

-

BARGAINS
$X42 20 small 125 Red LED's 3
$X43 10 Rectangular Green LED's 2 £l
SX46 30 Assorted Zener Diodes

250mw-2 watt mixed voltages.

all coded. New £l
SX47 4 Black Instrument

Knobs—winged with pointer %"

Standard screw. Fit size 29 x

20mm
SX49 20 Assorted Shder Knabs

Black/Chrome. etc £l
SK80 12 Neons and Filament Lamps. Low

voltage and mains — various types
and colours — some panel mounting  £1

£1FREEPAK-

Get a £1 FREE PACK Orders over £10 excluding VAT
Choose &1 Pack free (or 2 x 50p) add 1t to your order and
Save even more money

Thws offer anly applies to this advertisement

Satisfaction of your money back has
always been BI-PAK's GUARANTEE and 1t still 1s
All these Sale items are in stoc k| in quantity and
we will despatch the same day as your

order 15 received

Silicon NPN‘L’ TypeTransitors'

‘ 1 Amp SILICON RECTIFIERS .
MORE BARGAINS! STILL MORE! Glass Type similar INADO SEAIES IN4001-INODE P ey e -
SIS1 60 metres PYC covered Hookop 50 — 500v — uncode] ~ you selct lor VLTS e B A a0 Fie 100400
wite single and stranded. Mixed SLIDER POTENTIOMETERS ALL perfect devices — NO duds Min 50v VCBO 45 VCEOQ 30 IC2 e 100-
colours. 8 Plastic 40mm Travel Mono 50 for £1.00 — worth double ORDER NO SX76 ALL perfect gevices — uncoded ORDER AS SX183L
S g'r:";‘:glgisc‘;m 7400 i SK63 51 470 ahms Lin sxgg N :;: Lin Siticon General Purpose NPN Tiansitors T0-18 Casei 50 oft 100 oft 500 ot 1000 oft
SKS9 10 Assorted Ihp Flops and MS) SXB45x Ik Lin G54 Log Lock 1l leads — coded CV7644 Simiai 10 BC147 & £1.50 £2.50 £10.00 £17.00
m 1p Flops an t eSSl SHEISx 100k Ln ~BCI07— 7189 AL NEW! VCE 70y IC00mA =
SI6D 20 Assorted Sher - "““,ﬁ:;g‘",,,,i‘:’”‘ LmegLin Hers0 wor Wa swon oo s PNP SILICON TRANSISTORS:
Potentiometers £ $X71 50 BC108 “Fallouts” Manufacturers out of price. £2.00 £3.80 £17.50 £30.00 2 Similar ZTX500 ~- ZTX214 — E-Line
$X61 ’ZlStAsso;Jleleattenuometers‘ . speconvullsovpu;ucvou test Boar, F Silicon General Purpose PNP Transistors 10-5 Case VCED 40 VCBO 35 Ic 300mA Hie 50-400
otary, Dual, etc | $X72 A mixed bundle of Copper Clad Board, Fibre Kk fit | ? 2N2905A
K62 40 Assorted Pre-Sets Hor/Vert | glass and paper Single and double sided. A B T S A Brand New . Uncoded - Pefect Devices
elc £l fantastic bargain £ SO0 10001 5000 1000 of 500f 1000 5000ff 1000 off
SX79 10 Reed Switches — ms twc SX78  Genuine MULUARD OC71 Germanium PNP PRCE §£2.50 £4.00 £19. 00 £35.00 £2.00 <£3.50 £15.00 £25.00
3 Micro Switches — £l Transistors Brand New 10 for £l der as CV9507 Order as ZTXPNP
BI-PAK S OPTO BARGAIN { g TheThirdand s ot oty e
OF THE YEAR! d ‘ Fou rth Hand- (X case with ift up id Charge/Test switch LED
L

Valued at over £10—Normal Retail—we ofter you a pack of 25 Opto
devices to include LED's Large and Small in Red. Green. Yellow and
Clear 7 Segment Displays both Common Cathode and Common Anade
PLUS bubble type displays—iike DL-33 Photo Transistors—similar to

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

v devices will cost you just H
. !
£4+00 |

AND we guarantee your money back «f you are not
complelely satislied. FULL data etc included

Order No. 8X&7.

¢' . you always need

- but have never gol until now
& This helptut umit with Rod mounted
‘horizontaily on Heavy Base. Crocodrie clips
attached to rod ends Six ball & socket joints
give infinite vanialion and positions through
360° also available atlached o Rod a 2 diam
magmitier giving 2 5 « magnification Helping
hand unit available with or without magnifier
Our Price with magnifier as Hustrated ORDER
NO T402 £5.50
Without magnitier ORDER NO T400 £4.75

o

BI-PAK’s COMPLETELY NEW CATALOGUE
Completely re-designed. Fullol the type of components you require. plus some
very interesting ones you will soon be using and of course, the largest range of
semiconductors for the Amateur and Protessional you could hope to find

8 watt (RMS) Audio Amp

High Quality audio amplifier Module [deal for use in
record players, tape recorders, sterea amps and
cassette players, etc Full data and back-up diagrams
with each medule

Specihcation
@ Power Qutpu! 5 watts RMS @ cad impedance §-16
ohms @ Frequency response 50z to 25 KHz—3db @
Sensitivity 70 mw for lull output @ Input Impedance
50k ohms @ Size 85 x 64 2 30mm @ Total Harmamic
distortion less than-5%
Bl PAK'S give away price

£2.25

“You could not Build one
for this price.

There are no wasted pages of useless information so often yncluded in
Catalogues published nowadays Just sohid facts 1.e. price. description and
individual teatures of what we have available But remember, Bi-Pak’s policy

has aiways been to sell quality components at competitive prices and THAT
WE STILL DO.

Bi-PAK'S COMPLETELY NEW CATALOGUE 1s now avarable to you You wili be
amazed how much you can save when you shop for Electronic Components with
3 Bi-Pak Catalogue Have one by you alt the time—1t pays to buy BI-PAK

e -\
Ezﬁ

To recewve your copy send 7 8 plus 25¢ pdp

Indicators at each of the tive charging points

Charges - Power

PP3 (9V) 220 240V AC
U121 5V peniitel  Dims -
utigrsv C 210 x 100 x H0mm
U2ty D £6.95

POWER SUPPLY 0uKPRICE £3.25
Power supply hits directly into 13 amp socket
Fused tor safety Palanty reversing socke!
Voltage swilch Lead with muiti plug
input - 240V AC 50HZ Outpu!
75 9&12vDC Raung ~300 ma

34y
MW83

8 Bit MICROPROCESSOR
National INSB0B0AN 40 Pin DIL N Channel Silicon
GATE MOS TECHNOLOGY As used in Nationals

NB080 Micro Computer Family

Inslruction Cycle Time 2 uS
only

Supplied with tunctional
€2.00

Block Diagram
BRAND NEW — ’
LIMITED STOCKS

NOT seconds or reciaims
100% perfect DROER NO $X8080
Normal Sell price £4 50 each

Our BI-PAK Special Price

SO HURRY - -

40 Pin IC Socket to fit SX8080 Ofter price

okoek v s60s 3O
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PROJECT

OUND EFFECTS 3

The SN76488 is pretty versatile. So is our sound effects PCB. Hence
their return this month with two new noises to astound and amaze, the
first being a phasor and explosion. Design by Phil Wait.

his combines a ‘phasor effect and

I the explosion effect employed in
the Bomb Drop and Explosion

unit last month. One could liken the
sound produced to what you would
expect after shooting down a ‘flying
saucer or somesuch! This project uses
about as many components as the
Bomb Drop and Explosion board.

The SLF sweeps the VCO up and
down in pitch at quite a rapid rate —
the push-button is held down to start

the effect, which takes several seconds

to complete. The explosion is heard

following a period of the phasor sound.

As with the other units, if you wish to
vary any of the parameters of the
effect it is best to vary the resistor
values.

Take care with the orientation of
the electrolytic and tantalum
capacitors during construction. Note
that, as with the Bomb Drop and
Explosion unit, there are two links on
the board; make sure you don’t miss
the small link at the ‘notch’ end of the
IC.

—_PARTS LIST

HOW IT WORKS

Resistors (all 4W, 5%)

R1,5 470k

R2 100k

R3 150k

R4 220k

Capacitors

C1,2,5 4u7 16 V PCB electrolytic
(o] 4n7 polycarhonate

c4 470p ceramic

C6 100u 16 V PCB electrolytic

Semiconductors
IC1 SN76488

Miscellaneous

PB1 SPST push-button switch

PCB (see Buylines); 50 mm diameter 8 ohm
speaker; PP3 battery and clip.

BUYLINES

The SN76488 is available from Technomatic
at a price of £3.50, while the PCB (identical to
last month’s one) will cost £1.80 from our PCB
Service (see page 45) if you don't want to etch
it )ﬁ)urself. Everything else is pretty run-of-the-
mill.

Fig. 1 Circuit for the Phasor and Explosion effect.

c3
l B [4n7
R3 !
o bo 180k Yy, Lo 20
4u7 c2
] GORSLF o=
+ SYSTEM " VEO QR SL SLE 1
21 [ ONESHOT et ixiiarm VO e~ Ceerect [ 8L 9
R1 22 18 R2
470k | 100k
1 c4
i i .1 470p
ENVELOPE I 1 o oI
5-o—{ SELECT NOISE GEN AolE |8
28 LoGic e AAA g
i 5 R4
L \ 220k /7777
Y
REGULATOR
A
. ENVELOPE
P WIXER GENERATOR
OP -AMP POWER AMP

Ls1
8R
SPEAKER

ETI MAY 1982

This unit is closely related to the Bomb Drop
and Explosion. In fact, if you compare the two
circuits you will find very little difference! In
this unit the SLF is programmed to oscillate at
several Hertz and the triangle wave output
employed to control the VCO frequency.
Thus the VCO is swept up and down in fre-
quency several times per second. This creates
the phasor sound. The explosion is triggered
after the phasor sound runs for a few seconds,
the whole sequence being controlled by the
System Inhibit block in much the same way as
done in the Bomb Drop and Explosion unit.

When PB1 is pressed, a high (+5V) is
applied to the input of the System Inhibit
block, pin 9. This triggers the One Shot timing
period, starting the SLF oscillating. This
sweeps the VCO up and down as explained
above and the signal passes to the speaker
through the Mixer, Envelope Generator
(which is inoperative at this time) and
amplifier stages. When the One Shot com-
pletes its timing period the Envelope Select
Logic becomes operative, the SLF is disabled
and the Envelope Generator commences to
do its thing. The Mixer now selects the Noise
Generator/Filter output and the sound is
heard to decay away, simulating an explosion.

The oscillation frequency of the SLF is
determined by R2 and C2, while that of the
VCO is determined by R3 and C3. The One
Shot timing period is determined by R1 and
C1, while the noise characteristic is deter-
mined by R4 and C4 on the Noise Filter pro-
gramming pins (pins 5 and 6).

Audio output is coupled to the speaker
via the obligatory 100uF electrolytic capaci-
tor, Céb.

—d
PB1CO!

Fig. 2 Component overlay for

this project.

" ISPEAKER
————t

ETI
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5mV/DIV 220/240V AC Trig. to 20 MHZ

= — = =
ONDON’S TEST EQUIPMENT

_CENTRES

suspension.

As advertised by us at £189.75 inc. VAT

< £168.50 ..

lUK ¢/p £3.50) Exclusive to Audio Electronics

As advertised by us at £67.50
+case i.e. £84.00

o £49 inc. VAT

(UK ¢/p £1.50) with leather case
Exclusive to Audio Electronics

PROFESSIONAL 100 K OHM/VOLT'LCD LOW COST MULTIMETERS

. O ’ Io MHUZ sGOPe MULTIMETER | nm:l;v:‘:wcnmangepush button 24 £36.50
30ranges 15A AC/DC E HCT3 8 19% varon of sbove £54
Plus Component | ; 5y, 200 meg ohms. e e ka0
] ' ) Testel’ Fgaturgs mirror scale‘ - Lmeiis‘/:;f%l‘;kg%%éang: Rolary switch plus 26095
W{z’m 5" - 130mm Flat Face polal;ltydravetrset elett:trutnl:c d Callers will always find a range of low cost test
overload protection, taut ban equipment. accessories. tools. irons and
= Tube DC - 10 MHZ

equipment

All prices

boards in stock. also special ofteis fo1 certain
Price coriect attime of prepatation E&OE

‘ CHOOSE FROM UK's LARGEST RANGE

STOP PRESS few only 6110 237ange 10A AC/DC, range
hold. continuity buzzer plus much more Rotary switch

which will vary from time to time

nclude VAT

New reliable range of DMM's and
frequency computers with those
extra facilities and competitive
prices. All battery operated
{supplied). Except 5020A mains.
Optional mains eliminators available.
BDIGIT COUNTERS 0 1 HZ to 10 HZ Res
10mV sensitivity to 100 MHZ

(UK c/p £1.00)
8110A 20 HZ-100 MHZ in 2 ran%es

distortion

20Meg ohm ETC

B610A 20 HZ-600 MHZ in 3 ran%es resolution
94,01

8 DIGIT COUNTERS 30mV sensitivity

to 1GHZ. Resolution 0.1 HZ-10HZ

86108 10 HZ-600 MHZ in 3 ranges

11385 i 2935737
B0O0B 10 HZ-1GHZ in 3 ranges
£178.00" Al others

with mains adaptor

SABTRONICS EQUIPMENT NEW LOW PRICES!

5020A 1 HZ-200 KHZ Sine /Square/
Triangle/TTC Freq. sweep. Low

DIGITAL MULTIMETERS Two LCD
hand held - one with temperature
range. Also LCD and LED Bench
models. 0 1% basic accuracy.
2035A 3'% digit LCD hand 2A AE#IJC

2037A As 2035A with -50°C to
+150°C Temp. range 0 1°C

0 2010A 3%, Digit LED Auto decimal &
minus. 10A AC/DC. 20Meg ohm etc

2015A LCD version of above

FUNCTION GENERATOR (UK c/p £1.004 ‘“me”" and Hold Optional P'g': -

£77.00

£95.00

65p
£1.00

Range of top quality scopes for Amateur and
Professional {UK ¢/p '307' £3.00, other £4.00)
307 Single trace 10 MHZ. 5mV. 0.5 micro sec. Plu
component tester 6 x 7cm display

(Optional carry case £18.40)

8 x 10cm display (replace model 312)

0.1 micro sec 8 x 10cm display
705 Dual 70MHZ Delayed sweep: Single sweep: Delay

Options 203/412/705 Viewing hood
tester 203, 412, 1206
Carry case (state model)

X1-X10£10.50: X100 £1
HZ85 Add on component tester - Any Scope

HAMEG OSCILLOSCOPES

203 Dual 20 MHZ: Trig to 30 MHZ 5mV. 0 5 micro SEC%3
412-5 Dual 20 MHZ delayed sweep: trig to 40 MHZ. 5mV

line; Trig to 70MHZ: 2mV: 0.1 micro sec. 8x 10cm display

Optianal Probas (All modeés X1£7.95: X10 £9.45

s builtin

£158.70

;
£667.00
£6.90
£46.00
£21.85 T
' ' ' U [/
£29.95 o o '.'.,e

TE220 Distortion max 1%

LAG28 Distortion 0.5-1% leader ‘

LAG120A 5 range 10 HZ-1 MHZ. Size/sq. 0 05-0 8% DIS
LAG125 Low distortion version of LAG120A 0 02%
AG202A Distortion 0.5-1% Trio

AG203 10HZ-1 MHZ 5 band max distortion 0.1% Trio
RF All feature Int/Ext. MOD. Variable output

TE20D 100 KHZ-100 MHZ 6 band (300 MHZ harmonics)

86402 100 KHZ-30 MHZ 6 band professional trip

RF AND AUDIO SIGNAL GENERATORS mains operated
{UKc/p£1.00)  Audio 20 H2-200 KHZ 4 band. Sine/Square o/p

L8618 100 KHZ-100 MHZ 6 band (300 MHZ harmonics) Leader

VARIABLE AND FIXED
POWER SUPPLIES
{UKc/p £1.00 any model).

SPECIAL PURCHASE
1206 13.8v 6 to 8amp

£13.95

*PP241 0/12-12-24V 0/1 amp £35.00
*PP2430/12-12/24V 0/3 amp £50.95

*RP154 5-15V 0/3 amp £49.95
*meter display

AMATEUII/ H

S I"G—Full lists send SAE
KDMB 1.5 to 250 MHZ 6 range

i DIP meter £479
HM20 20K/ VOLT multirange
multimeter. Plus SWR/Power
meter 150 MHZ
RC10000/10/100/1000 watts.
SWRetc 150 MHZ max. £52.50
MJBBBA 10 ch. Pocket 2 metre
scanner £69.00
MJ6B6M Marine band version

UH74 SWR 0/ 10w Power.
0/50/144/430 MHZ tester.

FC100M 12V 100 MHZ Freq.
Counter 69.95

SPECIAL CB ACCESSORY
PURCHASES (Post 55p)

CB20 SWR/Power twin meter
5 "

10 30 MHZ 1Kw
176 SWR/Field strength/aerial
11.95

.95 matcher single m

171 Twin meter SWR/Field
strength 010/ 100w

Power 144 MHZ £1195
1208 13.8v 6 to 8 amp

regulated power supply
(post£100) £13.95

Just a selection of a huge range
in stock - send for latest lists
including professional ranges.

MULTIMETERS

(UK c/p £1.50;
All featuring AC/DC
Volts/Current & Ohms ranges

M150043 range 20K/ Volt: AC/DC 10A £67.50
M1200 30 range 100K/Volt: AC/DC 15A 200 Meg %TB 00

THURLBY DIGITAL  MODEL
1503

MULTlMETER

4% Digit. 0.05% 7 Function LCD

30 ranges: 1200V DC, 750V AC, 10A ACIDC,
32 Meg ohm. Also includes frequancy
mesurement to AMHZ and 4KHZ output.
Made to sxacting standerds

in the UK.

Price 1s with batteries, test leads and mains

adaptor. £I7I 00

tional £20.
(optional carry case 45) UK c/p £1.00

K1400 26 range large scale 20K/Volt. 10A AC/DC

20 Meg ohm: 5kV AC/DC £95.
K200 39 range 10 Meg ohm input, 25 HZ-1 MHZ EIG.W
OPTIONS Cases' M 1500 & 1200 £16.50: K 1400 £19.00
Temperature Probe for K1400 £16.00

S
DIRECT READ
HV PROBE (uxc/p 65p)
'0/40KV: 20K Volt  £18.40

WE ARE CFEN 6 DAY A NEEIC ~CALL IN AND SEE FOR YOURSELFL,

64

SAFGAN PORTABLE OSCILLOSCOPES

Range of low cost Dual Trace Scopes mains operated. Made in UK'to
exacting standards. Available as 10 MHZ. 15 MHZ or 20 MHZ. All feature
5mV sensitivity. 0.5 micro sec. 6.4 x 8cm display (UK ¢c/p£2.50

DT410 Dual 10MHZ  £205.85
0T415 Dual 15MHZ  £217.36
07420 Dual 20MHZ  £228.85

OPTIONAL "SCOPE PROBES —SEE HAMEG ABOVE

=2

=

LP1 DTL/TTL/CMOS
LP2 DTL/TTL/CMOS.
LP3DTL/TTL/CMOS.

LDPG76 50 MHZ: 10M:

| i@ Order by Post

| wrmy: with CHEQUES/
ACCESS/VISA
or Telephone
wd) your order

Allow upto10days Schools, Companies,
fordelivery

LOGIC PROBES/MONITORS/PULSERS clrcuit
powered (U c/p 60p)

LM1 Logic monitor for 810 16 pin IC's
BP1 Digita! pulser. Single or 100pps

10 MHZ: Pulse: Memory £35 50
1.5 MHZ: Pulse: £1995
50 MHZ: Pulse: Memory £55.95

£33.00

£58.50
eg ohm' Logic Probe. with case £56.90

Send large SAE
20p UK)

etc. free on request.
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Happy Memories

Part type 1 off 25-99 100 up
4816 100ns for BBC corp 330 2.95 2,70
4116 200ns .95 .85 .65
4116 250ns .90 .80 .60
2114 200ns Low power 1.20 1.10 .95
2114 450ns Low power 1.10 1.00 .85
4118 250ns 3.2% 2.95 2.65
6116 150ns CMOS 495 4.45 3.65
2708 450ns 1.95 1.85 175
2716 450ns 5 volt 2.25 2.15 1.95
2716 450ns three rail 6.40 6.00 4.95
2732 450ns Intel type 4.25 3.95 3.35
2532 450ns Texas type 4.25 3.95 3.35
Z80A-CPU £4.75 Z80A-P10 £4.25 Z80A-CTC £4.25

Low profile IC sockets: Pins 8 pp, 14 10p, 16 11p 18 14p,
20 15p 22 18p, 24 19p, 28 25p, 40 33p
Soft-secotred floppy discs per 10 in plastic library case:
5inch SSD £17.00 5 inch SSDD £19.25 5 inch DSDD £21.00
8inch SSD £19.25 8 inch SSDD £23.65 8 inch DSDD £25.50

74LS series TTL, large stocks at low prices with DIY discounts

starting at a mix of just 25 pieces. Write or phone for list.

Please add 30p post & packing to orders under £15 and VAT to
total.

Access & Barclaycard welcome  24hr service on (054 422) 618
Government & Educational orders welcome, £15 minimum
Trade accounts operated, phone or write for details
Prices are still tending to drop, phone for a quote before you
buy

Happy Memories (ETI), Gladestry, Kington,
Herefordshire HR5 3NY Tel: (054 422) 618 or 628

ELECTRO SUPPLIES

FLOPPY DISC DRIVES
Drico 7200 Dble. Sided 8" Drives (New)

P.&P.f4 £200
National Disc Drive Board BLC 8201
(New) P.&P. £1 £160
National CPU Board BCL 8010 (New)
uses 80B0A CPU P.&P. f1 £120

15” VDU High Resolution Green Phosphor (New)
30 VAC/TTLSync. |/PP.&P.£5

These Units are in Open Chassis Form

FARNELL POWER SUPPLIES (ALL NEW)

G6-10S (5V 10A Switched Mode) £60
FT15/1(15-0-15V 1A) ‘ £35
G24-1-4M (24V 1.4A Switched Mode) 40

Each item P.&P. £2 ’
ALL ITEMS INCLUSIVE OF VAT.

MAIL ORDER DEPT. r:g:::%iggr
(Callers please phone first) 6A TODD ST
BOWNESS MILL, SHAWCLOUGH RD, MANCHESTER

WATERFOOT, ROSSENDALE, LANCS.

i t to Victori
TEL: ROSENDALE 216556 R

TEL: 061-834 1185

or the man who has
everything else.

. there is the ETI binder. Spend your nights enjoying the

‘finer things in life, secure in the knowledge that the finer

magazines of life are safe and sound. Order one now, and
let the joneses keep up with you.

ET! Binders cost £3.95 each for UK residents, including
postage, packing and VAT. For overseas orders add 30p.
Send the completed coupon together with your remittance
to:

ET1 Binders, Argus Specialist Publications Ltd,

145 Charing Cross Road, London WC2H OEE.
Please allow three-four weeks for fulfillment of order.

\ _J

=
ORDER FORM \

Please send me . ETI Binders. | enclose cheque/postal order for

I wish to pay by Access/Barclaycard. Please debit my account.

G [T T TTTTITT
deel TITTTTTTTTIT]

Signed

Name

Address
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Remote control is this month'’s topic, as Don Keighley looks at ways to
do things at arm’s length — or further.

the trends in remote control have taken place — from

simple, single-channel on/off ultrasonic systems through to
super-duper luxury systems which allow you to adjust contrast
or brilliance on your colour TV without even twitching your leg.
The electronics industry being what it is, | don’t suppose you will
have been surprised by the rapid increases in complexity which
were required to produce all the facilities of the later systems.
What you may find surprising, however, is that the more com-
plex the systems seem to be, the fewer components are actually
inside them! For example, one of the most recent hand-
controllers — which offers no less than 32 facilities — uses less
than a dozen components (not including key-switches).

This great decrease in the number of components (and
hence a new-found ease of system manufacture} is due to
medium-cale and large-scale integration. With such integra-
tion one IC can do the work of literally hundreds of discrete
components, making possible highly complex systems at low
prices.

Distant Data .

Quite a number of manufacturers of all nationalities have
been jumping onto the remote-control bandwagon — each pro-
ducing its own varieties. Plessey’s 490/922 range provides for
remote-control over ultrasonic, infrared or simple cable links.
Pulse position modulation (PPM) is used for data transmission
and this gives good noise immunity — even with control
distances of about 10 m. A block diagram of the remote-control
encoder (SL490) is shown in Fig. 1.

[I f you've followed ETI over the years you'll have seen how

SWITCH | 6
EURRENT |—o Vco

SELECTOR
S
SUPPLY
SWITCH
AND 17
5 REGULATOR T Vees
%
Ot
7 e
Ot
0—8 2
%”SJ«Q'x 9 | ENCODER cons . ’
10 3 REGISTER MULTIPLEX f—y ﬁ’wwu#ogﬁ , ouUTPUT
11 i
12
o l RE I
-
ol ENCODER
MATRIX ’
= 3 BIT PUILSE 1
e GUNT PPV TIME
NTER POSITION |
! o MODULATOR CONSTANT
777 OV *
CARRIER 18 %:ARERIER
ILLATOR [0
osciLato CONSTANT

Fig. 1 Block diagram of the SL490 remote control encoder:
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The circuit of a basic ultrasonic hand-held transmitter is
shownin Fig. 2. A bank of 21 single-pole push-buttonsis used ina
key-matrix. As each push-button is operated the encoder IC
detects closure at a matrix crosspoint and emits a modulated
code word of six bits (five data bits and a synchronising bit). The
code word is repeated at regular intervals until the push-button
is released. A five bit data word allows a range of 25 = 32 dif-
ferent code words — but the matching receiver/decoder IC
(SL922) can only decode 21 code words: hence the 21 key
matrix.

2 0mn w0 9 8 7 @

13 61
1 54
= SL490 3
4 2 ::(
1 16 7 g
- L ULTRASONIC
TRANSDUCER
I —
14 1
ca | e
1000 0 < ook
R
T b 10k * R2
I av
. _1_ 537 10k

Fig. 2 Circuit of a 21-facility remote control transmitter using
the SL490 encoder with an uitrasonic transducer.

The ratios of each part of a code word are shown in Fig. 3.
Starting with a fixed pulselength, L, the total length of the code
word is dependent on the binary word to be transmitted. The ex-
ample shown of the binary word 01011 (followed by a syn-
chronising bit of length 18L) takes 54L to transmit.

The basic pulse length, L, is defined by the values of resistor
R1 and capacitor C1 according to the equation

L = 0.14 C1.R1 seconds,

so for the values shown, the pulse length is approximately
10 mS and so the code word given in the example would take
540 mS to transmit.

Capacitor C2 and resistor R2 set the carrier to a frequency
given by the equation

f=_1
C2.R2

The values shown give a carrier frequency range of 30-50 kHz.
Most ultrasonic transducers are resonant at frequencies around
38-40 kHz so the component values shown in Fig. 3 are satisfac-o

tory.

67



CODEWORD

—i
ke o e ]

Fig. 3 Typical output code word of the SL490 encoder. Each
part of the code word is defined as a multiple of the basic
pulse length L. A pulse is formed by a burst of carrier
frequency.

The outputs (pins 2 and 3) from the encoder are in antiphase
and can interface directly with the transducer. The range of this
circuit would be up to five or six metres. Adding transistors Q1
and Q2 to the circuit (Fig. 4) increases the range to approximate-
ly 10 m. A current drain of only 6 uA in standby and 8 mA in
transmitting mode means that a standard PP3-sized battery will
last for months with normal usage.

If the IC is to be used in an infrared transmitter, no carrier is
strictly required, so components C2 and R2 canbereplaced by a
single resistor (say 10k) from pin 18 to ground.

Are You Receiving Me?

The SL922 receiver is shown in block form in Fig. 5. From
this you can see that the chip provides:
® afour-bit binary output to control system inputs: such an in-

ULTRASONIC
TRANSDUCER

Fig. 4 The addition of transistors Q1 and Q2 increase the
range of the transmitter to about 10 m.
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Fig. 5 Block diagram of the SL922 remote control receiver.

put could be a TV channel, audio signal, motor control and so
on. With extra decoding circuitry one of a range of up to 16
inputs at a time can be selected

® three analogue outputs (for DC control of volume, tone, col-
our, brightness etc)

® a lowgoing pulse output (whenever an input change is
selected) :

® a toggle output (for muting etc)

® an on/standby output

A typical SL922 receiver circuit is shown in Fig. 6 and from the
diagram you'll appreciate how simple it is to use this versatile
device. Some form of receiver/preamplifier is necessary to pro-
vide positive-going PPM pulses of sufficient amplitude from the
received infra-ed or ultrasonic signals. Ultrasonic signals must
also be demodulated in some way to remove the carrier. Such a
receiver/preamplifier could be constructed using op-amp
circuitry or a purpose-built IC.

Vee
c3
T~ 100n
> R2
68K R4
a7
6

o 17 famamsam—e0 TOGGLE
PPM INPUT

2 p—————=0 ANALOGUE 1
16 f——-——O ANALOGUE 2
18 p——————0 ANALOGUE 3

8 0 ON / STANDBY

9 pm—————0 PULSE

e C1
™ 4700 sL922

FOUR BIT
BINARY
ouTPUT

14 sy
13 p———0

> " 15‘——-—0}
5 12—

R1 PB1
3m3 ., STEP

oy

Fig. 6 Circuit diagram of a remote control receiver using the
SL922. A preamplifier is required at its input.

Looking East

Japanese manufacturers didn't take long to get on the
scene, of course, and a number of companies produce their
own varieties. Nippon Electric Company (NEC) — although
more famous for complete equipment such as video cassette
recorders and computers — has produced its own range of
remote control ICs which is ideal for the electronics designer.

NEC’s uPD1986C is a similar device to the SL490, capable
of transmitting up to 27 commands. Its block diagram is shown
in Fig. 7 and you can see the IC is much simpler than the 490 and

‘ 4E5RHLCRYSTAL
o
OSCALLATOR MULTIPLIER e QUTPUT
P f
DIVIDER V CONTROLLER
I T I —
TIMING GENERATOR | KEY DECODER
VETTETT Tt

MATRIX ROWS MATRIX COLUMNS

Fig. 7 Block diagram of NEC's remote control encoder — the
uPD1986C.
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. FEATURE : Designer's Notebook

SYNCHRONISING BITS DATA BITS

LOGIC 1 FORMED 8Y
BURST OF 38kHz,
CARRIER

R
“ |

1
LsB omss
{ |
A

! |
! |
| |
| |

1.1mS

—9mS$

LOGIC 0 FORMED BY
CARRIER ABSENCE

Fig. 8 The code word of the uPD1986C encoder, consisting of
three synchronising bits and five data bits.

so is inherently easier to use with respect to circuit design.
Standby current is low (less than 1 uA) so long battery life is ob-
tained too.

A uPD1986C code word consists of eight bits as Fig. 8
shows. The first three bits transmitted (101) are synchronising
bits to enable the receiver to detect whether a code word has
arrived. A logic 1 bit is represented by a1.1 mS burst of 38 kHz
carrier with a 50% duty cycle. Logic O is represented by carrier
absence. Thus, the IC should be usable with either ultrasonic or
infrated transducers without modification.

The remaining five bits of the code word are the data bits of
the transmitted remote-control message — corresponding to
the key pressed. The code word is repeated every 36 mS until
the key is released.

Figure 9 shows the circuit of an 18-function infra-red trans-
mitter circuit using the uPD1986C. Oscillator frequency is con-
trolled by a 455 kHz crystal to give carrier and code word timing
accuracy — a factor which obviously aids long-distance
remote-control transmission.

XTAL1
on
c1 c2
100p| 100p
1% B 14 13 T2 11 10 9

uPD1986C

Fig. 9 Circuit of an 18-facility remote control transmitter using
NEC’s uPD1986C.

Reception and decoding of the transmitted code word is
undertaken by the uPD1937C remote-control receiver IC. A
block diagram of the IC is shown in Fig. 10, and a typical circuit
using it is in Fig. 11. As with the 490/922 chip set, a preamplifier is
required to detect and amplify the received low-level signal.

Input selection can be either sequential (ie stepping up or
down at a fixed rate) or direct (ie straight to the required input).
The output waveform forsequential input-select is shown in Fig.
12a. A sequence step-time of about 0.72 S means that it takes
over12 S to step through from input 1 to input 18. The output
waveform for direct input selection is shown in Fig. 12b. The

number of pulses in the shift pulse code is one less than the re-

quired input number.
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Fig. 10 Block diagram of the uPD1937C remote control
receiver,
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Fig. 11 A typical circuit for a remote control receiver using
the uPD1937C. A preamplifier is needed at the input.

iNPUT
UP/DOWN

18ms {CONTINUEl;ﬁPPERATION]

I
(a) SEQUENTIAL INPUT-SELECTION WAVEFORM

NUMBER OF PULSES INDICATE
INPUT TO BE SELECTED

INPUT. UP

] B 250u8. )
)q»——-—wms el 9MS 11m§.
(b) DIRECT INPUT-SELECTION WAVEFORM
Fig. 12 (a) Sequential input select waveform, and (b) direct

input select waveform of the uPD1937C remote control
receiver.

These waveforms need to be interpreted by decoding cir-
cuitry so that the chosen input is switched through. A decoding
interface could be easily made with a 4017 or similar counter —
alternatively NEC manufacture input selectors specifically for
the job.

INPUT SELECT DOWN



Has seven years

of successgone |
heads?

=W \MPROVED

With the Minimax i1, Videotone revolutionised the market
by establishing an opening for small, high quality speakers.
Natural evolution has brought about the new Minimax 2,
retaining all the qualities of clarity and sensitivity. This

ideal' combination of size and performance is a proven
success, acclaimed by the press and public for seven years.

POPULAR HI-FI max to take a lot of power and

“Switching to the Minimaxs’ still sound good could be

from any of the others produc- decisive’” — Comparative test,

ed an open and natural sound APRIL 1977.

as though something had been

taken away. It had, the colour- PRA(.:T'CA.L HI-Fi

-ation had gone.”” Comparative 'I"he little Videotone scpred

test OCTOBER 1975. highly for such a small inexpen-
sive loudspeaker’’.

HI-FI ANSWERS JANUARY 1981.
Their modest appearance and
price disguise their startling
abilities. Never have we heard
such a small speaker sound Frequency Response:

L g :
so big!"”" JANUARY 1975. 80Hz — 20K Hz.5dB.
PRACTICAL HI-F! & Audio Finish: natural teak, veneer
““The depth, clarity and open- ° with black frets.
ness of sound produced is Size: 10 7/8" high, 6 3/4"' wide,
quite astonishing”. JUNE '7% 71/2" deep.
WHAT Hi-Fi Weight: 4.1 Kgs {9 Ibs) each.

.. the ability of the Mini- ONLY £69.95 A PAIR

Specification:
Recommended amplifier power:
10 to 40 watts rms into 8 ohms.

® We welcome callers to our South London Showroom
for demonstrations.

® Engiries and information phone: 01-690 8511, Ex. 32..

® All products are only available direct or from selected
authorised dealers throughout the U.K.

VIDEOTONE 98 CROFTON PARK ROAD
LONDON SE4.

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

r-- Jy 7 7 J 7 J J § | i
Post to: Videotone, Crofton Park Road, London SE4. ET5

lNAME - : : I

l ADDRESS ; l

| £115.95
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ou|
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JELUUURDUGN 0 BMEE i
FUOPOPIER0DTEE ST “FXBOZP 10+2 DIGIT
mlalninlolalel 1 ¥ 1 1-1-] TP IPIF T | alpHA NUMERIC DOT
JUUDIDEC0 D e Bohnd bbb MATRIX DISPLAY UP TO

B 512 STEPS/S8

FX702P PROGRAM IN BASIC LANGUAGE 1680 L] MEMORIES 50
STEPS/226 MEMORIES (MAX) 5 FUNCTIONS 5

FA2 CASSETTE INTERFACE FOR FX501/502/801/602/702P WITH REMOTE TAPE START
FP10 PRINTER UNIT FOR FX501/502/601/602/702P

e 46 FUNCTIONS
FX3000P 842 DIGIT
28 STEPS 2 PROGRAMS, 61 WITH CLOCK, TIMER, ALARM gmﬁ 50 FUNCTIONS
FUNCTIONS, AND 11100 STOPWATCH STANDARD DEVIATION EYC
LITHILIM RATTERY ETC
) £23.95 £18.95

AX210 W250
VERSATILE MULTI WATER RESISTANT
DISPLAY, MULTI TO 10 ATMOSPHERES
FUNCTION ALARM STOPWTCH, ALARM
ﬁgngmcm v} DAY, OATE ETC

UR DISPLAY STAINLESS STEEL
CHOICE OF ALARM CASE AND STRAP
TONES OR TUNES £19.95
£27.95 1

CASIO NEW BOXING GAME CLOCKICALCULATOR BG15 £15.86
CASIO SL801 SOLAR POWEREQ £11.95 CASIO FT7 FORTUNE TELLER £15.95
CASI0 MGB35 MISSILE GAME CALCULATOR £10.95

TEXAS INSTRUMENTS

TI51111 32KEYSTROKES .. .. ................. £29.95
TIS7150KEYSTROKES . ..................
T158 490 STEPS/60 MEMORIES (MAX} 172 FUNCTIONS
TI58C AS TI 59 BUT CONSTANT MEMORY .. ... ..
SBC CONSTANTMEMORY .. .................... 5
T1 59 MAG CARD 960 STEPS/100 MEMORIES (MAX) . . . . . £121.9
PC100C PRINTER FORSESS . .............. ... £140.95
58/59 SOFTWARE, MATHS/UTILITIES, APPLIED STATS, ELECTRICAL
ENGINEERING, BUSINESS DECISIONS, LEISURE, SURVEYING
£36.95

ol 5101 16 DIGIT £01.95
£L 5100 24 DIGIT £51.95
EL5103 SCIENTIFIC PROGRAMME~ £27.96 PG 1211 POCKET COMPUTER £91.%
CE 121 CASSETTE INTERFACE f1595  CE 122 PRINTERINTERFACE £11.%
(ﬁ HEWLETT
P2 packARD

NEW HP1IC UP TO 203 PROGRAM LINES, 21 DATA STORAGE
REGISTERS. SPECIAL PRICE £99.95.

HPA1C COMPREHENSIVE SYSTEM. LCO DISPLAY, 319 REGISTERS, 2240
PROGRAM LINES»10 PROGRAM LABELS, B4 USER DEFINABLE KEY
FUNCTIONS, 58 FLAGS, 6 SUB ROUTINES, ACCESSORIES INCLUDE
PRINTER, BAR CODE LIGHT PEN, MAGNETIC CARD READER, MEMORY
'ag.DULES. PROGRAM MODULES.

1C. »+ v e enensnnssrseenseanestieiens f1m85
HPA1CY AS 41C BUT FIVE TIMES MEMORY CAPACITY . .. .. 23195
HP41C/a1CY ALL PRICES INCLUDE VAT, POST, AND PACKING. ALL GOODS NEW AND

FULLY GUARANTEED. LARGE S.A.E. WITH ENOUIRIES PLEASE

' CALCULATOR SALES & SERVICE
PO BOX 13 REDDITCH, WORCS B398 8NS
[ n n Yelephone (0527) 43169 I
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New production capacity at Canterbury has increased our range
decreased our prices, improved our special customer
design service. Choose from toroidal transformers in
arange of 98 types.

Order using
v Joenes [ seconosry] s Temce | pace T the FREEPOST
No. Voit, | tureert | inc VAT | ex VAT bel
A TR EARARE coupon below.
20 Yo | 1XUTY 9494 16b |+087%p|+087p
Yo [on] wers |1 [Ter | ee | Trade enguiries are welcome
Regutation [ X3 ] 1540 | 100
8% ::g;: gespom Supplied with rigid mounting kit with centre bolt,
o] e | oeo steel and neoprene washers. GUARANTEED 5 YEARS.
o | 0 o
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40 VA 3;8‘0 2 + 3 3 ;t; £983 | €493 No Volits  turrent [inc VAT | ex VAT
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00Ky |12 12evz | 208 ’5/9‘0 £e° 2svh | eor2| 12412 [ 938 |Ened | €006
Reguiaton | X013 | thets | 166 10x45mm| 6X012] 15415 | 750 (#0173 |+€173
1%, | oxora| setE | 138 22Ky | 6X01af 18418 [ 625 1 PP | Pre
xom| 22422 1113 Requiaton § EX015] 22422 | a1t
2016 ween | 100 7% | 6x0te| 25425 | 450
17| s+30 | o8 6x017| 30430 | 275 -
o8 1o | o4y i 6XD18| 3943 | 32
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+— 5x033] 50+50 | 225
B0vA | M010f 6+b | bea €69 | €547 X078 o | 204
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% | mova| et | 222 300va | 7013} 15415 [1000 | £1367 | €166
o | w2e2 |18 10x50mm| 7x014| 18+18 | B3 [+£172 |+E173
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"% | 4xo1a| 1Bs18 | 333 ;
ool a2 | 270 s00va | 8x016] 29425 [1000 [€1817 | €1553
axole| 25+2n | 240 140 x60mm | 8X017| 30430 |'833 |+£205{+E205
axo17| 30430 | 200 4K o8| 1943 | 7ia | PP | PP
axQ18] Medy | 171 Reguiation | 8X02%6 | 40+40 | 629
axgz8| 110 109 4% BX025| 45443 | 555
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8 11
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IMPORTANT: Reguiation — All voltages quoted are FULL LOAD. Please add regulation figure to secondary
voltage to obtain off load voltage.
The benefits of ILP toroidai transformers
) ILP toroidal transformers are only half the weight and height of their laminated
equivalents, and are available with 110V, 220V or 240V primaries coded as follows
For 110V pnimary insert “0" in place of X" in type number.
For 220V primary {Europe} insert "1 in place of "X in type number.
For 240V primary (UK) insert "2" in place of "' X" in type number.
How to order Freepost:

' Use this coupon, or a separate sheet of paper. to order these products, or any
products from other ILP Electronics advertisements No Stamp is needed if you address to
Freepost. Cheques and postal orders must be crossed and payableto ILP ElectronicsLtd" cash
must be registered C.0.D. — add £11tototal order value. Access and Barclaycard welcome
AllUK orders sent within 7 days of receiptof order for singleand small quantity orders.

Also available at Eleclrovalve Maphin. Marshatls. lechnomatic and Wattord Electronics
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Post to lLPEIeclromcs Ltd. Freepost? Graham Bell House. Roper Close.
Canterbury CT2 7EP. Kent. England
Telephone (0227) 54778: Technical (0227) 64723. Telex 965780
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ILP Electronics Ltd)
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Climb aboard the breadboarding
bandwagon with GSC's new WK—1 .
wire jumper kit — just what you've -
always wanted to make &
breadboarding easier and quicker 2
than ever before. Here, in one
neatly compartmented box, are all
those different lengths of insulated
hook-up wire you need — 25 pieces of

each, in 14 lengths ranging from 0.1 inch

to 4 inches. What's more, the GSC kit makes

your job even easier by colour-coding all the
different lengths and providing a guarter-

inch length at each end with the insulation stripped
off and bent through 90°. So GSC jumper wires come
ready to plug straight into your guick-test sockets, bus strips or
breadboard system. No more fiddling around with wire cutters,
strippers or pliers — everything you need in one box. Take the plunge
right now by fitling in the GSC coupon.

GSC (UK) Ltd., Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.
Telephone: (0799} 21682. Telex: 817477,
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I or debit my Barclaycard, Access, American Express card ﬂ
No ... ... .. . . Exp.date. . . .. ... ..

[l or Tel: (0799) 21682 with your card number and your order
will be in the post immediately. I
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Global Specialties Corporation (UK} Limited, Dept. SRR
Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.
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POWER SUPPLY: For micras and CA3130E  90p
TTL Stabilised 1A5/5V. Buslt tested Cai0 a6y
uncased L. e . 600p CAI60E  80p
AS ABOVE less (rans'ormer 240p | ICL7106 700p |LEDS 1N4005 4p | LS11112
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22025 470/2510p  470/40mini 12p | vseot 90" 4007 11p | L574
1000/10 2200/612p  1500/4033p | (yi7y3 . ggo | VOLTAGE 4008 56p LS;S
2000/1833p  10/50 unpolarised 3p | | \iacen 35, | REGULATORS | 4009 28p IE;S
TRANSFORMER 0-9V 2 Amp . . 360p | LM1830  170p | 500mA :g:?g 339 tere
HEAT SINK TO-22010° C/W . .. 40p | LM2917  220p | 78M12 + 20p| ) b et
VERO BOARD (0.1" copper clad) LM3300N  40p | 79MO5 — 20p | 4012 : P 2o
2.5 x 5" 60p LM3914  200p | 79M12 — gg: :g"B S:g L2os
SWITCHES . 40158 60p | LS109
DIL 3 way SPST . 58p | 4016 20p | L8122
DiL 3way SPDT ssp | 4017 3sp | LS123
DIL 7 way SPST. Op 7815 sep 4019 azp tg:g;
ROTARY 2A1250V DPST amm bush MK50398  600p | 7g1g 52p 40208 65p toer
SLIDE 1A/250v SPOT . o | SR e |7es  se| G5 5 | 18221
. p MU923  155p | 7915 sop | 4022 arp
SLIDE 1A/250v DPOT . .. NESS55 20 | 7945 62p | 4023 1 L525¢
SLIDE 3A/50V DP 3 way or 1A1250V NESB2 4000 | 7918/24  50p 4025 14p 15253
with 1 throw panel cutout 10p { NES66 1239 1.5 Amp 40% ggp 18279
; 40: e
RESISTORS (%W 5% carbon film) | Neaen15an £0p | 7895 70p | 4028 g TN
10 0hms to 10Mohms E12. . TAAB21  280p 4030 18p | 7402
PRESETS (miniature nonzomal) TBAG4IB 126p| BRIDGE 4035 92p | 7403
100 ohms to 1Mobms . TBA651 80p | RECTIFIERS 4041 75p | 7404
CERMET: (1 Watt) TBABOO  65p | \ooMm  16p | 4042 559 | 7408
100K Linear precision 40 turn 30p | TBAB20 80p WOSM 17p | 4043 700
POTENTIOMETERS (aW): Linear TDATO04 3359 | yaeoy  1sp | 4044 a0p 7406
and Log Scale 4K7 to 2M2 -28p | TDAYOS 38p | ooonn  1a8 | 4047 oon 7407
2ENER DIODES (400mW) TLO74 Wb | %00y 20p | 4048 a5p 7408
N7V, ...6p | TLOBY 300 | DIV 200 | 4049 200 7409
TRIACS: C206D 400V-3A .. 55p | UAAIT0  190p pros 2 (410
600V 10A S0p 15A 55p 30A 65p INA24E  180p| 2A/50V - 20p P | 7411
5P 2A1100V  20p | 4066 30p | 7412
High performance glass passivated 3A/600V  33p | 4068 20p | 74
for high vollage isplation. By 4069 149 74}3
THYROTEK CORP of Texas in 3pin OIAC 40708 17e
pressfit metal case with superior sT2 200 4071 200 ;::(7%
spec 10 plasticones. THVR!STORES DIL SOCKETS | 4072/3 23p | 7420
Full data supplied. ONCE SOLD 300V:4A  Y8p| goin 6p | 4081 22p
THIS CAN NEVER BE REPEATED. | (MOTOROLA) | 14pin 100 | 3003 9 ;ﬁ;’g
- 400V:5A  35p | 16 pin 11p | 2086 86p | 7457
LINEAR oV a 20p | 1800 8p | 4510 80p | 7498
CIRCUITS 22 pin 16p | 45118 70p
AY-54007D450p | (TEXASINT) | 25 & 4516 7430
709-8 20p CA30IBH  50p 400v:8A 36p pin 18p 82p 7432
710-14  20p Ao sh | (MoToRota; | 28pin 24p | 4518 65 | 7435
;4;4:34 z‘%p CANBAH 500 40pin  24p | 4520/8  82p | 705y
47 o
y CA3046N  30p 7438
B 313 6aen | CANMS 285 | OPTO DIODES TTLOLS” 7440
Y1500 90p l CA3054  40p | ELECTRONICS | OAQ1 Tl LS00/t 12p! 7441
AY-3-1270 800p CA3080  65p | DL704 0A200/2  5p| {50213 12p| 7442
AY-3.8912 660p | CA30AQ 70p | DL707 00 1NO16 ap| LS04 13p | 7443
AY-51224A2000 | Istarbuy! FNDSOO 80P | {N4148  4p| LSO5/8  14p|7444
ORP12 80P | yNg4001  4dp ! LS10 14p1 7445

7446 T2p [ 74194/5  64p | BC212 9p] BFxB4  23p| 2N1613  21p ousxrs
7447A 35p | 74197 a4p | BC212L  9p| BFx8s  18p) 2N2217  18p
7448 3p{74108 999 | BC213 99| BFXE7  23p| 2N2222A 159 1o 00p
7450 1P| 74199 60p | BC213L  9p| BFxes  22p| 2N2%9  Mp
15p | 7451 6p BC214 89| BFYS0  20p| 2N2484 180} ryypisTOR
24p | 7453 6p BC21aL  9p| BFYS1  15p| 2N2648  d0pi gsien0y
36p | 7454 13p | TRANSISTORS | BC237 Tp| BFY52 18p| 2N2904  17p 10 for 330p
14p | 7460 7p | AC127 250 | BC238 5P| BFVS3 10p 2N2906/7 17p 50 MIXED
15p | 7470 22p | AC128 2p | gc2e1B 7p| BAY3s  3opf 2N2926G 10p| POLYVESTER
14p | 7472 25p | AC128/176 8C301 26p} BSX20 10p 2N3053 25p 200p
17p| 7473 taplmupar 2% BCWS Tp| BU205 105p| 2N30S5  44p) 85 MIXED
35p | 7474 16p P | BCI3B 18p) BU208  115p| 2N3702to ELECTROLYTIC
4a8p| 7475 23p | AC153 20p | BCA77 18p | MJ2955 90p| 2N3711 .. 300p
asp| 7476 18p| AC176 20p | BC547/8  Tp| MJE340 33p| 2N3773 150p
20p| 7480 25p | AC187 12p | BCS49 9p| MPF104 40p| 2N3819  21p ZENER DIOOE:
18p| 7482 560 | ACI87K  13p| BC557/8  Tp| MPF105 40p| 2N3820  35p] Si=oy 1"
25p 7483 45p| AC188 200 |'BCS59  13p| MPF106  40p| 2N3B23  S2pl g cno
26p| 7486 ‘fgg 221'1‘3 3(7): BCY30  40p| OC28/35 40p| 2N3866  40p INACOS
[yt 220 AF124i5 aop | BSY 4| Tip2s  25p 2N3903 ) wforizte
21p P AFiat 250 BCYS59 15p| Tip2os  28p| 2N4037  35p FNDB0O
40p] 7491 3sp AR eb | BCYTO 13p{ 11p30 25 2N4058lo 10 for 480p
28p| 7492/3 30p AF1oe w: BCY71 14p| Typ30B  28p| 2N406Y ... 6P|  20for 850p
50p| 7494 ;09 ASYS/5 18p BCY72  4p| 1ip3y 20p| 2N5458  40p
30p| 7495 %0} BSer © t0p | BOMS 2Bl TiedtA  22p| 2NS459 35| peGuLATORS
5pj 7496 3| Bcroers 10p | 80121 TIPI3C  35p| 2N6027 180} 7gmr2, 79M12
40p! 7497 1 BC113 6 BD123 TIP34A 46p | IN128 20p 20 for 320p
40p| 74100 0p BC11719 10: BD131/2 35p| Tip35B  115p | (star buy) BRIDGE
36p| 74105 46p| BC s Pt BD135/6 25¢| TiP36A 127p YA/600V
42p| 74107 18p BC117 10p BD137/8 25p| Tip36B  135p 10 for 170p
S2p) 74109 18] cile  qop | BDWE IR TIPAIA S0D| gy orren SEMI's
50p| 74110 52 00 gD140  35p| TIP42A  S0p LM308N
50p| 74118  90p|BC142 23! peyer  ispl Tipzass sep| POSeReD 10 for 250p
30p{ 74121 21p g‘é}g 2% BF173  15p| TIP3055  52p| HEATSINK TBABAIB
74122 30p(BOMT W} gri7e  30p) 2rxio7ie top| WAV 10%or £19
wp| 74123 M B0 7p| BFIS0 22| 2TX108 10pi oy 'swiTcH Ll
wp| 74125 46p BG157 9p | BF18! Tp| ZTX300 99| “ygfor510p 10 tor
10p ;:}gg 380 BG5S 8p | BF183 28p ZPX301/2 99| 5 \0E SWITCH ICs
M| 74143 ‘5:: BC159 op | BF184 21p | 2TX303  10p 1A 1250V 4007A
18| Ja145 a6p|BCI67  10p | BF185 150 2Tx311 18p 10 for 40p 20 for 180p
191 7447  130p|BCIE8  8p|BFIS4 12 ZTX3AL  abe| salsov o 78
2p| 7450 ‘ap|BCi0  ep| BRI o9 | ZTXS00N 1| Ojrese | 20[5700P
16p BC172 F1 7o 4 ARy ew |
3| 703 G lecia 3; BF197/8 10p | ZTX503  14p| ROTARYSW | 201730
1p| Ji5:  Sn(BCI177T  10p | BF200 23 | 2N697/8 200 RleiS0e 20for 160p
170 | 74188 s0p | BC178 13p | BF244C  15p | 2N706 9% 10 for 140p 2473
150 | 74156 33p |BC179  12p | BF257  14p | 2NO14  1dp POTS 20 or 250p
198 | 74167 35p | BC182 9p | BF258  20p | 2N918 18P | L o0 oeoy 74121
Mp | 74151 20p|BCIB2L  8p | BF259  15p | IN11IT 11D Tno' e 20 for 380p
180 | 74462 57p {BC184L 9p | BFR39  18p | 2N1132  13p Lin: 47K 74163
180! 74463 41p |BC186 19p | BFR4O  18p | 2N1304  23p Log 5K_ 47K, 2010 £7
% | 74164 38p | BC187 1sp | BFRS0  20p | 2N1306  23p 100K, 220K AD149
23p | 74165 sop | BC207 7p.| BFX29  25p | 2N1308  30p 10 tor 130p 10 for 350p
ﬂg 74167 70p -
74173 60p
350} 74174 45p
13p | 74175 48p
18p | 74477 !
35p | 74180 30p
14p | 74181 98p
12p | 74182 40p pé
1P | 74184 70p
S8 | 74185 115p
25p | 74190 2 - - . | e and scante
35p ) 74191 48p | W ane tem \ :
72 | 74192 40p :
38p | 74193

The Electronics Today System A, designed
by Stan Curtis comprises (wo monophonic
Class A Power Amplifiers and a modular
pre-amplitier of such superlative
performance that they stand comparison
with commercial products in any price
range.

The Finest ﬂmlrfg[iers deserve the Finest Kits

DRAMATIC PRICE
REDUCTION!

Increased production has enabled us to

slash the price of the complete system

(two power amps; pre-amp & power-

unit) by 30% to £386 incl VAT &
carriage.

YES a 30% Price Reduction!

But no reduction in performance.

Details and price list from.

Braithwaite s

215, High Street, Offord Cluny,
Huntingdon, Cambs. (0480) 811659
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TION TESTER

Some time ago we published a design for a very low resistance meter.
Now we've built the DVMeg, for resistances up the other end of the
scale. Design and development by Phil Walker.

he ohms range on most
T multimeters is fine for most

electronics work but if you start
dealing with hundreds rather than tens
of volts then there is the possibility that
damp, contaminated, or merely
inadequate insulation could cause
equipment failure or personal danger.
In these circumstances the 1V5 or 12

sometimes 15 V used by most
multimeters is not sufficient to show up
the dangers. To avoid the false sense of -
security which may be given by low 24
voltage tests, a voltage somewhat 3o
higher than the normal working voltage i
of the circuit under test must be used. :
In the case of mains wiring this is often ¥
500 V and this is about the level |3
generated by our project. D is the
Roman numeral for 500 and the
instrument measures in the megohm
range — hence the name, DVMeg.

HOW IT WORKS

When the device is turned on, Q2 will start to
conduct due to current flowing via L1a and R1
into its base. This causes the supply voltage to
appear across L1b, which by transformer
action increases the voltage (and current)
available in Q2’'s base circuit. This ensures that
Q2 will be held on during this part of the cycle.

As L1 is an inductance and the voltage
across it is by now fairly constant, the current
flowing through it will rise linearly. However,
the current also flows through R3, causing a

| voltage to appear across it which is propor- The Instrument button is pressed, the circuit generates
tional to the instantaneous value of this cur- The project is designed to use a a high DC voltage which is applied to
rent. When the voltage across R3 becomes standard PP6 9 V battery and contains the test leads via a 1MO resistor. The
large enough, Q1 is turned on and robs Q2 of | lti h h the insulati
| its base current. Q2 promptly turns off and its a low power DC-DC converter to . resulting current through the insulation
collector voltage rises sharply. This rise is produce an output of about 500 V. This  is monitored by the meter and
coupled back to Q1 base via C2 to keep Q1 on output is limited so that it does not rise  displayed as a resistance. When the
during this period. At the same time, the too much even when off-load. The button is released, the internal
voltage across L1c will be in a direction such . limited: . L
that D3 conducts and charges C3. A short time output current is also limited; about capacitor and. the Circuit under.test are
I tater Q1 will turn off as it has no base drive 500 uA maximum, even when short- discharged fairly rapidly to avoid the
once C2is charged, and Q2 will turn on to start circuited. Even so IT BITES! — so be risk of shock.
another cycle. D2 provides a discharge path carefull
for C2 at the start of a cycl 2 X : .
% i when C3 is being cfl:rsggd its voltage In use the test leads are connected Construction .
exceeds about 500 V, the voltage across L1a to the circuit under test and when the The coil is constructed using a
will be greater than the supply (due to
transformer action with L1¢) and D1 will con- = C+
duct, diverting the excess energy back into C1 PB1 s Bc18zL 0
and the battery. The 500 V on C3 is applied via L1a Q2 ISBD139 OR TIP31 Test
R5 to the circuit under test. The resulting cur- D S INAZ 1as LEADS
rent then passes through D5 in parallel with *fs  b3'1s 1Na0O7 O
M1 and PR1. D4 provides protection if the ov A !
probes are accidently connected to a live cir- —_ Tcr
| cuit, while D5 protects the meter from excess [ 220u
current and also modifies its response.
R4 in the high voltage section ensures M
- that the output voltage dissipates quickly 100uA
'| when the instrument is turned off. 4 é G
Fig. 1 Circuit diagram of the DVMeg insulation tester.
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Neosid potcore. Wind 220 turns of 40
SWG enamelled copper wire on to the
former in four layers; start at pin 2 and
finish at pin 7. Each layer should be
about 55 turns and as this is less than
the width of the former, the space each
side should be filled with a single layer
of insulating tape 2-3 mm wide. A layer
of tape the width of the former should
be laid on top of each winding. Next
wind on 22 turns of 32 SWG enamelled
copper wire starting at pin 3 and
finishing on pin 4. Insulate this as
before and then wind another four

turns of the same wire starting at pin 5
and finishing at pin 6.

Construction of the circuit board
should pose no problems so long as
component polarities are observed. The
wires to the test probes should be
flexible and well insulated.

The two types of transistor
specified for Q2 have different
connections, so the TIP31 must be
mounted ‘upside-down’ if used (see
diagram).

Installation into the box is also
fairly simple. The meter is fitted at one

Fig. 2 Component overlay and component pinouts for the DVMeg.

METER+

METER—

¢ TIP31

FORMER FROM PiN SIDE.

74

TO TEST
LEADS |

PROJECT : DVMeg

end of the box lid and the push-button
just below it, but a little to one side to
allow the battery to fit inside the case.
The circuit board is stuck or bolted to
the inside of the case lid and the
battery leads connected via the switch.

- The meter leads are also connected,

after which the battery may be
connected and fixed into place with
sticky pads or wedged with foam.

Ps

It also tests neons!

PARTS LIST

Resistors (VAW 5% except where stated)
R1,2 1k5

R3 2R2

R4 10M 2 W

R5 1M0 2 W

Potentiometer

PR1 10k miniature horizontal preset
Capacitors

C1 220u 16 V axial electrolytic
C2 150p 160 V ceramic

a3 10n 1000 V mixed dielectric
Semiconductors

Q1 BC182L

Q2 BD139 or TIP31

D1 1N4002

D245 1N4148
D3 1N4007

Miscellaneous

L1 RM10 pot-core, former, clips

(A, about 400)

PB1 push-to-make non-latching
M1 100 uA meter

PCB (see Buylines); case (West Hyde ref.
BOC440); grommet; flexible wire; test prods;
PP6 battery and connectors.

MEGOHM
16127 6 3
5025 1.51

Fig. 3 A suitable meter scale.

BUYLINES

The pot core used to wind the inductor for this
project is available from Neosid Small Orders,
PO Box 86, Welwyn Garden City, Herts AL7
1AS; quote ref. 29-835-41 when ordering. West
| Hyde supply the case we used; for people who
want to use substitutes the size is 150 x 80 x |
55 mm. The PCB can be obtained using the
order form on page 45.

ETI
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DIk MIATORE
ON-OFF

MULLARD MDDULES ULTRA SONIC
A gnnscngsu Pmml;g PN LP1173 -| TRANSDUCERS  AOKC/S.
Gold-plated contacts. [ amplifier, 8v.D C,€3.50 s ‘Fmsw:’:m PAN::EF;'A gcnv:egelde(ecaglz l 2’:;5
Sealad base. Ideal for pro. | PHOTO CONDUCTIVE ; .'yr.u 5 each; pairs £295.
gramming. 6-posion  at gﬁu frﬁﬁﬂ:a"“?‘”'m Lp,f&"‘p'e'e w"._p a::] ULTRA SONIC
f h halt s ce 0 .
m.n:u:acu:m'.l :vica a control coreaito varicap Med. & TRANSMITTER Complste ;

Resisiance 800 ohm tg 4K

& Long Tuneri
£250

unit funcased requires

o 15V}, £
) P ez Sue 1 ti:’ STALSCOLOURTY |  MICROPHONES. 100 dhry
. i ¢ MICROPHONES 200 ohm
Wil fit into ton gi | MEBON MICROPHONE impedance  Moving coil
sockel. Ten at 65p ea; per E«;nme-amp on chassis ~ Complete on chassis £1.75
100 85¢ ea. b pair.
" QUALITY FANS
UHF. MODULATORS
Latest tyne, adusiabe, m%#ﬂ"g‘“- on'h 850 | Whisper Model” by Roton
o o conputers o ew} 4 g%ﬁ | Low power consumption —
Sued» 24+ 1ch LM323K, Sv. 3-amp, reg {less than 10 watts) )
Oty £3.50 R £380 || Silent running 115v two o
n e case LM310N Vol Foltowsr | ' i series for 230v 58/60H2) cHIPs
MINIATURE EDGE Amp ... o 120 i
et LMIIIH High Pert. Volt, Size 4% x 4% x 1% 2102 450 r's £1.00
with dmeaiod dal Comparator £1.00 Only £6.50 inc. VAT 21430n's .. _£175
£, 180 ey LM382N. 5-watt Amo £120 BRAND NEW 462000s . . £150
Sae 14 = 1§ » % doep LM393N, Dual Com . . . 60p 50% less than 2132450 /s £1.50
£1.65 1905Req . .. . ..75¢ f price
MONSANTO .S'EEIESO mstmumt HEWLETT-PACKARD EX-MOTOROLA
" Malbinch ! ty OISPLAYS AR
e replacement for most 7650 5+5‘WATT C
Iy recorders with mounnng | 9082- E .
H'ﬂﬁ:‘:c’;"“ plate Record/Replay £2.0 HIGH STER 0
sot o 3£350 MARRIOTT TAPE HEADS AN.;EFJ;E'VEQEEN AMPLIFIERS
Common anode 0"""“" track Only £100 sach a
14Pin Di Package ans1a Record/Repla Fedm: vt Long W
y Vi
BRIDG leach .00 Set of 6 for £5 Supplied as two buift units
800 PE/I;ST,::: KRPS36 Ascord/Replay | Haff-nch ""d c.""‘"‘?)"u%';' {5 x 2 x 2in.} with circuit
12x1Y2x in. £3.50 feach) . .00 | thode will repl ace | and data. Only £5 pair.
XES11 Erase fachi _£1.00 14-pin D Inciudes pra-amp
RELAY (General-purpose RECHARGEABLE " "
Ywm) 412-6v. single r?m, BATTERIES CHERRY ADD- ON KEYPAD
changeover 200 ohms
VARTA 36 wvohs DEAC, - A compact 12-button
lopen tvpel. 1 1 x ¥ 4 iaan s £150 keypad suitabe for use

inch. 80p.

MINIATURE MP .C.
POTENTIOIMETERS. Model
M2. High-quahty, 5%
toleranca, 2-wett, with lin
spindles. All velugs, 47
ohms-47k only 60p each
per 10, S0p each per 100;
80p aach

DRYFIT 6-volt. 4.5 amp.
£7

XTAL FILTER  10.7mels,
12.508 separation,
1thx1Vaxtinch £7.00
100KC/S + 1 meg. 3-pin
s £2.00

. with Cherry Keyboard
" to extend its functions
. plus four extra keys
- Supplied brand new
with data
A 3 x 4 non-encoded
single mode keyboard

QUANTITY DISCOUNTS on ALL items (unless stated), 15% per 10, 20% per 50, 25%
per 100. All itams BRAND NEW {unless otherwise stated).

DELIVERY from stock — Add Post 35p per order.
' EXPQ.RT TELEX 262284
enquiries  Transonics
invited. Mono 1400

01-723 1008/9
404 EDGWARE ROAD, LONDON‘WZ 1E‘D

=

‘the ne CBBE from

CORAL

The new MC88E represents a breakthrough in high

- . s W, output moving coil cartridges. No step-up device
or amp is required and it is available at a sensation-

al price of only £29.95. ¢ generating high magnet-
The high output voltage of ic flux density; compliance
2.5mV does away with the - of 17 cu’s. The result is a
need for a head amplifier or cartridge with flat frequency
step-up transformer, which  response over the super wide
add to the expense of using range of 20Hz - 40KHz,
most previous moving coil  removing the distortion
cartridges. caused by certain frequencies,
We can t emphasise enough, - which can be found in many ~
just how advanced the tech- conventional cartridges.
nology that has produced Coral’s considerable exper- *
this breakthrough is — a ience in moving coil cart-
miniaturised and specially . ridges has enablthhem to
shaped armature; unique offer the ultimate in quality
coil winding technique; a and performance at this
magnet that is so compact, incredibly low price.

AUDAX HI-FI - SPECIAL PURCHASES

HD20B25H4C 8" Bass mid range Bextrene cone. 40/60 watt systems £485
HD248452C 10" high pertormance bass. Foam suspension

60/80 watt systems £1295
HD13B25H4C 5Y, bass mid range Bextrene cone 40/60 watt systems
Heavy magnet £6 95
HD13825J gmallet magnet version £595
HIF20JSMC 8" bass mid range foam surround. * squate” silver front
30/50 watt system £8
HIF20ESM 8" bass mid range. For 3(]/50 watt systems roll surround.
treated cone. 4 ohm £6.95 8 ohm £7.95

HIF87BSMQ 4" closed back mid range for 30/50 watt systems £5.50
HD1QDD25HA 1" dome tweeter 4" frame for 60/80 watt systems £5.95

All models for 8 ohms unless stated. (UK Post etc Speakers 70p. tweeters and mid range 50p)

TV SOUND FROM YOUR HI-FI (Mk 111}

High guality TV sound converter, plugs into aerial
socket of your FM tuner 9 volt battery operated
(battery not supplied). Nothing to look at . . . but just
listen! Covers all U K UHF Channels

*Fitted slow-motion drive (Mk i)
Four button push-button version £1450 ¢/p 65p. (UK Past etc. 65p)
On Demonstration for callers to 301 Edgware Road

PIEZO TWEETERS S B T

1 Mid-range hom lor discaipaigroups £195 £1550
2 Tweetsr hom for hifildiscolpa £595 £1.40
3 Populss bi i and disco £4%5 870
A Rt typs hifi £85 760 )
5 Round version of No 3 £4% 090
@ § Boxed free swoding hf puzo % £ .
UK Past Fres 0O Demonstration to callrs s

ORDER BY POST “OR PHONE OR CALLIN [ﬁ’-- . WD WD NN S S S

ost to: Videotone, Crofton Park Road, London SE4. ETS
FREE l NAME _____ , . A l
Catalogye I ADDRESS _ , ; \ , I
send large
20p SAE

ETI MAY 1982 75



FEATURE

FIRST PRIZE £50: SECOND £10: THIRD £5 : ’LAST MONTH'S SOLUTION

Time once again for our every-alternate-month stretching of your
brains — the ETI Prize Crossword. Many of you obvuously found
Crossword No. 2 more difficult than the first one, since few
readers were able to complete it correctly; but of those that did,
the following three were picked out as our prizewinners:

FIRST PRIZE: H.R.W. Thurlow, Gravesend

SECOND PRIZE: A.M. Tucker, Dorchester

THIRD PRIZE: Nicholas Brasier, Frimley Green

Congratulations to them, and good luck to everyone who enters
for Crossword No. 3; hopefully we’ve made it less obscure!

ACROSS

Switching device from RX to TX. (8)
. Rotating member in the motor. (8)
'Son of Crystal’. (7) [ e e e e e e S e e e S S o T e e S e e e e -
. Roman numeral shapes up for a trip. (7)
. Short magazine has centre spread between
1 and E to get picture. (5)
14. The initial effect on transistor by farmer’s
land. (3)
15. The right place for electronic discharge. (3
16. Backwards or forwards it indicates the
same. (5)
17. Something more than an ordinary BC182.
1,9
19. Signal selector. (5)
20. West, central in twisted rope. (5)
21. Fix the result — Good Buddy! (3)
-22. Timely happening. (5)
'27. Re-organise magnetic formation. (5) -
-28. Airborne beacon electronic test set — may
help initially. (5)
©29. Unit of luminous flux. (5)
*30. Broken cart — ideal vision. (3)
-32. Perhaps an about turn would change a
short sagging economy ready for inflation.
3
:33. A symbol no good ohm should be without!
(8
* 34. Reagan changes tune about radioactive
weapon. (7}
36. Used by Ken Dodd to trigger laughter? (7)
. 38. Port side, one of a disc jockey’s pair. (4,4)
"39. Rest period for computers. (4,4)

—
O

14 156

20 21 22

23 24 : 25 26

27 28 ] 29

30 31 32
DOWN

33
1. 10-1 your ears may ring at these excessive

levels. (8)
2. Precisely the right approach for golfers
when using radar. (3)

3. Go east, go north, then round and round.
(8)
5. Found in radio cabin and Laker Airlines! (8)
6. The French are crazy about celestial
visitors. (3)
7. Computer's credit card — not this side of
the channel. (8)
8. Twice as good as stereo. (4)
. 10. Fortune finder? (5,8)
12. Backward thinking? (8,5)
18. Vertical reference. (1,4)
23. Trim Lane roundabout for meeting point:
(8)
_24. Hurt coin produces second wave attack. (8)
. 25. Floating input may be lonely. (8)

38 39 " |
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© 26. Mixed hen cargo — greattop-up! (26) }f T g & Sl S
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" WATCHDOG SECURITY ALARM Aug 8t ... ..

No need to waste your time and money searching for components.

No need for unfinished projects because you are unable to obtain that last
component.

We stock complete sets of parts for ETI projects — leaving you to concentrate
on the electronics and construction.

FULL KITS — include printed circuit board, all components, hardware, IC

sockets, case etc. (Not batteries).

LESS CASE — as-above but less the case.

PCB + PCB MOUNTED COMPONENTS — PCB plus all the parts which

are mounted on the board — plus leds, potentiometers + off board semi-

conductors, FULL LESS PCB
KIT CASE PLUS

AUTORANGING CAPACITANCE METER
AUTORANGING CAPACITANCE METER Mar/Apr82........... £71.99
ACCURATE VOLTAGE MONITOR Apr82...................... £13.63
AUTOMATIC CONTRAST METER Apr 82, less extrusion. .. ...... £26.77
SOUND EFFECTS 1 BOMB DROP Apr 82
SOUND EFFECTS 2. STEAM TRAIN Apr 82

1 CHING COMPUTER Feb 82, less book
HIGH QUALITY PHONO AMPLIFIERS Feb 82

INFANT GUARD Jan 82
PARKING METERTIMER Jan82 ..............
GUITARTUNERJan82.......................
ALCOHOMETERDec81.......................
COMPONENT TESTER Dec 81

BODYWORK CHECKER Dec 81
MUSIC PROCESSORNov81.................
PHONE BELL SHIFTER Nov 81
VOICE OVER UNIT Nov 81
CARALARMNov81 ..........
ENLARGER TIMER Oct 81
SOUND BENDEROct81.....................
MICROPOWER PENDULUM Oct81
LAB PSU Sept 81
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RECHARGEABLE BATTERY .................
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S.A.E. WITH ALL ENQUIRIES PLEASE [t ] '

duct 10% from prices shown. Payment

I-iANDCLAP SYNTHESISER Aug81...........

2998 2358 18.4
SMART BATTERY CHARGER July81......... 3198 2598 9.84
WAH PHASE June81. Lesspedal ............. - 134 914
LED JEWELLERY June81.......... .Cross — 2.47 —
Star  — 9.41 — Spiral -~ 7.20 -
ALIEN ATTACKJan81 ...................... 19.76 16.47 1283
GUITAR NOTE EXPANDER—ETI Aprit81...... 1647 11.25 6.44
DRUM MACHINE April81 ................... 59, 4694 35.38
MUSICALBOX April81.............. . — —
ENGINEERS STETHOSCOPE Mar 81 9. 1492 1110
SOUND PRESSURE LEVEL METER Feb81.. ... 3998 3298 —
INFRA RED ALARMPFeb81 ................. 46.12 35.38
MULTI-OPTION SIREN Jan81......... - 21,63 1525
4INPUTMIXERDec80.............onnrnns 1571 1198
MUSICAL DOORBEL Dec 80 10.61 9.39
AUDIO TEST OSCILLATOR Nov 80 8 - —
METRONOMENOVS80 ....................... 3 - -
SUSTAIN/FUZZBOX Oct80.................. 2149 1872
CASSETTE INTERFACEOct80............... - 1157 -
ULTRASONIC BURGLAR ALARM Aug80.. ... -26.82 2298 17.62
CAPACITANCE METERAug80 .............. 20.26 16.46 8.21
CMOS LOGIC TESTER Aug80................ 1097 — -
CLICK ELIMINATOR April 79. . ............... 6155 4657 -
GUITAREFFECTS UNIT April79.............. 14.78 10.97 6.41
COMPLEX SOUND GENERATOROct78 ...... — 21.97 -
Csoachy o1 Ease GUITAR TUNER

Full kit as described in Jan

82. Includes case, pcbs

and meter etc £28.98
parts available
separately

If you do not have the 1ssue of E:T.I.
which includes the project you will
need to order the instruction reprint
as an extra — 45p each
Reprints available separately 45p
each + p&p40p
REPRINTS EXTRA r

MAGENTA ELECTRONICS LTD.

EW12, 135 HUNTER STREET, BURTON-ON-TRENT, STAFFS, DE14 28T
0283-65435. 3-5 MON-FRI. MAIL ORDER ONLY

Al

ALL PRICES INCLUDE VAT A
ADD 45p P&P TO ALL ORDERS

Irish Republic & B.F.P.0. Europe de- Access and Barclaycard {Visa) orders

0 | accepted by phone or post.
must be in sterling.

3

| MULTIMETER SPECIAL Russian type U4324 {Advertised
| elsewhere in this magazine for over £ 15.00 each recently)

TRANSFORMERS

MARCO TRADING

Over 10 million registers in stock!!

%W 5% Carbon Film — 5% million %W 5% Carbon Film — 5 mitlion

. Full range of values.

%W — £3 per 1,000 %W - £3.60 per 1,000
DEVELOPMENT PACKS: These famous resistor packs are now available in two sizes:
Carbon film 5% resistors, every value individually packed in a clearly labelled bag. 10 of every
value in the E24 range between the values stated:
" watt Pack: 10 ohm to 1 Meg (610 resistors) £5.00 per pack + VAT
3 Watt Pack: 10 ohm to 2M2 (650 resistors} £6.00 per pack + VAT

o o R,

d.c. Vohage: 0.6.1.2. 3, 12, 30, 60, 120, 600, 1200.
a.c. Voltage 3.6, 15,60, 150, 300, 600. 900.

d.c. intensity m/a: 0.06. 0.6, 6, 60. 600, 3000

a.c. intensity m/a 0.3, 3, 30, 300, 3000,

d.c. resistance: 0.2, 5. 50, 500, 5000. kOhm

g.e. leveldB: 10to«12

FANTASTIC

SPECIAL PRICE £12.00 including P.P and VAT

British made transformers at very anrac‘iv: prices.

vimary Secondary Current + - 10+ 100+
240v: 4.5-0-4.5v 400m/a  50p 45p 35p
240v: 6-0-6v 100m/a 58p 52p 43p
240v 6-0-6v 500m/a  65p 80p 48p
240v 9-0-9v 200m/a  75p 70p §8p
Manufacturers note: We can supply FROM STOCK, 1000+

EUROCPEAN quantities of the above transformers and adaptors below
ADAPTORS These very ligh quality British made two pin European adaptors
o are ideal for driving Radios, cassette recorders, TV games,
@ calculators etc The adaptors fit the UK shaver socket
REF. D.C. Voitage Current 1+ 10+ 100+
EO8 45V 200m/a 5080 45p 32p
EM3 6v 200m/a £1. 80, 55p
EO9 6V 400m/e £150 £1.25 85p
ET4 v 150m/a  £1.50 £1.25 85p

Please note that there is no extra P/P charge on the above
transformers & adaptors.

Export please add Sea/Air mail at cost.

Callers welcome Mon-Frj 9-5.

This advert is only a fraction of our mnge. send 25p for our latest catalogue. Please add 35p P/P
to all orders (Free over £56.00). Add 15% VAT 10 total. Send orders to

Dept. ETI, MARCO TRADING,
The Old School, Edstaston, WEM, Shropshire SY4 5RJ.

Special Offer Test Equipment Catatogue available upon request. Send S.A.E or Telephone

All orders despatched by return of mail, Tel: (094872) 464/465-
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Metal cased 9” PM101

CROFTON
MONITOR

10 MHZ Bandwidth
P4 Standard

Also available with
P31. Price on
application.

NEW.PRINCE MONITOR

High resolution

24 MHz Bandwidth

P31 (green)and P4

high resolution

standard. Price on
| application.

Dealer and OEM enquiries welcome

CROFTON ELECTRONICS LTD
35 Grosvenor Road, Twickenham, Middx TW1 4AD
01-891 1923/1513



INFRA RED IMAGE CONVERTOR type 9606 (CV144) 1%" dia. Requires
single low current 3KV to 6KV supply. Individually boxed. With data.
£12.50 ea. 10 off £100.

INFRA RED OUARTZ LAMPS ., 230V 620 Watts Size 13% x %" dia. £1.50
ea. 10 oM £10. 240V 1650 Watts Size 22% ~ Y% dia. £3 ea. 10 off £25.
FANS 115V 13Watt Size 3% « 3% ~ 1%". Secondhand £2 50 ea
CENTAUR FANS 115V Size 4% ~« 4% » 1%" New £450 ea.
Secondhand £2 50 ea.

DELAY LINES 50 nanosecs. Ground-in-out.
New 25p es. 10 off £2.

PULSE TRANSFORMERS. Sub min Size % x 5/16 » %" Secondary
centre tapped. New. Suitable for Thyristor triggenng. 20p ea. 10 off £1.80,
100 off £15.

MOTORS 12V DC with pulley & semiconductor speed control New £1 ea.
10 off £8.

DIAMOND H CONTROLS ROTARY SWITCH qule pole 10 way. Printed
circuit mount, New 10p ea. 100 off £7, 1600 off £!

STEPPING MOTORS — 200 Steps 20 oz/in (mque 12/24V input 5 wire.

Size 2 ¥ 7/16 x 5/16".

€12 0a,

STEPPING MOTORS — 200 Steps 20 oz/in torque 120V input 3 wire. £4 ea.
STEPPING MOTOKS 5 Voit 3.3 Amp operation 2 Wire. PPS 0-220
RMP 0-250. Used £16 ea.

STEPPING MGTORS - 6/12 position can be used as a tacho. 1224V will
work on 5V £1.50 en. 5 for £5.

SINGLE PLY TELEPRINTER PAPER. Size 87/16"
rolls for £12 P& P £3.50.

BLACK RIBBONS FOR TELEPRINTERS 75p each or § for {4

MIN KEYBOARD Push cantacts, marked 0-9 & A-F & 3 nptional, £1.75 ea.
10 for £15.

KEYBOARD PAD Size 3 x 2% x 2 high with 12 Alma Reed Switches.
Blue keys marked in green. 0-9 & a star with one biank. £4 ea. 5 off £15.
P&P £2.50.

DON'T TAKE CHANCES Use the proper EHT Cable 10p metre. £7 50 100
metres PE&P £2

x 37:16". 125 each or 12

- RAPID DISCHARGE CAPACITORS 8 mfd 4KV £5 each. PP £2,

HUNTS CAPACITOR 0.1 mfd 3KV DC Wkg. Size 172"
10 for £10.

£.H.T. CAPACITOR 500 pf 8KV 20p eacl
DECQUPLING CAPS 0.05mfd 10V: 0 OTmfd 0.047 250V; 330pf. 100 ot
one type £1.50

CAPACITORS all a1 8 aach, 23000f; 220nt 250V 0.0mtd 160V: 0.1 uf 400V,
REMO TV Type MULTIPLIER. Two high voltage outputs & focus £1 each.
10 for (8,

RANCO 250V 18A THERMOSTATS with Control Knob calibrated 50 200°C

dia x 3. £1.25 ea

£2
MICROPHONE/EARPIECE INSERTS Ex Min. Brand New wrapped. 75p ea.
10 off £6.

TRANSFORMERS - Afl Brand New.

Auto 240V Inpu? VISV 1 Amp outpul £1.25 sa.

240V Input Sec 6V 1.86A. Size 2% » 2 £ 2. Good quality £1 50 ea

240V Input Sec 12V 100MA, Size 60 x 40 x 42mm 50p ea.

240V Input Sec 12.0- 12V 50MA . Size 53 x 45 x 40mm £1 ea.

115V Input Sec 5V 250MA Size 111/16 x 1% X 1% . 2 for 50p.

240V Input Sec 2 windings 12v and 24V 1 Amp, SnzeZ'/z x2x 2 £2 aa.
Sub-Mm 0-120-240V input Sec 12-0-12V rated 4VA. 75p ea. 10 off £6,
100 off £45.

TORDIDAL 6-115-230V input. Output 13.5-0-13.5V rated 8VA. £1.70 ea.
10 off £15.

TOROIDAL 0-120 240V Input. Output 0-12V: 10VA per winding. Encapsutated
Identical to R.S. Components at £9.40. OUR PRICE £5 ea.

TELEPHONES — P&P£150ea 510 units £6. Over by arrangements.
706 style Black, Grey, Blue, Green £5.50 ea. 10 off £45. Discoloured £4 ea.
10 off £27.50.

746 style Black or Grey £7 50 ea. Older Black style £2.50 ea.
SOM‘E EHT TRANSFORMERS & CAPACITORS always available

enquire.
VARIACS

please
~ 2 Amp. Ex-equipment, Good condition. £12 ea. P&P £3.

TRANSISTOR INVERTOR._ 118V AC 1.7 Amp input Switching at 20KHZ.
Output windings from Pot Core. Can be rewound or broken for components.
Circuit Supplied. £1.25 ea. PEP £2. 10 off £10 Carriage £6.

Convert this unti to 2 SUPER BATTERY CHARGER. Attractive green
mirustry quality case -- removabie top/bottom plates — heavy duty power
switches high power resistors to control current — centre mounted
amp meter wing nut terminals on front panet for connecting leads.
£3.50 ea. P&P £5 FOUR UNITS £12 Carriage £6.

Miniature VARIAC 0 6 amp in Blue Case size 10} x 6% x 6%" with 20
coloured screw style 4mm sockets giving multiple voltage & current
outputs. As new £12 P/P £4.

AMPLIFIER BOARD complete with Heat Sink & two output Transistors
type 2N5293 Circuit supplied £1.50 ea.

CABLE TIES Black 13cm long or White Scm. 50 for 50p.

TOGGLE SWITCH. Centre off. 20p each 10 for £1.80

4 CORE CURLY WIRE extending to 2 metres. 20p ea. 10 off £1.80; 100 off £15
Min Potentiometres, — Erie. 1K Lin; 3.3K Lin; 4.7K tin. Al 15p each.
100 off £12.

WIRE WOUND RESISTORS 4 WATTS  all at 10p ea; 10 off 85p; 100 off £7
Values - 1R0: 2R2; 2R4; 750R; 22K 1R5, 82R; 100R; 150R; 820R; 9K1; 15K.
MULTICORE CABLE 1BWay Mulu co!our 75p per metre. 100 metre drum
£565, Carr £6.

GEC 4 Button UHF TUNER £1.50 ea. 10 off £12.

GEC 6 Button UHF/VHF TUNER. £2 ea. 10 off £15,

SOLID STATE UHF TUNER 38MHZ £1 ea. 10 off £8.
PHOTOMULTIPLIERS — Allwith information - P&P alt tubes £1.50 ea.
British 2" window £2 ea; American 2" £3 aa; RCA type 2020 £4 ea. Special
American by RCA £6 aa; MULLARD 150AVP Useful dia 32mm £4 ea.
HONEYWELL STRIP CHART PAPER 122ft rolls, Ref no 378528.0100
EVEN 12/88. 50p per rol). V0 rolls £4 P&P £3.50.

BLUE THERMAL PAPER 430ft rofl 8% wide £1.50 per roll P&P £2. 6
rolls £6. Carr_ £6.

FOR FULL COMPONENT & TEST EQUIPMENT LIST WRITE OR PHONE

WAYNE KERR BRIDGE B221
WAYNE KERR UNIVERSAL BRIDGE B521

{CT375) ... i 50
MARCONI SIGNAL GENERATOR TF801D/1S
10-486MHZ. .. ... £65 ea.
AVO VALVE TESTER'CT160. ... . . . .. 0 68,

..................................... 30 ea.
ELETYPE PRINTERS
ASR33 ASCII keyboard with 8 bit papev |ape punch and readesr
KSR33 {No punch and reader . .£50
PDP8 in 6ft RACK CABINET . .. .. £100
AVO SIGNAL GENERATOR ISOLATING TRANSFORMER
No. 2 AMIFM 240V Input 240V
AM 0.45-225MHZ FM 20-100MHZ Output 1300 Watts
£75 sach £15 each Carr. £6

TEKTRONIX PLUG-IRS
TYPE D Single Trace High Gain DC Differential
TYPE E Single Trace Low Leval AC Ditferential
TYPE G Single Trace Wide Band DC Differential
TYPE L Single Trace 30MHZ High Gainr. .. .. .. ..
TYPEM 4 Trace DC-20MHZ. . ..
TYPE O Dperational Amplifier ...
TYPE Q Transducer & Strain Guage
TYPE R Transistor Rise Time .
TYPETU-2Tesung .....
TYPE W Ditterential Comparalol
TYPE Z Differential Comparator . .
TYPE 1A5 DC-50 MHZ Differential.
TYPE 1SY Sampling.

MULTIMETER SINE &+ SQUARE WAVE
Russian type 4324 AC/DC volts; ! AUDIO GENERATDR
AC/DC current; ohms etc. Type TE22
Brand new, boxed 20HZ-200KHZ. Portable. As new.
£12.50 each P&P £2.50 ONLY £35 each P&P £4

blue covers & strap handle As is a TACHISTOSCOPE but deal for

I SCOPE STYLE CASEsize 7% x 71/8 x 13% " deep with attractive
the home constructor for parts. £4.50 each P& P £2.50

IKEGAMI 20" BLACK & WHITE MONITORS
Solid State. Video in. int & Ext Sync. £75 each.

TV TEST EQUIPMENT t
KORTING COLOUR BAR GENERATOR DUAL STANDARD £150 each

LABGEAR PAL COLOUR BAR GENERATOR each
RANK EHT METER 0 30KV £36 gach
VIDEQ CIRCUITS TUBE TESTER type V33 £45 each

Carniage all units £6

MINIMUM ORDER OF GOODS £3. MINIMUM PACKAGING & POSTAGE £1.50, VAT at 15% MUST be added to TOTAL of GOODS & PACKAGING, BUT
PLEASE ensure sufficient monies is sent to cover PACKAGING and Postage to avoid delays in us dispatching your order. CALLERS VERY WELCOME STRIGTLY
BETWEEN 9am-1pmand 2-5pm Monday to Saturday inc. BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome.

CHILTMEAD LTD

NORWOOD ROAD, READING

(2nd turning left past Reading Technical College in King's Road then first nght

Please
mention

ERNi §

when replying

to all
adverts

T
AUDIO VIDEQ SERVICES
19 Galsworth Avenue, Romford RM6 4PX LS174 58p
) 01 599 6680 SIS sép
Mail Order: CWO Please add 40p P&P szl e
" 20p 15242 95p
VAT 15%. Send sae for price I[st LS244 85p
TTL 74109 35p | 4025 16p | LS10 16p | LS295  110p
7% 10p | 74121 3Zp | 4027 27p | LS12 17p
7: 10p | 74123 35p | 4029 754 1813  32p
7403 p | 74141 45p |apap  Gop | LS14  adp RANCISTORS
7404 1dp | 74151 40p {4046 70p | LS20 16p | BC e
7407 25p | 74153 40p |a0ss 28 | LS26 19p | BEI09 2p
7409 T7p | 74157 60p |apso 28p | LS30 18p | BCMI/G - %
7410 Mp | 74160 55p | 4051 62p | LS42 36p | BCISNE e
7413 2p | 74161 Ssp-|acs2  e2p | LSS 17p | BCJE2/4  Se
7414 3ap | 74162 S54p | 4053 62p | LS54 18p | 8C212/4 9p
7416 26p | 74164 55p | 4055 60p | LS73 30p | BCYV/Z 22p
7420 Wp| 74178 70p'| 4060 85p | LS74 25p | BD131/2  40p
7426 28p | 74175 70p {4066 35p | LSS0 33p | BF19477  10p
7430 15p 4069 17p | LS92 42p | BF259  3:2p
7438 26p 4081 22p | LS93 3gp | BFYS!  30p
7441 S5p | CMOSB | 4081 22p | LS107 3sp | BYU208 1505
7442 40p | 4001 12p | ao2 22p | LS109 30p | 2N30F  44p
7447  45p | 4002 120 | 451t  55p | LS123 60p
7451 16p | 4008  12p | 4518 45p | LS125 S4p | DILSUCKETS
7464 6p | 4011 Mp | 4520 6sp | LS126 4%p | Low Profile
7473 26p ( 4012 18p | 4543 115p | LS133 32p | spin 8p
7474 25p | 413 33p | agg5  40p | L3138 66p | 14 pin 9p
7486 25p | 4016 28p 7aLS LS133 40p | 16pin 10p
7490 28p | 4017  SOp | SO0 12p | L8157 &7p | 18pin 16p
7492 35p | 4020 60p | | SO02 15p | LS160 54p |24pin 20p
7493 3n | 4023 19p | 1503 15p [ LSI61 54p | 28pin 24p
i 74107 32p| 4024 39p | (S04 150 | LS164 48p |40pin 32p

TELEPHONE NO. READING 669656

look on right for door with *'Spoked Wheal''}

L *2010A 3'-Digit L.E.D. Bench DMM 5020A 1Hz-200KHz Function Generator
*2015A 3%-Digit L.C.D. Bench DMM *8110A 100MHz 8-Digit Frequency Meter
2020 3%-Digit L.E.D. Bench DMM *8610A 600MHz 8-Digit Frequency Meter
02MEM°mEs105p ;vithDMicro%ogpu(er Inter;:ce *8610B 600MHz 9-Digit Frequency Meter
2033 %-Digit L.C.D. Hand DM 80008 1GHz 9-Digit F M
2114-3 105p *2035A 3%-Digit L.C.D. Hand DMM 8700 10M:1: Ur:?\:er;:Iq :r:r:zcuyen:;w
5”3'-3-3 1;39 *2037A 3%-Digit L.C.D. Hand DMM Counter/Timer
- p with Temp. PSC-85 600MMHz Prescal
%;?g g;gp LP-10 10MMz Logic Probe 9005  5MHz Single Tm:; Oscilloscope
opTO P * Also available In kit form.
DL704 95, H H
gt b4 Test our low priced test equipment. It
oo LEDS measures up to the best. Compare our ‘
reen, Re: H
smal 12p specs and our prices - no-one can beat our
15 : ,
s, 70.220" price/performance ratio. p
7805 55p ]
;g(‘)gﬁm ggg Full colour illustrated N
VEROBOARDS brochure and price list from:
Copperciad0.1" | BLACK STAR LTD., Blackt Stap
T 9a Crown Street,St. Ives, -
35,3757 83 Cambs, PE17 4EB ’ :
318717 gggs ~ Tel: (0480) 62440. Telex 32339 !
. X
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SLOT CAR

CONTROLL

PROJECT

Some spare cash and an idle Saturday afternoon led into the
labyrinthine world of slot cars. The basic slot car set is so basic that we -
decided to improve it, and this project is the result. Design and
development by Jonathan Scott.

ell, let’s not beat about the
bush. Slot cars are fun. The
genesis of this project was the

purchase of a cheap set and the
realisation that there was much room
for improvement in the whole thing,
especially the ‘electronics’. Since then,
we have built several controllers,
purchased an alarming length of track,
bought and modified many controllers
and cars, and generally had a load of
fun!

In the course of this research, use
has been made of calculators,
programmable calculators, desktop
computers, plotters, engineering
degrees, physics degrees, computer
science degrees, a mound of
components, a lot of paper and a hell
of alot of electricity — so be warned
that one can get pretty involved. Closet
racers, prepare for expasure!

The Ultimate Controller

If you're after something really
exciting, then this is it — but it's not a
project for beginners. The controller
gives independent supplies for each
lane and can operate in voltage and
current modes; it can handle a wide
range of maximum torques on sets of
4V5 to 12 V rating.

For superior performance, the
controller has several ‘extras’. First,
there is fuel tank simulation; this means
that the control box has a meter which
represents fuel in the car. A button
‘refuels’ the car, provided it is
stationary. When it has petrol, you can
go again. As the petrol is used up the
car gets more acceleration,
corresponding to the ‘reduction in
weight’. The degree of the effect is
presettable by a resistor (R7 — or R107
for the second car). It is rather .
exaggerated with the value given, but
this is more fun. Of course, if you run
out of fuel, the car slows down and
finally coughs to a stop.

Next, the project offers controlled

ETI MAY 1982

overshoot. If the output momentarily
exceeds the level that your hand
controller commands, the car responds
more ‘snappily’. This accelerates it a bit
harder at first, corresponding to
‘dropping the clutch’, and brakes hard
when it is slowing down corresponding
to hard braking. You can even lock up,
if you are too hasty!

The controller also informs you if
it is folding, such as when the track is
short-circuited. In the current mode, it
warns of open circuit as well. It does
not load the hand controller rheostats,
as they do not carry the car current. (In
some sets the controller handsets get
very warm.) The controller is, of course,
short-circuit protected.

The two modes, current and
voltage, each offer their own
advantages. Current mode gives torque
proportional to control depression, as
torque is proportional to current. It has
slower take-off and generally sloppier
(though perhaps more realistic)
operation. It is also more immune to
bad contact in the track and brushes, if
you are having trouble in that
direction. Voltage mode, which we
prefer, gives a very tight control with a
snappy response from the car; perhaps
less realistic, but more fun. It seems to
demand more from the drivers, though
performance is considerably superior.

The slot car controller board before interwiring.

Construction

Construction of this unit is fairly
flexible and will depend somewhat
upon how you plan to house the unit.
Itis advisable to use a fairly spacious
housing as this demands less careful
layout and allows easy access for
adjustment or debugging. The only
requirement for the case is that if you
are using our PCB the meters must be
spaced horizontally by the required
amount, as the board mounts on the
meter terminals.

First step in the construction is to
drill the case and panel. Note that the
power supply transformer and rectifier-
filter components are not included on
the PCB and are mounted on the case
in a convenient position. You will have
to position these components so that
they do not foul any other
components, and drill the case to suit.
The power supply components are
mounted off-board for a number of
reasons. First, they are bulky and would
add seriously to the PCB size and the
space needed for it, and second, it
means that a set of higher current
capacity’diodes and a higher VArating
transformer may be used for powering
more than two lanes. A 40 VA
transformer will power two lanes, a 60
VA will power up to four lanes.

We found it convenient to mount
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ONE OF TWO IDENTICAL CIRCUITS
- SECOND ONE LABELLED R101 ETC

MODIFIED HAND CONTROLLER

NOTE:

tC11S LM301

1C2 1S CA3140

Q1 1S BC179 OR BC559
Q2,3 ARE BC107 OR BC547
Q4 1SBD139

Q5 1S 2N3055

Q6 IS TIP32

Q7 1S BC109 OR BC549
D1,3 ARE 1N4001

D2,4 ARE 1N914

ZD1 1S 11V 1W3 ZENER
LED1 IS 3mm RED LED
LED2 IS 3mm YELLDW LED

+Vp
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Qas

TRACK (+VE}
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R25
10R
2w

R11 -
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A7k
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Fig. 2 Circuit diagram of the power supply.

the mains supply terminating block,
cable clamp (or clamp-grommet),
output terminals and presettable pots
(RV1, RV101) on the rear panel of our
box. We used ordinary potentiometers
for RV1 and RV101, rather than preset
types, cut the shafts short and cut a
slot in the end of the shafts. To avoid
fouling other components, mount the
pots so that they are below the height
of the transformer.

Next, prepare the front panel. Drill
it first, locating the meter holes
carefully as the PCB determines their
spacing . For panel marking
we used rub-down
lettering (such as Letraset, etc) put
directly on the panel after cleaning it
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Apply a spray-on lacquer to
protect the panel markings. With this
job finished, fit the meters, LEDs, and
so on. Finally, drill the mounting holes
for the power transistors, which are
mounted off the board. These dissipate
little heat so they merely need
mechanical support.

The next step is to assemble the
components to the PCB. As there are
quite a few flying leads, it may pay to
use pins for the termination of these to
the board. Pay attention to all the
usual details — orientation of tantalum
and electrolytic capacitors, orientation
of semiconductors, etc. Choose the
components in Table 1 to suit your
requirements, according to the

instructions given with the Table. When
all the components are soldered in
place, fit the flying leads to the LEDs
and push-buttons which are mounted
on the front panel, along with the
meters. These can be secured and the
PCB bolted to the meter terminals
before the leads to the main case are
fitted. Be sure that all flying leads are
long enough to allow the box to be
fitted together and dismantled without
straining the connections. Long leads
can be kept neatly ‘loomed’ with
plastic sleeving slipped over a bunch
before one group of ends is terminated.

Assemble the transformer, power
supply components and
potentiometers in the case next and
wire them up. Take particular care with
the mains wiring. The rectifier
components are supported on a
tagstrip and we’'ll leave the wiring
details to you for this one.

The final step before testing is to
modify the hand-held controllers from
rheostats to true potentiometers. Open
up the case of a controller and you will
find that it consists of a short coil of
resistance wire wound on some sort of
former, with a wiper contact which
moves along the coil according to how
far the thumb or finger control is
depressed. When fully released, the
wiper rests in a position where it does
not touch the coil. There will be two
wires coming from the hand controller
— one leading to the wiper and one
from an end of the resistance wire. It is
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PROJECT : Slot Car Controller

HOW IT WORKS

The unit comprises a power supply, a control
section (involving IC1), a driver circuit (involv-
ing Q4, 5 and 6) and associated components),
an overload protection and warning circuit
(Q2, 3 etc), an ‘electronic fuel tank’ (Q1 plus
1C2 and associated components) and a ‘refuel’
circuit (Q7 etq).

The circuit has two modes of operation
— voltage and current. The mode to be
employed is selected by means of a link on the
PCB. In the voltage mode, the hand controller
sets the voltage delivered to the track (and
thus the slot car's motor). In the current mode
the hand controller sets the current delivered
to the car's motor via the track. In either
mode, a potentiometer (RV1) sets the max-
imum value of the voltage or the current.

POWER SUPPLY .
Transformer T1 has two 15 V (RMS) secon-
daries, connected in series. There are two rec-
tifier circuits — one to provide a positive sup-
ply rail, the other to provide a negative supply
rail. The joining of the two secondaries pro-
vides a 0 V connection.

Diodes D5-D6 and capacitor C5 provide
a nominal +21V supply rail (+V}) while
D7-D8 and C6 provide a nominal — 21 V supp-
ly rail (V). From these two rails +12 V and
~—12 V regulated rails are derived. The +12 V
rail is achieved by 1C3, a threeterminal
positive supply regulator (a 7812 or 78L12).
This rail is used as a reference for the hand
controller and metering crcuit. Capacitor €8
ensures high frequency stability for the three-
terminal regulator and acts as a supply rail
bypass. The —12 V rail is derived by a simple
zener circuit involving R26 and ZD2. C9is a
supply rail bypass. The negative rail is limited
to 12V so that the maximum supply voltage
limitation of the op-amps, which is about
36 V, is not exceeded.

CONTROL SECTION

This centres on IC1. A certain current (which
we will discuss in detail a little later) is passed
through the hand controller resistance. This
develops about 200 mV drop across it. Thus,
when the hand controller is operated, a
voltage ranging between 0 and 200 mV is ap-
plied to pin 3 of IC1, the précise voltage
depending on how far the 'driver has de-
pressed the controller lever. C3 smoothes out
any variations — many hand controllers have
momentary loss of contact between the wiper
and the resistance as the wiper traverses the
resistance element. You may need to vary the
value of C3 according to how coarse the
resistance variation happens to be in your
controller. For the inexpensive controllers —
which are really quite adequate despite the
coarse variation they provide — a value of
470nF to TuF is suitable.

Now; IC1 attempts to drive its output
(pin 6) in such a fashion as to induce the same
voltage on its inverting input (pin 2) as is on its
norrinverting input (pin 3).

In the voltage mode, pin 2 of IC1 is con-
nected via RV1, C2 and associated com-
ponents to the positive track terminal so that
the position of the wiper on the hand control
resistance sets the output voltage. In the cur-
rent mode, pin 2 of IC1is connected to the end

of the ‘current sense’ resistor (R16) so that cur-
rent is defined by the position of the wiper on
the hand controller resistance.

In either mode, RV1 — which isin series
with the negative feedback path — in con-
junction with R1 sets the maximum voltage or
current delivered to the car's motor via the
track. C2 induces some ‘overshoot' in the feed-
back which enhances acceleration and brak-
ing according to controller movement.

DRIVER
The driver circuit comprises Q4, Q5 and Q6
plus R25. Its function is merely to amplify the
current delivered from the output of IC1.

Transistors Q4 and Q5 are connected as
aDarlington pair which provides considerable
current gain (the beta of Q5 is multiplied by
the beta of Q4). The output of IC1 (pin 6)
swings positive during acceleration (depress-
ing the hand controller lever) and Q4-5
amplify the current, the emitter of Q5 being
connected to the track positive terminal. Q6 is
reverse biased during this time. During brak-
ing, pin 6 of IC1 can go negative (particularly if
you ‘drop’ the hand controller lever). This
reverses the voltage delivered to the track or
reverses the current flow (depending on which
mode you're employing). When this occurs,
Q4 and Q5 are reverse biased and Q6 is for-
ward biased — and it amplifies the negative
excursions from pin 6 of IC1.

The function of R25 is to protect Q6
against momentary current overload.

PROTECTION
The protection circuit involves Q2, Q3 and
associated components. If the voltage output
to the track exceeds about 13 V, ZD1 and D4
conduct, forward biasing the base of Q3.
When Q3 turns on, it draws collector current
via LED2 and R21. LED2 lights, providing war-
ning of a fault. If the output current exceeds
about 1A5 the current through R16 (whichisin
series to the supply to the track) induces a
voltage drop across it of about 0V7 or so and
this forward biases the base of Q2 via R17 and
R18. Q2 thus turns on and it draws collector
current via D2, R21 and LED2. However, the
collector voltage of Q2 will be around a few
hundred millivolts and the output of 1C1 will
be shunted to the 0 V rail via D3 and the
collector-emitter junction of Q2.

Thus, you receive a warning of supply
overload and the supply, track etc., is pro-
tected against overcurrent damage.

FUEL TANK

The ‘fuel tank’ is simulated by 1C2 and
associated components. This op-amp is con-
nected as an integrator. A ‘full’ tank cor-
responds to 0V on the output of 1C2, an
‘empty’ tank to about 12 V. As current flows
through the load (car motor), and hence via
R16, a voltage is dropped across R16. This
voltage is integrated by 1C2 which has an RC
network (R13-C4) in the feedback loop. As
more load current is drawn, pin 6 of 1C2 rises
towards 12 V.

The meter, M1, indicates the output
voltage of IC2 and is marked like a fuel gauge.
While the fuel tank is full or partially full, the
current through M1 flows via the base of Q1,

forward biasing it. Thus, Q1 is held on while
this current flows. The collector current of Q1
flows via LED1 (the hand controller and
associated resistors). LED1 lights, indicating
you have fuel in the tank. When the fuel ‘runs
out, pin 6 of IC2 is at 12V and no current
flows through M1; thus the base of Q1
receives no bias and it turns off. LED1 ex-
tinguishes at this stage and no voltage is
delivered to the hand controller. IC1 inter-
prets this as if you have the controller set to
the rest or off position and no power is sup-
plied to the track. Your car stops. . .

The ‘capacity’ of the fuel tank is defined
by the values of C4 and R13. The values shown
give a ‘full tank’ of about 60 amp-seconds —
which corresponds to about 30 rapid laps of a
22 metre long track in 1/64th scale. The
values of C4 and R13 may be varied to suit
your taste, as indicated in the table on page 33.

While there is fuel, LED1 is on and its ter-
minal voltage is about 1V7. This voltage per-
mits about 10 mA to flow through the
resistance of the hand controller via R5.
(Recall we have yet to see what its current is.)
In addition, R7 permits some current to flow
into the controller — generally between 0 and
5mA — from pin 6 of 1C2. This current in-
creases as fuel is ‘used up’, corresponding to
the car getting lighter, and you get more ac-
celeration at any particular hand controller
setting as you ‘use up’ fuel. R7 defines how
much more acceleration is obtained when the
car is ‘lighter’.

When the fuel runs out and Q1 turns off,
the current delivered through R5 to the hand
controller plummets and only the 5 mA flow-

ing via R7 is available. This gives a ‘soft’ end, |

allowing vou to limp to the pits — if youaren't
too far away on the track.

The parallel combination of R8 and the
hand controller should be around 15 chms. If

.your controller has a high resistance, or you

want to substitute a 1k0 wirewound pot, for
example, R8 should be derived from the
following formula:

R8 = RCONTROLLER X 15
RcoNTROLLER — 15

REFUEL CIRCUIT

‘Refuelling’ is effected by PB1 and Q7. When
the car motor is not drawing power, the out-
put of IC1 is low (less than one volt) and thus
Q7, which derives its base bias from pin 6 of
IC1, is off. Pressing PB1 connects R12 to the
+ 12 V rail via R24 and 1C2 will discharge C4.
The output of IC2 will drop to 0 V (which is the
‘tank full’ condition). Q1 will turn on again and
current will be supplied to the hand coritroller
circuit. When you power the car again, the
voltage on pin 6 of ICT will rise, the base of Q7
will be biased on and its collector will draw
current via R24. Thus, if you try to ‘top up’
while the caris in motion, R12 will be virtually
connected to the 0V rail via the collector-
emitter junction of Q7 and you won't be able
to drive the output of 1C2 low. In addition if
you attempt to drive the car while refuelling,
the refuelling action will be stopped by the
same means.

necessary to have a third contact,
connected to the other end of the coll
(the end without a connection).
Remove the existing wires (some of
these have considerable resistance
themselves) and fit the two new wires,
then the third. These run to the
controller unit. Make sure you have
plenty of length to play with. Now re-
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assemble the hand controller, being
careful to tie off the wires in the same
way the original two were secured.

You should now be ready for a test

run.

Test Run
Make up a simple circle of track.
On powering up, the car should work

to some degree. If not, stop and
recheck. Once it works it is necessary
to adjust the presets and so forth.
PR1/101 should be adjusted to
minimise ‘fuel tank’ circuit drift in the
absence of power being delivered.
(These are the integrator offset
adjustments.) At this stage it is
probably worth assembling the unit

D
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PARTS LIST :
Resistors (all 4W, 5% except where stated)
R1 1k0 (link A), 39k (link B)
R2 . 10k
R3,20,21 1k0
R4 82k
R5 470R
R6 150R
R7 2k7*
R8 100R*
R9,24 22k
R10 120k*
R11 12k
R12 270k
R13 47k*
R14 27k
R15 100k
R16 OR47,1W
R17 100R
R18 390R
R19 2k7
R22 3k9
R23 3k3
R25 10R, 2 W
R26 270R
| Potentiometers
RV1 100k linear
PR1 10k miniature vertical preset
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Fig. 3 Component overlay and interwiring diagram for the ETI Slot Car

Controller. Note that we mounted three of the transistors for each channel on the
case itself, and that some of the power supply components are mounted

separately on a piece of tagstrip. The board itself is fastened to the front panel by
means of the meters, which are bolted directly to the PCB (you can see the bolt
heads in the photo on page 79). A choice of mounting pads is provided to allow for
different meter dimensions — most 2" panel meters should fit, but check before

Cc2 3u3 10 V tantalum
3 100n polyester
c4 10u 16 V tantalum
C5,6 2200u 25 V axial electrolytic
c7 470u 25 V axial electrolytic
c89 10u 16 V tantalum
Semiconductors
11 LM301
1C2 CA3140
1C3 78L12 or 7812
| Q1 BC179 or BC559
Q23 BC107 or BC547
Q4 BD139
Q5 2N3055
Q6 TIP32
Q7 BC109 or BC549
D1,3,9 1N4001
D24 1N914
D58 TN5404
D1 11V, 1W3 zener
ZD2 12V, 1W3 zener
LED1 3 mm red LED
LED2 3 mm yellow LED
Miscellaneous
T 0-15-0-15 40 VA transformer (or
60 VA)
SW1 DPDT mains-rated toggle switch
PB1 momentary action push-button
M1 1 mA FSD meter

Capacitors
c1 1n0 ceramic

PCB (see Buylines); case to suit (see Buylines);
tagstrip; terminal block; mains cord and plug;
clamp grommet; mounting hardware etc.

NOTE

The controller circuit is duplicated for the
second track, 5o you will require two of each!'
component with the exception of R26, C5-9,
1C3, D5-9, ZD2, SW1 and T1. Components for
the second controller are designated R101,
€101, D101 etc.

*Components marked with an asterisk may
need alteration to suit your particular require- |
ment (see text).

buying.
COMPONENT NOMINAL FUNCTION HOW TO VARY IT
VALUE

C4(C104) 10u Sets fuel tank capacity. Increase its value to increase fuel

tank capacity. Range: 10 to 47u.

R13 (R113} 47k Sets fuel tank capacity, Increase its value to increase fuel |
along with C4. tank capacity. Range: 10k to 100k.

R10,11 (R110, 120k in Calibrates M1 for full Reduce R10 to increase reading. ||

111) parallel with  scale deflection at “full Choose R10/R11 to give value

12k tank’ status; allows other  according to 11.4/l . This
meter FSD values to be should not need mud
used. adjustment if a 1 mA meter is
used.

R7 (R107) 2k7 Sets the variation of Reducing R7 gives a greater gain
engine power with in power as the fuel runs out.
remaining fraction of Range: 2k2 to 22k.
fuel.

R8 (R108) 100R Sets the effective Choose R108 so that R8 in
controller resistance to parallel with the controller
about 15 ochms. resistance gives a combined

resistance of 15 ohms.
&2
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PROJECT : Slot Car Controller

‘=
Our hand controller after BUYLINES :
modification. There should be no problems obtaining any of

the components used in this project. Note,
however, that the PCB is laid out to accept
TO5-packaged CA3140s — not the DIL type
— so make sure you buy the correctones. The
S case we used is one from the Vero range, order
no. 65-2523E, but any similar-sized one will do
oot (about 220 x 156 mm). The PCB can be
" 8 obtained from us at a cost of £3.72by filling in
s the order form on page 45. i
6 V operated sets. After you have had a
while in the seat, remove the front
panel and alter the appropriate
components (marked with an asterisk)
in order to produce the effects desired.
To find out what these are, consult
Table 1.
and giving it a serious workout. You A note should be included on the
may find that you want to increase the correct adjustment of the maximum
fuel tank capacity (C4), change from torque presets, RV1/101. This is much a
one mode to the other (links A and B) matter of preference. They should be
or that the control is rough or jittery. If adjusted so that the car does not get
this latter is the case, then your ridiculous amounts of power just prior
controller is probably one with to running out of fuel, but so that the
relatively few turns of resistance wire. car can just be crashed on full power
This is causing sharp changes in level, with a full tank. It is probably also a
to which the electronics respond with good idea to set the two channels alike
excessive overshoot. The cure is to with a multimeter to ensure fairness.
increase C3/103 to, say, 1uF. This is (Be sure to have equal amounts of fuel
especially prevalent with the cheap, when doing this adjustment!) ETI
8" FLOPPY DISC DRIVES
16 Mugabyse Dunbie Sided Doable ODunsity
BRAND NEW DRE 7200 Floppy dise deives at o
aachuatlenly low pone
» x 1,6 megabyle capacity. i I E c I R 0 A I u
» » * Double Sided.
# # » Double Density
el sl e o HARD COPY
KH WLl ki weite nami RO39%0
N e e L el INVITEYOU TO
come with a BRANDl_II;lImeP:;: 5 I
head. Most have seen li
all may be configured for RS232 or B d II b t t
*x% ONLY £260.00 - s car e oty ot T o ea a a a” I =
«d disk. Br x MICAOISYSImS A selection of much-demanded books trom the very large stocks we carry. (More n our
33'?&2?5’&99@:‘;;;;;?a?ggfﬁ:m?goigfgﬁf::&& e :,iuc,':,gl':,','"““" Sut Catalogue 82 with over 6,000 items for constructors from a washer l(); rc'(;lmuut)e'r 70p
Plessey Standby Invertors  375VA. Mains O/P from car baiteries * % & Frctam o Spracket ferd post free. with 70p refund voucher for use on orders £10 and over.
ONLY £110.00 »# 8 1400 Baed
LOGABAX LX180 Printer upper/lower case ONLY £350.00 "% s ONLY £65.00 « £15 care Ti SEMICONDUCTOR BOOKS Op-Amp Selector £6.95
e e e g A baa T AT AR RYCTIWET (All prices in Tl section are Nett) 'é’l"ckf°p'°ce.55°'kse'ec‘°' £14.95
1} ns
s:ﬁgm‘arm 8" floppy drives ex. new eyuipment ONLY £200.00 rockstoxiiusied gli;())(ia'\r/l:/lr:::z'ies gggg oktor/Digibog) ES45
MAWSON ASSOCIATES bt Theony £600 BARBANIBOOKS
3 A Oplo Theory and Practice 1 |
CARRIACEANDEACKING 124 LENNARD ROAD, Y uBRLUS Linear Control £400  Selection
BECKENHAM, KENT BR3 10P Voltage Regulators £450 BP4250 LED Circuits 95p
. CALLERS WELCOME EEE%;IEJLESEEFRO';:EE?’:ILLSS Biumg, Mic?ncompuler BP43 Walkie Talkies £1.50
P BY APPOINTMENT 01'778 3600 ’ Components £450 bpa41C 555 Projects £1.95
Interface Circuits £7.00 BP52TvV DX £1.95
— — : . - TTL Data Book £8.50 BP57 Building a solid state
oscilloscope £1.50
“Understanding Series’ BP5SS Radfo Slatioqs Guide £1.75
Sold State Electionics £3.95 BP70Radio Fault Finding 70p
ea s e Digital Electronics £3.95 BP75Remote Control Projects £1.95
Microprocessors £3.95 BP85 I.mernanonal Transistor
Calculator Mathematics £3.95 Equivalents £2.95
n Communication Systems £3.95 ggg; g::dﬂicD;:/aers 3 gg
m e nt' o n €omputenScience £3.95 55224 Fitty CMOS P-ojects £1.35
. " COMPUTER BOOKS
% Pocket Guides All prices in this section are Nett
Volume One - TTL £350  programming the 280 (Zaks) £11.50
Volume Two - Linearand interface  £2.50 cp/M HAndbook £9.45
. B B Basic Computer Games £5.95
More Basic Computer Games £6.25
- TOWERS INTERNATIONAL SERIES Using CP/M £595 |
W e n re ' n Transistor Selector £9.50 CP/M Users Guide £10.10 | .
FET Selector £350 Z 80 Progrmming Manual £9.50 |
VAT is not charged on books. Discounts (on book orders) — 5% on orders over £20; 10%
on orders over £50 — not applicable on items marked N (nett) or where stated for sections
0 a above. Postage — Add 40p for orders for books totalling less than £5.00
ELECTROVALUE LTD 28t st Jude's Rd., Englefield Green, Egham, Surrey
TW20 0HB. Phone: Egham (STD 0784: London 87) 33603. Telex 264475.
a ve rts oNglg;df;l: BRANCH. 680 Burnage Lane, Burnage, Manchester M19 1NA. Phone
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ULTRASONIC ALARM - £14.95

units housed in a 120 » 100 » 45mm case are
brand new and boxed. They work by transmission
of a 40kHz beam which responds to movement by
detecting the Doppler freq. shift. Mains operated
with internal buzzer and provided with data, these
units are excellent value at only £14.95

1000 RESISTORS £2.50

'We've just purchased anather 5 million preformed
resistors, and can make a similar offer to that
made two years ago, at the same pricelll K523
1000 mixed % and %W 5% carbon fim
resistors, preformed for PCB mntg. Enormous
range of preferred values. 1000 for £2,50; 5000
£10; 20k £36

200 ELECTROLYTICS £4.00

K524 Large variety of values/voliages, mostly
cropped leads for PCB mntg. 1--1000uF, 10— 63V.
All new fult spec components, not chuck-outs!!
200 £4. 1000 £47.50

CHEAP CHIPS
76477 Sound IC £1.25
2102A RAM 8 for £3
MK4027 shift reg. 8 for £6
uA78MG + voltreg £1.00
uA79MG — voltreg £1.20
7415112 Dual Flip-Flop 8 for £1
TIL311 Hexadecimal display with decode
0—9and A—F. With data £3.50.

CAPACITOR BARGAINS

2200uF 100V cans B0 x 40mm dis 75p; 10/£5.80;
220uF 10V axial 5p; 100 £2.30; 1000 £16; 400 +

44mm dia. 40p; 10/£3; 100/€£20; 100uF 25V Axial
£3/100.

0.33uF 50V rad. £1.50/100, £12/1000

0.47uF 50V rad. £1.50/100, £12/1000 elec

Electrolytics: 10ud0V PC mntg 25/£1.25 100/£3;
4.7u/63V PC mntg same price

1250u/25V can 10/£1.60 100/£10

1500u/40V can 10/2.20 100/£15

800u/250V can 10/£5.50 100/£44

400u/400V can 10/£8 100/£56 .
100u/350V, 100 + 100 + 50/300V (all in one can)
10/£5.00 100/£36.00

s, ﬁ; e e A5

Not a toy, this precision instrument was originally
part of an “"Open University’ course, used to
measure a change in emotional balance, or as a lie
detector. Full details of how 1o use it arg given,
and a circuit diagram. Supplied complete with
probes, feads and conductive jelly. Needs 2 4%V
batts. Overall size 155 x 100 x 100mm. Only
£7.95 — worth that for the case and meter alone!!

SOLENOIDS AND RELAYS
W321 Solenoid rated 48V at 25% duty cycle, but
work well on 24V 1700gm pull, 10mm travet) push
orpull 27 x 18 x 15mm 55p

W22 Mains 240V ac solenoid, 10% duty cycle,
push or pull, 16mm trave!, 50 x 20 x 16mm. Only
£1.50

W885 3V DC relay 500R SPCO 28 x 24 x 19.5Qp
W733 11 pin plug in relay, 240V ac, 3PCO 5A
contacts £2.50. Base £36p

'W838 700R 24V 4PCO “continental” relay 35 x
30 x 18, only 84p; 10/£7.00

W847 37R 5—10V relay, SP 3A contact, PCB
mntg 11 x 33 x 20. 95p; 10/£7.50

W893 Omron LY4 mains relay, 4PCO 5A contacts.
£2.50

WB9 24V ac coil, but works well an 6V DC. 2 x
10A c/o contacts. Ex-equip, only 60p

MIXED LED PACK

All new full spec by Micro, Fairchild, etc.
Red, Yellow, Green, Amber, Clear, 3mm
& 5mm._ Pack of 50 asstd £3.95; 250 £15

6V 3A REGULATED PSUKIT

[ A197 All components + heat sink 1o build this
simple yet useful power supply. A regulated
output of 5V at up to 3A for just £2.60.
Suitable transformer {9V 3A) £4.85.

741 OP-AMP — 12 for £1

[ A recent purchase of Raytheon IC’s inciuded a
large quantity of 14 DIL 741 op-amps, so take
advantage while stocks last! 12741's £1.00.

GREENWELD

443A Milbrook Road Southarmpton SO1 OHX
Al prices include VAT at 15% — just add 50p post

Originally made 1o retail at over £50, these neat ]

; Instead we have tested the sound chip, and sell

1982/3 CATALOGUE

Bigger! Better!! Buy onelll
Only 75p inc. post — Look what you getl!
Vouchers worth 72p
1st class reply paid envelope
Wholesale list for bulk buyers
Bargain List with hundreds of surplus lines
Huge range of components
Low, low prices
Sent free to schools, colleges etc.

AMAZING! COMPUTER GAMES
PCB’'s for PEANUTS!!

A bulk purchase of PCB's from several well known
computer games including Battieships, Simon,
Logic 5 and Starbird enable us to offer these at
incredibly low prices:

'STARBIRD'
Gives realistic engine sounds and flashing laser
blasts - accelerating engine noise when modufe
is pointed up, decelerating noise when pointed
down. Press contact to see flash and hear blast of
lasers shooting PCB tested and working
complete with speaker and batt. clip (needs PP3).
PCB size 130 x 60mm. Only £2.95

‘SIMON’

The object of this game is to repeat correctiy a
longer and longer sequence of signals in 3
different games. ({Instructions included). PCB
contains chips, switches, lamphoiuers and lamps,
and is tested working, complete with speaker.
Needs PP3 and 2 x HP11. PCB size 130 x
130mm. Only £3,95

‘COMPUTER BATTLESHIPS'
Probably one of the most popular electronic
games on the market. Unfortunately the design
makes it impractical to test the PCB as a working
mode!, although it may well function perfectly.

the board for its component value: SN76477
sound IC; TMS1000 u-processor; bat clips, R's,
C's etc. Size 160 x 140mm. Only £1.50.
Instruction book and circuit 30p extra

‘MICROVISION’ Cartridges
These are a small PCB with a micro-processor
chip, designed to plug in to the microvision
console. Only snag is we don't have any
consoles!! However, they can be used as an j

il with 4 diff: freq. outputs simply by
connucting a battery and speaker. Tested and |
working {as an osc) with pin out data. PCB size
72 x 60mm.

) ONLY 25p each!!
LOGIC 5 PANEL

Tested Logic 5 now soid out — but we have some
PCB’s with 10 LED's and chip on, but no
keyboard. Not tested. 50p

ELECTRO-DIAL

Electrical combination lock — far maximum
security ~ pick proof. 1 million combinations!!
Dial is turned to the nght to one number, left to a
second number, then right again to a third
number. Only when this has been completed in
the correct sequerce will the elecirical contacts
close. These can be used to operate a relay or
solenoid. Overall dia. 65mm x 60mm deep. Only
£9.95

Also availabe without combination — Only £3.95

1W AMP PANELS

AD11 Compact audio amp intended for
record player on panel 85 x 65mm including
vol control and switch, complete with
knobs. Apart trom amp ciccuitry built
around LM380N or TBA820M, there is a
speed control circuit using 5 transistors.
9V operation, connexion data supplied.
ONLY £1.50.

RELAY/TRIAC PANEL MKii
2537A PCB 100 x 75mm containing a wealth of
companents: 2 x 12V DPCO min relays, SC146E
10A 400V triac, 555 timer, 10 x 1N4001 diodes,
2N5061 SCR, 2 x 3mm LED's 3 x 2N3704, R's &
C's — Amating value — if bought separately, parts
would cost around €8!1 Qur price for the panel,
just £1.50

7 HUGHENDEN ROAD, HASTINGS, SUSSEX. TN34 3TG
Telephone: HASTINGS (0424} 436004

LTD

KS100 MINI VHF SUPER-REGENERATIVE

RECEIVER 55-108MHZ 9V D.C £5.34 inc VAT KS272 B CHAN HIGH POWER VU DISPLAY,

300w PER CHAN, 240V A.C £21.29 inc VAT

A

K5238 3 CHANNEL MICROPHONE

KS200 MINI F.M. TRANSMITTER 88108 OPERATED SOUND TO LIGHT, 300W
MHZ 8V 0.C (NQT LICENCEABLE IN in
D PER CHAN 240V A.C £14.43 inc VAT

UK564 LOGIC PROBE, SUITABLE FOR
TTL-DTL-SMOS CIRCUITS, 6V D.G £9.86
inc VAT

KS240 3 CHAN SOUND TO LIGHT, OUTPUT
3 X 1KW 240V E13.70 inc VAT

UK993 CROSS HATCH GENERATOR

K5260 3 CHAN CHASE LIGHT, 1KW PER R.F. OUTPUT, UH.F. INTERNAL SV D.C

CHAN, 200V A.C £11.27 imc VAT

SUPPLY £22.34 inc VAT

SARCLATCAND
Post & Packing, 50p per KS kit, T5p per UK kit. Send 20p SAE. for catalogue of our | IEEENNSNS'
extensive range of kits & cabinets. Trade, Educational & Export enquiries welcomed. L_ws‘ I

L The firm for Speakers

Just will bring you the latest Wilmslow Audio

80 page catalogue packed with pictures and specifications
of HiFi and PA Speaker Drive Units, Speaker Kits,
Cabinet Kits . . . .

1000 items for the constructor.

CROSSOVER NETWORKS AND COMPONENTS.
GRILLES, GRILL FABRICS AND FOAM. PA, GROUP
DISCO CABINETS - PLUS MICROPHONES -
AMPLIFIERS -- MIXERS — COMBOS - EFFECTS -
SPEAKER STANDS AND BRACKETS - IN-CAR
SPEAKERS AND BOOSTERS ETC. ETC.
* Lowest prices — Largest stocks #
» Expert staff — Sound advice *

* Choose your DIY HiFi Speakers in the comfort «
of our listening lounge.
{Customer operated demonstration facilities)

* Ample parking »
Visa American Express accepted »

* Access

=
0625 629599

35/39 Ghurch Street, Wilmisow, Cheshire 5KB 1AS

m Lightning service on telephoned credit card orders! -
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POWER DIMMING
MODULES

% Fuliy isolated

% Multi channel common wiring lines
% Master dimming over banks

% Remote override

% Dead “kill"" and "all on”

% Low voltage feed lines

% Common neutral or live outputs

Power Dimming Modules
A range of isolated digitally controlled dimming modules,
completa with panels. Each type requires connection to the
supply/reference board PRICES {1 0

)
Slave power controlers (SPC) SPC......... £13.90
Controls up to 1000W via the slider. > - £
RFl suppressed/fused
Slave power unit (SPU)
Controls up to 1000W via a logic signal
from a remote slave

Post/Pack £1.50

W'u"" eont:;ol!o? (MC) pank of 20 Total order
ill master dim from 1 to a bank of

- SPECIAL
Shclinie DISCOUNTS

Aemote slavas (RS) — IPreset)

Will override an SPC at a remote loca-
tion to the main system or control an SPU.
Supply/reference bosrd

Provides the necessary supply
voltagas and signals to all units. Facili-
ties for "Kill"” and "all on.” Supplies up
to any combination of 50 modules.

Are available on
power dimmers,
Totel your order up
and deduct:
£100t0£199....20%
£200 to £299. . .. 26%
£300 to £399. .. .30%

PROGRAMMABLE — 8

Complete
with blue
panel/white
letters

¥ 8 channel 400W each
% 16, 32, 64, 128 patterns

% Automatic program recycle
% Adjustable cucle on/off speed
% Optically isolated, suppressed
% Either common Neutral or {ive lamps

An ‘advanced lighting module allowing any chase or sequ-
ence effects to be programmed, stored and recailed. Up to
128 patterns can then replayed in the stored order, with
control over the cycle on and off time. At the end of the
program the system re-cycles to the start to maintain a con-
tinuous display. Full monitoring on the control pane! over the
outputs and control status is provided, and the program may

=
3 CHANNEL SOUND/LIGHT STEREQ DISCO NEW NEW NEW
CHASER £35.70 e MIXER/PREAMP
LB31000SLC (an) |ieeas 4 CHANNEL SOUND
s g LIGHT AUTO-CHASER
% Bass/mid/presence/treb
. ol % Automatic level filter control
e, ¥ % Automatic input gain control
& - Magnetic Egg;zeg % L.E.D. monitor drivers
3 i séund .ﬁ;";ﬁ.’k‘,’,‘:ﬁ?{.’mﬁﬁ ! versions ~ please state | ¥ 10Hz to 30KHZ response
tomatically switches to a chase when the All the requirements of a B;ELEOSISC_O pn;amp % Super sensitive
music cesses. Super sensitive with an ant: - on 27 boacd e SCE, AT EE MG, | % Zero reference tiggering
r:crt'%raela’ca ac'i‘r;:m;,"(‘v;e uar:\r;wgggm:rlmi;m& Oyﬁr dfgk‘ség;ifsgl.;éla The nit can be used with % Fascia/LED, etc available 4
h. |, 5HZ to 70K. Controls: bass/ either -
L;?glot\xlbcle?:\?ster sensqmvity/chass speed PSU1{+, — 15vfor PA3) £7.20 * £49_90 {panels, etc. £9.20)

4lv 4, L

The Multi-4 is a comprehensive sound and chase module,
offering a wide range of forward. reverse or random effects,
with additional sound modulation facilities. Modes of opera-
tion are set on contro} pots which act as electronic switches.
The unit has a wide speed range and will accept virtually any
sound level input. The Muiti-4 also provides monitor circuits
for LED driving. The triac o tputs may be used to drive up to

LB31000SL

£22.70

( FASCIA
.10 All the advantages
of the SLC without chase.

Controls: bass/mid/treble/master sensitivity.

A forward

lights, etc.

with sound input speed
modulation. Ideal for rope

MULTI - 4

Attractive blue panels with
white letters, complete with
LED monitors, knobs and
mains illuminated switch.

extra £9.70

4000W of lighting or up to .0 metras of rops lights.
3 CHANNEL SOUND/LIGHT 4 CHANNEL SOUND CHAS

™y

running Chaser

'LB41000LC-S

£24.20

e ———
Esch module is manufactured from the highest
+ quality components, fully tested, supplied with a
'connection diagram and guarantesd for twelve

ELECTRONIC MODULES  ontre _ _
PROFESSIONAL ENGINEERING 755 posi/packing oxcop where vivany
BY PROFESS'ONALS stated. To mail order send chequa/P O /

Phone or write for immediate details
of the LB41000SLC

NEW NEW NEW

2/4/8 GHANNEL GHA
 LB81000LC

"l

4o
£28.00 ’

An all logic chaser system for use with up to &
channels at 1,000 watts each. Facilities include;
foatswich trigger and module cascading (16,
24,32 channel. etc ), chase speed and re-cycle
delay.

be halted st any time. Although removing the mains supply to

Registered cash/Access number. C.0.D. service

4 CHANNEL SEQUENCER
LB41000LS

£19.20

lator ty

provides unlimite

llghling shows.

the module will delete the stored patterns tha use of calcu-

re push buttons allows speedy programming ready
for the following nbghl’s performance. The module obviously
effacts and 1s a must for all serious

45 Wortley Road, West Croydon
Surrey CRO 3EB. Tel. 01-689 4138
WE ARE OPENMON TOFRISTOS

€1 extra. For further information send a s.a.e

stating which model.

PLEASE NOTE THIS COMPANY HAS NO

‘CONNECTION WITH LB ELECTRONICS OF
HILLINGDON

A 4 channel sequence generator for banks of
lamps up to 1,000W per channel. Two speed
controls, cross effect to provide settings be-
tween seconds and rapid burst

NICKEL CADMIUM BATTERIES

AA{HP7} SuB‘'C’ ‘C'(HP11) ‘C'(HP11) ‘D’ (HP
O0.BAHr 1.2AHr 1.865AHr Z.O(AHr ! J.O(AHrz, OP."’IaAHl
1-24 £0.85 £1.38 £1.09 £2.26 £2.97 g
25-49 £0.76 £1.28 £1.568 £2.10 CZ.;7 ==
50-99 £0.65 £1.15 £1.62 £2.02 £2.67
100 up £0.59 £1.05 €1.41 €1.87 £2.47

All cells are brand new full spec devices from reputable mnfrs. All Nickel Cadmium cells {except
PP3) are supplied complete with solder tags and are 'VENTED’ devices suitable for fast charge.

CHARGERS - single or dual O/P to charge PP3. AA or SUB 'C calls in 12-14 i
charge "C’ and ‘D’ celis but with tonger c;\gr ing (ime)(.”unils aupgfnkjltr:‘onz\plomhirr: gi:;’rg:;;sc;vs.g
with ﬂymg teads. Number of cells {10 max) in series and type must be specified for each re-
quired O/P when ordering.
SINGLE O/P CHARGER £5.04
DUAL O/P CHARGER £6.72

TRANSFORMERS - as used in chargers, 2 x 12 volt 0.25 amp secondarys 240v primary, tag

connections £1.57 each.

Cheques, P.O.'s Mail Order to:~
SOLID STATE SECURITY,
Dept. (ETH) Bradshaw Lane,
Parbold, Wigan, Lancs.
Telephone 02576-3018.

Data and charging circuits free with
orders over £10 otherwise 30p post.
P&P 10% if order less than £10, 5% if
order over £10. Prices DO NOT
INCLUDE VAT and this should be added
to the total order.

5

PARNDON ELECTRONICS LTD. .

Dept. No.23', 4 Paddock Mead, Harlow, Eseex CM18 7RR. Tel. 0279 32700

RESISTORS: Y« Watt Carbon Film £24 range + 5% tolerance High quahty resistors
made under strictly controlled conditions by automatc machines Bandolered
and colour coded.
£1-00 per hundred mixed (Min 10} per vatue)
£8-50 per thousand mixed (Min 50 per value)

Special stock pack 60 values 10 off each cs-y,/

DIODES:

iN4148 3p each Min order quantity
£1-60 per hundred

DIL SWITCHES: Gold plated contact in fully sealed base  ~olve thow

programming problems
4 Way 86p each 6 Way £1-00 each 8 Way £1-20 each

DIL SOCKETS: High q!;alny. fow prthe s_xxk_e(s - .
8 pin — 10p. 14 pin — Lip. 16 pin ~ 12p. 18 pin — 19p. 20 pin — Zlp.
22 pin —~ 23p. 24 pin — 25p. 28 pin —~ 27p. 40 pin - 42p.

15 item«

ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS
MIN ORDER - UK £1 00 OVERSEAS t5 CASH WITH ORDER PLEASE

_J

DIY KITS N BITS

PROFESSIDNAL EQUIPMENT AT DISCOUNT PRICES!
OKITS £32, £50, £75, £85 including full instructions®@ CONTROL
PANELS £18, £23, £29, £37@BELL BOXES £6.25, £7.50@
OPRESSURE PADS £1.06, £1.45, £1.9504 CORE CABLE
{(100m) £8@SIRENS £7.500CONTACTS 72p, 74p, 76pe
®ULTRASONCIS £34.500DOOR PHONES £49.42e

BUY A KIT OR DESIGN YOUR OWN SYSTEM

SEND SAE OR PHONE NOW FOR FREE FULLY ILLUSTRATED CAT.
IT TELLS YOU ALL YOU NEED TO KNOW! ATALOGUE.

Carriage Included. VAT Extra 15%

A.D. Electronics, 217 Warbreck Moor, Aintree, Liverpool L8 0NV 051 523 8440
Trade Enquiries Welcome
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ERY LOW DISTORTION

AUDIO SIGNAL

G

ENERATORS. (.002%)

(Battery operated)

Modsl AD 149a
£41.50 (p.p. £2.25)

Other models.

146B  Kit version
160A  (with Freq. meter}

£365.65
£576.50 (illus)
113A (2% distortion £33 25

113K Kit version
Malns versions available.
S.A.E. for full lists of above plus Function Generators Milli-
voltmeters, R.F.Sig.Gen. Distortion Analyser, Frequency
Meters, Muiti Meters &c

TELERADIO ELECTRONICS,
325, Fore St., London N9 OPE.
01-807 3719. Closed Thursdays.

£26.45
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READ/ RITE

Letters for this page should be addressed to Read/Write at

our Charing Cross Road address.

Dear Sir,

| am afraid Vivian Capel, in his
User’s Guide to Microphones in the
Feb. 82 issue, is not quite correct in his
otherwise excellent article when he
states that the resonance of a ribbon
microphone is “high, near or beyond the
normal range.” In fact, the resonance in
most ribbon mikes is in the region of 35
to 45 Hz and is usually damped by the
use of resistive screens placed close to
the ribbon.

One of the reasons why the ribbon
type exhibits a warm, natural tone is
that the resonance is low down and not
at, or above, the high frequency range
as is the case with capacitor types, some
of which display a very hard tone
especially with stringed instruments.
The upper end of the ribbon’s
frequency response trails away
gradually and this gives the warm tone
when compared with the capacitor.

For further information | would
refer Mr. Capel to the excellent BBC
Engineering Monograph No. 4 of 1955,
which gives a lot of detail on the design
of ribbon microphones.

Yours faithfully,

Cyril Gott,
Southall.
T .
\%‘1
1 ;'& "u»:
Dear S, LI B

Did you know ETI has improved a
lot lately. This is the first time I've ever
written to a mag, | hope you will print
this in your next ETI and answer my
following questions:-

1) The Pest Control Feb 82 — can it give
out more power, because | tried it near
a catand it didn't do anything.

2) The Computer Expansion System —
can it be used on the VIC 20 and what is
the difference between RAM and ROM.
Yours faithfully,

Sukkin Pang,

Harlow.

PS. Keep up the good work.

PPS. Happy birthday.

1) Stepping up the supply voltage
would give more power but isn’t
recommended because the
components would complain! It

shouldn’t really be necessary to get
more power — we had a phone call
from a large shopping centre whose
automatic doors were letting in all the
local cats and dogs until they fitted one
with an Allez-Cat, whereupon the
animals fled. They now intend using
Allez-Cats on all the doors; are you sure
the cat in question isn't deaf?

2) The computer expansion will work
with the VIC 20; we'll provide details of
how to do this in a later issue. RAM is
random access memory which is easy
to alter but forgets everything when the
power supply is disconnected. ROM is
Read-Only Memory which retains
information even when the computer is
turned off, but in the form the hobbyist
normally uses (EPROM) data can only
be changed by erasing the chip under
ultraviolet light and then
reprogramming it using a special series
of pulses.

Dear Sir, .

| recently purchased an amplifier
kit from Hart Electronic Kits Ltd,
Oswestry. When built, it worked the
first time. The quality of parts was
excellent and the packing was very
good. Fven the finish was first-class.
However, there was one small omission
— no base for the relay.

Upon phoning them (a lady was
very helpful) the missing part arrived by
return of post. So | am very pleased and
will use this firm again because they
obviously wish to provide a good
service and should be encouraged. If
you publish these facts in your
Audiophile article perhaps other readers
may benefit.

Oh vyes, | almost forgot, | enjoy
your magazine; especially the way
things are explained, because it’s hard to
teach old dogs like me new tricks.
Please keep Audiophile going — it’s a
great little article. | have purchased the
Coral MC88F from your suggestion and,
again, am very pleased with it —
anyone should be at that price.

Cheerio now and watch that blood
pressure!

Yours faithfully,

L.T. Bowler,

Cardigan.

My thanks for your medical
meditation. My blood pressure is firmly
under contyol at most times in life (the

exceptions are those things worth living
for. .). Itis a welcome change to hear
tales of wonder rather than of woe. Any
other readers who can recount the
good and chivalrous deeds of
companies — let's hear about it! We
could all do with good news these days.

Dear Sir,
With reference to your article Pickup
Amp Design, Jan. 82.

I have a problem in determining the
correct values of C and R to
accommodate the pre-1955 standards
for 78 rpm records where the bass
turnover frequency can be between
300 Hz to 450 Hz depending on the
manufacturer. Also the 50 uS time
constant gives a 3 dB point at a
different frequency from post-RIAA.

| would be grateful if your next
article in the series could contain a
figure to indicate the values of C and R
for the time constants 3180 uS, 450 uS
and 50 uS. Is it also desirable for the
reasons mentioned in the article to
attenuate the bass as per new RIAA?

The text and Fig. 2 of the article
both indicate the old RIAA bass time
constant to be 3150 uS, should this be
3180 uS?

Can you please pass this letter to
Mr. Tilbrook.

With thanks,

. Yours faithfully,

R.F. Butson,
Cardiff.

Your comments will be passed on to
Dave Tilbrook; unfortunately he writes
for our Australian edition, so it may be
a while before we get a reply!

Dear Sir,
Re: Computer Controlled Live Music,
Feb 82.

In recent months | have begun to
see many cases of micro for micro’s
sake but | believe that some of the ideas
in this article have blown the subject up
out of all proportion to its usefulness
and have gone about using it in the
wrong way. :

I am speaking from the point of
view of someone who is working
towards the use of computer (don't
forget common-or-garden digital)
control! for both live music and studio
recording and | have talked with several
professional and semi-professional
engineers and musicians about the
subject.

Some of the points that have arisen
are these:

1) Any small band (such as those at
which this article was aimed) not using a
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PA and/or mixer system, does so
because they can’t afford such things, or
they want to keep their set-up simple for
the benefit of the music. No one in this
situation is going to want to buy a £500
micro and display to control their two
or three amps.

2) I have never seen a band without a
mixer, who are content to leave their
amp and effect controls alone
throughout a set, because they ‘couldn’t
hear themselves’ or they ‘thought it
could be that little bit better’. The point
that arises here is that either the black
box takes over from the amp controls
completely, which no self-respecting
musician would allow, or the controls
work in parallel to the computer. In this
case any itchy fingers on the controls
would render any future changes by the
computer totally wrong.

3) Any computer control system for live
music must be continously monitored
and updated. No two live performances
are exactly the same, especially since
any mix in an empty hall is generally
wrong once you've got an audience.
Such continuous control can only come
from an engineer sitting at some sort of
mixing console. For instance, what
would happen if half way through your
ZX81-controlled set, someone knocked
the 16K RAM pack? The best place for
any computer in a PA chain is therefore
within the arm span of some single
completely trustworthy person.

A live music system with computer
control can therefore be reduced to a
computerised, or even just digital,
mixing desk. EQ changes during a
performance are usually few and far
between and stereo panning at high
sound levels is too subtle for constant
use and so can be left to the human
side of the band (if there is one left).
Your hyper-expensive-computerised-
personal-amplifier system is thus
reduced to a bank of voltage controlled
amplifiers linked up to a small memory.
You don’t even have to spend a
thousand quid on a Roland
Computamix to do it either. Such a
system comes into its own if it is part of
the mixing desk in the first place.

No band or individual musician
should be given the idea that if you
don't tag along with computers you'll
get left behind. It is the exception rather
than the rule that any home brewed
micro-systems will ever improve your
music or even save time. If you want to
use a computer for live music, first
check your motives and reasons and if
you're still certain, then start with it
cheap, simple and easy to operate. It
saves wasted time and money and the
loss won't be so great as to put you off
computers for good.

Yours,
Dave Pallant,
London.
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Two years ago | built ETI’s
Audiophile 4000 system, the power amp
is, | think, a very good design and the
sound quality, for which I can vouch, is
of the best quality.

I have used this power amp with
many preamps including the one
designed for the 4000, although in the
case of the 4000 preamp | did a mod by
deleting the filters.

Last year when System A was
published | built the preamp with MM
input because | thought it offered
improvements over the 4000 preamp
and also there are no tone controls.

I didn’t really expect such marked
improvement as | have got from this
combination of ‘4000 power amp and
System A preamp’. The improvement in
sound detail, separation, clarity and
bass response is really satisfying.

| wonder if any other readers have
tried this combination.

I am about to change my tuner, it is
an old Sony STR-6040 tuner amp from
the early seventies but | only use the
tuner section, it has been the most
reliable piece of equipment I've ever
owned. | am interested in a Sony ST-J75
tuner which | have seen mentioned in
two of your Audiophile articles. |
wonder if you would comment on its
pros and cons.

My present system consists of:

System ‘A’ preamp with MM input

Audiophile 4000 power amp

Thorens TD160S SME Mk 11 with

Technic EPC 205 Mk 111

Technics RS615 Cassette Deck

Rogers Studio 1 Speakers

! have noticed that you never
published a MOSFET Power Amp, |
wonder why? ’

In conclusion | am a very satisfied
reader of your very good magazine.

| remain,

Yours faithfully,
LR. Worrell,
Wood Green.

The ST-J75 is a good tuner. A full
review appeared in ETI June ‘81. It is
capable of very clean reproduction
indeed and should serve you well.
(Listen to the Revox too if you get the
chance.) Against the Sony is the fact
that it could handle large scale works a
little better than it does, having a
tendency to sound confused. A minor
blemish though.

What do you mean, we haven't
published a MOSFET amp? Of course
we have. As punishment for not
knowing instantly which issue it was in
I'm not going to telt you! Look to your
indexes, sir.

Dear Mr Harris, »

Your excellent magazine’s latest
article on ‘Buying Mail Order’ has
prompted me to contact you.

[ am currently trying to start my
own business and most of the suppliers
I am using at the moment are
companies | have used in the past
through my hobby.

The different ways in which
companies treat their customers is
almost unbelievable, and I think that if
a magazine could run a "league table’ of
particularly good and terribly bad
suppliers it would be a useful guide to
prospective customers and would also
encourage suppliers to keep on their
toes.

Example 1: 1 am in the process of
buying a VDU for my home computer
which | am adapting for business use. |
wrote to two of your regular advertisers
that claim to have VDUs for sale. In
both cases | have asked for technical
data, warranty conditions if any and
delivery time and price.

Neither company has bothered to
reply to my enquiry! — but they are
both still advertising VDUs. | wonder
why, if they will not sell them?

Example 2: | was recently stuck for
some resistors. | had purchased some
instrument kits and two kits were short
of odd components. | telephoned to see
if they could help out. They quoted me
a fairly good price and said that they
would despatch ASAP.

I couldn't believe it when the
Postman handed me a ‘Jiffy Bag’ the
following morning with all my resistors.
Quite something when | tell you |
hadn’t rung until 4 pm the previous day
and my mail arrived at 7.15 am!

One final point.

Some components that are used in
vast quantities are rarely ever advertised,
eg insulating materials, hardware such
as screws, nuts and washers, grommets,
etc and, most of all, wires and cables.

It doesn’t matter how complex
your PCB might be, it has to connect to
the outside world sometime. But if
nobody advertises wire, how do we do
it?

Yours faithfully,
C.R. Tattersall M.Inst.E,
Haslingden.

If we did as you suggest and started
publishing blacklists, the libel suits
would start flying around faster than
insults in the House of Commons!

Dear ETI,

Thank you for at last introducing
the READYWRITE forum,
Yours faithfully,
D.P. Allen, .
Wembley. ETE
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COMPUTERS

We stock computers and accept Sinclair ZX

This new style course will enable
anyone to have a real understanding
of electronics by a modern, practical
and visual method. No previous
knowledge is required, na maths, and
an absolute minimum of theory.

components

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

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

equipment

equ;pment

You will do the following:
@Build a modern oscilloscope
@®Recognise and handle current electronic

@®Read,drawandunderstand circuit diagrams
You learn the practical way in easy @ Carry out 40 experiments on basic
electronic circuits used in modern

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

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

No. 1 CLAYGATE ROAD, CAMBRIDGE CB14JZ | 81 in part exchange. Minimum of £20.00 is
Tel. 0223 248257 TLX 817445 offered for your ZX81 in part exchange for a
VIC 20 or Arcom colour Computers.
| et e 152 o« |ron | NEW ERFACEforVIC20 |
e S| 2 12| 138 3 [ 78055y 4+ s Domestic cassette INT or |
. .15 + .
2532 410 30 12 ::g ;g 781215V + .35 ON LY £1 7.00
7m 4l 2 12| g5y 30 |75+ 35| Simply connects your VIC 20 to any Cassette
4116150 75| 37 5| 153 2 lm51v 35| player. A bargain at half the usual price.
3”2400 4-(752 38 15{ 185 - 38 792;2234v 3'8(5;
. 40 12 ' LM323K .
12 %le EIR 2 | oy ' NEW
2 il @ 5 82 ® w275 | VIC 20 Memory expansion Packs
810 115| 5 Ta | 1S :432 g;ggmnz :g 3KRAM ....... ke e gggg
) 54 v ]4 165 '% . z ‘]l ONRAIVE @ . it s i s s s s s nas s s mna s s a .
mon 53| % ERL | &ooom: 158 ?Iii(xsg\gable to 16K)
8224 1851 74 16| 175 ‘46 | 4.194MHz  1.35 48
528 3ol 2| 193 a5 | GROOMHz 100 16KRAM ... e £83.
. . 0 196 57 , 2 . - . . - -
Z80CPY - 335 78 19 | 1% 8 |doomHz 150 Simply plug into the existing expansion port of
280P10 360 | g 50 | 2% g7 | 10.000MRz 150 VIC 20.
ZBOAPI0 360/ g6 15 ' Battery Ram backup available. Price on
ZB0CTC 275 g9 o242 78 ery
Z80ACTC 325 ] i 24 g ICSockets application.
. 247 .60 .
. a3 33 | 248 60 14 PIN .09
s Series | % 24 287 43 | lepN .. WE GUARANTEE FACTORY PRIME PARTS |
0104 20112 21 %2 2 | 0PN 14 | In depth stocks. Competitive prices. Government and
3 pea 2 273 I ze 15 | colleges orders weicome. Please inquire for special
; ‘g 9 -?‘2’ gg -gg 373 70 | 28PIN 25 | prices for quantity orders. Please add P&P £1 & VAT.
l;s' 6 | 126 25 g;g :ng) 40PIN % | Minimum Order £10. Access orders welcome.
B

NewJob‘?NewCareer‘?NewHobby‘?Get mtoElectmmcs Now!

' Please send your brochure without any obligation to

I am interested in: ETI/5/821

I COLOUR BROCHU:E NAME [_] COURSE IN ELECTRONICS n
as described above
I ADDRESS RADIO AMATEUR LICENCE OTHER SUBJECTS E
i ] MICROPROCESSORS 4
H [__] LOGIC COURSE U
o BLOCK CAPS PLEASE
I POST NOW TO R E

L_
88
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SOUND EFFECTS 4

Qur fourth and final sound effect using the SN76488 should come in
handy for any amateur drama group contemplating Agatha Christie —
it's a gunshot. Design by Phil Wait.

The Noise Generator blocks in the

iC are employed to produce a
suitable sound, which is heard for
about a fifth of a second, dying away"
rapidly. The effect is triggered (pardon
the pun) by the push-button. Only half
a dozen components are required apart
from the IC! With care, patience and a
little juggling, the unit could be fitted
inside a toy plastic gun by simply
soldering the components between the
IC pins. You would have to obtain a
tiny loudspeaker, headphone unit or
rocking armature insert for a speaker
— whatever will fit in the gun
assembly.

T his unit is quite straightforward.

Supply Bypassing

A short word on this subject may
prevent difficulties in some cases. In
general, we found that the power
supply rail doesn't really need
bypassing. However, provision has
been made on the PCB for the
inclusion of a bypass capacitor. This is
located near the battery positive lead
input on the board, which connects to
pin 12 of the IC. Have a look at the
component overlay for the Bomb Drop
and Explosion unit, in last month’s ET1.
Locate C6, a 10nF polyester. This is the

Fig. 1 Circuit diagram for the gunshot effect.

supply bypass. A capacitor having any
value between 10nF and 10uf, and
which will fit on the board, will do the
job.

That's it! Have fun with your
Sound Effocts. We're sure that, with a

little ingenuity and experimentation,
you'll be able to devise a few effects of
your own. {If you do, we'd like to hear
from you and will pay for any items
published.)

HOWIT WORKS

A gunshot is simulated by producing a burst of
noise that decays very quickly. This unit
employs the Noise Generator, Noise Filter,
One Shot, Mixer and Envelope Generator to
generate the required sound.

The Mixer select pin (25) and the
Envelope select pin (28) are both held high
(+5 V), selecting the One Shot output func-
tion from the Mixer. When the push-button,
PB1, is pressed it puts a high on pin 9 and the
Systems Inhibit block triggers the One Shot
and activates the Envelope Generator. For the
duration of the One Shot period, the modified
noise from the Noise GeneratorfFilter is
passed through the Mixer and Envelope
Generator and then to the audio output
stages.

The One Shot period, determined by R1
and C1, is quite short (about 1/5 second) and
the decay period of the Envelope Generator a
little longer. Audio output is coupled to the
speaker via the 100uf DC blocking capacitor,

c4.

PARTS LIST
Resistors (all 4W, 5%)
R13 470k
R2 6k8
Capacitors
c13 470n 35 V tantalum or PCB
electrolytic
2 470p ceramic
c4 100u 16 V PCB electrolytic

Semiconductors
IC1 SN76488

Miscellaneous

PB1 SPST push-button switch

PCB (see Buylines); 50 mm diameter 8 ohm
speaker; PP3 battery and clip.

BUYLINES

As with the other projects in this series, no pro-
blems at all with supply — PCBsfromus(page
45), IC1 from Technomatic, and everything
else from anyone at all!

oV
' PB1 ‘ 1
¢ 9 1412414
4700 ; i
o ' mn
+ 21| one sHoT SYSTEM, REGULATOR
TNHIBIT
R1 22
470k !
L | o
ENVELOPE NOISE ki
SELECT | NOISE GEN FILTER
28 LOGIC {-
) ENVELOPE [ |
»| MIXER +— GENERATOR - " U
% ca Ls1
l l// ¥ oo 8R
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OP—AMP POWER AMP SPEAKER

Fig. 2 Component overlay for the
gunshot, using the same PCB as all the
other sound effect projects. Don’t
forget to insert the link on the board.

ETI
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WHAT’S ON NEXT?
Audio FrequenCy Signal Generator

It's so simple it’s almost laughable — but it provides an output of up to 1 volt RMS at any |
frequency from 20 Hz to 30 kHz, in three decade ranges. A most useful addition to any
workshop.

Digital Thermometer

Based on display circuitry similar to that used in our Digital Capacitance Meter, last month
this attractively finished project will find many uses around the house — or it would make
perfect gift.

HE Reverb

Part of our Project Music series, this flexible device is mainly intended to add depth to flat ||
recordings or to put a bit of life in vocal performances — but the creative musician will find
many other uses for it, as well.

The Electronic Revolution

The first part of a new series, tracing the history and development of electricity and
electronics, from the beginning. Once upon a time in a country far away. . . .

Sines of the Times

We all know what sine waves are, don’t we? If you think you know it all, this feature
will give you a surprise — or two.

Scaling the Hi-Fi Heights

The final part of our popular series for first-time hi-fi buyers looks at adding a tuner
or cassette deck to your brand new sound system.

May issue on sale 9th April.

PLACE YOUR ORDER NOW!

Simply fill out and cut the coupon, then hand it to your
newsagent. Your personal copy of the May issue of HE
will be reserved for you.

| ———————————————————————— |

} Please reserve . . . . . copies of the May issue of :
| Hobby Electronics i ,
~ for | i

Name. .., ... B s a a6 E 6 s e s e [

Address . . . . I

| e

| i

fe e e e e m v e oa e a X owoa o m ook e w o owa oW I

L J

Although these articles are being prepared for the next issue, circumstances may alter the final content.
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USED ent . LOW-COST, RUGGED

Ex-P.0. Multimeters in leather TEMPERATURE CONTROL

case. AC/DC Volts, DC current,
HIGH QUALITY

ohms. Absolute Bargain £5
600V MEGGER ., TEMP. GAUGE 0° -120°C
Remote sensor on 38"

Transistorised Insulation Tester i i
J ! capillary, panel mounting
and four decade resistance dial 55mm. dia

bridge with four ranges.
ONLY £1.85

case with carrying handle. Uses

Invaluable piece of test gear. In
one PP9 batt. £15.00 + £2 P&P 1 16A 240V RANCO THERMOSTAT

Recent Style P. O Talephones ff Sensor on 22" capilliary. £2.30, including control knob

Wide control range {low room temp. to over boiling point)

£4.75 + £1.80 P

2for €9 + £260 5for €20 + £5, RANCO THERMAL CUT-OUT 100°C

mounting with reset button £1.20

16A 240V. Sensing coil on 41in. capilliary panel

5 Digit Counters 48V coil. Non"

resatable 70, BUY ONE EACH OF ABOVE FOR £4.86

AUTOMATIC DIAL UNIT. FEk AVOMETER '
{mains powered). These units e Similar to Model 71 which
were made to connect into a o T currently retails for over £45,
telephone and dial a number i i i These units are, as with all of
when a punch-card is inserted. 7 our used equipment, Tested and
Card & instructions supplied. Guaranteed to be in good
Cards readily available. Many working order. Price includes
uses. Only £8 + £1p&p Leather case.

UNISELECTORS. 50v, 4 Bank
+ Homing Bank, 25 way £3.50

D CONNECTOR SOCKETS
with cover. 50 way £2

' 80V 8A TRANSFORMER., Ideal
for big power supply unit or

. amplifier £12 Inc. p&p. BEAT
THATI

20K Ohms per Voit {D.C.) 1K Ohms per Volt {A.C.)
D.C. Volts — 1,2.5, 10, 25, 100 250, 1,000
A.C. Volts — 10, 25, 100, 250, 1
D.C.mA ~ .05, 1, 10, 100, 1,000
OHMS — x 1, x 100, x 10K
LIMITED STOCK AT £14.60 + £1p&p

PROFESSIONAL QUALITY P.A. MODULES

All to near broadcast spec. 7 x 2" rack mounting.
Require 40 to 50 volt stabilised supply. Line
Distribution Amp 30K in, 4 x 600 out. Gain control
gives up to 20d8. Mlxar_ — 10 stereo or 20 mono
FSEE QP rert‘}uest _ Leaflet g:msraneits"('no controls) gain up to 10dB. £12 each +
“D.LY. Telephone Systems and

Automatic Exchange Desigr . EII'I:C &ltVl:“ ssow;t%r;ag,apga;n + fine gain control +

;':E' !miesav ROAD ADD 50p P&P
; LEAMINGTON SPA CV32 6DY* ORDERS OVER
E WARWICKSHIRE £7.50 POST FREE

* TEL: 0926 30622 FOR QUANTITY DISCOUNTS ETC. unless stated otherwise.

ALL ITEMS — MONEY BACK IF NOT DELIGHTED.

'

I

(JEED ENCLOSING?

Now,GSC are really in the hardware business, with a series of plastic

cases ideally suited to applications ranging from hand-held probes to

hi-fi equipment. GSC cases are moulded in robust plastic and come

with all the necessary screws, covers and, where appropriate, battery

compartments, connectors and transparent panels for displays. And

GSC can provide customer-specified variations for large-quantity

orders. Fill in the coupon for more details.

GSC (UK) Ltd., Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.
Telephone: (0799) 21682. Telex: 817477.

D."'_'w N R TN I I I IR D I Em e .

CTP- Probe Case DMC-2 Design Mate Case

CBP-1 Portable Case

Qo

(£6.30 Nett) £8.39
CT8-1 Bench Topper Case

(£4.00 Nett) £5.46

(£3.50 Nett) £4.88
CTH1

Handheld Cass | DMC-1 Design-Mate Case

Gy Qnty Qnty

{£3.90 Nett) £5.356 {£4.50 Nett) £6.03 {£7.75 Nett)£10.06
Bold prices include P & Pand 15% VAT. Please deduct £1 postage from each additional order.

| enclose cheque/PO for £ . . . . . .. . . .. .. ... .. .
or debit my Barclaycard, Access, American Express card

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

NAME
ADDRESS

Global Specaialiies Corporation (UK Limited, Dept SMM
Unit 1, Shire Hill Estate, Saffron Walden, Essex CB113AQ

. TOMORROW'S TOOLS TODAY ,

FREE catalogue tlck box 0
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TOTAL ENERGY DISCHARGE sictronic
ignition gives all the well known advantages of the best capacitive
discharge systems,

PEAK PERFORMANCE
conditions.

IMPROVED ECONOMY
between services.

FIRES FOULED SPARK PLUGS no other system can better the
capacitive discharge system’s ability- to fire fouled plugs.

ACCURATE TIMING wear and arcing
by reducing load to a few voits and a fracnon of an amp.

SMOOTH PERFORMANCE —— immune to contact bounce and
simitar effects which can cause {oss of power and roughness.

PLUS

SUPER POWER SPARK 3% times the energy of ordinary
capacitive systems — 3% times the power of inductive systems.

OPTIMUM SPARK DURATION 3 times the duration of ordinary
capacitive systems — essential for use on modern cars with weak fuel
mixtures.

BETTER STARTING
battery.

CORRECY SPARK POLARITY unlike most ordinary C.D. systems
the correct output polarity is maintained to avoid ir d stress on the
H.T. system and operate ail voltage triggered tachometers.

L.E.D. STATIC TIMING LIGHT for accurate setting of the engine’s
most important adjustment.

LOW RADIO INTERFERENCE fully suppressed supply and absence a
of inverter ‘spikes’ on the output reduces interference to a minimal level. .

higher output voltage under all

no loss of ig performance

fuli spark power even with low

DESIGNED IN RELIABILITY an inherently more reliable circuit
combined with top quality components — plus the ‘ultimate insurance’
of a changeover switch to revert instantly back to standard ignition.

lN KIT FOR M it provides a top performance
electronic ignition system at less than half the price of competing ready-
built systems. The kit includes everything needed, even a length of solder
and a tiny tube of t i Detailed easy-to-follow instructions,
complete with circuit diagram, aro provided — all you need is a smat}
soldering iron and a few basic tools.

AS REVIEWED IN
ELECTRONICS TODAY INTERNATIONAL June ‘81 Issue
and EVERYDAY ELECTRONICS December ‘81 Issue

FITS ALL NEGATIVE EARTH VEHICLES,
6 0or 12 volt , with or without ballast

OPERATES ALL VOLTAGE IMPULSE TACHOMETERS
Some older current impuise types (Smiths pre ‘74) require an adaptor —

PRICE £2.95 )
STANDARD CAR KIT  £14.85 )\ ..

Assembled and Tested £ 24.95 £1.00

PEP.

TWIN OUTPUT K'T £ 22.95 Prices
For MOTOR CYCLES and CARS with twin ignition systems Include 2
Assembled and Tested £34.70 VAT.

ELECTRONIZE DESIGN

Dept. D., Magnus Road, Wilnecote
Tamworth, B77 5BY ?

Phone: (0827) 281000
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SUBSCRIPTION ORDER
FORM

Cut out and SEND TO :
Electronics Today International,

513, LONDON ROAD,
THORNTON HEATH,
SURREY,
ENGLAND.

Please commence my personal subscription to Electronics Today
International with the . . .

SUBSCRIPTION
RATES
{tick (J as appropriate)

if s W "

i |

|

£11.95 for 12 issues ‘m

(VX ¢ a
£15.75 for 12 issues
overseas surface a
£35.75 for 12 issues

Air Mail

I am enclosing my (delete as necessary)
Cheque/Postal Order/International Money
Order for

(made payable to A.S.P. Ltd)
OR

Debit my Access/Barclaycard*
(*delete as necessary)

.. issue.

VIsA
V. Z

% .’ﬁ,'m MUSIC...RADIO. .. ur.mmcs

JUSEEEEES

HERNERE

I Please use BLOCK CAPITALS and include post codes.
l Name (Mr/MrsiMiss) . .. ..........

delete accordingly
l Address

.........

*SUBSCRIPTIONS

The magazine you hold in your hand is the
biggest seller in the UK electronics field.
Why risk your newsagent running out?
Take out a subscription using the form
provided, and make sure of getting the next
12 issues. Don't you deserve not to miss out
on the best?

Now our name
means morethan
before.

CVCr

If the name BICC-Vero sounds
only half familiar, that’s not the
only difference you’re going to
notice.

Because not only have we added
to our name we've also added to
»ur technology. Building upon
our well established industrial
product range and incorporating
the very latest ideas and
techniques to ensure that you too
are working at a state-of-the-art
standard.

But you will of course still recog-
nise the old favourites. Products
like Veroboard, which pioneered
in so many ways, today’s thriving
pastime of electronics.

BICC-VERO ELECTRONICSLTD. =———

Industrial Estate, Chandlers Ford,
Eastleigh, Hampshire SO5 3ZR.
Tel: Chandlers Ford (04215) 62829.

ETI MAY 1982

Bigger means better in other
respects. Being part of the giant
BICC-Vero Electronics Group
ensures that we're a major force
in electronics technology. Our
R and D scope is enlarged, and
our supply and distribution
facilities improved.

And because we’re professionals
we appreciate the very real
professionalism of the hobbyist
market - and service it
accordingly.

Yes, we're sure you'll notice the
difference. As well as that
pleasantly familiar personal
touch.

It

Vero mm lm mm mm m [6:cc | verc

Flectronics Electronics Electronics Electronics Electronics Electroni

B

|

‘

The mechamcsofelectromcs
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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

1 The Broadway, Bedford,
Tel: 0234 213639
. Open: 6 days 9-5.30. % day Thur.
lunch 1.30-2.30.
Specialists in electronic components and
Acorn computers.

npeats

FOR YOUR BUSINESS TO
BE INCLUDED, CALL
ELECTROMART ON
01-437-1002.

the world of electronics

25 Parnell St, Dublin 1.
Tel: Dublin 740662
Open: 6 days 3am-5.30pm
Components. Computers. Video games.

AITKEN BROS & CO
35 High Bridge
Newcastle Upon Tyne.
Tei: 326729
Open: 93am-5.30pm (Sat 5pm) closed Wed.
Retail and Wholesale suppfied.

D.J. ELECTRONICS
64 Ensbury Park Road,
Bournemouth.
Tel: (0202) 515073.
Open: Mon-Sat 9am-6pm.

’ ETESON ELECTRONICS

158 Lower Green,
E’Poulton-le-l:ylde, Blackpool
Tel: (0253) 885107

Open: 9.30am-12.30. 1.30-5.30. Ciosed Wed & Sun.
Electronic Component Specialists.

CARLIGAN ELECTRONICS

Chancery Lane, Cardigan,
Tel: Cardigan (0239) 614483
Open: Mon-Sat 10am-5pm. Closed Wed.
Electronic components &

Acorn computer stockist

——BAINS HECTRONICS

3, West Street, Fareham.
Tel: (0329) 234891
Open: 6 days 9am-5.30pm.

RS component stockist. Wide range of components for
the enthusiast.

SAMSONS ELECTRONICS LTD
9/10 Chapel St. 21/23 Bell St. NW1.
Tel: 01-262-5126, 01-723-7851.
Open: 10am-6pm. (Sat 11am-5pm).
Vast selection of components at ridiculous
prices.

camiab electronics
27 Faringdon Rd. Swindon
Tel: (0793) 34917
Open: 6 days 3am-5.30pm

Specialists in loud speakers. Wide selection: 1% "-18"

GODDARDS COMPONENTS
110 London Road, St. Albans.
Tel: St. Albans 64162

Open: Mon-Sat 9.30am-5.30pm
(% day Thur}

PATH ELECTRONIC SERVICES
369 Alum Rock Road, B’ham.
Tel: 021 327 2339.

Open: 10am-6pm weekdays.
Sat 9.30am-5pm. Contact Peter A.
Thomas. Wholesale and retail supplies.

ACE MAILTRONIX LTD.
3A Commercial Street,
Batley. Tel: (0924) 441129

Open: Mon-Fri 9am-5.30pm. (Sat 1pm)
Retail and wholesale.

FOR SERVICE AND
CONVENIENCE — USE

DAMON electronics
99 Carrington St. Nottingham.
Tel: 53880 (mail order available)

PLEASE MENTION
ELECTRONICS TODAY
WHEN USING THESE

! : :30am-5.30pm.
YOUR LOCAL DEALER S%%?:?aligtgaixsT?V. F M. arials. - SHOPS!
r Please include my business details in the next available issue of Electronics Today International:—— ]

=
Seme’

Tal.No.: ... i iiiiniiinnnns U o T 11 T 5 1 £ ‘

[ ]
Contact (Office Use DNy . .ottt et et e e et ~
Post To: Electromart Computing Today, 145 Charing Cross Rd., London WC2H OEE. . [ '
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ADVERTISEMENT

RATES Semi-Display (min 2 cms)

1-3 insertions £10.00 per cm
4-11 insertions £ 9.00 per cm
12+ insertions £ 8.00 per cm
" Lineage 35p per word (min 15 words)

Box Nos. £2.50

- Closing date 1st Friday of the month
preceding publication date.
All advertisements in this section must be prepaid.

Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card (available

on request)

Send your requirements to.

E.T.l. CLASSIFIED ADVERTISING,
145, CHARING CROSS RD,LONDON WC2HOEE.

'SEND TO:- ETI/HE CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-437 1002 Ext. 50.

L.E.D. ALARM CLOCK
BARGAINS

Fig.1

Fig. 2

Returned to our Setvice Department within guarantee
period.
{1} Offered at £2.95 each or £7.95 for three plus £1 p&p
(Available new for £18.00 each).
(2} Offered at £6.95 each or £14.96 for three plus £1.00
for p&p (Available new for £32.00 each).
These will be sold as received from our customers with
the existing fault(s) and without guarantee. U.K. only.
Further discounts available on bulk purchases.
Send cheques or Postal Orders to:

PRESCOTT CLOCK & WATCH CO.

LTD.
Prescott House, Humber Road, London NW2 6ER
Telephone: 01-452 9871

ZX-D.l.Y.! 128 user definable graphics
characters from under £1! Send £3.00 for full
circuit/construction details (‘80 or '81). J.
Buchanan, (36D.C.), R.M.C.S.,
Shrivenham, Swindon, Wilts.

CLOSE ENCOUNTERS GROUP Personal
introductions and social events. Meet interest-
ing, attractive people. Local, 051-931 2844 (24
hours).

DIPLOMA [N ELECTRONICS Full time

courses in Electronic Engineering. Also
courses leading to CITY AND GUILDS
Examinations. Tel: LONDON SCHOOL OF
ELECTRONICS: 01-263 5938.

STOCK CLEARANCE Mixed resistor Packs:
aW/ %W, Pre-formed, unused. 1 |b Pack
{2500 plus) £2.50; 2 Ib Pack £4.60; Exceeding
2 ibs £2.00 per Ib. All inclusive VAT, P&P.
LINWAY ELECTRONICS, 843 Uxbridge
Road, Hayes End, Middx. UB4 8HZ. Tel: 01-
5733677.

WANTED: ELECTRONIC COMPONENTS
and Test Equipment. Factories cleared. Good
prices given. Q Services, 29 Lawford
Crescent, Yateley, Camberley, Surrey. 0252
871048.

BE PREPARED

VIEW THRU LENS P

B THIS DOSIMETER
WILL AUTOMATICALLY DETECT
GAMMA AND X-RAYS

@ UNITIS SIZE OF FOUNTAIN
PEN & CLIPS ONTO TOP POCKET

@ PRECISION INSTRUMENT
METAL CASED WEIGHT 202
@ MANUFACTURERS CURRENT
PRICE OF A SIMILAR
MODEL OVER £25 EACH
British design & manufacture
Tested & fully guaranteed ﬂ

Ex-stock delivery  ~

!s.ss INC VAT
Post & Pack 60p

* Ideal for the experimenter
~ COMPLETE WITH DATA

Henry's &%

404 EDGWARE ROAD. LONDON W2 1ED
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PROM PROGRAMMING All prices include
Prom. Up to 8K £5, 16K £8, copies £3.50,
wash 80p. Send typed or handwritten Hex
code. C.W.0. Oakstech Engineering Ltd,
9 Milifields, Stanstead, Essex.

STEREO CASSETTE BOARD Ready built.
Untested but assumed O.K. with data, £3.00.
Details: (0582) 54315 between 5.30pm-
7.30pm.

PROXIMITY SENSORS infra-red range 6
inch single 5-7V supply ideal for mobile
robots £21.95 leaflet. Cheshire Micro Design,
gG fE:lose Lane, Alsager, Stoke-on-Trent,
taffs.

TRANSENDENT 2000 Ex condition Plus
Data £120 ono. 061-250 7478 Manchester.

TIME WRONG? 1

MSF CLOCK is ALWAYS CORRECT — never gains or
loses, SELF. SETTING st switch-on, 8 digits show Date,
Hours, Minutes and Seconds, larger digit Hours and
Minutes for easy QUICK-GLANCE time, auto GMT/
BST and leap year, also paraliel BCD output for COM-
PUTER or alarm and audio to record and show time on
playback, receives Rugby 60KHz atomic tlme.SIgnaIs,
built-in antenna, 1000Km range, fun-to build kit includes
, printed circuit, case, instructions, postage etc,
al panrio?\ey back assurance so GET yours ﬁow. ]

CAMBRIDGE KITS

45{TE) OLD SCHOOL LANE, MILTON, CAMBRIDGE

GRUNDIG CASED PSU 0/25v 2A.
Excellent working condition. Voitage current
metered overload protection. £20 + £5.
S.H.E. 5, St. Joseph’s Park, Ballycruttle,
Downpatrick BT30 7EN.

CENTURION BURGLAR ALARM
EQUIPMENT Send SAE for free list or
a cheque/PO for £5.95 for our special
offer of a full sized decoy bell cover.
To Centurion Dept ETI265, Wakefield
Rd., Huddersfield W.Yorkshire. Access
& Barclaycard Telephone orders on
0484-36627 .

BROADCAST QUALITY FOR YOUR NEXT MIXER PROJECT
®Over 100 Audio Sub-Units

Our new Mic & Mag Disc Pre-amps incorporate the super low noise
Mullard/Signetic NE5534 IC

All items listed are identical to those used in our own professional consoles

PARTRIDGE

ELECTRONICS
THE MIXER PEOPLE

®Kit or Ready Built

56 Fleet Road, Benfleet,
Essex SS7 5JN, England

{LARGE SAE PLEASE)




PROJECT 80 Synthesizer. 11 modules.
Suitable for expansion £170. 49 note
keyboard and contacts. Unused £30. Tel:
021-373 5448.

ONE PCB by Cemeche gives you ALL the |
following facilities for your ZX81: fully
buffered 8K memory; 8 output — 13 input
lines; 8-bit D/A+ A/D conversion; wire-
wrap area for your own circuits.

Quality fully documented pre-drilled silk-
screened fibreglass board. PCB, circuit
diagram and example software — £12.95

from

CEMECHE LTD
136 Cromwell Road, London SW7
ACCESS ACCEPTED -

SPARE PARTS For all digital watches.
Batteries, crystals, displays etc. Send SAE
for full list. Profords, Copnersdrive, Holmer-
green, Bucks HP156SG.

MOS-FET AUDIO MODULES
Hitachi devices, Hitachi spec., glass boards,
extruded heatsinks, tested, guaranteed 24
months

120 watts/8 ohms, 120v/2A supply, £13.95
240 watts/4 ohms, 120v/4A supply; £19.95.
400 watts/2 ohms, 120v/7A supply; £29.95

Power supplies/pre-amps available. Post/
packing 80p Stamp for details. Quantity
discount

Audio-Tech., 8 Parsons Close, Church
Crookham, Aldershot, Hants GU13 OHL.

Tel: 02514 22303.

NEW 1982 ACE COMPONENT
CATALOGUE Let your problems be our
business. Be certain; have your com-
ponents delivered quickly and efficiently
and get that project working. Send 30p
now for the easy to use 1982 Catalogue
to: Ace Mailtronix, Dept E.T.l. 3A,
Commercial Street, Batley, W. Yorks
WF17 BHJ.

600 RESISTORS

High quality Carbon Film %W 5% E12 series
60 values 10 per value

£5 INCLUDING VAT P&P

COVE COMPONENTS
58 Southwood Rd., Cove,
Farnborough, Hants GU140JJ
Mail Order only

PARAPHYSICS JOURNAL (Russian
translations); Psychotronic Generators,
Kirlianography, gravity lasers, tele-
kinesis. Details: SAE 4 x 9”. Paralab,
Downton, Wilts.

T. & J. ELECTRONICS COMPONENTS -
Quality components, competitive prices.
Ilustrated catalogue 45p. 98 Burrow
Road, Chigwell, Essex.

BURGLAR ALARM trigger module.
Can control complete system. Send
£6.45 Home Security Services, 17
Southfield Close, Hurworth, Darlington,
Co. Durham.

CIRCUIT DESIGN, Prototype construction,
analogue or Digital, Siangle Circuits or
Complete Instruments/ Systems. Write A. J.
ATTWOQOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET, or Phone Bradford-on-Tone (082-346)
536.

COMPUTER SALE

2114’s {450ns low power)

£0.60 each or £17.50 for 32
1771 disk controllers. .. ... .. ......... £8.00 each
K63 tripletimers. ... £5.00 each
BIB1'S . . s £4.00 each

All above brand new — full spec.

2147's {70ns) 4K x 1
low power static RAM's as used in many mainframes
B quality (cosmetic rejects, but electronically sound-
guaranteed) with data sheet
£0.50 each or 32 for £12.50

PLEASE ADD 50p CARR/INS TO ALL ORDERS
Payment with orders to

J. WRIGHT

27 Broombhill Drive,
Glasgow G117AB

Intersil, ceramic

D21 14 200ns Static RAM

Limited ¥ 8 24
Stock 120 £1.10 £1.06

P&P 40p for RAM under £20

Micro Computer CASSETTE in library box,
GUARANTEED

C12 5 & =

P&P 40p per 5 cassettes

HAVEN HARDWARE ZX KITS:
Programmable Graphics £23.95 (UK101/S2
£39.95), Keyboard £18.95, Repeating
Keymodule £2.95, Inverse-video, Colour, 1/0
Port P.O.A. S.A.E. for details/built prices.
4 Asby Road, Asby, Workington, Cumbria.

VHFIFM TRANSMITTER KIT. New IC
design — Smaller than all imitations. Takes b
minutes to build this miniature FM bug.
Receive on domestic radio (VHF 88-108MHz).
Instruction etc. all included. ONLY £3.00 inc.
p&p. (Unlicensable). Cheques/POs/Cash to:
M. Henry, Dept ETG., 30 Westholme
Gardens, Ruislip. (Money Back Guarantee).

GOULD ADVANCE 0S245A 10MHz Dual
trace scope, 8 x 10 DIV Bright line, variable
trigger 5MV/DIV display. £175 carriage paid.
Brand new unused.

A

GUITAR/P.A.
MUSIC AMPLIFIERS '

100 watt superb trebie/bass overdrive, 12 months’
guarantee. Unbeatable at £60; 60 watt £44; 200 watt
£68: 100 watt twin channel, sep. treble/bass per chan-
nel £66; B0 watl £52; 200 watt £78; 100 watt four chan-
nel, sep. treble/bass per channel, £75; 200 watt £98,
slaves 100 watt £3/; 200 wati £60; 260 watt £70; 500
watt £140; fuzz boxes, great sound £12; bass fuzz
£12.90; overdrive tuzz with treble and bass boosters
£28, 100 watl combo, superb sound, overdnive, sturdy
construction, castors, unpeatable, £100; twin channel
£115; bass combou £118; speakets 15in, 100 watt £36,
12in. 100 watt £24; 60 watt £18; microphone Shure
Uridyn B £28,
Send cheque/P.0. to:
WILLIAMSON AMPLIFICATION
62 Thorncliffe Avenue, Dukinfiald,
Chaeshire. Tel: 061-308 2064.

SLIDER FADERS — The pro-fader (pat.
pend). A great looking fader with full 100mm.
Action and smooth operation. Discard those
noisy, sticky slider pots and give your mixer
the professional touch for only £3.75 each
(+ 50p p&p). Send, stating requirements to:
Western Products, 57 Maybole Road, Ayr.

ELECTRONICS COMPONENT SHOP in
MAIDSTONE, KENT! Thyronics control
systems. 8 Sandling road, Maidstone, Kent.
Maidstone 675354.

BUILT TRANSMITTERS £2.90. Receive on
FM. Range 150 yds. Refund Guarantee.
(Unlicensable). P. Faherty, 37 College Dr.,
Ruislip.

All parts, PCB and full instructions ........................ v ke £12.50
A suitable case including front panel, neon switch,etc. .........................£10.50
Price includes post & VAT. Barclaycard/Access welcome

T. POWELL
Advance Works, 44 Wallace Road, London N1 Tel: 01-226 1489
Hours: Mon-Fri 9-5 pm Sat 9-4.30 pm

IONISER KIT (Mmains Operated)

This negative ion generator gives you the power to saturate your home or office with
millions of refreshine ions. Without fans or moving parts it puts out a pleasant breeze. A
pure flow of ions pours out like water from a fountain, filling your room. The result? Your
air feels fresh, pure, crips and wonderfully refreshing.

AMAZING ELECTRONICS PLANS. Lasers,
Super-powered Cutting Rifle, Pistol, Light
Show, Ultrasonic Force Fields, Pocket De-
fence Weaponry, Giant Tesla, Satellite TV
Pyrotechnics, 150 more projects. Catalogue
96p — From Plancentre, 16 Mill Grove,
Bilbrook, Codsall, Wolverhampton.

PRINTED CIRCUITS. Make your own sim-
ply, cheaply and quickly! Golden Fotolac
light-sensitive lacquer — now greatly im-
proved and very much faster. Aerosol
cans with full instructions, £2.25. De-
veloper 35p. Ferric Chloride 55p. Clear
acetate sheet for master 14p. Copper-clad
fibreglass board, approx. 1Tmm thick
£1.75 sq. ft. Post/packing 75p. White
House Electronics, Castle Drive, Praa
Sands, Penzance, Cornwall.

COPPER CLAD BOARD double sided
fibre glass. 10 sheets 12" x 8” £6.00. &
sheets 12” x 8” £4.00. Inciuding P&P.
Complete PCB service. Davron, 1 Bank-
side, off New Street, Chelmsford.

SECURITY ALARMS Kits from £37. Full
range of accessories. MFP Ltd, Harrison
Road, Erdington, Birmingham B24 9AB.
021-373 0450.

AERIAL AMPLIFIERS Improve weak
television reception. Price £6.70, S.A.E.
for leaflets. Electronic Mailorder,
Ramsbottom, Lancashire BLO SAGH.

UNREPEATABLE OFFER

Digrtal Thermometer .5 LED Display, calibrated in
degrees C range —50° to +99.9°C with Platinum
Resistance Probe. 12v operation. B.C.D. Outputs
available housed in A.B.S. DIN styled case, W36 x
H48 x D150mm
Give away at £49.95 inc. VAT. (valued at £135.50)
Mains Adaptor for above unit £5.76 inc. VAT
PEP £2.50
Circuit Date supplied
Cheques or P.0O. with Order to:—
MICRO ELECTRONIC SYSTEMS
Martin Buildings, Stonehouse St.,
Middlesbrough, Cleveland
Telephone No. 0642 829238 |
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" INTERESTED I
It's easy ELECTRONICS?

Have you every thought of working in Independ-

to complain ent Local Radio?

THE NATIONAL BROADCASTING SCHQOOL
offers a 3-month modular training course covering

about ; all aspects of maintenance and operational work
on an ILR station.

- : If you've studied a science subject to "'A” Level

advenlsements standard or have a recognised engineering qualifi-
‘ ] cation, this modular course can provide you with
the necessary experience for a full grounding in
the radio broadcasting industry.

. " For further details and application forms, write to

The National Broadcasting School at
14 Greek Street, London W1

or contact us NOW on 01-434 2411 for a place on
the course starting 10th May. The Autumn course

J starts on 20th September and the course fees
are £285.00.
The Advertising Standards Authority.¥
If an advertisement is wrong.we're here to put it right. The National Broadcasting School is an independent training
ASA Ltd, Brook House, Tormngton Place, London WCIE 7HN school closely associated with the independent radio con-
tractors and the IBA.

USE ELECTRONICS TODAY INTERNATIONAL'S CLASSIFIED
(35p per word, minimum 15 words. Box Nos. £2.50 extra or £10.00 per single column
centimetre — all prepaid).
Just write your ad on the form below and send it with your cheque, made payable to
A.S.P. Ltd, to Jenny Naraine, 145 Charing Cross Road, London WC2 OEE.

Please place my ad in the next available issue of E.T.I.:

Name ---------- ) & LI R A A Y o L R e omoe s B I T R
Address-'iigi‘j%x‘i‘x«gu-f&;*&%("ﬁi?ﬂg;i’igk;ﬁsﬁ&uigi--piali-t-;i-;ig-wiﬁur(mi---5-n-ugi‘ﬁ‘rem:
K- 10 1 T e e
| enclose my cheque/P.O. for the value of £ .. . ........

S T
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ICS have
AR helped thousends
E\)\ . of ambitious people

to move up into higher paid

more secure jobs in the field of

electronics — now it can be your tum.

Whether you are 3 newcomer to the field

or already working in the industry. ICS can

provide you with the specialised training 3o essential

‘10 SuCCess.

I Personal Tuition and Guasrantesd Success k ]

‘The expert and personal guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home, In the words
of one of our many successful students: ‘‘Since starting
my course, my salery has trebled and | am expecting a
further increase when my course is completed.’’

| City and Guilds Certificates

Excellent job prospects await those who hold one of these
. recognised certificates. ICS can coach you for:

Telecommunications Technicians
Radio, T.V. Electronics Technicians
Radio Amateurs

Electrical Installation Work

eriploma Courses

Colour T.V. Servicing
* CCTV Engineering
Electronic Engineering & Maintenance
Computer Engineering and Programming
. Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Instaliations & Contracting

rOthor Career Courses ‘ ) -]

A wide range of other technical and professional courses

are available including GCE.

To ICS, Dept. 265U, Intertext House,
London SW84UU

Name

Address

Age

L

; To ICS, Dept. 265U, intertext House,
l London SW8 4UU
or telephone 01-622 9911 (all hours}

Lex
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PRECISION -by __
POWERTRAN

For more than eleven years Powertran have been designing and manufacturing the finest quality elactronic kits. All of
our now considerable range have featured in the electronics press and literally thousands have been bought and built
by contractors in the UK and World-wide.

Our philosophy is always the same — we offer ingenuity and originality in the construction phase by using only top
class designers. We offer machines with power, versatility and performance — capability fully equal to their factory
built rivals. We offer only the highest quality materials and components throughout to ensure years of useful and
reliable service, we offer clear comprehensive and easy to follow construction manuals to place our kits within the
scope of the careful first time builder as well as the dedicated enthusiast.

Our hallmark of success lies in the number of our clients who have built our whole range — many assembling several
units for others to use often on the professional music scene. :

We believe in taking every care throughout — months spent checking and testing the design and development.
Vigorous checking of every component, constant pre-despatch quality control, careful packaging. . .even door to door
delivery by Securicor!

‘We are naturally very proud of our Transcendent range of synthesizers designed by Tim Orr and regularly featured in
ETI. They represent the best in constructional interest and in musical performance.

TRANSCENDENT POLYSYNTH — A four octave polyphonic synthesiser with TRANSCENDENT 2000 — Although only a 3 octave keyboard the ‘2000’

outstanding design characteristics and versatility and performance to match.
Complete kit £275.00 plus VAT (single voice).
Extra voice {up to three more} 42.00 plus VAT.

EXPANDER — A new matching 4 voice expander to team up with your

polysynth for even a greater range and capability.
Complete kit £249.00 plus VAT.

TRANSCENDENT DPX — Offers a five octave keyhoard with power to match.
Two audio outputs {can be used simultaneously} to give harpsichord and
piano/honkytonk or reed with strings/brass and both are fully polyphonic. Other
features include switchable touch sensitivity and a chorus ensemble unit with
strong/mild effect switching. An advanced design made simple with our clearly

features the same design ingenuity, careful engineering and guality components
of its larger brethren. The kit is-well within the scope of the first time builder —
buy it, build it . . play it} You will know you-have made the right choice.

- Complete kit £165.00 plus VAT,

1024 COMPOSER — Come right up to the minute with this new design. It will
control your synthesiser with a sequence of up to 1024 notes — or an equal
selection of shorter sequences. The Composer is mains powered with
automatically charged battery to preserve your programme after switch-off.
Complete kit £85.00 plus VAT)

DEMONSTRATION TAPE — Derhonstration tape now available of all three
kits (30 minutes).

laid out instruction manual. £2.00

Complete kit £296.00 plus VAT. |

S ey

e :

TRANSEEH

T20 + 20 — Originally designed by Texas Engineers,

This is a 20 watt amplifier with true Hi-Fi performance at i
a minimal cost. New features include true Toroidai

transformer, new wiring, single circuit board and improved

presentation. An ideal beginners project. -Complete kit

£29.50 plus VAT. Also T30 + 30 - 30 watt version complete

kit £34.50 plus VAT

{

] s

LINSLEY HOOD 75 DE LUXE — A 75 watt amplifier
originally published in Hi-Fi News. Superb performance
characteristics with less than .01% distortion. Modular
construction with 14 interconnecting boards -— virtually
no wiring so assembly is easy as is subsequent checking
and maintenance. Complete kit £75.00 plus VAT

WORLD LEADERS IN ELECTRONIC KITS.

PRICE STABILITY: Order with confidence irrespective of any price changes we
will honour all prices in this advertisement until the end of the month following the
month of publication.of this issue. (Errors and VAT rate changes excluded.
EXPORT ORDERS: No VAT. Postage charged at actual cost plus £1 handling and
documentation. L

U.K. ORDERS: Subject to 15% surcharge for VAT. No charge is made for carriage,
or at current rate if changed. Cheques, Access, Barclaycard accepted
SECURICOR DELIVERY: For this optional servicg (U.K. mainland only) add £2.50
(VAT inclusive) per kit. FREE ON ORDERS OVER £100.

SALES COUNTER: if you prefer to collect kit from the’factory, call at Sales
Counter. Open 9a.m.-12 noon, 1-4.30p.m. Monday-Thursday.

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



