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on all orders over
t100 (UK mainland
only) Add just f 2.50

on lower price
o rders

Star &$ EBe * *

DJ90 Sterec [/ xer th s is a rea v
versatrie nelv mixer that enabes the
constructor DJ to produce a proies-
sicnal performance every lime There
are two stereo nputs for magnet c cart-
ridges a Stereo aux tary inpul and m ke
nput Other 'plus leatures are auto-
panning for fast or s ow s der controls
multi-m xlng duck ng interrupt input
modu a1 on, rn short everyth ng the
wholeworks-AND underll00comoeterCo-l::=-'897 50-

This versat le modu ar mixer feati_lrec as a ccnstruct ona article n practica Electronics
canbebuiltuptoamaxirxumof 24:fouis 4outputsancl anaux arychannel Each nput
channel has l\lic and Ltne npuls varabie ga n bass and lreble cottros and a para-
metric m ddle frequency equa zer Tiere are send and returr jacis aux I a.y par aio
fader controls and output and group switching The outpui chanre s nafe pprr/ c,s3,a.,s
andrecordandstudlooutputs Theauxiirarychannel alsohasapr',': ja,3_.:-t;-i-i:
a headphone monriorlack and a buit-tn ta k back micropeo.e --a - ,a. -,j_::: _l
rnto base units each of whtch takes up lo 6 channe s To ei,r ^a:: -_-
is in a separate cabinet

ftmr s un s**

lrom the tactory.
Open 9-12l1-4.30
Mon- Fri. Easy

parking, no
waiting

t27.50
- El2 50

flg 50 --a

Digital Delay Line - With its abltity to give
delay times f rom 1 ,6 mSecs to up to I 6
secs Many powerful effects incJud ng
phasing, flangine, A D T. chorus, echo &

vibrato are obtained The basic kit is ex-
tended in 400 mS steps up to 1 6 secs
Simply bv adciing more parts to the PCB

Ccr0are i',lth units costing over El 0001
CJ-o,ere r r 'a00 rrS delay;

f130 + VAT
400 mS delay

f9.50 + VAT
Parts for extra

lnput channe
Output channel
Auxiliary channel
B ank Panel

KIT PRICES
f19.90 Base rn t anc ,'.lr:'
fl8.50 Pa r o' maloJ"' -:
f22.50 Power Suppl;, ar: :::

Free Soldering -.,.'
Practise Kil on

ii lfelrsllmebL derCcnplalekrlf4ggO+VAT

,.:.o^'.:"b-. :. co,,cj: ,q-
'rr 'bo | - : -I '_o .o' d_ efiecls each aha"e: 'a^ ^r^.,e rp lc 50!vil

yet mnrmaj w,rag,s.ea:ea i,ii. aL. j.,rre, angeboarddes:gf C.-cela(if49.S0-,.if

I

f3.00
All prices are VAT exclusive

TRANSCENDENT POLYSYNTH - A four octave c3.,-
phonic synthesiser with outstanding design character,s:,cs
and versatrlrty and performance to match

Comp ele kit f230.00 p us VAT (single voice)
Extra voice (up to three more) €35.60 plus VAT

WORLD
LEADERS
IN
ELECTRONIC
KIT DESIGN
AND SUPPLY

INDUSTRIAL ESTATE
RANDOVER, HANTS SAlO 3NM.E
- 

oRDER BY'PHoNE (0264) 644s5 5
Simply request your chosen kit and quote your Access

or Barclaycard Number.

&mm ffe ffinxm s **
TRANSCENDENT 2000 - Although only
a 3 octave keyboard the '2000 features
the same des gn ingenuity careful
engineering and quality com-
ponents of its larger brethrer
The kit is n,e I ,'r,'i1113 .r3

Cc-:e.:<.C165.00-.:-
l
3
i:

ABOUT OUR
LATEST

ADVANCES IN

ROBOTTCS
SEE INSIDE

BACK COVER

PORTWAY
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DTGEST ....11
Everything you didn't want to know
about the world of electronics and
we weren't afraid to dsk.

stNcLArR POCKETTV ... ..... 28
Viv I gets out his magnify-
ing veyouthe lowdown on
Sin portable.

AUDIO DESIGN ..,,.,, 42
John Linsley Hood explains watt's
watt in the wonderf ulworld of audio
power amplifiers.

TECH TIPS ..... . . 50
Pass it on!

IC UPDATE ...,,, 70
lmagine getting your sticky little
digits around one of these - then
loSk at the price and keep right on
imagining!

BOOK REVTEWS ....... 67
Reluctantly putting aside the office
Beano, ETI's staff have been doing a
spot of (fairly) serious reading.

TNDEX'83 .. ..... 82
ETI's 1983 offerings at-a-glance.

Due to lack of space, the fourth part
of Bob Bennett's series on Machine
Code Programming has been held
over until next month.
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What has Phil Walker designed for
us this month? Join the dots and
find out!
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POLYESTR RA O I AL LEAO CAPACITORS: 25OV; I 0n 2Or_ t5n_ 22n 27n 60: 33n, 47n, 68n, I 00n 8p; I 50n,220. 1Op; R, 4r0. lsp; ffin 19p; 1!23p; 1!54rg:Zu2L6o-

ELECTnOLYTIC CAPACITORS rValues
9p; r0 lOp; 1a 2212p;3315p;41 12pt
17pi 220 24pj 4OV: 68 15p; 22 9e: 3
rm llp; 150 12p; 22O 15p; 33O 22p
92p; l6V: 2a 4Agp;al A 1009p; r

22m 36D:4700 796
rAG-Eilp TypE: qv:4700 245p;3300 19[J9;72OA
1_3-9p; sOV: J300 1gp; )2U) 11Op; i{rv: 4/00 16Op; 25V:
4700 gap; l0 000 32Op; l5 0O0 345F

POTENTIOMETERS: Carbon Track,
0 25W Log & Linear Values.

5000,lK&2N Snoe 34o
sKO-2Mtl srngl - sei
5K{l 2MO sifgl swilch 8Op
5Kil 2MO dual gpp

TANTALUM BEAD CAPACITORS:
9!Y 315p 047,offi,10,1515p 22,3318p 47,6_92 r6V:22 33.16p 4t 68,'O1Ap-agdp 22
99p -00 95p 220 lOOp tOV: 1s 22 26p i3.47
5op SLIDER FOTENTIOMETERS

0 25W log and llnear values mmm track
5K0-S0KO Single gang 7OpSILVEF HrcA (pf)

2,33,41,6A, A2, 1A,12, 1A,
22, 21 , 33, 39, A1 , fi, fi, tA, 15,
82,85, 100, 120, 150, 180 15F
220, 254, 210, 330, 360, 35,
470. m0. 800 & 820pF 21A
1000, l2m 1800 3Op 66ch300,4700 6Op e.ch

SIEMENS mulirlaver miniature
capacitoE
25OV: lnF 1n5, 2.2, 3r3, 4n7
6n8, 8n2 10n, t5n. 22n 7p; tBn.
2tn, 33n, 47n 8p; 39n, 56n. 68n
9B l00nF 11p.
l00V: 100n, 120n, lOp; 150n
17pi 220n 13p;330n 18p; 470n
23p;680n30p; I aFgp;2p250E

PRESET POTENTIOMETERS
0 lW 50(12 2M Min Ven & Hor z ao
0 25W 22A{'4M7 Ve^- & Hoilz 12;

CERAMIC Clplcitor.: sOV
Range 1 pF ro 6a00pF 4p; 1onF,
15n,33n,47nF 5p; lmnF/30V 7E

sN760 r 3N
sN76023N
sN76033
S N7M77
sN76el
SPS29
SP02564L
TA7 12A
TA7]T
TAl2U
ra12aa
r41222
TMS
TM62i
TAAS i
TMTM
TAD] M
TBA] 2OS
TBA5€
TBA550O
TBA&1
TAA65l
T8A800
T8A8]OS
TBA82O
TBA92OO
TBA950
TAA990
TCg] M
rca210
TCA28OA
TCA9O
TCAg65
TDA]M4
TDA]OO8
TDA]01 O

TDA]022
TDA]024
TDA1O3{
TDAl€O
TDA2OO2
TDA2OO3
TDA2M4
TOA2m6
TDA2O2O
TDA2O3O
TDBO79]
TLO6]CP
TL062CP
TL06€N
TLO71 CP
TLOl2CP
ILOT4CN
ILOE]CP
IL082CP
ILCs3CP
ILOS4CP
ILOg]CP
ILl7O

175
150
395
2%
190
275
159

70
214
330
290
190
a0
95
ao

2(x)
300
350
750
350
220
175
145
290
310
194
499
115
350
350
325
250
495
330
32f)
295
420

40
60
98

75
75

290
200
150
100
275
375

35
270
320
195
300
375
575
675
360

ao

140
45

275
115
110
2AO
40
40
40
40
40

105
46
40
40
30
30
45
60
50
a5
s5
85

€10
435
45

1 195
995

85
27

245
20
20
2A
22
20
22
20
55
20
20
20
20
55
60

125
20
7o
95
70

215
75
7S
95
99
99
99
99

105
105
790
7W
725
675
790
4ao
2ao
770
770
850
999
350
350
3so
675

2A
60
40
7S

185
35
35

130
46
46
45

199
11S
125

qu
4035
€36
4031
4038
4039qq)
4041
4142
40€qM
4045
4046
q47
4n4€{€
4050
4051
4052
€53
Q54
4055
m56
4057
4059
m60
4061
4062
4063
m66
4667
4068
€63qla
4011
4Al2
4013
n75
q)]6
40f7
4AlA
4081
qa2
4085
4086
40m
4093
4094
4095
096
4091
40s8
4099
4160
4161
4162
4163
4114
4115
4194
4408
4409
M10
411
M.,2
4415
4419
M22
44)3
M35
M
tu50
u51
490
4500
4501
45A2
4503
4504
4505
4506
4ac)
4508
45r0
451 l
45r2
4513
451 4
4515

275
40
30
50
90

125
60
65
50

150
90

130
50

400
275

ao
90

140
70

150
40

37s
245
lao
35
35

320
120
39s
160
1g
49s
165
2so
175
36

460
250

99
90
4A
70

330
290

45
42

215
130
140
175

95
10s
35
60

194
roo
300
24.J
194

50
45
50

220
75
95
90
ao

195
r95
194
240
245

4411
45r8
451 9
4520
4521
4522
4526
4521
4528
4529
4530
4531
4532
454
4536
45S
4s39
4541
4543
454/
4548
454S
4553
4554
4555
4556
4557
4558
4559
4560
4561
4562
4566
4568
4569
4512
4580
4581
4582
4583
4584
4585
459f
4599
4{097
{m8
4100
{101
q102
€r03
401 04
401 05
40106
q107
u08
40109
401 10
€I4
40r61
4163
&17 4
40115
401 8l
40192
40193
mt94
40195
42M
40245
4A257
40373
40314

709C 8 pin 35 1M335
710 4A L^.4339
141 t4 Lt\r34{t
747C14pn 65 LMgg
7€8pn 36 1M358
753 8 pin 185 1M377
810 159 1M379
9400cJ 350 1M380
aY-r-1320 225 LM3alN
aY-t-5050 99 1M382
aY-l-5051 160 1M384
AY 1-6720 210 1M386
AY ]t 270 730 LM3a7
AY-}mr0 420 LM3A9
AY,3A912 625 1M393
AY,t1230 450 L[43S4CH
aY-513174 630 LM725CN
cAmlr 130 LM18a9
cA30r2 175 1M733
cA3014 275 LMt87l
cA30r8 86 LM29t7
cA3019 80 1M3302
cA3020 210 LM39m
cA3023 2rO LrJ3909
cAm28A 95 LM3gtl
CA3035 255 Lt\439r4
cAr36 270 1M3915
cAm€ 275 1M3916
cA3045 365 157220
cAs6 70 M5t5t3L
c43048 220 M5r515L
cA$59 285 M5t5t6L
caI75 213 M70681
CAI8oE 70 MB3l12
cAs8l 190 M83756
cA3086 48 MCt204
CA308SE 2(X) [4C1303
CA3090AC 375 MC]304P
cA3r23 165 MC1310P
ca3r30 90 [4c]e5
cA3r0 40 [nc1455
cA3r60 95 MCt458
cA3r6rE 160 MC1a69
cA3162E 450 MCt494
c43189 200 MCt495
c43240 1 10 MC]496L
HA1366 175 MCt596
HA]3S 255 MCt64
lcL7r06 6S MC3302
lcl7107 975 MC3401
tcL1204 550 l,4c3m3
lcL76f 99 MC3405
tcL7ffio 24A MC3432
lcL8038CC 300 MCs2
lcl8211 35O l\lcy23P
lcM7205 I 150 Nr'C4ot6lcM1201 475 MFt0
lcM72r5 1050 MFC6040
lcl\472r6A t22 ML924
lcMl211A 750 NES]5
lcM)224 785 NE529lcM)240 3m NE531
icM7555 85 NE534
lcM7556 t 50 NE543
LA335C 250 NE54
LA43]P 34O N8555
LAQ32 295 NE556D8
lA4Ato 350 N8553
aM22 320 NE560
LC7r20 300 NE561
LC7r30 340 N€5628
LCl13t 395 NE564
LF34t 15O NE565A
LF35r 48 NE566
1F353 95 NE567
1F355 a5 NE570
1F356 95 NE57l
1F357 I 10 NE5532
1F398 47S NE5534
LMr0 350 0M335
LM30lA 30 RC4136D
LMST 45 RC4558
1M308 95 35658
LM3r r 55 SA83209LM3r8 150 SA832t0

555 CMOS a5 1M324
702 7s IMMZ

195
75
50
85

123
2@
200
250
2ao
230
320
475
125
22.)uo
250

9A
260
r50
250

50
35

300
694

oo
80
oo

350
75

275
27s
225
140
150
225
210
ta
45

140
32s
395
410
420
120
155
140
410
400
145
105
750

60
45

225
425

21A2L
21 1 4L 2OOn
2141-3
2532 3
25L32
21L04
27 L32
27 1G5V
2132
2t6+250
2813
26501
2112e4
27 124/ 25Or
3242
4A27
411&150
4r r &250
416+20A
4334
4182
4532 3
4€l &100ns
5r0l
55r4

425
oo

476
220
25()
220
2so
340
525
490
795
350
325
450
650
600
650
100
245
f I I

520
630
115
100
220
100
3r5

oo
750
625
550
110
250
599
7ao
500

New msk €S9
600
250

14
14
14
50
t5
32
24
24
15
1g
20
46
40
20
32
45

42
4O
40
15
32
t6
90
22
45
47
20

125
ao

125

{00
4001
4t)02
406
4la1
4008
4009
410
m]1
q12
4013
&14
{r5
016
4!11
40i8
019
4020
402i
422
$23
q24
4025
Q26
4027
N2A
4)29
430
€31
q32
4033

I
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SPEAXERS
a(l.03\N,2';225",25",
3', aop
0 3W, 2 5" 40O; ilQ or
80n 8Op

OPTO
LEDS price includes Clips

nuoe Bed 3mm 10
TlL2ll Green 3mm 14
TlL212 Yellow 14
rlL220 2" Aed 12
0 2" Yel, Grn, Amber 14
Bedangular LEDS with
wo pad clip R, G & Y 45
Redangl Stackable
LEDS 18

o.s' LxlutD
CRYSTAL
DISPI"AYS
3{ digir 495
4 digh 5:rO
6 digit 6it5

VOLTAGE REGUI-ATORS1A T0220 Plasic Casing
+ve -ve5V 7805 4Op 7905 459

12V 1812 4Op 7912 45p
15V 7815 4Op 7915 45p
18V 7818 4Op 7918 45p
24V 7824 4Op
lqrmA T092 Plastic Casing
5V 78L05 3Op 79105 5Op
6V 78162 3Op
8V 78L82 3Op

12V 74L12 3Op 7sL12 5Op
15V 78L15 3Op 79115 5Op

lcl7660 24a LM317K 250
78H05 5V/5A 550 LM317P 99
1AH1212V/5A 640 LM323K 500
78HG +5 to LM337T 17S
+24V 5A 599 1M723 30
79HG .2 25V to T8A6258 75

24V 5A 6as RC4r94 375
LM309K 120 RC41S5 16l'

DIL Low Wire
SOCKETS profile wrap
I pin ap 25p

14 pan lop 35p
16 pin lop 4i2e
18 pin l6p 52e
20 pin 2Oe 6Op
22 pin 22p 65p
24 pin 25p 7Op
28 pin 2ap 8Op
40 pin 30p 99p

SPECTRUM FORTH
!/O UNIT

12K off Fig - FORTH IN ROM
FULL RS232 and 24 bits df llO for Cen-
tronics and control units can be used
f rom BASTC or FORTH. Will work on 16K
or 48K SDectrum Manv more features

DtooEs
M1 19 15
M129 20
MY30 15
BAlm 15
BAX13 20
8Y100 24
8Y126 12
8',1121 14
cRo33 23l)
oA9 40
oM1 12
oA70 12
oA79 I 5
oAal 20
oASs 15
op€o a
oA91 8
OA€5 A
04200 a
oaa02 a
1N914 4
1 N916 5
1NM1/2 5
1 N4003 6
r N4004/5 6
1 N4006/7 7
1N4144 4
1 N5401 1 5
1 N5404 r 6
1N5406 17
1 N5408 I I
1544 9
15921 9
6A/100V 40
6A/400V 50
6A/800V 65

scR'.
ThyridoE
08A,100v 32
5Al300V 3a
sA/400v &
5Al6@V 4A
8A/300V 60
8A./600V 95
12N100V 7g
l2A,/ffiV 95
12Al800V ta8
BTlm 15{'
8T116 160
c106D 3A
ftc44 24
Ttc45 29
rlc47 35
2Ns064 :ta
2t\UA44 l3O

BAIOGE
BECT|FENS
(plastic €e)
1A./50V la
1Al100v 20
rAl400v 2s
rAl6mv !
zNfiV 30
2N2NV rul
2N4@V I
2AlmV O5
6pJ100v &3
6A/600V 125
10N200v 215
10A,/600v 294
25N200V 26
25A./600V 395
BY1M 56
vM18 50

BPX25 250
BPW21 320
BPX65 320
lL74 65
lLD74 1 I 5
lLo74 220
ILCT6 Darlington
lsolator 135
TtL]]l 70
ocP7l 120
ORP]2 7B
2N5177 50
4N33 135
Pin diode 6lO
Schmit
Rseiver 6lO

I nangutar LEus H&b
0 2" Flashing LED Red
0 2" Bi colour LEOS
Bed/Green
Gren/Yellow
0 2" Tri colour LEDS
Red/Green/Yellow
0 2" Red High Bright
High Bright Gr*n or

LD27l lnfra Red (emit)
Tlt32 lnfra Red (emit)
SFH205 (detedor)
TlL78 (detdor)
TIL38
TlL8l g2i TlL100

7 Segmont Ditpl.yr
TtL32r 5" C An
TlL322 s',Crh
DL7@ 3'C CIh
DL707 3" C Anod
FND357 or 500
3" Green C A
t1 3" Red or Green
Bargraph 10 seg Red
Eargraph NSM3914

56

65
ao

85
59

65
46
52

114
55
5o
90

120
12.)
12!5
125
r30
r40
150
230
500

ZIF DIL SOCKET
24 way 565p
28 way TSOP
40 way 799p

ONLY f59
(Send S.A,E. for full details)

IDC CONNECTORS (Speed block type)

PCB Male Femate
with latch Header

2 rows Std Angle Socket
Pins Pins

l0 way gop 99p a5p
16 way 13Op ls{rp 1l0p
20 way t45p 166p l25p
26way l75p 2OOp t5O9
34 way 2O5p 236p 169p
40 way 22Oc 25Og 19Og
50 way 235p 27Op 2@p

EURO FEMALE MALE
CONIIECTONS SOCKETS PLUGS
Gcld flashed contacrs Std. Angle Stn. AngleDIN4673lway 17Op - - 175p
DrN 4161: 2 .32 wav 2l5p 3i2op Z2Og 28[tg
Dll\ 41612 2 3.32 wd'/ 295p 34Op 24Oi 3{Xri
DlN416123x32way 36Op 3a5p 26Op 395p

Female
Card-Edge
Connedor

1zop
1 95p
aog
:POp-
?4oe
42OP
47O0

DIL PLUGS (H€ed6rsl
Pins Solder IDC
14 38p 95p
16 42p lOOp
24 AAp 13ap
28 1A5p 29Op
40 195D 2180OPTO

SwlTCH
Refledive
TtL139 225
Slofred similar
to RS 146

St,UlTCHES
sLrDEzsov toecuzazsoV
1A DPDT 14 SPST 35
lAOPDTC/OFF 15 DPDT 48
lA DP onlon/on 4(, 4 @le on otf 54

sTPs60ss4
193 ,3;wDTs

Mrr{raruBE BEBI:1951,".,33tron L@klng __ DPDT Biased t4s
i|ii f1#**" ll! a rcre dovet 2os

ZET{EFS
Banger 2V7 to
39V 400mW

8p ech
Ranger 3V3 to
33V 1 3W

15p ech

N|BBON CABI,.E
(ptie Fr f@t)

W!y! GEy Colout
10 l5p 2ap
16 25p itop
20 3Op sop
26 4Og 55p
34 6op asp
40 7Op gop
64 lOOp 135p

4UE!q EU
4x2tx2" A5
4x22x/t" 1@
4xax2y 12O
5x4xz' tO5
5x2lx1l' 90
5x21x2\" 13o
5x4x1)" 99
5x4x2r' 12O
6x4xz 12O
6x4x3' l5{,
7xsxy 18O
8x6xY 21O
1Ox4)\S'2fi
10\7x3" 275
12x5x3" 260
12x8\3', 2%

VANrcAPS
IVVAM2 145
8A102 30
BB105B rU'
88106 4 25 37

wey weY

leoe 24OP
2n)p 355p
ZzOp 31Oe

2@p :x,ap
29OP @P
3(Xrp 42Op

COVEBS aop 75p 75p 9Op

TnANSFORMERS (mains Prim 220-240V)
l-n-lv +o-6V lmhA- q-tuqv 76hA'

FERRIC CHLORIDE
Crystals 1lb

195p + 50p p&p

124-12V 75mA;15-G15V 75mA g8p
6VA: 2r6V- 5A; 2xgv- 4A; 2x12V-O3A)
2x15V-25A 25Op
12VA:2x4V5- 34, 2!6V-1 2Aj 2xl2V.sAj
2xrsv 4A 345p (35p p&p)
24VA: 6V I 5A 6V 1 54; gv-l 24 9V-1 24;
l2V 1A 12V lAj 15'8A l5'8Ai 20V-64
20V 6A 385p (60p p&pl
SOVA: 2 :6V4A; 2 tgv.2 5A; 2 \12V -2A: 2\15V -
1 5A: 2\2OV-1 2A;2\25V-2A;2x30V-0 8A

48OD 1600 o&D)

TnlAcs
3A/100V tr8
3Al400V 56
3A./800V A5
8A./1mV 60
8A./4mV 69
8A/800V 1 t5
12N100V 7A
1ZNNOV &2
12Al800V 135
1 6A,/ I 00V 1 (x'
16A/400V r05

DAJ-O ETCH RESIST
Pen olus spare tip lqrp

BOTARY: lAdiudsblG Srop Typel
1 pole/2 lo 12 way,2p/ 2 to 6 way, 3 pole/
2\o 4 way.4 pole/zto 3 way 4Ap

ROTARY: Mains 25OV AC, 4 Amp 649
COPPEh CI.AD BOANDS
Fibre SinslP Doubl* SFBP
Glass sided sided I 5'x8 5"
6"x6" lmp 125e llop
6"x12" 175p 225p

DIP SWITCHES: (SPST) 4 way 6sp;
6 way 8Op; I way 8rp; 10 way l(X)p;
(SPDT) 4 way tgop.

2:30V-1 5A;2x40V 1 25A; 2x50V-1A
965D {600 D&o)

25A./400V 185
25Al800V 295
25Al1000v

/rao
30A,/400v 525
T2800D 12.)

SOLDEBCOT{
P[{S

]m 75p
s00 37Op

VEROBOARDS O 1'
Clad Plain 'VO'Board lao

2tx4" a5-95 - 'OlP Soard 395
2l.5 l(xr-1lo - Vero Strip 144
3r.3l" 1m-rro
31.5' 115-125 9s9 PROTO-DEC!
31.17"39{r42O275p Veroblock 4O5
4l .18" 495p - S-Dec 395
Ph. of lm pins 55p Eurobreadboard 59O
Spol Face Cuter 15Op Bimboard I 695
Pin lnsedion Tool 185p Superstrip SS2 ft3

IDC FEMALE HECEPTACLE JumEr Leads 36"
20pin 26pin gpin 40pin

1 end 16Op 2qrp 2@p 3OOp
2 ends 29Op 37Op 48Op 525e

Cab e Assemb y

s
24 pin 40 pin
24Op 325p

3(xrp 4A5p
315p 49Op:l4sp s4op37sp 595p

AiIPHEt{OL PLUG
IDC Soldet

24way IEEE 475p 45Op
36 way Centronics 525p it85p stL

S@kola
01'
20 way
65p
32 way
95p

2xl9way laop
2x22way 199p
2x23way 17OP
2x25way 2259
2x28 way 21Og
2x30 way 2459
2x36 way 295p
2\40way 315p
2x43way 395p
2x75way 55Op

EOGE CONNECTORS
1"

ASTEC UHF MODUI.ATONS
6MHz Standard
SMHz Wideband

325p
4sOp

DIAC
ST2 25

VEBO WIFING PEil and Spool 35Op
Spare Wire (Spool) 75p; combs 6p ea
Wire Wrapping Stakes 100 23Oe

Telephone orders by Acce$ Simply
phone youi order through 0923-50234 &

we do the rest

COMPUTER CORNER
a SEIKOSHA GPl OOA - Unihammer Printer, nor-

mal & double width characters, dot resolution
graphics 10" f GC'Lot feed, parallel interface stan-
dard, FREE s(rc Sh€€ts f155

O SEIKOSHA GP 250X ftinter eI99
a EPSOH FX8O PRIHTER 10- Tractor/Friction

feed, 11 xg Dot matrix 160 CPS. 137 colmns
Bidirectional, logic seeking, proportional spacing.
Hi-res bit image. Normal, halics & Elite Char.
Underlining Superscript & Subscript f349

a EPSON RXSO lOOCPS, I xg matrix Epson print-
er Didirectional, logic seeking, etc. f255

O RXSOF/T EPSON PRINTER. As above but has
both Tractor and Friction feed facilities. t279

O KAGA- RGB 12 inch medium resolution colour
monitors f219
Connecting lead for KAGA monitors t5

O ZENITH 12' Hi-RES, Green Monitor 40/80
column select switch, value for money 873

O MICROVITEC 14" colour monitor. RGB input.
Lead incl. t2l5

O TEX EPROM ERASER. Erases up to 32 lcs in
1G30 min. f33

o TEX EPROM ERASER with the Solid-State 30
minute Electronic Timer f43

O SOLID STATE 30 minute Electronic TIMER
for above UV Erasors f14

O Spare'UV lamp bulbs f9
O MULTIRAIL PSU KlT. Output: +5V/5A; +'l2V;

+25V; -5Vt 12V @'tA. t4O
O 4 x4matrixkeypad(reedswitchassembly) f4
a Cl2 COMPUTER Grade BASF Cassettes in

Library Cases 4Op
O 8l'& 9*" Fan fold paper (1000 sheets) f7

l1 soPl
O Teleprinter Roll (no VAT) f3.5O
MANY MORE PRINTERS, MONITORS, INTERFACES,
AVAILABLE. CALL IN AT OUR SHOP FOR DEMON.
STRATION BE SATISFIED BEFORE YOU BUY OR

WRITE IN FOR OUR DESCRIPTIVE LEAFLET.
(P&P on some of the above items is extra)

BBOTHER 83OO DAISEY
WHEEL PRINTER/

TYPEWRITEB

Provides very high quality
type in any six interchange-
able styles including ttalics,
Script and 4 conventional
typefaces ldeal for busi-
ness use. Connects directly
to a BBC Micro via standard
centronics interface or c:n

CRYSTALS
32768KH2 lOO
lmKHz 235
200KHz 2@
455KHz 37O
1Mll" 275
1 oGM 27a
1 28MHz 39215Mlf2 12O16ilFk 39'5
1 8t{Hz 395l[rcM 2@
20\1tr 2'j25
z a6lJ 2A
25llk 2.j23
2 5&5LlM 20
3V8N rSO
3ffi 9€
3ffi4# 3@
4 3({k I 50
4 &M& 290
4rsst1 2@
4 43519M 100
46CaMH? 20O
4 EOMFiz 2OO
5 oMHz 16(,
5 185MHz 3OO
5 242e€M 390
6 oMHz 14O
6 l&MHz 15O
6 5536MHz 2at0
7 oMHz 15O
7 168MHz 25O
7 ffiMHz 2(X)
I oMHz 1 50
8 08333M 395
8867237M 175
9 00MHz 2OO
9 375MHz 35O
100MHz 1aS
105MHz 25O
10 TMHZ l5O
1024MHz 2OO
12OMHZ 173
12528MH2 3(x,
14 31818M lrO
14 7456M 175
14 765[4Hz 25O
15 oMHz 2OO
160MHz 2(x)
180lr4Hz lao
18 €2M 150
19 968MHz I 50
20 oMHz 2OO
240MHz 17O
24 930MHz 325
29 695MHz I 50
26 670MHz 325
27 12sMHz 295
27 145M 19(,
27 6/€MH? 3(x,
38 66667M t7s
48 oMHz 1 75
555MHz 4OO
looMHz 295
116 oMHz 3OO
145 8lv1Hz 225

BBC MICROCOilIPUTER
Model A G299; Model B fil99 (incl. VAT). We stock the
full range of BBC Micro peripherals, Hardware & Soft-
ware like, Disc Drives (Top quality Cumana & Mitsubi-
shi), Diskettes, Printers, Printer Paper, lnterface Cable,
Dust Covers, Cassette Recorder & Cassettes, Monitors,
Conn€ctors (Ready made Cables, Plugs & Sockets), Plot-
ter {Graphic Tableo EPHOM Programmer, Lightpen Kit,
Joysticks, Sideways ROM Board, EPROM Eraser,
Machinecode ROM, The highly sophisticated Watford's
16K BEEB DFS. WORDWISE, BEEBCALC, Software (Edu-
cational Application & Games), BOOKS, etc. etc. Please
send SAE for our descriptive leaflet.

be used as a stand alone
typewriter. As typewriter,
has a built in timing func-
tion to measure the opera-
tor's speed making it ideal
for teaching or invoicing
jobs correctly. Friction feed;
11 CPS; 12" max width; 5
different colour ribbons.
Hard top cover/carrying
case. Only: f399.

o

a

a

a

a

o
o

o
o

o
o

Single Drive Cable for BBC Micro
Twin Drive Cable for BBC Micro

DISC DRIVES FOR BBC MICRO
CS5OA - TEAC Cased with own Power Sup-
ply, S/S, 40 track, 5i", 100K f17S
CDSOA - TEAC Twin Cased with own PSU,
S/S, 40 track, 51", 200K f34O
qS5OE - TEAC Single Cased with own PSU,
S/S, 80 track, 5+'i 200K f25O
CD5OE - TEAC Twin Cased with own PSU,
S/S, 80 track, 5l'i 400K f47S
SINGLE MITSUBISHI Slim line - Cased with
own PSU, DS/DD, 1 Megabytes (4O0K withBBC) f,275

O TWIN MITSUBISHI Slim line - Cased with
own PSU, DS/DD, 2 Megabytes (800K withBBC) f535

f8
f12

15 year warranty on VERBATIM Diskettes)
10 Verbatim Diskettes, 5]'i S/S f.2O.10 Verbatim Diskettes, si'i D/S f3O
12 year warranty on WABASH Diskettes)
10 WABASH Diskettes, si'i S/S f15
10 WABASH Diskettes, si'i D/S f.25

Many more types available.
Please send SAE for our detailed leaflet.

N.8. Carriaqe is extra on drives.

SPECTRUM
32K

UPGRADE

Upgrade your 16K Spec-
trum to full 4tlK with our
RAM Upgrade Kit. Very sim-
ple to fit. Fitting instructions
supplied.

f 19.50

ANTEX
Soldsring
Irons
C15W 51O Sp.r€ bits as
Gsl7lv 5lO Elomeni. 23O
G]SW 525 lron rtand 175XS25W 53O Hslt Shunr 30

rvlrll{r ilt rlrt i{O)\\ltE



BBC Micro Computer System
OFFIGIAT DEATER
Please phone for availability

Software
PROGRAM
stock

from ACORNSOFT/
POWER/GEMINi in

BBC Model B f347
+ carr f7 /unit
Model A to Model B
Upgrade Kit f60
lnstallation fl5
LANGUAGE ROMs
BCPL Rom * Disc * Manual€87
PASCAL-T Rom f45
WORD PROCESSOR ROMs
VIEW 16k Rom f52
WORDWISE 8k Rom €34

FLOPPY DISC INTERFACE
f95&fl5installation

BBC COM DRTVES
All drives o pecessary cables
Sinsle Driv rOot trS'O; ibO[f215; 400k
f265
Single Drive with PSU: 100k fl85; 200k f260*; 400kt330
Dual Drjves with pSU: 2x100k f3E5; ZxiOOk tlfS*;
2x400k f5tl{)
*These drives are switchable 40/g0 drives.
40/80 Switch Module for I x400k and Zx+OOt Drive f32
D!SKETTES
40 track SS tl5; 80 track SSDD t22
80 track DSDD f26
BBC FTOPPICTENE DBIVE HEAD
Cleaning kit with 50 disposable discs €17

CASSETTE R DER
SANYO Data Recorder DRt0i
A superior quality data recorder with dedicatedcomputer oring facility on
both recor fl.s"Ocarr.SLIMLINE ,corder como[ete wilh
comter and remote controt f24.5i$+ €1.50

BBC Flecorder €27
Computer Grade Cassettes
f0.50 each, f4.50 for 1O + €t carr
Cassette lead €3 50.

EPSON RXsO FTf3O5
EPSON FXSO f37O
EPSON FXlOO f565
EPSON MX1 OO f4OO
Carriage/Printer f7

SIDEWAYS ROM
EXPANSION BOAHD

TORCH Z-80 PACK

* sPECtAr oFFER *

NEC PC 8023 BE.N €320
SEIKOSHA GPlOOA fl70
SEIKOSHA GP25OA f21O
Parallel Printer Cable f 12
Serial Printer Cable C8

Variety of Printer lnterfaces in stock
2000 fanfold sheets Cl3.50 + €3 p.&p.

CONNE

PRINTERS

BBC EPROM PROGRAMMER
A
pr ! Oo*er suPPlY, able to
*
* 

s witch'

* 
s hasafeposition,

I ? eriry at any address/

* Sim driven lied on cassette (transferable to disc).* Full h ASCI|
Progra mDlete software and ooerating ;nstructlons:€79.50 p.

BOOKS (novAr; p&pfr) UV ERASERS
The following erasers are all fittedwith safety interlocks and mains
switches with indicators.uv1 ..............,..g47UV1 imer...,.....€59UV1 .,...............f61UVl timer.......f79

Sp..db ock Typ.
No of Header Beceo- Edoeways Pluq l6ct; Corin10 90p ASD lZOo20 t45p 125; 1s;26 1759 tsoi, Z1[/;34 2OOp r6oi, 320;40 ZzOp tgoi, 340;50 235p zooi sgob

I.D. CONNECTORS JUMPER LEADS
2a RibbonC!bl.whh H.rdcr.

14-p;n l6-prn 24-oin 40-oinI end lasp t65p 240p 35bo
z ends 21cf' 23oP 345i' 540i,

24 Rrbbon Cabte w[h Scckets
20-p n 26-prn 34-Din iO-oin

I end l60p 2O0p 26OD 3ObD
2 ends 290P 370p 480i, 525b

Flibbon Cable with D Conn
25 way Male SOOP Femste 55Op

2532 83.502732 f3.502764-25 fs

AMPHENOL
CONNECTORS

36-way plug Centronics parallel
Solder€5.25 tOCC4.9S
36-way socket Centronics psrallel
Solder C5.50 tOC €5.20
24-way plug IEEE Sotder f5

tDc f4.75
24-way socket IEEE Solder €5

27128-3 f18
4164-2 f4.50
61 16P-3 f3.50

RIBBON
CABLE
(Gr€y/meter)

16-way
20-wEy
26-way

40-w8y
50-w6y

40p
60p
o5p

120p
I 80p
1 80p
200p
28op

275p
32Op
300p
l50p

EDGE
GONNECTORS

0 1,, 0 156,

MONITORS
MICROVITEC 14in RGB Monitors

1431 Std. Res Monitorf2l5
1451 Med Res Monitor f345
1441 Hi Res Monitor f440
12" KAGA RGB I€235 RGB III€399
12" Hi Res Green SANyO f99 KAGA ft06

LIGHT PEN
(BH-t ). A su th a 'push
tip', status nd ah in-
terface box the user
port. Come full soft-
ware and four Basic demonstration
programs f39.50.

SMARTMOUTH D CONNECTORS
No otwavs

9152537
MALE
Solder oop fosp t6OD 2500Angled 150p 210p 25Oi 3ESb

FEI\4ALE
Solder 105p 16OD 2OOo B5oAngled t65p 215D 290; {O;Hoods gop g5;, 90; ioo;
IDC 25-w6y plug 385p, Socker /aEOp

TEXTOOT ZIF
SOCKETS 24-orn €S.75
28 pin e8.00 4o-brn C9.75

DIL HEADERS
Solder Tvoe IDC Tvo614pin /OD tooD

1gpt" 5oi, llob24ptn 100D .tsOD

40pin 2OOi ?2S;o

DIL SWITCHES
4 way 70p 8-wav $o
6-way 85p to-wsvi4o;

l{Ett-V_ C_0itp_BqilEilstyE GAIAL0GUE AyAtt_
ABLE _ PI.EASE SEilD TOf,PBicE tis-i---

---

RS 232 JUMPERS EURO
,o ."n"",1'ot#"iJ?1.. ......0, I CONNECTORS
24 Sing,eendFemele..-....... E'.2a I DlN41617 ptuo Sh
24'Female.Fefiale...............C1O.OO I 21-way ISO; tSi"24 N,lale-lvlale .... . ..... . . . g9.SO | 3l.w6y lTOb tiOi
24'Male-Femsre...... ........ er.so I OllAt6tZ

ETI JANUARY 1 984



LM381AN 180p
tM382 1Z0e
tM386 90p
LM3B7 120p
1M389 95p
LM39r 150p
LIM392N 60p
114393 100p
LM394CH 300p
1M709 35p
LM7l0 50p
LMT] 1 70p
LM725C 300p
1M733 50p
LM74l 18p
1M747 7Op
1M748 35p
LMl0l I €0p
L[/1014 150p
LMl801 300p
1M1830 250p
L^,4r871 300p
LMl872 300p
LM I 886 500p
1M1889 350p
LM2s17 200p
1M3302 75p
1M3900 50p
LM390S 85p
LM39l 1 l25p
1M3914 250p
1M391 5 250p
LM39l6 250p
LM13600'110p
M5l513L 230p
N45l s1 6L 500p
I\483712 200p
M83730 400p
MCl3t0P 150p
MC1413 75p
MC1458 36p
MC1493 100p
MCl495L 350p
l\4c t496 70p
[IC3340P 160p
MC340l 50p
l\4c3403 65p
MFI0CN 350p
[4K50240 900p
MK50398 790p
M1920 800p
MM57l60 620p
MN6221A 600p
NE53t '140p
NE5e 190p
NE555 't8p
NE556 45p
NE564 42op
NEs65 120p
NE566 155p
NE567 140p
NE570 410p
NE57l 4o0p
NE592 60p
NE5532P 150p
NE5533 140p
NE5534P 1 10p
NE5534AP 120p
PLL02A 500p
RC4l 36 60pSs66B 225o
sAAr 900 f15

FND357
FN0500
FN0507
MAN4640
MAN891O

NSB5881
TlL3l 1

Tl 131 2/3
Tt 1321 /3
TlL330
1750/60
Eargraph

74259 150p
74265 55p
74273 150p
14276 120p
74218 100p
74219 55p
74243 50p
74245 l50p
14286 l60p
14290 150p'74293 90p
74294 120p
74351 l50p
74365A 48p
74366A 48p
143614 48p
743684 sp
14376 100p
74390 90p
74393 l50p
14490 12op

@
741500 20p
741501 2Op
74L502 2Op
741503 2Op
741504 zop
741505 2Op
741508 20p
741509 20p
741510 2Op
74LSl I 20p
741312 2Op
741513 28p
74LSl4 45p
74LS 1 5 20p
741520 2Og
741521 20p
14L522 20p
741526 20p
74L521 20p

741537 2Op
741538 60p
741540 2op
14L542 45p
741547 60p
741548 50p
741551 20p
741554 zop
741555 zop
74LS734 20p
74LS14A 44p
741575 35p
74LS764 27p
74LS83A 46p
741585 60p
741586 30p
741590 32p
741591 60p
741592 40p
741593 32p
74LSg5B 50p
741596 90p
7415107 33p
74LSl 09 33p
74LSl 12 33p
741S113 30p
74151 14 32p
74LSr22 60p
74151 23 60p
7 4L5124/629

150P
74LSl 25 4sp
74LSl26 4Sp
74L5132 42p
74151 33 30p
741S136 30p
741S138 il2p
74151 39 42p
7415145 90p
7415147 l20p
741S148 t20p
74LSl sl sop
7415153 mp
7415154 150p
741S1 55 4Op
74151 56 4Op
7415157 €p
7415158 35p
74LS]60A 60p
74151614 60p
74151624 75p
74151634 90p
7415164 6Op
741S165A 7Sp
74LSl66A 120p
74LSr 68 ',t40p
7415169 110p
741S1 70 100p
741S173A 120p
74LSl74 50p
74LSl75 54p
74151 81 120p
7415183 120p
7415190 60p
74LS191 50p
74LS1S2 60p
74151 93 60p
7415194A 50p
74LS1S5A 50p
7415196 60p
7415197 54p
14L5221 90p
7415240 120p
741S241 l20p
74L5242 7Sp
741S243 75p
14LS24A 140p
741S245 175p
74L5247 7Op
7415248 

'0p7415249 70p
7415251 45p
7415253 45p
7415256 200p
74r S257A it5p
741S258A itsp
741S259 120p
7415250 35D
7415261 80p
7415266 25D
741S273 lao;

7400 25p
7401 25p
7442 2Sp
7403 23p
74a4 25p
7405 30p
7406 90p
1407 90p
7408 25p
7409 25p
1410 25p
1411 25p
1412 25p
7413 40p
7414 50p
7416 38p
7411 38p
7420 25p
1421 25p
1422 30p
7423 30p)425 35p
1426 30p
1427 30p
)t2B 30p
7430 25p
7432 30p
1433 25p
)431 25p
7438 80p
1439 35p
1440 25p
14/l 70p
14424 60p
1& 7Op
1445 90p
TMGA 90p
14414 75p
1444 90p
1450 25p
1451 25p
7453 25p
1454 25p
7460 30p
1410 30p
7412 36p
)413 30p
7474 40p
1415 40p
)476 35p
148a 48p
1481 120p
1482 120p
7483A 75p
14844 90p
7485 90p1486 36p
7489 170p
7490A 45p
1491 60p
14924 50p
74934 45p
7494 90p
74954 48p
7496 60p
1497 12Op
74100 120p
741O4 50p
74105 55p
74101 45p
74109 45p
14110 60p
14111 55p
74112 17Op
14116 120p
14118 120p
)4119 100p
)4120 100p
14121 40p
14122 45p
14123 90p
)4125 50p
14126 50p
1412a 70p
74132 43p
74136 45p
14141 7Op
14142 175p
14143 z(x)p
)41U 200p
14145 90p
14147 120p
74148 120p
74r 50 150p
74151A 60p
741 53 60p
14154 12Op
74155 55p
74156 55p
14157 55p,4159 150p
74160 55p?4:61 55p
14162 55p74i53 55p
--4iM 50prdt65 75p.-4.56 90p:4r67 200p'L'70 150p'!'72 250p11'.73 65p}a'74 Oop-z'75 60p'!'76 55p'.'77 50p-4'78 90p-4'79 90p'4'80 55p'3'81 140p-.'82 50p:4'64 120p-.'55A t20p
'4'90 60p-t._.1 60p-1',92 eoD-4 93 60p-4'% 50p-4-95 50p:L'96 48p'!'31 €p-3'35 l20p-!'lls l20p'L:2' lc.p-4aa. 60p

4oM 40p I CA30B9E 200p
4045 '105p I CA3090A0

4518 4Ap
4519 30p
4520 50p
4521 90p
4522 60p
4526 60p
4521 60p
4a2S 50p
4531 55p
4532 70p
4534 400p
4536 2lop
4538 7Op
4539 60p
4541 90p
4543 75p
4553 245p
4555 45p
4556 45p
4551 300p
4560 120p
4566 160p
4568 250p
4569 170p

74[S275 l75p
7415279 35p
741S280 180p
7415283 50p
741S290 55p
741S292 900p
7415293 50p
7415295 70p
741S297 900p
7415298 90r
741S299 200p
74L5321 240p
7415323 200p
7 4L5324/624

l50p
7415348 140p
74LS3s2 70p
7415353 70p
741S356 175p
7415363 180p
7415364 180p
741S365A 36p
741S366A 36p
741S367A 36p
741S368A 35p
741S373 120p
7415374 120p
7415375 60p
7415377 120p
7415378 85p
741S379 120p
741S390 75p
741S393 1200
741S3954 100p
7415399 120p
7415445 100p
7415465 120p
7413466 ',|20P

7415467 120p
7415490 130P
741S540 120p
741S541 150p
741S608 700p
7415610 fl9
7415612 tl9
7415624 150p
7415626 150p
741S628 l50p
741S629 t50p
7415640 200p
741S640-1 250p
741S641 200p
741S642-1 250p
741S643 200p
741S643. r 250p
741S644 200p
741S645 2000
74t5645- I 25Ob
7415668 70p
7415669 70p
741S670 120p
741S674 550p
741S682 250p
741S684 400p
7415687 450p

@
74500 30p
14502 30p
74504 30p
74505 60p
74508 60p
74510 40p
74Sl I 50p
14520 40p
14522 50p
74330 40p
74512 7op
74537 60p
74551 7Sp
t4514 75p
74S8s 300p
74586 90p
145112 90p
74S113 90p
74Sr14 90p
74S124 300p
745132 1',I0p
74S133 50p
74S138 110p
74S139 120p
74S140 60p
74S1 51 180p
74S1 53 180p
74S1 57 250p
74S158 ',t95p

74S163 300p
745114 250p
74S175 320p
74S188 1sop
74S194 300p
74S195 300p
74S196 300p
745225 650p
74S240 250p
745241 300p
74S244 300p
145251 250p
745257 25Op
745258 250p
145260 70p
745261 300p
74S283 300p
745299 550p
745373 400p
745374 400p

4000 l6p
4001 16p
4002 16p
4006 50p
4007 15p
4008 45p
4009 24p
40T0 ?49
401 1 16p
4012 15p
4013 25p
4014 48p
401 5 40p
4016 22p
4017 40p
4018 45p
4019 40p
4020 itSp
4021 40p

55P
55p

1zop
9op
75P

IIL32
TIL78
TIL31 A
TIL81
TtLl 00

loP
7oP
7op
7op

570p
500p
1 10p
t30p
140p
200p
2259@

01704 140p

4035 55p I4036 2000 | CA3OtsA
4037 1100 I CA3028A
4o3B 75; I cA3046
403s 225p I qalg q
4040 40p I LAJU5g
4041 4oo I CA3060
4042 40; I cA3oEoE
4043 4ob I cA3o86

4046 50p I 375p
4047 50o I CA3]30E 90o
4048 50; I ca3l3or ilob
4o4s 24i I CA3raoE 4si
40SA 24p I CA31a0T Sop
405t 4Op I CA3r60E 100p
4aS2 t8o lC 150p4A52 t8p lc 150p
4053 SOp lC a50p
4054 Zsp lC 300p
4055 75o lC 110D
4056 rsp lC 200p
4059 450p lD 390p
4060 5So lD e2
4063 75; lD t24063 75; lD 12
4066 27; | 0G308 3oop
4067 2Z5p I HAt366 t90p
4068 t6p I HA]3BO 250p
4069 ZOp I tCL7106 ,00p
40)0 t6o I lCLT6ll 95D
4069 20p I rLL/rUb 

'oop4070 1ED I lCLT6ll 95D
4011 16b C17650 400p
4012 i6p C17660 250p
4At3 160 lCL8038 300p

I

82AA fll
8755 f16
9901 €10
9902 €3
TMS45OO C14
TMS5220 e12
TMS9909 €9
TMS99t I fl6
Z80P1A 250p
Z80APl0 280p
Z80CTC 250p
ZS0ACTL 280p
ZSOADART

700p
ZSOADMA

900p
Z80Sl 0/ I /2 f9

@
::6 5C 3Sp

2'42 1209
2-a7e 5@D
2: A l5 36p
2 213a @e

r02t i 3@p

{1r6 2C r@p
4t t8: 4Sp

4i16 l5 5@p
4532 20 25Op

510r/550r 3@p
5516 75Op
6116 3 4@p

6264 r5 E3a
6514 15 2@p
641 0 ! 2Op
74S189 lsop
745201 35Op
745289 lsop
934r s €6
931422 S5Op
93425 e6
x2210 IEAffi
/4S188 140p
745287 20op
745288 140p
7453A7 225p
745473 850p

EiEIiIilil
2532 350p
2532 30 700p
2564 600p
27oB 300p
2116 250p
2732 350p
21324 35 45oF
2164.25 5O0p
27124 2s tl8

cBT5027 E
cRT5037 €
cRT6545
E E9364
Er-9365 E36
EE9366
MC6845
MC6845SP
MC6847 6sop
sF96364 e8
TMSg918 €30
TMS9927 €14
IMS9928 C2O
TMS9S29 C1 6

AO5sSCJ 775p
40561 J E2O
AM255l0 350p
AM251S2521

2Oop
AM26LS3]

12Sp
AM 261 S32

125o
D7002 390p
DAC80 t28
D 275p
D 250Dg 350p
D 150p
D l40o
D56832 2soi
DSES-il 225p
CS8E36 l50p
DS6638 225p
DS8880 1 70p
LFr320' 450p
MCr488 55p
MCr489 55p
MC34r8 950p
MC3&6 250p
MC3459 450p
MC3470 650p
MCl480 850p
MC3486 500p
MC3487 300p
MC402a 325p
MCAO4! 325p
MClell 675p
MC1 4412 75OD
15101 90p
75110/12 160p
75114/15 160p
15121/22 140p
751 50P 120p
75154 140p
75159 22Op
75365 150p
15451/2 72p
)5453/4 72p
15491/2 65p
8T26 120p
8T28 12Op
8T95/6 90p

@l
AY 3 r0lsP l

3ooo MC68l8P 550p
Ay s tor:p MM58l74AN

40408 gop
40409 100p

8pn 30p 8p- sop )aa- |sp
1P " ,?p 20 p - 66p 28 o 1o0p6Dr 45p .2o1 l'e 40p- t3op

B FR96
BFX29
BFX3O
BFX84/5
BFX86/7
8FX88
BFX89
BFY5O
aFY51 /2
BFY56
BFY9O
BRY39
BSX 1 9/20
BUl04
BU]05
BU]08
BU]09
B ll1 26
BUl8OA
BU205
8U208
BU4O6
BUXSO
BUY69C
E3t 0
r\4J 413
M.l802
MJ 250 l
MJ2955
MJ3001
MJ 4502
l\,4.1E340
MJE2955
MJE3O55
MPF] 02
MPFl 03/4
MPF105
MPSAO6
t\4PSAt 2
I\4PSA13
MPSA2O
fulPSA42
I\,1PSA43
MPSA56
I\4 PSATO
MPSA93
M PSUO6
MPSUOT
N4PS U45
M PS U65
TIP29A
TIP29C
TIP3OA
TIP3OC
TIP3'A
lP3' C
l':2A

iA 50V 19p-4,00v 
20p

lA 400V 25p
rA 600V 30p
24 50V 30p
2A I 00V 35p
2A 400V 45p
34 200v 80p
34 600V 72p
4A l00V 95p
4A 400V 100p
6A 50V 80p
64 100V 100p
64 400V l20p
l0A 400V200p
25A 400V400p

40p
27P
4op
27P
27p

180p
3op
3op
33p
8op
45p
24p

225p
l90p
250p
225p
150p
120p
200p
200p
145p
600p
350p

5oP
250p
400p
225p

90p
225p
400p

60p
100p
7op
40p
3oP
3oP
3op
5oP
5oP
5oP
5op
5op
329
5oP
&p
€€p
6oe
goP
78p
35P
aoP
459
aop
€p
a5P
45p

I

i
I

i

@ lii;33v,ffiB

80242 60p
8D379 60p
BD380 60p
8D677 40p
At244A 35p
BF256B 50p
8F251 /8
8F337
8F839 23p
BFR40/1 fi9
8FR79 259
BFH80i1 Zip'

ffi
6 or 12V DC
Coil SP0T 2A
24V DC l60p
6 or 12V OC
Co DPDT 5A
24V OC
240V AC 200p
6o'l2V0C
Co SPoT 10A
24V DC
240v AC 225p

@U
2 7V 33V
400mW 9p
]W 15p

8pn 9p lSpn 16p 24pn 24p
14 orn 10p 20 p n 18p 28 p | 26p
16 prn 11p 22 p)n 22p 40 p n 30p

Et{:='lli , fili
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AN ARGUS SPECIALIST PUBLICATION

ilfiIfriltIt0il/,t

TH E.MI N I.MYNAH

BENCH PSU
One of the necessities of any experimenter's life is
that of having to supply power for projects. Here is a
supply that could be purpose built for electronics
enthusiasts - in fact, it is purpose built by electronics
enthusiasts! Output voltages are adjustable, but are
nominally 5V at 2.5A and * and - 15V at 0.5A. And
what's more, a full kit will be available, so start saving
your pennies now!

MORE MEMORY FOR Z8O
COMPUTERS

method looked at in a future issue.

DON'T RISK MISSING OUT ON THE
FEBRUARY ISSUE OF ET! _ ON SALE

FRIDAY THE 6TH OF IANUARY
Articles described here are in an advanced state of preparation. However, circumstances may dictate changes to the final contents.

ETI JANUARY 1 984



ETECTROIIIZE
EIECTROTTIC CAR ATARiI

HOW SATE ls YOUR CAR ?
More and more cars are stolen each week and even a steering lock
seems little help. But a car thief will avoid a car that will cause him
trouble and attract attention. lf your car has a good alar.fn system-
well there are plenty of other cars to cnoose f1o.r.$;rr.,'v,o,j,

* s0 secol.Io ExlT DEUI is armed by pressing a small
button on a dashboard trol panel. This starts a 30
second delay period during which the owner can open and close
doors without triggering the alarm.

f to srcoruo ENTRY DELAY When a door is opened a 10 second
delay oFerates to allow the owner to disarm the system with the
coded key plug. Latching circuits are used and once triggered the
alarm can only be cancelled by the key plug.

* ue.o. FUNCTION INDICAToR An LED is included in the' 
dashboard unit and indicates the systems opelating state. The LED
lights continuously to show the system is armed and in the exit delay
condition. A flashing LED indicates that the alarm has been triggered
and is in the entry delay condition.

I nccessoRy Loop- BoNNET/Boor swtrcH - tcNlrloN
TRIGGER These operate three separate circuits and will trigger the
alarm immediately, regardless of entry and exit delays.

f sarew INTERLoCK The system cannot be armed by accident
when the engine is running and the car is in motion.

*' LOW SUPPLY CURRENT CMOS lC',s and low power operational' - 
amplifiers achieve a normal operating current of only 2,5 mA.

{ ttU Xtf FORM lt provides a high level of protection at a really low' 
cost. The kit includes everything needed, the case, fibreglass PCB,
random selection resistors to set the code and full set of components
etc. ln fact everything down to the last washer plus easy to follow
instructions

fOfAT E]IERoY DISCHAROE
ElECfnOillC lol{lflol{

AS OOOD AS r COUTD BE ?
rl ts it EASY TO START in the cold and the damp? Total Energy

Discharge will give the most powerful spark and maintain full output
even with a near flat battery.

e are the ft€ts:
at onlYS volts (max. supply 16 volts)

SPARK POWER 140W, SPARK ENERGY
SPARK DUHATION 

- 
SOOPS, STORED ENERGY 

-LOADED OUTPUT VOLTAGE
sOpF load 38kV, 50pF + 500k 

- 
26kV

*
SWITCH, STATIC TIMING LIGHT ANd DESIGNED IN
RELIABILITY (14 years experienc6 and a 3 yea. guaranteel.

* tru xtf fOnM it provides a top performance system at less than half
the price of comparable ready built units.The kit includes: pre-drilled

fi rnished ferrite lransformer, high
q se, easy -to follow instructions,
s uild and fit to Your car. All You
need is a soldering iron and a few basic tools.

Most NEW CARS already have electronic ignition. Update YOUR CAR

fill in the coupon and send to:

I Assembled ready to fit

Prices lrrclude VAT

n Pbase send more information
.Wilnec worth . 877 sBY tel 0827 281OOO
III IIIITIIIIIIIIT

TOTAL E lsoi 12 e earth)

I lAsse , f19.95
[-l D.r.Y f14.95
L--J

TWIN OUTPUT f.srcafs..and motor cycles with dual ignition

D ,*,n, dlriady to fit
! Twin, DtY. p;rts kit

INDUCTIVE DISCHARGE (12 volt only)

CAR ALARM (12volt negativeearth)

T Assembled ready to fit 1411 *;1", "n6 
ffi e2g.95

E D.l.Y parts kit connectors incl.) €24f$ f,l9g5
I enclose cheque/postal order OR debit my Access/Visa card

? Lli llLillllllllll EI
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Posi tive
100mA
78105 30p
18L12 30p
781 1 5 30p
7811 8 45p
78124 45p
1 A 10220
7go5 3sp
7808 55p
1812 39e

i81 5 39p

781 8 3ep
1824 4Op
5ATO3
781-105 5OOp
Negar ve
100 mA
79105 50p
791 1 2 5()p
79L 1 5 50p
1 A TO220
7905 45p
7906 55p
7908 65p
1912 55p
7915 55p
1924 65p
-Vailable-
LM 309K 120p
LM 31 7K 25Op
LM 31 7T 98p
LM 337T 18Op
LM 350T 395p
LM 723CN 35p
78Fr05 sOOpfr
Tl L 32 55p
Tl L 38 40p
Tl L 78 sop
Tl L 100 10Op
TlL11r 85p
2N5117 50p
4N2s 80p
4N28 70p
4N33 128p
4N35 150p
4N37 10Op
8PX 38 390p
BPX 43 340p
TtL221 20p
(hrqh outpul
clear red)

BC 107B 12p
8C 1oBC 12p
BC l09C t0p
BC r t3/4 rAi
ECtl5/6 17p
BC I 19 2ge
BC I 39 32p
BC 140 28p
BC 141 29p
8C 142 27o
BC 143 27e
BC 160 30p
BC 161 32p
BC 169C 8p
8C 1718 9p
BC 1 72C 9p
8C 1 73C 9p
BC 1778 15p
BC 1 78C 15p
BC r79 ',lsp

BC 182 9p
BC 1 828 9p
BC 1 838 9p
8C I 83C 9p
BC l84B 9p
qC 1 84C 9p
8C212 9p
8C 21 28 9p
BC 213E 9p
8C 213C 9p
BC 214a 9p
BC214C 9p
8C231 7p
BC 238 9p
BC 239 9p
BC 251 9p
Bc 300 38p
BC301 32p
BC 302 32e
BC 303 32p
BC 304 32P
BC 307 10p
8C308 10p
BC 309 lop
8C321 12e
BC 328 12p
BC 337 12e
BC 338 12P
BC 4l3C 10p
8C 414C 1Op
BC 41 5C 10p
BC416C 10F
eC471 25p
BC 478 23?
BC 479 24p

I
C 546 10p
C 5468 1Op
C 5478 9p
C 5488 9p
C sagc 9p
C 549C 9p
C 55OC 10p
C 556 lOP
C 5568 10p
C 5578 9p
C 557C 9p
C 5588 9p
c 558C 9p
C 559C 9p
C 560C 10p
C 637 20p
C 638 2Op
C639 22e
C640 24e
CY 70 18p
CY 7l l8p
CY 72 17p
o 1 't5 50p
D 131 45p
D 132 48p
D 133 70p
D 135 30p
D 136 30p
O 137 30p
D 138 35p
D 139 35p
O t40 35p
O2O3 7Oo
O2O4 70p
D 205 7OF
D 205 7Op
O 239A 4Op
D 239C 50p
O 24OA 42p
O 240C 50p
O2414 42p
O241C gp
o242A 42?
O242C SAe
D 243,4 55p
D 243C 68p
D 244A 64p
O244C lBp
F 180 30p
F 181 30p
F 182 30p
F 183 3Op
F \U 3Op
F 185 30p
F l94 12p

BF 195 12F
BF 196 129
BF 197 12p
BF't98 10p
BF 199 12p
BF 200 40p
AF 224 15p
BF244C 22p
8F245 259
BF 2$C 329
BF 256LC 350
BF 251 32p
BF 258 32e
BF 259 35p
BF 336 36p
BF 337 39p
BF 338 40p
BF 451 32p
BF 458 329
BF 459 37e
BF 494 120
BF 595 16p
BF 596 2Oo
BFX 29 2b
8FX30 2b
BFx 84 2Se
8Fx 85 24
BFx 87 27e
BFX 88 23e
BFY 50 23p
BFY 51 22p
BFY 52 22e
BSY 95A 23p
BU 205 14Op
BU 205 r:rOP
BU 208 t4Op
MJ 2500 230p
MJ 25Ol 2'15,
MJ 2955 9Oe
MJ30oO 210e
MJ 3001 225e
MJE 340 48p
MJE 35O 7q
MJE 370 8Op
MJE 371 84p
MJE 52O 60p
MJE 521 58p
MJE 2955 8Op
MJE 3055 58p
MPSA05 2Op
MPSA 05 20p
MPSA 12 22p
MPSA 13 22P
MPSA42 23p
MPSA43 23p

i,tPsA 55 2op
MPSA 56 20p
MPSA 63 22p
MPSA64 22p
MPSA 92 24p
MPSA93 24p
TIP 29A 30p
TIP 298 33p
T lP 29C 33p
TIP 30A 3Op
TiP 308 33p
TIP 30C 36p
TIP 3lA 33p
TrP 3't8 35p
TtP3lC 3rp
TIP 32A 33p
TIP 328 35p'llP 32C 37p
TIP 33A 55p
TIP 34A 60p
TIP 4lA 46p
TIP 4 1C 60p
TIP 42A 46p
ItP 4X. 60p
TIP 1 10 45p
TIP 1 15 459
TIP 120 7Oe
TrP 121 70p
f tP 122 70p
TIP 126 70p
llP 127 1Op
TIP 2955 70p
rlP3055 70p
TlS44 zOP
TIS 90 24p
rrs 92 2w
2N1613 3op
2N17ll 30p
2N 1 893 30p
2N2218 24e
2N22184 25e
2N2219 24p
2N22tgA 25e
2N22214 zOP
2N2222 18p
2N2222A 2Op
2N2368 23p
2N2369A 15p
2l\i24u 24p
2N2646 48p
2N29Ol 22p
2N29O4A 23p
2N29O5 23p
2N2906A 22p
2N2907 2b

2N2907A 25p
?N3053 23e
2N3054 56p
2N3055 sop
2N3055H 75p
2N3440 58p
2N3441 l20p
2N3442 12Op

2N3702 10p
2N3703 10p
2N3704 lOp
2N3705 lOp
2N3706 10p
2N3707 10p
2N3708 10p
2N3771 15OP
2N3772 17Op
2N3773 190p
2N3819 zop
2N3823 50p
2N3865 95p
2N39O3 10p

2N3904
2N3905
2N3906
2N4030
2N4033
2N4037
2N4058
2N 4059
2N406Q
2N406 1

2N4062
2N4400
2N440 1

2N4402
2N4403
2N 5400
2N 540 1

2N 545 7

2N s458
2N 5459
2N5460
2N 5550
2N 5551
2N6027
2N5028

400 mW
2V 7-35V
13W
4V7,51 V

lop
lop
1op
30p
3op
4op
lop
1oP
lop
lop
1oP
15P
15P
15p
15p
18p
20P
28p
2rp
25P
38P
'l8p
20P
23p
23P

10p

6p

tfitilPq,ilF
c116D 7q
c 'r 26D 9Q
C 1 26M 98p
r\4cF 101 3Q
MCR 102 34p
r 2800D I 10e
T 28ooM iSse
2N4443 l2ttp
2N4444 r3Q
2N5060 24
2N 506 I 24p
2N5062 29p
2N5064 32e

-TR|ACS 

-C2O6 55p
C225O 60p
C226D 7Op
C226M 90p
C 236 90p
C 236M l20p
C2460 98p
C 246N,1 140p

W 005 18p
W01 2Op
l! 02 22p
W04 24p
W06 28p
W 08 32p
3A/50V 40p
34/1 00V 42p
3AI2OOV 44p
3A/400V 46p
6A/50V 75p
64/100V 8Op
6A/200V 88p
6Ai400V 94p
25A/1 00V 1 85p
25Al200V 1 98p
25Al4OOv22Op

@-
3mm red 7p
Smm red 7p
3mm green 1 0p
Smm green l0p
3mmyellowl0p
5mm yellow10p
clrps
rec Idngul ar
Red
G reen

3p

1oP
14p
14p

IIIIIIT
4000 l4p
4001 l4p
4@2 ltlp
4m6 5Oe
4007 15p
4m8 sOF
401 1 l4p
4012 l5o
4013 21o
44'.14 54p
401 5 46p
401 6 24p
4011 42p
401 I A7e
4019 30p
4020 46e
4021 42e
4022 45p
4023 ',r 4P
4424 38p
4025 l4p
4026 84p
4027 29o
4O2A 42o
4029 48p
4030 18p
4035 56p
4040 48p
4041 48p
40a2 42e
4C43 44p
40/4 44e
4046 55p
4048 3Op
4049 25c
4050 25p
4051' 52?
4052 52p
4053 54p
4066 2gp
4068 15p
4069 15p
4O7O 15p
4011 15p
4012 15p
4073 15p
4014 15p
4015 15p
4011 15p
4018 1sp
4081 15p
4082 lsp
4093 32p
4098 78p
40161 52e

40162 52p
40163 52p
4501 16p
4502 55p
4503 34p
4504 98p

4508 145p
4510 50p
451 1 52e
4412 48p
4513 98p
d514 ll0p
4515 5+
451 7 1809
451 8 52e
452c 55e
4522 65p
4525 640
4528 55p
4529 72p
4530 92p
4531 70p
4532 88p
4541 10p
4544 12Oe
4551 88p
4553 18Op
4554 148p
4555 48p
4556 48p
4551 160p
4558 ! 10p
4559 390p
4560 170p
4566 12Op
456q 27Op
4569 140p
4572 42p
4573 198p
4514 198p
4575 198p
4580 280p
458/. 38p
4585 74p
4599 178p

ltglf
6800 395p
6802 55Op
6808 52Op
6810 250p
6820 250p
5821 19Op
5840 595p
6850 18Op
6852 35Op
6880 14Op
6885 13Op
6889 140p
58000 PoA
8T264 140p
8128 120ry
8195 140p
8T97 140p
8T98 l40p
8O8OA 40Op
80854 SOOP
81 55C 60Op
8212C l98p
82 1 5C 140p
8224C 22Op
822{. 45op
82ai AC 495p
82'f,3AC 800p
8257C 75Op
8259C gOOp

8288 f15
T\4S 9980Af2 2
rMS9981\€25
n/s9901\590p
TIVS€O2N550p
Z80A 4N4 38Op
Z80A Pl035Op
ZSOA DMA E5
2101 4A 350p
21144 120p
2147 70nS 600p
2147.4 5nS 700p
2716 400p
4164 15OnSf10
4016 200nS €7
5101 LC 340p
510lLC 1395p

I pin
14 pin
16 pin
18 prn
20 prn

8p 22pn 14p
9p 24 po rep'lop 28an zsp

11p 40pn 26p
14p

tF 341
LF 35I
LF 353
LF 355
LF 356
LF 357

Lf\4 301
Lr\,r 307
Ltvl 3l 1

1M318
LM 324
LM 339
Li,,l 348
Lt\4 358
Lt\r 380
Lt\4 380
LM 381
LM 381
Lt\.4 384
LM 386
LM 387
LM 393
LM 555
Lt\.,1 556

CA3046 72F
CA 3065 19Op
CA 3080 72p
CA 3086 56p
cA 3089 17@
cA 3090AO

300p
CA3130E 95p
CA 3140E 40p
CA 3160E 100p
CA 3161E 140p
cA 3240AE

t65p
CA 3240E 110p
CA 3260E tOOp
CA 81Ooi,,l

250D

1 50p
45p
80p
85e
88p

1 10p

A 269
S4e
50p

120p
4@
46p
60P
48p
68p

-8 80p
140p
12Op
1259

90P

l35p
70p
,t 6p
45p

LN4 565 1oop
LM 567 15Op
LM 709 35p
LM 710 70p
LlVl 71 I 50p
LM 733 75p
LM 74 I 14p
LM 747 sop
LM 748 35e
LM 1458 36p
LM 3900 47p

MC 1455 15p
MC 1458 34p
MC 1496 70p
MC t 748 35p
MC 3302 72p
MC 3401 68p
MC 3403 65p
NE 529 22Op
NE 531 16Op
NE 532 56p
rlE 544 20Op
NE 550 16Op
NE 555 15p
NE 556 45p
NE 558 170p
NE 555 t40p
NE 5,60 150P
NE 567 1l0p
NE 570 35Op
NE 571 320p
NE 644 ?OA
NE 645 27op

FC 4558 480
SAAl 02759Op
SAA1056 495p
SAA50O0 350p
SAA5O10 Trop
SAA5020 55o-
sAA5030 €10
sAA5040 €r6.00

sAA504r f?5
sAA5050 €r0
sAA5052 t10
SL49O 300p
SN76115 98p
SN76660 9Oe

TBAlzos iop
TBA520O20Q
TeA55O 24Op
TBA570O2OOp
TS4625 lOD
TBASOO 7Q
TBA8l OAS95p
TBABIOS 95rp
TBA82O 75p
TBA820rr,4 78P
TBA92O l95p
T.B4950 210p
TCA270 120p
TCA8Oo 25Op
TCA940 180p
TDA I 022550p
ToA1024l30p
TDA2m2 13oo

TDA2OO3 18op
TDA2m42e6p
TDA 2OO5M

@p
TDA2006240p
rDA2O2O2509
T DA2030 220p
TDA2O4045Op
rDA2054M

lSOp

TL06l 4Op
T1062 8Op
T1064 120p

ULN20Ol 80p
ULN2@3 80p
ULN20O4 8oe

E lectrolvtic
radial/axial,

Value/ V pnce
O-47 25 5e
0.47 63 6p
1 !F 63' 6p
2.2 16 5p
2.2 63' 6p
4.1 25 6p
4.7 63' 6p
10 pF l0 5p
l0 rF l5 6p
l0!; 25' 6p
10 llF 63' 7p
22yF 16 6p
22yF 25 5p
22yF 63' 9p
47 yF 1A 7p
47 yF 25 8p
47 rF 63 12p
1OO 10' 6p'ro0 16 8p
lO0 25 10e
10O 63 18p
22O l0' 8p
22O 16 10p
220 25'.14f
22O 63 24e
470 10 14i
47O 25'2O9
1000 10 r8p
r0oo 25' 2ap
22OO 10 32o
22OO 25'45p

' axials only
available thes
v8lu6, radial
available on all
of above.

Tanlalum bead.

Value/ V price
0 I pF35 12p
O 22 35 12p
O 33 35 r2p
O47 35 12o
058 35 12p
1 gF 35 l2p
22pF35 16p
3 3 pF35 18p
4.7 pF 25 2Op
68pF25 2Oe
10!F 16 20p
'15!F l6 28p
22 yF 16 359
33!F 16 60p
33pF 10 36p
47pF 10 60p
68!F 10 80p
50cF 6 3 60p
100sF6 3 709
1 00!F 3 38p
1 50rF6 3 90p

Coramrc Pla!e
63/100 V
3!ptro4tor
6p

Polystyrene 57o

63Vr10pFro
1 nF 9p each
1n2to10nF
12p eaqh,

Polyestsr C352
eries 250 V
0,01,0.015,
0.022,0,033,

@
AA 119 9p
BAX 13 5p
BAX 16 5p
OA41 9p
OA 90 7p
OA 91 7p
oA 95 8p
OA 200 7p
oA20? 8p
lS44 6p
15921 9p
1N914 3p
1N916 4p
1N4148 3p
1N4149 4p
1 N4001 3p
1N4002 4p
1N4003 4p
1 N4004 5p
I N4005 5p
1 N4006 6p
1 N4007 5p
1N 5401 't 1P
1 N5402 1 2p
1 \5403 r+
i N5a04 13p
I N5405 14p
1 N5406 l4p
1 N5407 l5p
1 N5408 r6p
6A lOlv 25p
6A',200v 28p
6Ar400V 30p

TO5 p!sh on
6mm {80'C,W)
16p each
12mm{60'CA! )

2gp each
TO3 14',C,W
40P e ac tr

T03 ]O'C,'W
l'l0p each
1 01261 220
1q',CtW 22e
Al in mair
bleck frn sh

% Watt Carbon
film 5% E24
seres 4 7 B'
2M2 1p each
% Watt Carbon
lnm 5o/a E12
series 1 B 1OM
2p each
Y. Watt Melal
tnm 1% E24
sefles 10R 1M

- 4p each
2509 per 100,
one value on y
280p per 100
mixed v3lues
2SWartwre-
wound O R22
l0otrmsEl2
*ri6 25p e-h
Preet!: mini-

Ial & vert,aal
9P€acr l00R
500K

] OOB rcOK
88p each
Fo te n-
r oftler5
S ngle gang
2Kto1Ny'
43p each
Si ngle gang
WIth DPST
swr(ch 78p
each
Dual gang 89p

2 5"x1" 259
2 5"x3 75" gop
25"x5"11Op
3.75"x3.75"
'l lop
3 75"x5" 'l 15P
pak of '100 Pins

55p
Spot Face cutter

LIdUEl]lIlitiE each
4xTO3 mountrng krts 23p 64 mm Loudspeakers 8R70p
4xTO66 mounrrng kirs 23p 648 78p each 30OmW rarrng
5 xTO126 bushes/washers'l8pPP3 batterv snaps 5p each.
1 0xTO220 bushes/washers2Sp 4x HP7 barrerv holder 22p
5 xTO3P bushes/washers 18pBxHP7 baitery holder 32p
20mm panel fueholder 32p 20mm chassrs lusehotd€r 7p
4mm plugs 12p 4mm sockets 20p 4mm rnsuated ter-
minals 3Op.3.5mm jack socket 15p.3.5mm jack plug 15p
Phono sockets 15p. Swrtches: miniature toggle, SPST 6Op,
SPDT 58p, DPDT 7gp each Mrniarure push buttons tA/
250V push to make 16p push to break 23p Mrdger rotary
swrtches, pcb rermrnals 2P6W, 4P3W, 3P4W 39p each
Slideswitch lA/25OV DPDT l22x12x 8mm) 16p

CP100 60 lC sckers, 8 14, and t6 p n of each 44Op
CP101 20 8C182/8C21 2 trans,stors, 10 eah 130p
CP10220 BC183iBC213 rranssrors, tO each tOOp
CP103 20 BC184rBC2t4 trans srors, tO of each 13Op
cPt04 20 8C549C,8C559C rran'stors, 1o of each 130p
CP105 20 BC55OC/BC560C transrsrors, 10 of each 160p
CP106 100 1N914 sw tchrng drodes,75 100V/75mA 240p
CP107 100 lN9l6swrtchrng diodes, 75/'100V/75mA 28Op
CP I 08 1 00 1 N4'148 swrtchrng diodes,75-1 00V/7smA 15Op
CP109 500 1N4148 swrtc ilng drodes,75'100V/75mA680p
CPl1030 1N4002 1A/'400V rectifieG 10Op
CPI 1 I 10 MC1458 Dual op amps (74'l type) 320p
CP112 100400mWzeners,4o{each 2V1 ra 33V 4509
CPl 13 lO0 1,3W zeners,4 of each 4V7 to 51 V B50p
CP1 14 4 LF351 JFET op amps, Low Eorse 1rop
CPl 1 5 4 LF353 JFET op amps, dual low norse 300p
CP117 50 rnrxed LED's 3mm/5mm/rec(/

red,/green/yellow 4O0p
CPl 19 100 1N4002 1A/100V rectitiers . . , . 27Op
CP120 10 C106D 4mV/4A rhvflstore . . . 250p
CPl2l 10 NE556 dual trmer lc's 400p
CPl24 100 mixedelectrolyric capacrtors

1063V/1 1000pF f6
CP125 5 LM3l7T 1A/TO220 varrabte rcgutarors . 44Op

C 1 06D 400V 4A Thy rislor 28p each 1 0 lo. 25Op 25 lol

OBDERING INFOBMATION: Please add 4(
orders under €6, then VAT to total order,
postal orders made payable to comtech
Official orden u,elcome, trade plea!€ enqui
held in stock despalched same day, LARGE
full list.

)p P&P to all
Cheques or
E lectron ics,

€. All items
SAE brings

0.068,0 r 8p
0.15,0.22 10P
0.33, 0,4 7 r:r
0,68 zop. 1 p
22e,

Drsc Ceramic:
l0N4p

Ll\'1317T 1A/Adj, Resu ator 98p eil:h 10 lor 880p 25
tor f21, 100 for f63 300 for €,195 500 tor ff06 l00O
otf POA lN4l48swrrchrn9 d,odes3peach. 100lor 160p.
500 for €6,80 1000 lor E1'1,50 Larqer quantrties olease
enqorre 1N914 lwrtching d odes 3p each, 100 for 24Op
500 ior f11 00 1000 for Et/, Larq€' quaflrties ptease
enqurre l:enerous quantity drscounls avarlable on mosi
lin es
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New HP Research
Centre ln UK

Plastic Shorts

\ I ert time vou invesligate a
N d"iuna piece of ele"ctrical
c+rFrnent and come across a
rtsbtot utrich appears to have
genc strort circuit, look again,
fld resistor nrav not be a resistor
Ia[

{ $denr rtrcih is rapirJty gairr
trg .'ccEpt lnce *itfrin the elec-
iuis hdasfr irtohes using
rir tr *,ittr Castk bodrcs to
ldl hlds m printed cirorit
hoads Ifrc par-*ic bodr is u sudh

ETT JAXT.TARTT 1gE4

the Spring of '1984 with around 50
research staff initally, rising to
200 by 1 987.

According to HP's UK manag-
ing director, David Baldwin, the
exact research obiectives of the
laboratory have yet to be decided,
but will be in computing science.
There will definitely be no semi-
conductor research,

David Baldwin and Norman
Tebbit were very coy about the
financial inducements that had
been offered to make the com-
pany choose the U K (apParentlY,

iust about every country in the

120'C (Class 2). They conform to
I EC 65 Class 2, 8.S.41 5 class 2 and
VDE 0550 Class 2.

The normal method of fixing to
a printed circuit board would be
to direct solder the connecting
pins, but where extra mechanical
strength is required, the transfor-
mer can be screwed to the board
usingfour holes moulded into the
resin-filled, flat thermoPlastic
cases. The non-concentric twin
primary and secondary windings
are wound on separate bobbins
which gives maximum isolation
and low inter-winding caPaci-
tance. The secondaries can be
series, parallel or indePendentlY
wired, but if they are isolated from
each other the applied Potential
between them must not exceed
500 V DC. The transformer is also
short-circuit proof. Avel- Lindberg
Limited, South Ockendon, Essex
RM15 5TD, tet 070 885 3444'

about the same size as that of a
small resistor or diode and may,
therefore, depending upon its
colour, give rise to confusion in
the minds of the unsuspecting,

'The ideabehind the use ofthese
links is quite simple. PCB de-
signers often need to link tracks
on a board in circumstances
which do not iustity the use of a

double sided board. The usual
solution is to use wire links, but
these have to be cut and inserted
by hand, an expensive procedure
especially where automatic inser-
tion equipment is being used to
nrount the other components.
Pre'formed plastic-bodied links

world had also been under con-
sideration). However, theY
denied that the prosPect of
government grants had been a

maior factor in the choice suf-
ficiently often to make all the cyni-
cal iournalists present convinced
that it must have been.

However, the company's line
was that the availability of well
qualified graduates (despite the
cut-backs in the technological
universities such as Salford) and
the excellence of the U K's univer-
sities (despite the cut-backs in
technological universities such as

Salford) were amongst the reasons

- as was the apparent Presence,
on the M4 corridor, of the world's
highest concentration of techni-
cal expertise.

Mr Baldwin stated that, with a

few tax rule changes here and
there, the establishment of the
laboratory could lead to a large
amount of money going to the U K
universities in the form of re-
search and equipment grants. H P

currently spends around $25m or
more in this way in US Univer-
sities. The laboratorywill also pro-

Prize Tester

g ieldtech Heathrow are so con-
I vinced of the market poten-

tialof their IC53 Z-meterthatthey
are running a free entrY Autumn
Sweepstake to promote the Pro-
duct with the Z-meter itself,
valued at well over €550, as the
prize. The unit is unique because it
will dynamically test caPacitors,

can be handled by the insertion
equipment iust as though theY
were conventional resistors, and
even where boards are assembled
by hand are quicker to insert than
lengths of wire. The only restric-
tion is that the pads on the PCB
must be made the correct dis-
tance apart to accePt the Pre-
formed leads, but since this
already applies to iust about every
other component commonlY
used on PCBs there are no PrG
blems. Some companies use a

number of standard lengths, eg
10, 15 and 20 mm, thus easing the
task ofthe PCB desigrer.

ln the past, comPanies have

vide sufficient space for visiting
researchers from Universities
(and, presumably, Polys) to come
and work on site.

HP reckon that for every Pro.
iect researched, there will be 50
other people employed by the
company elsewhere, such as in
production, marketing etc, and
therefore one could expect the
research centre to generate
around an additional 10,000 iobs
given time. Obviously, there is
absolutely no guarantee that
theseiobswillbe generated in the
U ( although according to a com-
pany representative,'it would be
more likely than if the lab had
been sited in W. Cermany,

One interesting Ieature is that
although the first head of the
laboratory will be an American,
Donald L. Hammond who is
currently head of the physical
research centre at Palo Alto, one
of his tasks will be to appoint a
British successor. All those inter-
ested should ioin the editor in
writing to Hewlett Packard Ltd,
Nine Mile Ride, Wokingham,
Berkshire RC11 3LL.

I t a press launch attended bY
A the Secretary of State for
Trade and lndustrY, Norman
Tebbit, TV cameras and Your verY

own editor, Hewlett Packard
announced that theY will be oPen'
ing a new research laboratorY in
Bristol, to serve as their EuroPean
Research centre. The comPanY's
main laboratories are in Palo Alto,
CaliforniE and the new laboratorY
will be the comPanY's first R&D
establishment outside the USA.

The company will be commenc-
ing recruiting in the verY near
fuiure, and the lab will be oPen in

World's
Thinnest
Transformer

- he latest transformer in the
I OB ,"ng" from Avel-Lindberg

stakes a claim as the thinnest Yet,
b,ecause, at 0.8VA, it is less than
10.5mm high (0.413in.) and will
frtinside the smallest card frames.
Ilnal primaries lor 24O or 120V
{C 50/60H2 mains oPeration are
complemented by twin centre-
tepped secondaries which give
u,rtput voltages from 10V at
HlmA to 48V at 17mA in series
rrd 5 to 24V in parallel. These
miriature transformers are proof-
usted at 5kV a.c. and have a max-
irrm operating temPerature of

coils, SCR's and TRIAC's and, it is
claimed, will find 75olo of defective
capacitors which value onlY
meters will miss.

The LC53 tests capacitors for
leakage current under full load
with up to 600 volts aPPlied,
checks capacitor dielectric
absorbtion, and has the caPabilitY
to reform electrolytics. lt will
check for all coil defects in or out
of circuit, and it automaticallY
tests coils for effective Q using a
US patent ringing test. lt tests
transmission lines for distance to
open or short circuits within feet
and it will also test dielectric
strength to 600 volts.

For further details of the instru-
ment and the sweepstake, con-
tact Mike Dawson, Fieldtech
Heathrow timited, Huntavia
House,420 Bath Road, Longford,
Middlesex U87 0tL, tel 0'l-897
6446.

produced their own links or had
them made to their own require-
ments. As the idea has caught on,
however, a few companies have
entered the market with Pre-
formed links. One of these is Nor-
tronic, who call their products
Zerohm Resistors. They are in-
deed about the size of a small
resistor and have a brown body
with yellow banding. Nortronic
claim that they are chip resistant
and have British Telecom aPPro-
val. Nortronic Associates Limited,
Gateway, Drew lndustrial Estate,
Crewe, Cheshire CWl 1YY, tel 1
o27o s85161. t
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Ported tuned cabinet in hard-
wearing black vynide with protec-
tive corners and carry handle Built
and tested, employing 10in British
driver and Piezo tweeter Spec: BO
u/aits RMS; I ohms; 45Hz-2OKHzi
Size: 2oin x 1sin x 12in; Weight;
30 pounds

Pr.e: E49.OO each
e9O per pair

Carriage: €5 each €7 per pair

MULLARD SPEAKER KITS
Puryo..fully d.sign6d rn w8t R M S 6nd 30
wan R.M,S I ohm spoaksr syst€ms roc€ntly
dovolopod by MULLARO'S spacialisi t6sm in
Bolgium Kits compri* Mulbrd woofer (8" or
5') with foam suround and aluminium voice coil
Mullard 3" high powBr domed Neeter B.K €
built and tasted crosover ba*d on n ullard
circuit, cornbining low los components, glass
fibre board and recesd loudspeaker lerminals
SUPEnB SOUNDS AT LOW COST Kits supplied
in polystyrene packs compiete with inskuctions
8' 40W system recommsnded cabinet size 240
x 216 x 445mm
P.ico [14 SO each + t2 00 P & P
5" 30W system recommended cabinet size
160x!75x295mm
Prics el3.S sach + fl il P 8 P

D€6ign6r approv6d {lat pack cabinet kits,
includrng grill fabric Can be finished with kon on
veneer oa self adheslve vinyl erc
8" sys(em cabinet kit fA m oach + e2 g) P I P
5" system cabinet kitE, @ooch + [2 m P e P

Prompt Deliveries

VAT inclusive

pnces

Audio Equipment

Test Equipment

by

Thandar

and

Leader

ITS igns including glass
ted rd and high (uality
nts ith instructions.

FM MICROTRANSMITTER (BUG) 90/,105MH2 with very sensi-
tive microphone l-r-ange '1 00,/300 metres 57 x 46 x 14mm (g volt)
Prlce: €7.99p
DIG|TALT!-iEFMOMETEFI 9 I Cto.l'99 9'C LED disptay Com-
plete with sensor 70 x /Ll mm (9 vclt) Prica: g27.6Op
3 WATT FM TRANSMITTER 3 WATT B5l1 15lMHz varicap con.
troiled professlonalperformance Rangeupto3mi es35x84x l2
mm (12 volt) Frice: El2.49D
SINGLE CHANNEL RAOIO CONTROLLED TBANSMITTEF/
RECEIVER 27 I\,4 HZ Range ue to 500 metres Double coded mod-
ulatlon Recerver output operates relay with zamp/24O voll
contacts ldealfDr manyappllcations EeceivergOx 70x z-Z nm9/
12 volt) Price: 916 49 Transmitter 80 x 50 x 15 mm (9/12 volt)
Prlce e 1 O.29 F&P All Kits +5Op S A E Ior complete iist

3 watt FM
Transmitter

STEBEO CASSETTE TAPE
DECK N,IODULE
Comprising ofa top panel and taDe mechaelsm coupted ld
a record/play Mck pflnted board assembly Suppli€d as
one complete unit for horizontal instellarion rnro cabinet or
consolc of own choice Thes unils are brand new, r€ady
built and tested
Feature!: Three digit tape counler. Auroslop. Six piano
type keys, record, rewind, fast {oMad, Dlav. srop and

[l eject. Automatic record level controt. uts plus
l *condary inputs ior stereo mic lnput
\ Ssnsitivity: t00mv to 2V. lnput I €r 68K.

, bridgc rectifiar and smoothing capacltor)

Output l6vol: 400mV to bolh 16h and risht hand
channels Output lmpedancgi 10K Signsl to nois€
r8tio: 45d8. Wow snd flutier: 0.1 96. Pow€r Suppty
roquir€mants: l8V DC il 300mA. Conn€ctions; The
left and right hand stereo inputs and outpuls are vla
individu al ohono Jl ,oi
lphono r. p !'aner 5;ln
x r11 qu oane 2{in.
Supplied comglete with circuit diagram and connecting
diagram. Aftractive black and silvef finish.
Pric. f26.70 + 8I.50 postage and packnrq.
Supplementary pads for l8V D.C. pow.er supply

P256 rL rit?bl= chassrs 6 S shaped tone arm
a tselt dr,\'ef a ArmLnium platter O
Prec s,ai c; braigd counler balance e Anll
skare ,b as dev cer a Darnped cuerng lever
a i40 rolr AC aE?ration iHz) a Cutout
'-^1, il, -,illr a ..1-; mlr .iL drr,
i,':l-:1d-:' anFH,, ",rr"n'1r. .'

whef,- ai t-r€ adi,Jnie.Jrs oi e -anl: aim ar:
farru Iearfariu Iear

Priee q31 -35 eech !2 5C PbF

LOUDSPEAKERS POWER RANGE
THREE OUALITY POWER LOUD.
SPEAKERS(15 12 andB See Pholo)
ldeal for both Hi-Fi and Disco applica-
tions. Al units have attractive cast aiu-
minlum (ground tinish) frxrng escutcheons
Specification and Prices.
15" lOOwatt R M S lmpedanceB ohms
50oz magnet 2' a um nium voicecorl Fes
Frcq 20 Hz Freq Resp to 2 sKHz Sens
97dB Pnce: f34 O0 each + 13 0o PEP
1 2" 1 OO watt R M.S. lmpedance I ohms
50 oz magnet 2" aluminruni voice corl Res
Fteq 25fl2 Freq Resp to 4 KHz Sens
95dB Pr ce: C24 50 each + l3 o0 P&P
B" 50 watt R M.S. lmpedance I ohms 2o
oz. magnet. 1 lr" alumini!m vcrce coil. Res.
Freq. 40Hz Freq. Resp to 6 KHz. Sens.
92dB Black Cone Pr ce: fg 50 each Also
available wLth black protect ve grii e Frice:
Cg 99 each P&P f1 50

12" 85 watr R.M.s. McKENztE ctzgse p iLeeo GU|TAR, KEYBOARD, Dtsco) 2"
aluminium voice coil, aluminium centre dome, 8 ohm imp , Res Freq 45H2,, Freq.
Resp to 6 5KHz. Sens, 98dB Price: €23 Oo + i3 carilage
12" 0!i wstt R.M.s. MGKENZIE C1285TC (P A , DISCO) 2" aluminium voi.e coil Twin
cone I ohm imp, Res Freq 45HZ , Freq Resp to 1 4KHz Pnce €23 + f3 carriage
15" 150 watt R.M.S. MGKENZIE C15 (BASS GUITAR. P A )3" allhinium voice coil
Die cast chassis I ohm imp , Res Freq 40Hz , Freq Besp to 4Kllz Pric€: €47 + t4

FOWER AMPL!FIER
F.'!ODULE il,EB,3J'':?g,Thll,5pH55,ly5hl5i5:

\,/lh lntegr6l heat sink, torordal lranstormer
power suppy and glass iibre pcb assembly
lncorporales clrive circult to power a compatible
LED Vu meter New improved specitication
makes lhrs amplifier ideal [or PA, lnslrumental
and Hi-Fi applicatians
SPECIFICATION
Output Power:- 11O watts R M S.
Loads:- Open and short circuit prool 4/16
ohms
Frequency Besponse:- I 5Hz - 3oKHz -3dB
T H-D :- O Olqio-
S N R (Unweighted):- -'l 18dB i3 5dB
Ssnsitivity lor Max Output:- 5OOmV @ 1 OK.
Size:- 360 x 1 '1 5 x 72 mm prtce:- 931 99 +
t2 0O P&P Vu N4eter price:- E7 OO + 5Oo pAp

II/1OSFET versions available uo to 300W. R.M

New model.
I rnproved specif ication

READY BUILT

TECTION SYSTEM
3!::a':aa: Alaamed :-:_ :a,. aa
fhandar s fa.iirs Minder' B_urglar Alaim System

aa-aa'a - .:':a"aa':- -_:ai FULLY
CUAF}I\TEED

lnd@r aiarm - ::::':- : sirept 
-lreq 

siren

Outdoo. Alarm - =-...'a. c syieEt f,ec s ren gBdB
aJ::.._ -._-:i: - _. :' :er_t'OO' ^edr/ dLly netal

Bolh l.i ::_:': -- i :-d cutdogr alaftn contain re-
charaeaae a::a'es v,hch paovide full protection
dux.g f;a -s'2 --e Fcwerrequtrement2O0/260Volt
AC 50 60Hz :\ra:iab e wlth door sensors, pan c
buitons a:c Cc-!,9te !vrih rnstrLrations

SAVE e128 r:-.: ir.,ce l22B B5

BKE's PRICE f 99"pape+
5iE : :,:Jr broahu.e

PIEZO ELECTRIC TWEETERS MOTOROLA
Join the Piezo revolution The low dynamtc rrass inl vc:a -: a':
Piezo tweeter produces an improved transient response '! :a 3 c;':'
distortion level than ordinary dynarnic tweeters As a c:ossou er is not
required these unils can be added to existing speaker sysiems ri:c
to i00 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER

TYPE'B'

TYPE'A'(KSN2036A)3 round w,th prolecire
wire nresh, ideal for bookshe f and mediu'n
sized Hi fi speakers Prlc6 €4.29 each

TYPE 'B'{KSN1005A) 31/,' super horn For
general purpose speakers disco and P A
syslems etc Prlce t4.99 98ch.

TYPE'C'(KSN5016A)2" r 5' widedisperslon
horn For quality HiJi systems and quality
discos e1c Prlco €5.99 esch.
TYPE 'D'lKSN1025Al2 ' 6" wrde dispersron
horn Upper freq!ency response retained
extending down 1o mid range l2KHz) Surtable
for high quality Hi'{ systems and quality
discos Prlc6 €7.99 each.

TYPE 'E' |KSN1038A) 3 7. " horn tweeter with
" attractrve salver tinish trlm Suitable for Hi fi

monrtor systems etc Price 84.99 each.
TYPE'F'lKSN10574) Cased verston of type
'E' Free standing satelliie tweeler Perfecl
add on tweeter lor conventiona loudspeaker
systems Prico f10 75 each
P&P mp oa lor SAE for Pi6zo losfletsl. READY BUII-T&TESTED.

OMP PROMIX MONO DISCO MIXER
(As illLstrated), Z rnputs -2 i,4aq. Disc.
1 Au). Dlus N,4 c. w th overilde. Actiie bass
and treble tone cont's lndividual level
controls plus master volume N.4onitor
output one) lor all rnpuls
Outpui Suoolv 24OVac.
Size: 1 x 2112".
Price: f49 99 +C2 0O P&P

EIEE srereo version
as above price 169 99 +12 p&p
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32K Byte Microwave

Hi eed
12 toA
I I otorola has introduced a

IYI high-rp""d 12-bit digital to
analog converter, the MC3412l
3512, which uses nqonolithic bi-
oolar and thin filnr resistor tech'
nology to provide high stabilitY
and f ast settlingtime, and which is
designed to work with a minimum
of external components.

Active laser trimming of thin
film resistors at wafer level gives
guaranteed limits of gain and
offset errors of+ 0.25% FSR (full
scale range) and + 0.05% FSR res-
pectively without external adiust-
ment, Monotonicity is Suaran'
teed over the full temPerature
range and an innovative bit switch-
ing scheme ensures that settling
time will be no greater than 400 ns

The converter includes an inter-
nal precision 10 volt bandgaP
reference and span/bipolar offset
resistors. With the addition of one
external oFamp/ the precision
span and bipolar oftset resistors
provide calibrated unipolar or
bipolar full scale output voltage
ranges ofO to 5.0/ 0 to 1 0, + 2.5r +
5.0 and -F 10 volts. A CMOS/TTL
threshold control pin permits
selection of either CMOS or TTL
logic levels at the data inputs.

Packaged in a 24-pin ceramic
DlP, the MC3412/2512 is Pin-
compatible with the popular
AD563 and AD565 digital to ana-
log converters, and is available in
commercial and military tem-
perature ranges. For further infor-
mation contact Motorola Ltd.,
European Literature Centre, 88
Tanners Drive, Blakelands, Milton
Keynes MK14 5BP, tel 0'l-352
0041 ext 34.

DR,AM

M l,'".;l f :,,"*l';',& 
n3',;;fr

which they claim is the first on the
market with 32 K x I organisation.
The MK4856 is produced using
scaled NMOS technology which
allows access times down to 100
ns" The address system is not mul-
tiplexed and Mostek say that this
will eliminate the need for system
logic and thus simplifytiming. The
device also has an integral refresh
counter, further reducing exter-
nal logic count. The 28 pin DIP
version has the standard pinout
and is available in plastic (N suffix)
or cerarnic (F suffix) form and a
leadless chip carrier version (E

su{fix) is also available. The
MK4856 is available with access
times of 100 ns, 1 20 ns, or 150 ns
and further information can be
obtained from Mostek UK Ltd, 1

Valley Drive, Kingsbury Road,
London NW9, tel O1^2O4 9322.

Ampliflers
\ i EC have introduced two new
l\ lcs which are claimed to

offer a constant 1 6 dB gain from
DC to"t.2 CHz. The MM765 and
MM766 have built in temperature
compensation to ensure stable
bias and have an input and output
impedance of 50 ohm, allowing
devices to he cascaded where
higher levels of gairr are required.
The MM765 operates at 10V and
can be supplied in 8-pin or TO-33
packages, while the MM766
op€rates at 5V and is available in
DtSK-mo!d, 8-pin MlNl, B-Pin
DlP, and TO-72 packages.

Also new from NEC are a series
of silicon NPN epitaxial transis-
tors which offer up to 9 dB of gain
at 1 CF{z and have a noise degra-
dation figure of 1.1 dB. The NE-
856 series have a high current
capability and come in four
package styles including TO-92
and SOT-23. NEC Electronics UK
Ltd, 1'16 Stevenson Street, New
Stevenson, Motherwell ML1 4LT,
tel 0598 732221.

Single Chip
Data
Acquisition
Controller
r ll the functions reouired for

A inteliigent data aiquisition
end signal monitoring are con-
ti:ed in the CY600 Analog/ASCll
Elrta Acquisition Controller which
isbeing introduced by Weyfringe.
Thc chip is designed to be placed
bdrreen A,/D converters and an 8-
trit host computer sy.stem.

lthen programmed, each
Ct-500 channel will scan one or
rp,re A"/D signals and inform the
host r+ten specified conditions
re met freeing th€ host system
ium signal monitoring tasks. The
rrnirlnum CY6t)0 contains two
drernel buffers which can be pre
grammed *ith the instructions
:rd conditions lo be monitored.
Eadl cfi-mnel is assigrred six regis-
rss to hold trser defined con+
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tants, A/D readings, or the results
of arithmetic computations. Each
channel can monitor its own sig-
nals or access any other channel's
registers (cross channel correla-
tion) so the device can test for
several conditions by using dif-
ferent instructions in each chan-
nel. The maximum version of the
CY600 is given upto four channels
with larger program buffers and
eleven registers per channel by
adding an 8155 memory and UO
expansion chip.

The CY500 commands control
the A/D converters, select chan-
nels and register and peform
arithmetic operations (1, -, /)
anil conditional tests ((, :, )).
Expressions combining all of the
above provide comparisons ofthe
signals and registers so that if a

specified condition arises, the
CY600 interrupts the host, and
the host may then query the
CY600 to determine the cause of
the interrupt. For further informa-
tion contact Mr Harry Cleghorn,
Weyfringe Limited, Longbeck
Road, Marske, Redcar, Cleveland
TS11 5HQ, tel 0642 470121.

Dot-Matrix
Displays
N lineteen new models of Planar
l\gas discharge (PGoi {lat-
panel, dot-matrix display suhsys-
tems have been introduced by
Beckman lnstruments, The dis-
plays, which complement the
current one-line Beckman dis-
plays, enable large amounts of
information to be presented
where space is limited.

DC planar gas display technol-
ogy produces high visibility
yellow-orange light emission on a
high-contrast black background.
The hei ght of the light emitting area
is from 0.24 to 3.7 in andthe width
from 4.8 to 8.7 in. The full-con-
troller versions interface using a
standard 8-bit parallel micro-
processor data bus. The alpha-

numeric units provide drivers,
refresh RAM, a character genera-
tor and editing features, depend-
ing on model, allowing the user to
display 5 x 7 dot matrix charac-
ters. the graphic units do not con-
tain a character generator but
allow each dot to be individually
addressed so that characters and
graphic patterns can be created
with unlimited f lexibility.

The driver-only versions provide
cathode and anode drivers, the
user having to supply external
scanning and drive signals and
design the controller with a data
interface, character generator
and refresh RAM.

The panels, fully garanteed by
Beckman for one year, are avail-
able in the UK from Beckman
lnstruments Ltd, Milen House, 11
Wagon Lane, Sheldon, Bir- 1
min"gham 825 3DU, teloit-z+z)
7921.

to'l- 1: LSB.



L[4339 40 Lt4391 1 12OLl\r348 60 LM3914 225
NE566 14o TLo64 96>NE567 100 TLO71 30>NE570 370 TLO72 45NE571 37o TLO74 ss>RGl36 55 >TLOBI 25>FC4558 40 TLOB2 4EsL480 170 TLO84 9osL490 250 TLl7o 50
sL76018 150 uA2240 120
>sN76477 380 ULN2003 70
sP8629 250 ULN2004 70
TBA120S 70 XR2206 290TBA800 15 2N414 8o
TBA81 0 96 2N423 135
TBA820 10 2N424 135
TBA95o 2N ZN425E 350
TDA1008 320 ZN426E 300
>TDAI022 490 ZN427E 600
TOA1024 125 ZN428E 41O
T1061 40 ZN4s9 2A5
TL62 60 ZN1034E 200

20 metre pack single core connect.
ing cable ten different colours. 75p
Speak6 cable 10p/m
Sbndard screened 16p/m
Twin screened 24p1fi
2 5A 3 core main6 23glm
'10 way rainbw ribbon 26plfr
20 way rainbow ribbon 47plft
10 way gery ribbon 14P/tr
20 way grey ribbon 28oltl

PP3 bortery clips
Red or black crocodile clips
Black pointer conrol knob
Pr Ultrasonic transducers
>6V Electronic buzzer
)12V Elsctronic buz2er
>P82720 Piezo tr.nsducer
>64mm 64 ohm speaker
>64mm g ohm speaker
20mm Dsnel fuseholder

6
6

390
60
65
15
70
70
25

Polyestoqradial leads 25Ov C28O
rYpei o.01, o.01 5, 0.022, 0.033 ,
6p; 0 (X7, 0.068, O.1 - 7p; 0.1 5,
0 22 - 9p;0 33, 0 47 . 13p;0 58 -
2Op;1u - 23p
Elecrolytic, radial or axial lead3l
0.47163V,1
1Ol25V - 1p
't00/25v - 9
470125V - 2
2200125V.
Tag end tytics:
22OO|4O - l6op2200163 -230p
Polyeste pCB:
ln, lpi
1S
410
mo

o 1, o 22, O 33, O 41. 1 0 @ 35V -
12p.2.2,4,1, ! 0 @ 25V - 20p;
1 5116V - 3Op; 22116V . 27pi 33 I
16v - 4*; 41 l6v . 21p; 47 l16V -
7op; 68/6V - 40p, 1 0o/1 0V - gop

78L05 30 7SL0s 45
7AL12 30 79L12 45
78L15 30 79L15 45
7805 35 7905 Q
7812 35 7912 40
781 5 35 7S1 5 40
LM3mK 130 LM723 35
LM31 7K 270 7eHO5 550LM317T 90
LM323K 420

Rotary CarMn rrack Log or Lin
1 K - 21V2, Single 32p Stereo 85p
Single switched 80p. Slide 6omm
travel single Los or Lin 5K-500K
63p each

8C517 40 8F337 4C
8C547 7 BFR40 2a
8C548 10 BFR80 23

AC126 30 8C149 I BCs49 r0 >BFR81 20
ACl 27 30 BC1 57 I 8C558 1 C BFX29 2a
AC128 30 BCl58 10 BCY70 18 BFX84 2E
>AC128 20 Bc',tsg 8 BCY71 18 BFX85 2E
AC176 25 8C160 45 BCY12 18 BFX86 2A
AC181 22 BC168C 10 8D115 s5 BFX87 2a
AC18A 22 BC169C 10 8D131 35 BFXEa 25
AO142 120 AC110 I 8D132 35 BFY50 23
AO149 80 8C171 10 8D133 50 BFY5] m
40161 40 8C172 8 8D135 40 BF\52 X
A0162 40 8C177 18 8D136 3D BFY53 32
AF124 60 BCl78 18 8D137 30 BFY55 32
AF126 50 8C179 18 8D138 30 8FY56 32
AF139 40 8C182 10 >8D139 35 8RY39 40
AF186 70 >EClAzL 8 >8D140 35 BSX20 20
AF239 75 8C183 10 BD2g 110 BSX29 35
8C107 10 BC183L 10 8D206 110 BSYgsA 25
BC1O7B '12 8C184 10 80222 8s BU20s 160
>8C108 10 BC184L 7 8F180 35 8U206 180
BC108B 12 8C212 10 8F182 35 8U208 170
BCl08C 12 BC212L 10 8F184 25 MJ2955 99
>8C109 10 Bc2l3 l0 8F185 25 MJE340 50
8C109C 12 aC213L 10 8F194 12 MJE520 65
8C114 18 8C214 l0 8F195 12 MJE521 95
8C115 22 >BC214L 8 BF196 12 MJE3055 70
8C117 18 8C237 I 8F197 12 MPF102 40
BCI'19 35 8C238 14 8F198 10 MPFIM 40
8C137 40 8C308 12 8F199 18 MPSAos 22
8C139 40 8C327 14 BF2OO 30 MpSAm 25
8C140 28 8C328 14 >BF244B 22 MpSAt2 30
8C141 30 8C337 14 8F245 30 MPSA55 30BCl42 25 6C338 14 BF256B 45 MpSAsG 30
8C143 2a 4C471 30 8F251 32 MPSUO5 5E
SC'147 8 8c478 30 8F258 25 MpSUffi 558C148 I Bc47S 30 8F259 35 Mpsuss 60

MPSU56 60 zTxl@ 10 2N3055 50
TlP2gA 30 ZTX1Og 12 2N3442 12O
TlP298 55 -X3m t4 >2N3702 I
TlP29C 37 ZTX301 16 2N3703 I
T|P30A 35 21X302 15 >2N3704 8
r P303 EO nx1u 17 2N37O5 S
IlP3m 37 Zrx34l 30 2N3706 9
TlP3rA 35 ZTXsOO t5 2N3707 tO
TrP3lC 37 nxso! l5 2N37m 10
T|P32A 35 zrx*2 15 2N3709 10
TtP3ZC 31 rx5o3 18 2N37f2 17O
T|P33A 50 zrxso4 2a >2N3773!95
T|P33C 75 2N697 20 >2N3819 20
T|P34A 60 2Ne8 40 2N3820 40
T|P34C 85 2N7mA 20 2N3823 65
TlP35A ;05 2N7ffi 20 2N3966 90
TlP35C 125 2N918 35 2NSm tO
T|P36A 125 2t\1132 22 2N39G4 tO
TrP36C 135 2N16j3 3O 2N3905 8
TlP4lA 45 2N2218a 45 2N3906 t0
T)P424 45 2N2219A 25 2N4037 45
TlP120 9C 2N2221A 25 2N4058 10
IlP121 90 2N2222A 20 2N4060 10
flP122 90 2N2368 25 2N4061 10
TlP141 98 2N2369 t6 2N4062 10
ltP142 SB 2N24A4 2s 2NS4S7 36
TlPl47 r10 2N2646 45 2N5458 36
TlP2955 60 2N29O4 20 2N5459 30
TrP3055 55 2N2904A 20 2N5485 36
Tlv3 40 2N2905 22 2N5177 45
Tls44 45 2N2905A 22 2N6O27 30
TlS90 30 2N2906 2s 40360 40
TlS91 30 2N2906A 25 40361 50
VN1oKM 50 2N2907 2s 40362 50
VN46AF 7s 2N2907A 25 40408 70
VN66AF 85 2N2926 I
VN88AF 95 >2N3053 23
ZTX1 07 I 0 2N3054 5s

7p 6ach
&rmet precision multiturn,0 75W
%" 100 ohms to 100K-88o each

@xffiv?i^ 65

25@
8Y127 12
oa47 10
oaso 8
oA91 1
oA200 I
oA202 8
1N914 4
>1 N4148 3

>1 N4001 3
N4002 5
N4006 7
N4007 1
N5401 12
N5404 16
N5406 11
OOmWzen 6
3W zeners 13

bnsth 'l4pln 16pin 24pin 40pin
Ssle ended OIP(hsader p!ugl jumper
24 ins 145 165 240 380
Dble €nded Dl P(hsader plus) jumper
6 ins 185 205 300 46s
12 ins 195 215 315 49O
24ins, 210 235 345 540
36ins 230 250 375 595
25 My D Connector jumpers
1 Sins long sinsle snded male 495p
18ins long sinsle endedf/male 525p

Mullard miniature ceramic ptate:
1 8pF ro lmpF 6p e€ch
Po ystyrene,5%tol: 10p-1000p, 6p;
1 il047o0, 8p;6800 0 012u, 10p
Trimmers Mullard 8OB serier: 2-10
eF, 22p ) 2-22pF, 3Op t 5 565pF, 35p

>3mm red 7 >5mm red 7
>3mm gr*n 10 >5nm gr*n 10
>3mm yeliowl0 ) 5.nm yellowl0
Clips to suil - 3p e&h
Recransular Tll3Z 40
>red 12 TlL78 40green 17 >TlLl11 60yellow 11 OR?12 85
>TlB8 40 TtL100 70
2N5711 45 Dual colour 60
S€ven segment displaysi
Com cathode Com ano&
DLTU O 3" 95 0L707 0 3" 95>FNO500 FNO507
05" 100 05" 1m
TlL313 0 3',11 5 TtLa]120,3"115
T1L3220.5"115 TtL:]21 0.5"1 t5
LCDr 3% disit 495p 4 diqit 520p

2A 200V 40
2A 400V 45
6A 100V 80
6A 400V 951AsOV 20 VMlEDILO9A

1A4o0V 35 200V 50

ZX81 2 x 23 way edge connecro.
wire wr€p suitable lor ZX81
add.ons 150
SPECTRUM 2 x 28 way edse
conntrlor wire-wrap suitab e Jor
SPECTRUM add-ons 200

Grey Rlbbon cable Prlce per foot
10 way 14 34 way 58
16 way 25 40 way 68
20 way 28 50 way 90
24 way sB 60 way 100

Socket Edse
Con n

85 120
1 10 175
12s 195
150 240
170 320
190 340
200 395
230 49s

PC8
ptus

Straighr
10 way 90
16 way 130
20 ||ay 145
26 way 1 75
34 way 205
40way 22C
50 way 235
60 wav 330

9way 15way
Plugs solder ugs 60p 85p
Right ansle l20p 18Op
Sockets lugs gop 130p
Bisht ansle 160p 210o
Covers 10Oo mo

25way 31 wa
125p 1 70p
24Op 350p
195p 29Op
29Op 44Op
lOOp 1lop

Anrex CS 1 7W Solderins iron
2 3 and 4 7mm bits to suit
CS 17trr XS 25W element
Antex XS 25W
3 3 and 4 7fim bits to suit

495
85

210
525

85

%W 5% Carbon film El2 series 4 7
ohm lOM 1p each
7.W 5% Carbon film El2 series 4 7
ohm to 4M7 2p each
Y.W I % metal film E24 *ries l0
ohm'lM 6peach

Alfac tr.nsfer sheets - plsase state
type (e g. DIL pads etc ) 45
Dalo €tch resistant pen 90
Fibre gla$ bard 3.75 x 8" 80
Fibr€ slass board 8 x 12" 200
Ferric Chloride crystats 10O

Plastic with lid 4 x2% x 1%" 95
& screm 4x2hx2" 95
3x2x1" 55 6x4x2" 12O
4hx3 x 1%" 8A 7 x5x2%" 165
1x4x2" 160 8x6x3" 205

Alum in ium
3x2x1" 65

Plus Skt Jack Plug Skt
9p Sp 25mm 10p 10p

12p 10p 3 smm So 9o

DIN
29n
3 prn

qi:lf?'r^ 30
10
95

Spare nozzle for above
10 metres 22sW solde.

70
00 @1Et: ii lli4000 10 4o1s 25 4o44OO1 10 4o2O 42 4O4

4OO2 12 4o2i 40 404
4006 50 4022 45 4o44001 14 4023 16 4044008 36 4024 33 404400s 24 4025 12 4U
4010 24 4026 75 404
401 1 10 4027 20 4U
4012 15 4028 40 405
4013 20 4029 45 405
4014 45 4030 14 405
4O1 5 40 4031 125 4o5

14O 4OY 78 46gt 12 40193 65 4S2B 45
?1s 19!! !o 4oB2 1, 4fi2 60 4s2e lso299 1g!9 430 4o8s 46 4so3 e q*2 6019 lqq 42 4oa6 50 4s7 ss +s:4 +oo10 1999 80 4oBs 125 45o8 1lo 4s38 60
9-8 1trC 22 4Os3 t8 4510 +s +a: 5()
19 1q-7 225 4094 68 4511 co qus soo40 4068 14 4095 os 4s1 2 qo assi iis40 4069 13 4097 29O 4514 115 4555 353s 4oio 13 4o9B 70 4sr 5 r r s qsso aa38 4911 13 4099 70 4516 55 4559 39O21 4012 13 40106 40 4518 qo +mO 14O21 4073 13 40109 1 1O 4520 s 4584 3542 4075 13 40163 60 4521 90 4585 6048 4076 45 40173 lOO 4526 60 4124 14O48 4011 14 40115 75 4527 50

@
VEROBLOC <
Srz.0 1 matrix:
25x1
25x315
25xs
375x5
VO turd
Vercpins per 100
Singl€ sr&d

$are soooi 7tu

390

15
85
95

160

50
60

130
r62
330

tumb6 6

Phonolop 12p Stereo 24p 25p
lmm l2p 13p 4mm 18p 17p
UHF {CB) Connectors:
PL259 Plus 40p Reducer 14p
SO239 square chassis skt 38p
SO2395 round ch€ssis skt 40p
IEC 3 pin 250V/6A
Plug chassit mountinq 38o
S@ket free hansing 60p
SGker with 2m lead j20p

Nowyour computer can tatk
The Gl SP0256 speech procffior
is able through stored program ro
synthesize tpeech Allophone
{extended phoneme) sysrpm g ves
unlimired v@abularv
Easilv interfaced with any disita

Submin roggle:
SPST 55p SPDT 60p DPDT 65p
Miniaturs loggle:
SPOT 80p SPDT cenrre off Sp
DPDT gop DPDT c€ntre off 100p
Standard toggl€:
SPST3Sp DPDT4Sp
lvliniature DPOT slide 14p
Push to m€ke 14p
Push to br6ak 22p.
Hotary type.djustable srop
'lP12W, 2P6W,3P4W all 55p each
DIL switchesl
4SPST 8Op 6 SPST 80p SSPST
100p

nals are used to select the allo,

SP0256 850p Data 5Op

@ l:;l t: []3 n []3: 3B i:rsi
LS22 1 5 LS78 20 LS1 26 30 LS162LS00 14 LS26 15 LS83 35 LS132 35 LS163LS01 14 LS27 15 LS85 42 LS136 28 LS164

LSO2 14 LS30 15 LS86 24 LS138 60 LSt65
LS03 15 LS32 15 LSgO 25 LSl39 30 LSt66
LS04 15 LS37 16 LS92 25 LS145 60 LS170
LS05 15 LS38 16 LS93 25 LS147 95 LS173
LS08 15 Ls40 j6 Ls95 40 LS14B 90 Lsl74
LS09 rs LS42 30 LS96 9s Ls't51 40 Ls175
LS10 15 LS47 38 LS1O7 40 LS1 53 40 LS19O
LSll 15 Lgtg 38 LS109 30 LS154 9s Lslgl
Ls12 1E Ls51 't5 6112 27 Lst55 30 Ls192
LS13 18 LS55 15 LS113 28 Ls156 36 LSt93
LS't4 33 LS73 20 LS114 28 LS157 26 LS195
Ls15 iS LS74 20 LS122 38 LS158 30 LS196

38 LS1S7 45 LS3S3 6038 LS221 55 LS365 2838 LS240 60 LS366 2A38 LS241 55 LS367 2A40 LS242 s8 LS36S 2950 LS243 58 LS373 58
10 ts24 100 LS374 6080 LS245 78 LS375 43
60 L5241 50 LS377 60
36 LS251 36 LS378 57
36 LS257 32 LS390 4540 LS2EB 35 Ls393 4040 LS259 60 LS399 5640 LS266 24 LS541 7840 Ls273 55 LS67O 35
36 LS279 3215 LS2A3 40

@E::!i1xii!
6532 s70
6551 ACtA650

2114L2 99 68o0CPU 220
2116 240 6802CPU 250
2532 290 6809CPU 620
2132 290 6810RAM 115
2764 425 6821 PtA 1 l0
41 16P20 85 6840 360
5101 L-l 220 6850 110

1852 240 e22A 220
3875 495 A2il 2fi
3880 1 00 8253 390
31 LS95 85 8255 225
B1 LSg€ 85 8259 390
31 LS97 85 uC1488 55
3080A 250 MC1489 55
3085AC 340 ZSoACPU 2903156 350 zSoaPto 2603212 1 10 ZS0ACTC 2603216 100 zSoASto 9m
3224 120 ZS0ADMA 1lm

An ideal oppoilunity for the b€ginnsr or the experienced conrtrucrcr
to obtEin a wido rangs of componenG a! greatly reduced pric6 %W 5%
R€sistor kir Contains 10 of each value hom 4.7 ohms to I M (rot6l
of 650 resisrors) 53O
CeramicCap.kir.5ofeachvalue,22pro0.0lu(135caps) 370
Poly6t6r Gp. kit. 5 of e&h value lrom 0.01 to 1 uF (65 c6ps) S7S
Preset kit. Conrains 5 of esch vatu€ from 100 ohms ro 1 M (totat
65 pr6sets 425
Nut and Bolt kit (total 300 it6m.l: 18Op
25 68A %" bolts S 684 wBheG SO 684 nuB
2564Atr" 6to 25 4BA %', botB EO 6BA washeG
50 68A nuB 25 5BA %" bols

mr 1i1i * ffie ;s 11* lE iiiii7400 14 1411 6 744e 42 7489 165 141267401 14 1420 16 7450 16 7490 22 74132?402 14 7421 22 7451 16 7491 35 741417403 14 1422 22 7453 16 7492 25 1414574U 16 1421 20 1454 16 7493 25 741411405 16 142A 22 7460 16 7494 35 7414814(]6 2a 7$O 16 7472 24 .1495 35 741507407 2A 7432 22 7473 21 1496 3s 74153
7408 16 7433 22 7414 23 749i 90 7415,.
1409 16 7437 25 1415 30 741OO 80 74155
7410 'f6 7438 25 7476 27 74107 26 141fi
7411 16 1440 16 74A) 48 74109 30 74157
7412 16 7442 32 7482 65 74121 2A 74160

38 14161 46 74tS 48
40 14162 40 j4191 4A
33 74163 40 74192 48
33 74164 4a 14193 40
36 74165 45 14194 40
s5 74161 I E0 74j 95 40
45 14110 125 141 45
75 74113 sB 74j91 40
60 74174 s4 74198 80
55 14175 50 74'199 80
36 74176 4060 74177 4236 74't 79 7036 74100 40
30 741 Bt 1 05
40 14182 40ttid 'ORDERING INFO, All componenrs brand new and fuil specification. All prices exclude VAT.\

Please add to total order. Prease add 50p carriage to ail orders under fr E in value. send cheque/
P.o. or Access/Visa number with order. our detaired catarogue is given free with ail orders overfl 5 callers most welcome. Terephone orders wercome with Acceis or Visa officiar orders

\qgceptgd from colleges, sch@ls, etc. . , Callers most welcome, we are open Monday to Fridav. ,
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Dual Timebase
'Scopes
f rio have introduceci a range
I of dualtimebaseoscilloscopes

which are claimed to represent
the ultimate in modern 'scope
technology with regard to func-
tions available, specification,
reliability and value for money.

The CS-1040 and CS-1060 are
three channel, six trace /scopes

*ith bandwidths of 40 MHz and
60 MHz respectively. Both use a
large rectangular domed mesh,

post-accelerator CRT with 12 KV
and 16 KV of accelerator poten-
tial, providing both high intensity
and excellent resolution. Their
inner face graticule elinrinates
parallax errors, while the auto
focus maintains a sharp clear
wave-form display at all times.
Vertical axis sensitivity is con-
tinuously adjustable from 1mV/
cm through SV/cm, the very
sensitive 't mV/cm range being of
great assistance in observing
complex, low level waveforms.
Part of the input signal is diverted
and fed to an output at approx-
imately 50mV/cm of the input

level, the gain making it easy to
measure frequency using normal
frequency counters,

Alternate delayed sweep pro-
vides magnification of an inten-
sified portion of the waveform
simultaneously with the original.
Channels 1,2 and 3 can be dis-
played together using the main
sweep, with the individual delayed
waveforms of these channels
simultaneously shown using the
alternate sweep function to give a

5 trace capability. Sweep time is
continuously variable from 0.5
sec/cm to 5 nanosec/cm wth an
internal delay line to provide
accurate observation and
measurement of the leading edge
of high frequency signals. A + 3%
accuracy allows for extremely
precise waveform measurement.

Video signals both vertical and
horizontal can be observed using
a new video clarnping function in
which rnanual syncing has been
eliminated, ensuring high stability
syncing. Other features include V
mode triggering quickly switch-
able alternate and chop, high sen-
sitivity X-Y mode, auto-free run,
trace rotation, trigger holdoff,
single sweep, line and auto sync,
sweep and gate output, add and
subtract, vertical control of de-
layed waveforms, and intensity
modulation.

Connpleting the range isthe CS-
21 1 0 fourchannel, eight trace 1 00
MFlz oscilloscope. Sensitivity
over its normal bandwitdth is
lmV/cm and it will trigger to
beyond 140 MHz. The CS-2110
has an inner face graticule, and an
accelerator potential of 20 kV
ensures that the display remains
bright and sharp even when view-
ing high speed signals on the 2 ns/
cm sweep range. ln addition to
the features found on the other
two models, the CS-2110 has an
accuracy ol -t 2o/o, a channel;to-
channel skew time of less than
500 ps, and completely indepen-
dentAandBsweeps.

All three models come with a
two ,vear guarantee and a full
range of accessories is available.
The CS-1040 and CS-'|060 cost
{538.00 and €799.00 respective-
ly, exclusive of packing delivery
and VAT. and are available from
i-{ouse of Instruments, Clifton
Chambers, 62 High Street, Saf-
fron Walden, Essex CB10 1EE, tel
0799 24922, or from Dawne ln-
struments & Electronics, Shields
Road, Bill Quay, Cateshead N E10
0RS, tel 0632 695117. The CS-
21 1 0 costs €1 399.00 exclusive of
packing delivery and VAT and is
available frorn House of lnstru-
ments at the address above.

Computer
Filter PIug
f alatrek lnternational Ltd
\l have inlroduced a new Filter
Plug which can be fitted to the
supply cable in place of a standard
13 amp plug and will protect
micro and minicomputers, word
processors and all voltage sensi-
tire equipment from rnains born
interference.

This compact unit will protect
equipment from transients and
spikes which can wipe out
rn€mory and corrupt data. lt also

provides protection against
momentary supply interruption,
mains RF interference and lightn-
ing disturbance. The current rat-
ing of 2 amps is sufficient for most
micros and accessories, and fre-
quency is 50/60 Hz. The Filter
Plug is available as described, or
in a small box with a socket outlet
to choice for any country in the
world and a flylead mains input,
tor 229.95 including VAT and
post and packing. Order from the
manufacturers, Galatrek lnter-
national Ltd., Scotland Street,
Llanrwst, Cwynedd, North Wales,
tel 0492 540311.

LOW COSI minutetimerif required. EPRoMs

E P R o M E raser il{::'#j*l}i:{".'}Idt"}"",:fr
f round Control have intro-
\l duced a low cost ultra violet
EPRO-H eraser which is aimed at
der elopment laboratories, home
compuler enthusiasts, and other
pplications where rapid erasure
m pst a few EPROMs is required.

'[1re Uripac EPROM Eraser is
rrains powered and will erase up
io three EPROMS of any size at
one time, or one CPU with on-
M+d EPRO.\t. Erasure takes be.
t*een fne and twenty minutes
ckoending upon the type ol
EPROtt and the Uvipac can be
s+p{ied with a built in fifteen

ETI JANUARY 1 984

door has been closed and the unit
switched on, an optical fibre
indicator shows that the eraser is
operating. The complete unit
measures iust 90 x 80 x 49 mm and
spare conductive foam pads and
UV tubes are available from the
manufacturers,

The basic Uvipac eraser costs
€19.95 and the Uvipac-T with
built-in timer costs f 24.95. Both
prices include VAT, and postage
and packing for the UK is €1.50.
Ground Control, Alfreda Avenue,
Hullbridge, Essex S55 6LT, tel
0702 230324.

Baby Brot
f! rother's new EP-22 is probably
lJ the smallest and lightest tvpe

writer in the world, and its plain
paper thermal printing system
makes it one of the quietest aswell.
It is battery powered, fully port-
able, and has a built-in RS232C
interface which allows it to be used
as a printer with personal corn-
puters.

The E P-22 is no biggerthan an 44
pad and its weight, including bat-
teries, is just 5 ibs. The 5 x 7 dot mat-
rix printer can be used with either
thermal paper or with plain paper
by means of a cassette.loading
thermal ribbon. The calculator style
QWERW keytoard features a
second shift for all the accents used
in Roman script European lan-

guages/ a range of signs for arith
metic and chemical formulae, and
automatic superior or inferior
numerals. A sixteen character LCD
with adjustable angle brightness
allor+s text to be checked, and if
necessary amended using the 32
character correction buffer. Uptoa
page of corrected text can be
stored in the 2 K memory ready to
be printed at the touch of a button,
and the display indicates the
amount of memory remaining. The
E P-22 can also be used as a 1 2 digit
calculator.

The EP-22 comes co.-nplete with
batteries, 3 thermal cassette rib
bons, and both thermal and plain
paper, and costs €1 69.95. lones &
Brother, Office Equipment Divi-
sion, Shepley Street, Audenshaw, 

^Manchester M34 5rD, tel 061-330 
|

her
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HOME UGHNNG KITS
CHBISTMAS
PRESENTS GATOBE

STOCKING FILLERS atrtutt spec. branded devices.
PACK (1) 650 Resistsrs 47 oilm ti l0Mohm -- iO per value f4 00

iB$F":"-:r
ll*:",i;'i"
a a.i 

=" 
r.- 1

'"tte'"= .a
iL;;3l3ii"-"'"[q9y

Baj:'i;nrNala rC k,t 'l
-, .:-" PCB r,orn' aerr

I crvsial earorece .a'
components lo m3\e

55x27x2cms
< PP3 9V balterY

ion erctNNeRsI-' airnrnu' tot

, uP to 3OOW'

DISCO LIGHTING KITS

cheng6, barng varirbl6 by molnt ol pot6n-
liomat3r! and incorDorrto! a maat6r
d,mm,ns cont,ol f 14.60
oLzt0u)K
A low6r cos! v6rsion ol thr Ebove, t€etuilng
undrBctronal ch6nnol !6qucnca wtth 3po6d
vsriabl6 by m6ens of 6 pro-!a! pot Ourputs
swrlchad only at meins 2!ro crosaing points
to r€ducs radro rnlarf6ranc. to 6 minimum

f8.00
Optronal opto rnput 0LA1

udio ("b66r") - liSh, 
6Op

Thrs 3 channel sound to light kit lsEturss
zero voltage switching, 6utomatic level
conlrol and bullt rn mic. No conn6ctions to
speakerorBmp16qurred Noknobitoediust

simply conn€ct to m!in! lupDly snd
rsmps (1Kwch3nn6r)on[ 

f 11.g5_

oL 1000x
Thrr value lor monay kit ha-
turr! a bi-dhrctional aa-
qu6nca, rprad ol aaquanca
and froquancy ol diraction

ELECTBONIC LOCK KIT XKlOl
This KIT contaiss a purpose designed lock lC,
1 o-way keyboard, PCBS and all components
to construcl a Digiral Lock, requiring a 4-key
sequence to open and prdviding over 5000
different combinations. The open sequence
may be easaly changed bY means ol a pre-
wired plug. Size: 7 x 6 x 3 cms Supply: 5V to
15 V d c. at 40uA, Ouput: 750mA max.
Hundreds of uses for doors and garages. car
anti-thoft device, electronic equipment, etc
Will drive most relsys direct. Fuil instructions
supplied. ONLy flO.S0
Eloctric lsk mehanism tot use with letch
l@ls rnd sb@v€ kit €13.50

HOME CONTROL CENTRE
_- s( le.a! esyoulocontro !plo l6dtllorsnt
3rl arces a^ywh€'e n the ho!se Irom lhe

. ecis acaed oJ ses ,^lo the ma ns wh ch are
de.ooec ?y'eae !e. modules connected to the
sa-e -a ^s s!.r r and !sed ro swrtch on lhe
aDD, a.cs 6c:'essed The transmrtter also
,nciudes a C 0 VoUTER ror€rlaco so you can pro
gramme ro!, ra!oL'te h,ilo log ZXSll to
sw!lch ,gits herr.9 el€ctnc b ankel make
your motnLng .oriee elc a!lomatrcally
w,lhoui 'ewilr.q yo!' house JUST tHll{K OF
TH€ POSSIBILITIES The k incl!d€s all PCBs
and comoonenrs ro, o^e I'ansmrtter and two
rece vefs cLus a ,e dt ted bor lor the

Ordo' Bs xK112. f 42.0O

"OPEN.!
The XK 103 rs s gan6r6l p
rec€ivar wilh on6 moml
contacl 6nd (wo lB
Desrgned orimailly lor c

doors and rwo auri i a
|ghls ar a rsng6 ol up
numerous applcalrons
Ight5, TV, closing curt
disabl€d po.sons
Th6 Krt ccmp'ises s fr3
button transmrtter, cor
.equrrng e 9V oansfy
srale sw ich krt lcr rnt€r
applianc€s As wrih alL,

ONtY

4O x 16V Electroi'!,tic Capacltors lOpF lo ItrOuAF - 5 per value f3.i
60 Polyester Capacitors 0.0! io 1 [F/250V - 5 per value f5.55
45 Sub-miniature Presets 10O ohm to 1 Mohm - 5 per value f 2.90
30 Low Profile lC Sockets 8, !4, and 16 pin - 1O of each f2.40
25 Red LEDs (Smm dia.) E1.25

to 40 ,t Th€ un t a so has
n lhs home ror s\rtrchrng

aLns etc ldBEl lo, aced or r{Elrvrlil!ll r
I

D
I

]p ete \!ilh p,e dr Led !ox
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Supplrad * rh h6nd h6ld pldsr c bcr Requ r6s 9V
lPP3r bat.ry f4 20
MX7 IilFFA FEO FECEIVER
M8rns power6d wrrh lrlrc outp!r lo swnch !p ro
sCOW st 240V !c R.n0. lppro, ?O lt or o,r oi
mcm.ntary co.rrol f9 O0
IRC 500x - soec al pnc6 ,o' MKe MKr-
MKg 4,WAY XEYBOARO []2 5OI
to( us6 wilh MK rBrMX l2 lransm,ner rec€ve,
whe.e only 4 channels a.e rrqu,led t1 90
MK1O 16-WAY (EYBOABO [5 40
MX!1 1O ch.nn.l + 3 !n.logq. o/p r.c.lv..
A m.rns po*.red LB r.cerver provdng control
s gnE s to 1O on/oli and 3 snslog!. ctrc!1ts MEy bo
us6d lor conlroll.g the yoluq6 o, an EmpLier
bnghr.ess ol B lsmp,6rc 412 00
MK12 I6 CHANflEL LR SECEIVER
A m.r.s pow.r?C LF 86c€!vsr provd.g !9 lo 16
ourolls ro' swrtch ^s €11 95
MK18 based on the Sl49O Th,s k t ,ncud.s .!l
comoononlslo marea cod€d (rensrrll6, 83q!'r€s a
oP3 bail€,t s-r revbos d ,MK9. M<'0 o, M 13l s re
8 2 3c- qsnse €Dp,ox 5c 'i f6.20
MX13 t' 4s. revDcs'oro -s€w'raMKlSa'oMK'1t rs t4 351

DVM/ULTRA SENSITIVE 
.

THEBMOMETER KIT
This i6n
the (a

versi e I

and Sit
displ kit
basis of B digital multimotar
(only e I6w addition8l rosistore and swilchgs
ar€ roquireHatails suppl;€d). or a sensitiva
digital th6rnom6ter (-{o'c to +150'C)
roading to 0 l"C Th€ basic kit has s

. 
MICROPROCESSOR CONTROLLED

MULTI-PURPOSE TIMER
Now you can run your central h8ating, lightino, hi-fi system and lots
mor€ with just on6 proqrammablg timar At your seledion il is
d*ionad to control iour mains oulpuls ind6p€ildontly, swilchang on
and off at pro-sat tim6s over a 7 day cycls, € g to control your c€ntral
hoaiing (including dif{.r€nt swi(ching times for w€skends), iusl
conned it to your syslem progreflme snd sot il and lorget it-th6
clock wil' f39.OO
* Day ol week am pt\ zic o!1o!r 5l.LLs _d .alo,s

lill Now only fJ:r.UL
/mm L Flay (Kit lncludes all comconenis PCB

)ay or week am pr\ aic o!1o!r sr.LLs _d r:aro,s box, assembly anC prog'66a'agbox, assembly anC prog,arr'ng

FEATUR

instructions)
* 83;[?Xiri'J;:jj::'.?i,"0,..0.--..".0.on,,r!es,me,eep,ne orde,ascr6o00

d!r ng power ia'r!res rBrlle I r or suprr,e.r
+ Drspl.yblank'ngd!r.gp.,erfa,r!reio.onse,veballerYpower XK114OpTIoNALRELA\KtI

. i3i:::i::l'j,'J:Ii;:i::",1"--"".,,, f3"so
I Ei::t:Tr"J:;::iJJ:i;:[:i::;::i#;::T,e.e ] s. ,0.5 5cm add, on. ,e avs r1 65 each

24 HOUR CLOCK/
APPLIANCE TIMER KIT

S w rchss sny 600liancs up to lkW on 8nd ort 31

automstic polarity indidlion 6nd 6n ultra
low powsr r€quir€m€nt--iving a 2 yeEr
tvpicel hsnsry lil6 from s st6ndard 9V PP3

whsn us€d I hours a dav, 7 days E week

Price C15.50

d splay crvers swrtchBs, LEDs, tllacs,

Hi?:I Eil
qdd 65p postage & packing + 15% VAT to

!0181 Overseas Customers;
Add E2 50 (Europe), f6 0O (elsewh€.€) fol

p&p.
Send S.A.E. lor turther STOCK DETAILS
Goods by return subject to svBilEbiliiy.
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Now You See
It...
D oss lndustrial Mouldings Ltd
D h"n" introduced a seri-es of
coloured tops to complete their
range of ABS BIM 2000 Bimboxes.
The existing range is available in
seven sizes ranging from '100 x 50 x
25 mm to 190 x 110 x 60 mm and
features a choice of five different
coloured bases with a clear top.
The new tops are made from the
same material and come in the
same five colours as the bases,
allowing you to select rnatching or
contrasting case sections as de.
sired. Colours available are black,
grey, white, orange and blue and all
cases incorporate slots on a 0.2"
spacing which can support PCBs.
The case parts are secured by
screws inserted through the base

and when assembleri have excel-
lent water repellant prcpedies.
Boss !ndustrial rltouldings Ltd,

James Carter Rcad, Mildenhall,
Suffolk lP28 7DE" tel 0638
7.1 610'! ,

Touch
Sensitive
Keyboard
T he Conceot kevboard has a
I flat surface which is divided

into an 8 x 16 matrix of touch sen-
sitive areas, each producing a uni-
que 7-h,it ASCII ccde which the
programmer defines as required.
The surface accepts A4 size over-
Iay sheets which can be rnarked as
desired to define areas and func-
tions, and the rnanufacturers
claim that it will work with any
microconrputer.

The keyboard is intended for
educational use, allowing pupils
to cornrnunicate with a computer
using a minirnum of clearly
marked functions rather than hav-

ing to cope with the complexity of
a full QWERTY keyboard. Other
possible applicatons include
games. demonstrations, and
simulation exercises. The Iormat
obviously lends itself to the rep
resentation of, for example, a
floor plan around which people
and furniture must be moved. lt is
possible to use a number of areas
together and thus produce large
touch sensitive pads which could
be used by those who have han-
dicaps or are otherwise unable to
manipulate a conventional key-
board.

The Concept keyboard comes
complete with full documenta-
tion, a connecting lead to suit the
majority of microcomputers, and
a set of demonstration software.
Star Microterminals Ltd, 22 Hyde
Street, Winchester, Hampshire
SO23 7DR, tel 0962 51422.

SHORTS

O Downing Electronics have in-
boduced a portable test pattern
generator for use with all525 and
525 line RGB display units. lt pro-
vides 9 diflerent patterns, has a
signal frequency accuracy of t
0.02%, and will test both separ-
rtely synchronised and green
signal pulse synchronised units.
Cost is f325.00 plus VAT from
Downing Electronics Ltd, 24
Downing Road, Reading Berk-
drire RG3 5BB, tel 073422556,

O An international users group
br owners of Oric-l microcom-
Frters has recently been set up.
The Oric Owner's/Users Croup
rlntemational) Ltd has the full
4proval of the computers' manu-
hclurers and produces a monthly
negazine called Oric Cornputing.
,ilembership costs E'|0 a yearf
nd €1 plus an 44 SAE will bring
nr full details and a sample
rugazine. 1 Marlborough Drive,
Bode, Avon BS22 0DQ, tel
Gr34 510279.

a Th€ NMS Relay Controller is
&signed for use with the ZX
Spectrum and has four channels
cadr nith a double pole 5A 240V
rcler. The relays are operated by
drrpl€ BEEP commands either
iun a program or the keyboard,
urd the unit plugs into the MIC
rodket learing the expansion port
icc- lt costs €2.1,95 plus €1.50
to* ild packing from Ness
lfiqo S\stems, 100 Drakies
Lr@re, lnremess lV2 3SD, tel
ur 1!)4.
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(D Cricklewsod's latest catalogue
covers 3't sides of A5 with mail
order electronics parts, rnany of
them illustrated. ltems lisled in-
clude semiconductors, books,
tools, connectcrs. casesr switches,
ete and copies cr:st €'tr inciuding
postage from Cricklewood Elec-
tronics Ltd, 400 Cricklewood
Broadway, London NW2 3ET, tel
01-452 0161.

O Bulgin have produced new
catalogue listing their range of
bulkhead mounting and integral
IEC socket type mains filters. Rat-
ings up to 6,\ are covered. Also
new is a catalogue describing
their Buccaneer range of water-
proof connectors covering both
mains and signal applications.
A.F. Bulgin & Company PLC, By-
pass Road, Barking Essex lG-!1
0AZ, tel 01-594 5588.

O lnmac have produted an 88
page illustrated catalogue of
computer and business acces-
sories. Their range inclurdes dedi-
cated accessories for Apple and
CBM machines and general
accessories like cables, disc sys-
tems, etc to suit most other
machines. The cataiogue is free
from lnmac UK Ltd, DavY Road,
Astmoor, Runceirn, Cheshire
WA7 1PZ, tel 09285 575s1.

0 Riscomp's US 5053 is an ullra-
sonic rnovement delection mod-
ule which processes the received
signal using digital techniques. lt
offers a choice of three ievels oI
discrimination, fixed alarnr tirne,
exit delay, and selectable entrance
delay and costs €13.95 plus VAT.
Riscomp ttd, 21 Duke Street,
Princes Risborough, Bucks HPl7
0AT, tel O8444 6326

O Salford Universityare runninga
series of one, two and three day
short courses during December
and lanuary on the BBC, Apple ll
and CBM rnicrocornputers. The
courses cover all levels irorn com-
plete beginner upwards and each
student is guaranteed individual
use of an appropriate machine.
Details from The Microprocessor
Short Courses Unit, Department
of Electronics & Electrical En-
gineering University of Salford,
Salford M5 4WT, tel 061-736
4843 ext 2tl8.

O The lntegrex BX80 7-colour
printer is designed for use with
the BBC microcomputer and will
rvork in all modes, including
mode 7 Teletext, using the sup-
plied colour screen dump listing.
!t prints at 1 25 cps on plain paper,
has an internal 2.5K byte buffer,
and connects to the BBCs R5-423
socket using the lead supplied.
Price is €495 plus VAT from lnte-
grex Ltd, Portwood lndustrial
Estate, Church Cresley, Burton-
on-Trent, Staffs DE1-! 9PT, tel
a2B3 21s432.

O Further to last month's report
of a record number of bank-
ruptcies among British elec-
tronics compahies, a recent sur-
prise casualty is Scopex lnstru-
nrents [td, lt may be of some con-
solation to owners of Scopex pro.
ducts to learn that a former design
engineer with the company has
formed a new company, Menda-
seope, which offers a full repair
service including collection and
free estimate. Mendascope Ltd,
Otter House, Weslern Under-
wood, Olney. Bucks I!{K46 5lS, tel
0234 712445.

O Make light work of different
number base arithmetic with
Casio's new FX450. This solar-
powered seientific calculator will
rapidly convert between binary,
octal, decimal and hexadeci-
mal, has 54 functions and holds
eight fundamental constants in
rnernory, lt comes in a protective
folding wallet and costs e22.95.
Casio Electronics Co. [td, Unit 5, '

1000 North Circular Road, Lon-
don NW2 7lD,tel01-450 9131.

O Wilmslow Audio's new cata-
logue doesn't iust list loud-
speakers by manufactuers like
Tannoy, Kef, Causs and Chartwell,
it also contains kits, amplifiers,
microphones and stands, effects
units, and a lot of useful informa-
tion. Price is f 1.50 trom Wilms-
low Audio Lld, 25/39 Church
Street, Wilmslow, Cheshire SK9
-lAS, tel 0525 529599.

O The AMS 3" disc drive which is
suitable for use with the BBC mic-
rocomputer is to be sold through
W.H. Smiths. The unit comes in
'100K format at 8225 ot 200K for-
mat at €399 and runs from the
BBCs power supply. A number of
software houses have produced
packages fcr the drives.

O The 1984 London Home Com-
puter Show runs frorn Friday
January 6th to Sunday 8th in the
large New Hall of the Royal Hor-
ticultural Society, just around the
corner frorn the Old Hall where it
was staged last year. The show is
aimed at microcomputer hard-
ware and software enthusiasts
and is open from 10 am to 5 pm
each day (4 pm Sunday). Admis-
sion costs €2.00 or €1.50 if you're
under sixteen. ETI
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325 EDGWARE ROAD, LONDON W2 l BN Tel: 01 -723-4242T\x= 295441

No Modules
2580 CE 608
2581 CE1004
2582 CE10A8
2583 CE1 704
2584 CE1708
2585 CE3004

Price
4OW Mono . . ,18 26
1O0W 4a Mono . . 21 gO

1oowgaMano.. 20,90
170W 40 Mono 30 40
170W 80 Mono gO 49
3oow4aMono .4260

WE ALSO STOCK
ALLTHE POWER

SUPPLIES TO DRIVE
THESE MODULES

PS, THESE KITS AND
MODULES ARE

EXCLUSIVE OF VAT

2616 Colnplete40WStereoAmpKit CK1O4O .,e1OSOO
2616a CompleteSoWStereoAmpKit CK1080 ei1600
2617 Complete 100W Stereo Amp Kit CK1 '100 e1 31 ,00
2618 Add on Moving Coil Kit MC1 2K r21 74
261 I Pre-Amp Power Supply Kit PSK e17,39
TS70 70 Thermal Switch , t2O2
HS50 5omnr Heatsink g.244
HS10O loomm Heatsink e387

PLEASE NOTE ALL CRIMSON

14 95 1 5Omm Heatsink

MOOULES ARE GUARANTEED FOR 2 YEARS,

CRIMSON ELEKTRTK JOIN THE

VELLEMAN KITS
No Descriplion
K610 L/ono UU using LEDS
Kl798 Stereo UU usin-g LEDS .:
K1874 Running Light Kit
K2571 Light Computerwith EPFOM
K2569 Three Tone Chime
K2575 Microprocessor Doorbell 25 tunes
K2544 Complex Sound Generator
K2O32 Digital Panel Meter
K2557 DigitalThermometer
K2545 50Hz Crystal Time Base
K615 High Precision Stopwatch

CALL IN AT OUR SHOP AND SEE DiSPLAYS

Some are easy some are hard

K2543
K2555
K25 66
K2572
K257 4
K2577
K2579
K2583
Kr 682
<2480
lZaC

IYE STOCKA WIOE
RANGE OF BOXES
TO HOUSE THESE

KITS IN. FROM
VERY SMALL TO

VEFY I.AFGE
l9" MAXIHUM

PS. ALL KITS
INCLUDE VAT

11 16
45 40
19'19
656

44 72
11 17
745

31 45
61 72
12 37
15 48

TELETEXT KIT

this can give you full message laqlities lor ordering loods or sending and receiving messages (E G ) Booking your Holrdaysl
With a microcomputer as an alternat ve keyboard the world is even greater adding bulk updating to viewdata computers an recerring telesoltware for implementation to any

personal computer
Even without the Prestel option, Telesoftware lrom the Teletext pages lreel

The full fealures olTeletext, including subtitles are all included in the basrc kit
An attractive stylish case is available to complement the linished kit

TELETEXT KtT ................€1 3s.OO + VAT
BOX...........................€17.50 + VAT
POST & PACKING.............€3.OO

AGCESSORIES spare tips available '1 10
Standard Solder Sucker 6 50
Lubricating Contact Cleaner 1 60
Non lubricating Contact Cleaner 1 60
Spray on lnsulation for PCB'S 1 20

PB103 40.95 L 229mm W ,sr.* ij 56r, {..,rtl
PB'1 05 74 50 L 249mm W 2OSmm H 36mm

p)! zs srnnr.ro oABLE per mrs 045

GLOBAL SPECIALTIES
PROTO.BOARDS KITS
PBl O'1 '19 65 L 152mm W I 14mm H 36mm
PB102 2495 L 187mm W 114mm H 36mm

I.C TEST CLIPSrger.......b.JU 14wav..... ..,.,t 
ta'a[ i3ri|,,,,,,,,,

Sold€ring lrons lso-tip Cordless lron ., 31'90+
XS25 25W, . 5 46+ Miniature low voltage , .. ,

CX 17W ,,530+ solderingstation .,.,1395+
C "iron" 15W . .5 20+ Oryxso 50W temp controlled 15 50
CCN"ceramic" 15W 5OO+ Oryxsuper30.., .590+
Wide range of bits and elements in All irons are 240V mains Earth
stock now Leakage current is less than 3 ua.

Soldering iron stand 2.40 The temperature controlled iron can
We stock multicore solder for normal be controlled within t 2olo tempera-
use or fine ture range from 200'C to 400'C

EDGE CONNECTORS
Device Price ZX81EC 298
ZSOA 32O SpectrumEc 378
z80A PIO 3 20 Vlc 20 E c 3 78
ZEOA CTC 3 20 50 WaY E C 3 -?0
6800 650 1EWaYEC 260
6810 300 64WaYECPug 250
6821 425 64WaYECSocket 430
65O2CPU I 7 50 31 WaY E C Plug 2oa
21 1 4(20ons) 1 80 31 Way E C Sockel 2 1'O

27CA 300
2716 3 20 We stock a very lvide range of
2732 7 50 opto-devices, from lnfra-Bed to
2532 3 50 LED'S to Opto-Couplers
2764 (200ns) 1 1 00 Check us out for competitive
AOCO81 6 (8 bit) 14 90 prices and helpf ul service

We also stock 74 series 74LS C mos, transistors, capacitors, resls-
tors, L ED's, zeners, diodes, jack pl ugs, mains plugs XLB plugs, can-
non plugs, arrow switches BNC connectors, reducers, photolak,
developer, PC board, sensitive & normal, boxes, wire cutters, strip-
pers, Edge connectors, pots, batteries, digital pulsers, logic probes,
proto-boards, vero board
This is iust a small sample of what we stock, it you'd like to

see more send e1 OOto us for our NEW 1 9S4CATALOGUE .

*New Books
Please Note, Books are VAT exempt but add C1 O0 to cover P/P

A-Z Transistor Equivalent book (2 Volumes)
The 9900 Family Data Book
The Opto-Electronics Data Book
The Bipolar Microcomputer Databook
The lntedace Circuits Data Book,
The TTL Data Book
MDS Memory Data Book
The Linear Control Circuils Data Book
The Voltage Fl3gulator Data Book
The Power-semiconductor Data Book
"TTl Data Book Volume I

.TTl Data Book Volume ll . ,

301 Circuits

FE Towers Equivalent book

950
10 00
400
450
700
850
395
400
450
900
900
8.00
500
950
995
750
750

'a
not try our mail order seruice, it's tast and efficient. We
Barclay, Access, Am Exp, Diners or Chequs.

REMEMBER TO ADD VATAT 1 5olo + 75p P&P

18 ETI JANUARY 1 984



PRO ECT

GRAPHICS
will do

his project takes us away
from the familiar world of the

I TV display and shows us in-
stead the other principal means of
produ -he ordinaryproou ne orornary
TV set ture by mov-
ing an backwards
and forwards across a phosphor
coated screen so that it traces a
fixed number of parallel horizontal

tronically. For a home computer to
generate a picture, it must gener-
ate a pattern of bits which deter-
mine when the electron beam in
the display tube is to be on and
off. Since the transitions can only
occur at discrete time intervals,
the picture produced does not

vour (x)

INTEGRATING
CAPACITOR

OUTPUT
BUFFER

L_______.1
DIFFERENTIAL

INPUT, CURBENT
OUTPUT A[4P3

Fig. 1 Block
diagram of
the Graf-vec.

EEAD_

S- TTU S

3UT

VECTOR

!,_294,967,296 vectors should take over a year to draw, even at
10{ Pet second. However if you want to try - the ETt'Graf-vec

always appear as smooth as we
migh
most s
wher
changes.

line and cause an electron beam

As described, the Craf-vec will

T tr':recierrr,rc
thclpacnoa

draw iines b points
on a256x25 ively
simple circu ot

differing line
g the brightness
interesting result.

The Circuit

drawn (The starting point is
assumed to be where you are
now). The Craf-vec wil'l draw the
vector and then wait for the next
set of data and indicate that it is
ready. The digital input circuitry of
the Craf-vec is desiqnc'd so that
one byte of the nexl vector can be
input at any time as it is stored in a

OUTPUT
BUFFF R

)
19

BESET
SWITCH

ETI JANUARY 1 984



lUo

,12V

+12V

-12V

BLANK

ELANK

READ 19

STATUS OUT M

NOTE.
tc4 ts 74Ls374
tcs tszN428
tc6 ts 2N428
tc7 ls 74Ls138
tc8 ts 74Ls123
tcg ts 74Ls125
tc10 ts 74t-sq)
rc11 rs TL084
rcl2 ts LFl3331
tc13 ls LM13600

m
_4
(-

zc
u

(o
@
5

AOORESS LSS 1

MDRES
WRITE 13

SEL
SEL 15
SEL 16
ov 17

180

Rll Acro
Io.*to* Ttu

Fig. 2 Circuit diagram of the Graf-vec.



m
J
L
Dzc
a

(o
@
5Ac

MAINS
IN

NOTE
rcl ts 7812
tc2 ts 7805
tc3 rs 7912
D14 ARE 1N4q'2
FS1 lS 1A 20mm FusE

T1

T1 IS O.'I2 O-12 6VA TRANSFORMER

IN

Fig. 3 Circuit diagram of the PSU. Fig. 4 Timing diagram of the Graf-vec.

How Works

t,
IA)
o
II

tfio
-{

:oo,+'
o
-
o
-
D)

<D
N

iE,l=lro
I8

R1
+ 82R

-ca
47u,
25V'

The Graf- ee major
parts. The raightfor-
ward stab giving +
12 V and mA each.
Only one transformer is used to save on
cost and space. The output is regulated
by three lC stabilisers which otten
need no heatsink in normal operation.

whose inpuls are available al the input
connector. This enables simple interfac-
ing to some computer systems without
additional circuitry. The outputs from
this device are all available on the board
via links and are used to enable lhe other

ons. The first output drives
input of a 74L5374 (tC4l,
octal latch with three.state

the DAC (lC5).
The next output from lC4 has two

uses. lt drives the data input enable pins
on the DACs (lcs & 6) and it also drives
the trigger input on lC8. lCs 5 & 6 are

he timing

l,%,1l';
The next two outputs from lC7 are

e latch made
output from
output from
s the display

The final outpul from lC7 enables part
of lC9 which is a 74tS125 Quad three

upof two identical circuits. Eachof these
takes the output from a DAC (tC5 or5)

and processes it to give the required
output. We shall only explain one of
these circuits as the other is exaclly
the same.

The output from the DAC comes via
R6
his
the
Thi
drive to the rest of the circuit.

Cons when the Qoutput (ie not trig-
gered). Clla is con-
nected FET switches
in |C12, an LF1 3331, to C9 and Cl1. This
ensures that these capacitors are

triggered. When this happens all the
switches in lC12 are turned off. This iso.

inv.erting input of 1C13, an LM13600,
which cbntains two transconductance
amplifiers and two buffers, The trans-

conductance amplifiers provide an out-
put current which is proportional to the
difference of the two input currents,
modified by currents into two other
inouts.

'ln this circuit, one amplifier and buffer
combination is used for each channel.
The currents through R'|2 and Rl3 are
subtracted and a cuirent proportional to
their difference flows into C1 1. Currents

before bei
Finally i that

R15,'17 an net-
work and nput
currents ntrol
currents.



16514 tl t@ Q0

17 PICOLT O6 gE

t9 2t A0 40

22 PO]NTOUI 7L

23 D3 IF

25 23

26 TESTIT DB IF

28 CB 7F

3Q 28 FA

32 1E

33 D3 3F

35 23

)6 t0 F0

38 1B

19 7A

40 83

41 2A E6

41 C9

LD DE,00t0 :Scan coEter = 256

LD B, 0E :Points/scan= 14

LD HL,40A0 :Start of data table = 16544

LD A.(HL) : Get "X" daEa

01,'T (IF),A :Output "X" data

II]C HL rMove data pointer
IN A,(lF) :Input stats indicator
BTT A.7 :Isolate status bit

INC HL

JRZ (IESTIT) : J@p back if noE ready (1w)

LD A,(HL) :C€t "Y" data

OUI (3F),A :Output "Y" data

Ia FlEl': I ( rF:-=Enruoscs Ec rr ,"ts-+ t+E-u TliN XH.\X;<XXXX}(X}(}(XXXX}(XXX.-4

A5 FFIS'T
i.? LET .-i=19

=e Ptr[iE :l.55+5,.H
+g LEt .a= +Y
rL3. IF }t-.8=5 CIR X.:L5 THEi* LET 'r-

= {-Ll +Y
,< nflTn c6

5g FtrR tr=LE514 TC 185?5
oE Hhrl-l! h!
?o r|-iPuT Fl+
?5 IF Fi:f=" " THEF+ STSP
AE IF LEN R$ (;'E THEN G[}TA ?E
sG LET R=CilOE tFl$tl. TO L! ]

aas LET B=traDE (R!F (e TG 2) )
L1.e LET S=CtrtDE "F"
i=Ei LET D=CSDE "E}"
33e rF P)tr sR t{D oR E}C OR B{+
THEi'I GDTA TB
1+E PGI{E K r LE+ tta-sl +B-srsG PRII'TT CI.IR5 T;CHFIS E
L6G. I'|E:-iT K

Table 2 ZX81 BASIC program. Note that you must go to Iine
50 to enter data and RUN to disPlaY.

:Move data pointer
DJNZ (POINToLTI)rRepeat fo! all points
DEC DE

I-D A,D

OR A,E

iDecrerent scan cffiEer
:Get scan c(Mt high bl;:e
roR with scan comt lsr b.i:e

JRNZ (PICoL'I) : Repeat if not zero
RTS :Return to calling prog:--

DATA LIST

t65U ga 80 40 ca 7E 80 AE c0

FE 80 7F 80 91 68 1F 50

68 68 7F 89 ]F 30 tF 8A

4A 80 00 00

Table 1 280 machine code demo program.

Fig. 5
(opposite)
Flow chart
showing
how the
display
is formed.

BTAUK

BLANK

Fig.5 (left)
Component
overlay of
the PCB.

STATUE
SEL IN

ATUS

22

MSBT 6 5 4 3 2 1 0 GGGABC

OUT
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PROf ECT: Vector Grare
latch, but the second byte should
only be put in after the status bit is
detected as high as this will start
the next scan.

When the second byte of a
new vector is written in, the logic
section generates a 400 us enable
pulse for the linear scan gener-
ators. This allows them to generate
the linear voltage ramps which
eventually move the spot around
on the oscilloscope or other dis-
play device.

Once the 400 us pulse has
finished, the linear scan generators

tor scans or, by means of the inter-
nal latch accessible by writing to
two further addresses, the display
can be turned on and off to allow
you to move position without
drawing a line.

The Linear Scan Generator
This is the heart of the whole

system
grator. the
output
stored r-
cuit are clamped to the current
output from the D to A circuits.
When a scan starts, the sample
and hold circuit changes to its hold
function and the output is unclam-
ped. Since the output is closely
associated with the integrator
capacitor it does not change im-
mediately.

The D to A circuit now'changes
its output voltage to the nerv value
and a current is generated u'hich is
proportional to the difference bet-
ween the old and nerv input volt-
ages. This current is used to charge
the integrator capacitor and will

do so at a constant rate. This gives
a linear voltage ramp between the
old output voltage and (if set up
properly) the new one.

At the end of the scan pulse
the sample and hold circuit and
the output voltages are again clam-
ped in readiness for the next scan.
Note that while in the clamped
state there is ideally no current
flowing in the output circuit of the
current generator as its input volt-
ages are equal.

Serni-Solid Section
This is about the interface bet-

ween the hardware described in
e

form the display. ln order to pre-
vent a lot of f licker, the routine
scans all the points in the display
many times each time it is called.
Th
ke
of
it.
a very smooth display could result.

Table 1 shows how the flow
chart is imp
while Table
ZX81 basic
to control it
simple program which allows hexa-
decimal codes to be typed into
the machine which are then held
in the REM statement in line 10.

For initial entry of the machine
code, alter line 50 to read:-

s0 FOR K:l651 4TO 16s43

1c5,6
tc7
tc8
lc9
1Cl0
tc11
tc12
IC,I3
D-|,2,3,4

Miscellaneous

2N428
74rS1 38
74L5123
74LS12s
741S00
TLOB4
LFl 331
lM13600
1 N4002

SET f, OF TIMES
PICTURE IS TO
BE SCANNED
BY ROUTINE

SET + OF POINTS
IN PICTURE

SET POINTER
TO START OF

DATA LIST

# oF scANs
COMPLETE?

Parts List

R1
R2
R3
R4,16,17,18,19
R5
R6,7
R8,9,1 0/1 1
R12,13,14,15,
20,21
R22,23,24,25
vR1,4,5

vR2,3

Resistors (% W Carbon film unless
otherwise stated)

1,000 uF 25V axial
electrolytic

47 uF 25V axial
electrolytic

10 uF 25VTant.
Bead

10 nF ceramic
disc

22 nl polycar-
bonate

470 pF ceramic
1 nF polycar-

bonale
10 nF polycar-

bonate
'100 nF ceramic

1 N4002
7805
7915
74L5374

B2R 1W
100 R

390R
470R
22K
2K2
10K

12K
18K
47K min. horizon-

tal preset
470R min. horizon-

tal preset

2,2OO ut25Vaxial
electrolytic

c2

c3

c4,14,18,19,20

c5,13

c6

C7,8
c9,10

c11,12

c1516,17,21,22

Semiconductors

T1 O-12, 0-12 V 6 VA PCB mount
mains transformer
1 A, 20 mm fuse * PCB mount
holder
2 off, 1 0 way 0.1 in pitch FCB con-
nector

FSl

sK1

Capacitors

c1

4 way, PCB mount mains screw connec-
; Small heatsink for lC2; 23 way
sided edge connector 0.1 in
6 way(min) or 20 way ribbon

tc1
tc2
rc3
tc4

ETI JANUARY 1984



PROf ECT: Vector Graphics
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CLK

0v

OV

+9V UNREG

+5V REG

€ | erzl lats IE-r__* Ii i nrnf lars i

: L_____ _____-)

ters 0 to 9, A to F followed by

ill

type a single space and newline.
When firsf entered, line 10 can be
REM with at least 64 characters
after it.

While the development work
Z80
y any
used.
ein
and

the machine code realisation of
our flow chart.

There are 8 data lines, 7 control
lines and one status outPut to the
prolect, Normally the data lines
rvill be connected to the con-
troller's data bus. The status out-
put line is f rom a three state buffer
ind can be connected to the data
bus (u e used bit 7). One of the
remalnine, control lines is devoted

select the operation to be carried
out. One of these should be the
R/W or similar function while the
others will be simple address lines
to select the particular operation
to be performed. Exactly how
these various lines are connected

d on your particular
nts but Table 3 shows
d it for aZX81.

Construction
This should cause no head-

aches as it is quite straightforward.
First of all, decide whether you
want to use the PCB as it is or to
split it into t might be
tricky to cut Parts are
assembled!) there are
eighteen I in board
an-d five o pply, and
begin by i the resis-
tors, and t We
recommend the use of sockets if
only because some of the devices
cost well over a pound and are
therefore worth protecting. . .

t-

above the board), larger capaci-
tors, fuse, and mains connector.
Finally, fit the mains transformer

and insert the lCs into their soc-
kets. Check that the lCs and

there is MAINS VOLTACE present.
lf all is well, all that remains is to
wire the PCB connectors to suit
your microcomputer or whatever
and then connect up.

ese
line seg-
mps. lf
t VR2 and
d VR3

and VR5 for the Y channel. VR2
and VR4 are effectivel./ offset con-
trols which tend to have the effect
of shifting the lines in one direc-
tion wheieas VR3 and VR5 are
gain control ease the
ilooe of the chever
dirbction th o be going.
The proper ese con-

disolav.
Wtien the controls have been

for best results.

A7

A8

A9

A10

A11

a12

A13

A14

Pq
o
(.,

a
o

o
f.

o

o
Nxo

ETI

There should be no Problems with
this lot. The lM12600, lF13331, and

from
trans
e PCB
mains
e. The

PCB is available from our PCB service on

EE-!-!E:::E ?
))))r)J!Jg
NJrJ----'fo\ous---=i6
Fa99?38.::ti >scF+?:+Q
;O --rnird-5+o- s3s<?!i.
-;=/J g

eegx=B*?FB
po

!

24
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ilEW: an exciting range of prolects to build on the EXH|OO breadboards

1{0W anybody can build electronics prolects; it's as easy as A.B.C. with G.S.G.!

EXPERI M ENTOR BREADBOARDS
The largest range of breadboards from GSC. Each hole is identified
by a letter/number system EACH NICKEL SILVER CONTACT
CARRIES A LIFE TIME GUARANTEE Any Experimentor breadboard
can be'snap-locked'with others to build a breadboard ol any size

1 ExP 325 f,2.25 lhe ideal breadboard lor 1 chip
circuits Accepts 8, 14, 16 and up to 22 pin lcs Has 130
contact points including two 1 O point bus-bars

2. EXP 350€3,SOSpecially designed for working with up
to 40 pin lcs perlecl lor 3 & 14 pin lcs Has 270 contact
points including two 20 point bus-bars

3. EXP 3OO g6.5OThe most widely bought breadboard in
the UK Wrth 550 contact points, two 40 point bus-bars,
the EXP 300 will accept any size lC and up lo 6 x 14 pin
DIPS lJse this breadboard with Adventures in
N4 icroel ec tron i c s

4 EXP 60087.95 tMost MICROPROCESSOR projects in
magazrnes and educatronal books are built on the EXP
600

5 EXP 55oE4.7, Has 6 centre spacing so is perfect lor
1.,,1 lC ROPROCESSOR appl catron s

6 exP 48E2.75Four more bus-bars n "snap-on'unit

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

7. PROTO-BOARD 6 KlTE12.OO 630 contacts, four 5
way binding posts accepts up to six 1 4-pin Dips

8r PnOTO-BOABD 100
KIT Complete with 760
contacts accepts up to ten
14-pin Dips, wilh two
binding posts and sturdy
base Large capacity with
krl economy
f14 25

For further details of our FULL
PROTO-BOARD RANGE, please
send for our free catalogue.

GLOBAL SPECIALTIES CORPORATION

FREE project:
AUTO.DICE
Liven up your board games with this sophisticated electronic dice
circuit! When the'throw'switch is pressed, a numerical display
llashes up rapidly changing numbers. After a iew seconds, the

ops, and the f inal result is displayed; any number, randomly
from 1 to 6. A few seconds later the display turns off to
your battery, letting the games go on uninterrupted for

HOW DO YOU MAKE IT?
Our FBEE project you a large, the
components layed P 3OO breadb ent
is labelled, and the ven in a comp the
'row and column' I ur EXP 3OO i the
location of the correct holes, in which to push the components, easy
to find. There's no soldering involved; it couldn't be easier! As an
extra bonus, there's a full circuit description, and the details of a
regulated power supply on the other side of the sheet.

"Clip the coupon"
3OO bought AND
projects too.

EXP
free

and get
a free

your FREE proiect sheet with each
catalogue! Just ask about our other6

- 
lII=I h

G.S.C. (UK) Ltd. Dept. se
Unrt 1 Shire Hill lndustrial Estate
Saflron Walden Essex CB1 1 3AO
Telephone: Saffron Walden (0799) 21682

G.S.C. (UK) Limited Dept.9B,.Unit 1, Shire Hill lndustrial Estate
Prices include P & P and 159" VAT
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I

e 3.9s 85.23 €8.63 €6.33 €4.O3 Lt4.9a E20.o7

Name Address

I enclose Cheque/P.O for t
American Express card no

debit my Barclaycard/Access/
expiry date

L

FOR IMMEDIATE ACTION -The G SC 24 hou(,5 day a week service
Telephone (0799) 21 682 and give us your Barclaycard, Access, American
Express number and your order will be in the post immediately

GOODS DESPATCHED WITHIN 24 HRS FROM RECEIPT OF ORDER

Saffron Walden, Essex C811 3AO

L



MICROSYNTH
2,, Octave MusE Sy.lhesrzer wrth two Osc
lators. vo SlEOcli. Sw'lchd Roulrns and
numbwhel A compreEns,ve nslrument oller'
rng the,ull raree ot Synlh Mus c & eflects

FULL Kll g1 37 Also avar abie n 3 oarls

PERCUSSION
MICROSYNTH
TsoChannel tcuchSensai ve unrlplus
!anable angle LFO phaser, internal
aFC exierna lrlggeilng
COMPONENT KIT €89

BAND.BOX ET3F,l,Y#ffi"
THREE PIECE BACKING BAND

Generates lhe sounds ol three instrumentalists
lo back Soloists

DRUMS+BASS+KEYBOARDS
Over 3,000 chord changes(60 $ores) on 1 32dif-
ferent chords - extendable lo 20O soros. Master
Bhythm also required.
FULL KIT 8235 EXTENSION C82

MASTER RHYTHM
PFOGFAMMABLE DBUMS

Twenty-Four Rhy'thm Pro€ramm'
able Drum Machine with twelve
instruments. Eight sections are ex-
tended to 24132 measures tor two
bar programming. Sequence oPera-
tion and inslrument tone adjust.
COMPLETE KIT 879

STRINGENSEi'BLE El98.50
noToB-cHoRUs e98.oo

SOUAFE FRONT KEYBOANDS
88 NOTE C6O 49 NOTE €29
73NOTE CsO 3ONOTE EIg
KEYSWITCI-] ITEMS ALSO AVAIL.
ABLE

88172 NOTE PIANOS
SPECIAL!STS SINCE 1972
Using Patented electronic lechnique to giveadvancd simule-
tion ol Piano Key Inedia

COMPONENT KITS
including Keyboard

88 NOTE t2e6
72 NOTE e234
The above may also be pur-
chased in four parts

DOMESTIC KITS
inc Cabinet, P A, & Spkr

88 NOTE 24/2
72 NOTE €394

STAGE MODEL
rnc Cabinet & Stand

72 NOTE t3a3

ALL PBICES INC VAT CARR, E TELEPHONE ADVICE
SAE tor iull Specs & MANF PFICES VISA-ACCESS

T.V. SOU]ID TUNER
BUILTANDTESTED
ln the cut-throat world of l

consumer electronics, one
of the questions designers
aPParentlY Ponder over
is "Will snvone notice if
w save money by chopp-
ing this out?" ln the
domestic TV set. one of the
first casualties seems to be
the.ound oualitV Small sPeakers
and no tone controls are common
and all this is really quite sad, as the
TV companies do their best to transmit the highest quality sound
compact and independent TV tuner that connects direct to your
reproduction, The unit is mains-operated.
This TV SOUND TUNER offers full LrHF coverage with 5 pre-selected tuning controls. lt can

also be used in coniunction with vourvideo recorder Dimensions:11'l"xBy,"x3'/i'
E.T,l. kit version of above without chassis, case and hardware €12.95 plus e1 50 p&p'

COMPLETE
WITH CASE

€24.95 * ez.oopap
. Given this background a

l-'li-Fi is a must for qualitv

PRACTICAL ELECTRONICS
STEREO CASSETTE
RECORDER KIT fi,?+iiIilE
ONLY f31.00 plus €2,75 P&P.
+ NOISE REDUCTION SYSTEM. * AUTO
STOP. * TAPE COUNTEB * SWITCHABLE
E.O + INDEPENDENT LEVEL CONTROLS.
. TWIN V U. METEH * WOW& FLUTTER
O 1%. * BECOFD/PLAYBACK l.C. WITH
ELECTHONIC SWITCHING. T FULLY
VARIABLE RECOFIDING BIAS FOR
ACCURATE I\,!ATCHING OF ALL TYPES.

Kit includes tape transport mechanism, ready punched and back
printed quality circuit board and all elecnonic parts. ie. sem.iconductors,
iesisto.s,'capa"itors, hardware, top covtr, printed scale andfiains transformer'
Vor'oniv .,ipprv soiaer & noot-up wire 

'Featured 
in April P E' reprint sop Free with kit

KIT STEREO CASSETIESTEREO
This easv to
build 3 band
stereo AM/
FM tuner kit
is designed
in coniunction
With P.E (JUIV

'81 ) For ease of construction and allgnment
it incorporates three Mullard modules and an

I -. lF System,

FEATURES: VHF, MW, LW Bands, interstat-
ion muting and AFC on meler-

Two back Printed PCB'S chassis

and scale. Aerial: AM'fe 75 or

300 ohms, Stabilised power supply with 'C'

"o," 
a"1n5 l16nsformer, All components supp'

lied are to P.E. strict specification. Frontscale
size 1}y""x2%" approx. Complete with dia-
gram and instructions

SPECIAT OFFEB!

f13.95 +rz sopap

125W HIGH POWER
AMP MODULES

The power amp kit is a module for high
power applications - disco units, guitar amplif-
iers, public address systems and even high
power domEtic systems The unit is protmted
against shon circuiting of the load and is sale
in an open circuit condition A large safety
margin exisls bV use of generously rated com_
ponenE, r6ult. a high powered rugged unit
The PC board is back prinled, etched and
ready to drill for ease of construction and the
aluminium chassis is preformed and ready to
use. Supplied wrth all parts, circuit dragrams
and instructions

AUDAX 4OW
Tweeter
X/over on 5kHz
- 22kHz 6onm
square I ohm

Ferro-Fluid Hi-Fi

21 E HIGH STREET, ACTON, W3 6NG.

Nots: Goods dspatched to U.K. postal addresses onlv
All it€ms rubjet to availability Price! correct 6t
3l /5/83 and rubiel to change withoul notice
PleEs€ allow l4 working &Ys kom rscsiPt of ordor
tor deso6tch FTVC Limited r$erve th8 riEht to up.
date their products without notice All .nquki.! Ed
S.A.E Tslephone or mail ord€rs by ACCESS Nlcome

ACCESSoRIES: Stereo/mono mains powersupplv KIT f10.50
kirwilhtransformer:f10.5OplusE2.00p&p, +€1 15p&p

,qp
ldeal lor either Hi-Fi or Disco use this speaker
features an aluminium voice
coil a heavv 70mm diameter;;;;i:;;d;;;;;;; rb;, €5.e5
to TKHZ lmpedance:8 ohms. +e..2OP&P'

DECK
stereo cassette
tape deck trans-
port with elect-
ronrcs
Manufactu rer's
surplus - brand
new and operal-
ional sold
without warranlV

f1 1.95
plus f2 50 p&p

Just requires
mains translorm-
er and input/
output sockets
and a volume
control to com-
plete Supplied with full connection cletails

SPECIFICATIONS:
Max output power (RIvlS): 125 W Operating
voltage (DC): 50 - 80 max Loads:4'16ohm
Frequency response measured @ 100 watts:
25Hz - 20KHz. Sensitivity for 1 00w: 4OOmV
@ 47K. Typical T.H.D @ 50 watts, 4 ohmsi
O 1%. Dimensions: 205x90 and 190x36mm

BUtLr f14.25
+f1 1 5 p&p.

THE E T.I.
ENTHUSIASTS

A-Z
BUYING GUIDE
It's amazing what you'llfind in the
pages of ourcurrentAutumn Price
list, be you beginner expert or
professional. The list below gives
some idea of the enormous stocks

we carry and our service is iust
everything you look for and

is backed by nearly 20 years
of specialised experience.
Write, Phone or call for
ourAutumn price list now!

It's FREE!
Good Bargains

Good choice
Prompt mail arder service

Lamps Switches
Meters Solder tools
Opto €lectrncs Tools
Ouantityprices Transformers
Quartz crystals Vero products
Bsistors Visa'facilities
Fielays Zeners
Semi.onductrs

ELECTROVALUE LTD. 28 St Jude's Rd, Engletield Green, Egham, Surrev
TW2o OHB Phone - (0784) 33603 Telex: 264475:Northern Shop 680
Burnage Lane, Manchester (Callers Only) EV (061-432 4945) Computing
shop 7oo Burnage Lane M/c (061'431 4866)

f5.50
+60p p&p

SPEAKER BARGAINS
2 WAY 10 WATT
SPEAKEB KIT
8" bass/mid range and 3%"
tweeter Complete with screm,
wire, crossover components
and cabinet All wood pre-
cut - no cutting required
Finish - chipboard covered
wood simulate. size 14%"x
8%"\4" PAIRforONLY

f12.50 plus f 1.75 p&p.

ALL CALLERS TO: 323 EOGVVARE ROAD
LONDON W2. Tolephonei 01-723 8432.
(5 minutes walk irom Edgware Road Tube Stationl
Now open 6 days a week I - 6 Prices inc ude VAT

EE}Mtr



THEMPFIPI,US
Just look at the specification:-

Tech nical Specificati on
CPU: Z80A - 158 instructions
Software.'
a 280/8080/8085 machine code
O eand2pass.
O ter (Extra)
o
ROM:8K Monitor (full listing and
comments)
RAM: 4K CMOS (2 x 6116)
lnput/Ouput:48 system l/O lines
Speaker 2.25" coned linear
Display: 20 character 14 segment green
pnospnorescent
Expansion:
O Socket for 8K ROM
O Cassetfe inteiace
O Connectors40way, complete CPLJ bus
Keyboard: 49 key. F ull " QWERTY" real

ck
back-up

via audiocassette 
read/write

Manuals
Usels Manual. I chapters.
1 . Over view and lnstallation.
2 Specification (hardware and
softvvare). 3. Description of
Operation. 4. Operatingthe MPF-1
Plus. 5 44 Useful Sub-Foutrnes.
6. The Text Editor.
7 Assembler and Disassembler.
8. System Hardware Configuration
Expeilment Manual. 1 6 experiments.
Monitor Program Source Listing with
full commenting.
Also available the MPF-1 Plus Student
Work Book (self-learning text)

2
3

Accessories
o

o

o

PRT-MPF - 1 P : 20 characte r p ri nter.
Readyto plug in. Memorydump.
EPB-MP F - 1 P : Copy / I ist / verify
1 K/2K/4K/8KFOMS. Ready to plug in.
SSB-MPF- rP.' Speech Sy nth e s i ze r.
lnc. 20 words and clock program.
1200 words available.THESE FEAIURESI O SGB-MPF-1P: Sound Synthesizer
Board.

a llo -MPF-IP: input/output board
r--- -----l
t Yesl / now realise that I need an MPF| |
t PLUS and that it is the lowestcoslZ80 I

i SBC avaitable with all these features. t,

I I enclose 8165.00 (t140.00 * t21 VAT r

t, plus E4 carriage). Overseas P.O.A. 
:

The MPFI PIUS
incorporafes ffi,e ZBA -the most
widely us ed F-brt migoprocessor
,{1the world, td.fpim a Single
tsoard Computur{SBCJ.
Facked in a ptaati+ baokcase
sgether with
can|prehensi naats and

a
rgyr

FLIGHT'
Ehcfnonics ltd.
- - = - . := 4i SoLrthampton, Hants SQZ 4AD- Telex 477793. Tel. (0703) 34003/27721',

::..:.:.:-:.2}.naiRo!Multitech1ndbsffia1cor,pontidn.Z8,a$atademalkotZloglnc

Teaching you itt a step-by-
sfep method the MPF1 PIUS
helps the user fully understand
the Software and Hardware of a
micraprocessor easity and
conveniently - as apposed to
micro-computers that aim ta
teach high level languages
i n stead of m i cro p rocessor
sysfe/ns fund amentals.
: [{ot anly rs the MPF| PIUS

ateaching the
atlailable a san

ment tool or simply for

l@-l
lEllEl

ETI I

I Cheques p ayable to, FLIGHT ELECIPO'V'CS tTD,
I

1 P/ease debit my
r Barclaycard/Access
I Account No

tr

if__ l __._ ___r___t

t An invoice will automatically be sent

I Name

I naar"""

Signature

Datet-



SINCIAI R'S NEW
POCKET TV

Why is there no love from Russia? Why are the French in
tear's? And why do Chinese gentlemen remain inscrutable? Ask
Vivian Capel.

whatever standard is being received without any user
switchine at all. ln fact the onlv external controls are the
tuner an6 the on/off volume Lontrol.

costs, hence the price tag of under f 80 which is about a
third of the price of its nearest competitor, the Sony
Watchman.

With the exception of the French 819-line system
which is being phased out, most of the world has a625'
line standarii,'with the American continent and

positive modulation but, with one exception, all the
others are negative.

There are various differences in channel and vision

for a monochrome receiver.
This leaves us with one factorthat does have an effect,

the separation between sound and vision carriers. Apart
from the obsolete systems there are four standards of
separation, 4.5 MHz as used with all 525-line systems,
5.5 MHz,6 MHz and 6.5 MHz which are used with
various 625-line systems. This separation is important
because the FM sound carrier and the AM vision carrier
produce a beat e vision detectorwhich is
equivalent to t After limiting to remove
the AM video e result is an FM sound

s furtherampl if ied by sound I F stages at this
quency. The arrangement is termed inter-
, and it is obvious that any difference in the

28

n carriers will pro-
I F frequency. So,
cannot normally
lF circuits.

n/sound carrier
.25 MHz,which

incominq intercarrier sound fr 
convertinB th"e

This is done by another volta scillator
which is also controlled by the I the line
oscillator is running at the 525-line standard the sound
oscillator gives an output o15.75 MHz, but when it is
operating at 525 lines, the sound frequency is 4.75
MHz.

Just how it does this is not made very clear by the
makers, but a possible method is to run the line oscillator
at 8,000 times the line frequency which, at15,625, Hz,

126: 4.75 MHz at 525 lines. So, with an intercarrier

found in the D,K, and L systems which are used in Russia,
France, China, and several Eastern European countries

ETI JANUARY 1 984



as wellasafewAfrican states. The Lsystem, which is used

tems might produce weak sound in the presence of a
very strong signal.

Output from the sound detector is taken from the
chip to the volume control and from there back to the
aud io output stage wh ich is also contained within the lC.
Tu d to stages which
op ly hi of 230 MHz.
Th of el ge-frequency
int r UH

The tuner receives only U H F signals, and there are a
number of countries that still have TV transmissions on
VH F. Most of these also operate U H F transmitters as was
the case in the U K, but for the benef it of those f ew areas
that have only VH F services, a set with combined VH F/
U H F tuner is planned.

The Flat Tube
The second pajor innovation in this remarkable set is

D screens can offer compact
phosphor screen still takes
et around the awkward CRT
d to fit into pocket TVs.

Size of the Sinclair tube is 4 x2 x % inches, and the
screen i

of glass,
formed
screen

times greater.

FEATU RE

unequal lengths of the beam path f rom the nearside to

Fig. 1 Block diagram of
the receiver. Everything

within the dotted
line is contained on

the single lC.

VIDEO
ORIVER

TRANSISTOR

==
/\

E

FIELD
CORRECTION

DAC

ETI JANUARY 1 984



- FEATURE : Pocket TV-

PHOSPHOR
$BEEN

FIELD LENS

far side of the screen. lf the beam is focused by conven-

by aiming a slide projector similarly on to a screen. The
first and most obvious is that of trapezium distortion, in

erate overthe central regions of the pictu re, but increase
op and bottom. The simple

fJS {S :t'J,",T": ffi 8,.?li ?,?';
t, but the viewer gets the cor-

rect aspect ratio by means of a fresnel lens formed of
transparent plastic over the f ront plate.

This almost eliminates the curved verticals, but a
degree of trapezium distortion remains, and this is dealt
with by means of electronic compensation. A line saw-
tooth is applied to the field circuit inside the chip. This
varies the speed of the field scan during the period of
one line and thus results in the tilting of
is opposite to the trapezium slope and
it. The amount of compensation is redu
to the middle of the raster, and then it is increased from
the middle to the bottom, but in opposite phase. Hence
a symmetrical picture is produced, a minor miracle con-

adowed by the
ery is something
r by Polaroid, it is

a lithium type, is small and f lat, yet gives 1 5 hours opera-
tion. ln contrast the four alkaline penlight cells used in
the SonyWalkman last 21/zhours at a cost of nearly a half
the f 3 price of the lithium battery.

ln the face of all this it may seem churlish to criticize,
but I find the idea of a 2-inch screen just a mite too small,
and a certain way of ensuring the future prosperity of
opticians! Perhaps Sir Clive will apply his considerable
ingenuity to increasing the picture size with little if any
increase in receiver dimensions. This I f eel certain would
really assure its success.

30

HOBIZONTAL
DEFLECTION

PLATES

SEND FOR A FREE LIST OF OUR I.ARGE RANGE OF ITEMS
ALL DEVICES ARE NEW, FULL SPEC AND GUARANTEED

Post & Packing: Add 30p to all orders under e5.
VAT: All UK orders add 15% to total cost including p&p.

20p
20p
20p
20p
20p
20p
20P
mp
20p
20P
20p
25p
34p
2op
2op
20c
20g
2op
20p
20p
20p
259
20p
209
20p
20p
36F

60p
20p
20p
209
20D
3op
3op
27p

@p
25P
32p
6op
@F
32p
50p
Sp
33p
33p
33p
Op
32p
&p
mp

3op

42p

12Op
1zop
50p
50p

74L

74L

74t

74L

74t

)2
t:
D5
l8
l€
1C
tl
12
1:

15
2a
?1
?2
2A
27
28
lc
12
la
t1
t8
4C
12

5i

i5
73

@

LM32!Z
LM335Z

TIL78

TIL32
lLa 1

Tt L1 o0

IG

Fii
1L312
tL3r3
tL32l
tL322

M

35p
5op
50p
45p

4ap
6op

14Op
1 1Op
1@p
90p
45p
45p

12Op
t2op

60P
60p
60p
60P
60p
5op

549
60p

6op
6op

1@p
14Op
7og
7op
foP
45P
45P

2@p
45p
45p
8op
35p
@p
25P

1@p
175p

5op&,
Sp
55p
$p
7oF

1&p
18Op
3ap

34p

1 OOp
rooP
60p
60p

1200

@

o, cro60
€p rrc.4
Sp I C.s
elp IrC(7
5p 2N5062
&p 2Ns054

-
qiElltitl|l

sorder &p1Gpi@p2&t
an!red 1$p21op2$p365p
$rd€r 104D1&D&r335e
tuq ed ll59215p2mp&o
Nod6 sr aaD se 1@o

AIUT BOXES
3x2rl 65p
412\,x2 Asp
A\2r\2r 1O3p
4^4t2" 1O5p
4x4\2't 12Op
5r4^11t e6p
5t4x2r1 l2op
5r2rrxrri aop
5x2'r\2th l3op
6\4x2 l2op
6i4x3 15Op
7 r 5r3" lSOp

2lOo

cl.d dri.
2, r3e'
2|,r5
3*r3+ B,

el, ,ea
r2!, 211p

SDor l.c. cu(€r
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The Complete Printed Circuit Workshop

COMPUTING AND ELECTRONICS
Project development materials

COMPUTER ADD-ON/
INTERFACE
PROTOTYPING
SYSTEMTop quality glass fibre with I oz Cufoil.

Will reproduce tracks down to 01 inch.
Positive & Negative Resist Systems for high
qualitv PCB production. - Economic packs at very
competitive prices direct from the innovators & manufacturers
Full range of complementary chemicals and process equipment available

PHOTO RESIST KlT
Complete kit containing artwork PCB, and all necessary processComplete krt contarnrng artwork
materials Order ref HBl2fl4.5o

ARTWORK LIGHT TABLES &
UV EXPOSURE UNITS
Low cost, purpose designed units
enabling high standards of design and
reproduction to be achieved.

UV EXPOSURE UNIT AND
ARTBOX tl,.t
A portable ready made unit containing two 8 watt UV tubes giving a
6" x 9" exposure area which may also be used as a light box with the UV
filter supplied. Order ref UV2 f64.5O

DIY UV EXPOSURE UNIT
Perfect results everytime. Kit contains: Lamp, Holder & Shade together
with full instructions for DIY Unit which offers PCB, Precision Photo,
Label & Panel manufacture. Order ref UV1 f27.50

This system, designed and manufactured by Kelan, provides an
attractively styled moulded case, pre-patterned PCB, 28 way connector,
user port extender, and 9 way PCB mounting 'D' connector to add-ons.
Custom designed circuits may be easily built from this kit with a highly
protessional finish. Order ref H8/2090 f(1.50

O UGHT PEN OWEATHERSTATION
O PICTURE DIGITISER O + OTHER EXCITING &
O KEY PAD INTERESTING PROJECTS
O MODEL CONTROLLER

REAUSE THE REAL WORLD POTENTIAL OF YOUR MICRO
A newly released book written by well known author Owen Bishop and
published by Bernard Babani gives full descriptive details on how to
build all 17 projects - a I are fairly simple and inexpensive to construct -
The most complex component ithe DECODER) is supplied in kit form
ready to assemble with all components and plated through PCB. -
Components for the projects are readily available locally orfound in your
workshop drawers
Simple programmes are included to get you started but of course the
more experienced programmer can have hours of fun writing complex
programmes Please state computer when ordering

Order ref HB 2000 "EASY ADD-ONS" BOOK
+ DECODER KIT f24,OO
Order ref HB 2001 "EASY ADD-ONS" BOOK ONLY

Order ref HBi2002 DECODER KIT ONLY
Order ref H8/2003 DECODER PCB ONLY f8.oo

FOTOTOOL KIT
Containing artwork, film and all the necessary process materials required
for professional quality labels and panels. CAN ALSO BE USED TO
PRODUCE PRECISION PCB PHOTOMASTERS. Order ref H83 f23.OO

-I

HOBBYBOARD CATALOGUE
Newly Published Full Catalogue price €1.50 (ref undable with
1st order over fI0)

.IIIIII--III

BBC MICRO INTERFACE
lnitially designed th turtle type
robotics this unit, trol outputs
and 4 Data inputs te numerous
control applicatio

Price inclusive of VAT & carriage (U K ) Ptease attow TOTAL
21 daysfordelivery.Cheques, PO'sorsignedAccessorderswelcomed
Overseas customers piease add extra post & packaging.

PRINTED CIRCUIT ARTWORK AIDS t
I
I
I
I
I
I
I
I
I
I
I
I

Three comprehensive stock ranges to suit
all preferences including dry transfers,
printed acetate and crepe. Precision track
tapes, pads, DIUMICROLOGIC PATTERNS ETC
lncludes etch resistant symbols & tapes

DIRECT ETCH KIT
COPY DIRECT FROM MAGAZINE orOWN
DESIGN Simple system - Complete kit
containing PCB, Pattern Transfer & Etch
Resist Sheets, Tray & Etchant, Copper
Cleaning Block, Gloves & full instructions
Order ref HB/1 €15.5O

PCB HARDWARE
* CASES & BOXES

T PCB MOUNTING & AIDS
* CONNECTORS & PINS

*".ERMINAtS
* DIL SOCKETS

ADDRESS

ETt/1/84

a division ol
XELAlI EilGINEEBIIIG LId
Hoolstone Park
Harrogate, l{. Yorks

17 exciting electronic proiects to build and run your own micro.

FOTOTOOL - DAYLIGHT
PHOTOGRAPHIC PCB
LABEL & PANEL MAKING
SYSTEM
Daylight handling - UV exposable.
Fototool provides highly professional
photographic masters - either positive or
negative - for high quality PCB
reproduction - Fototool films exhibit
superb resolution, stability and high

Please send by return:

Full Catalogue (see above)

complete P,C.B. workshop
ETI JANUARY 1 984



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

WE'REINSTRU'YIENTAI
,N'}IAK'NG AIOT

OFPOWER

ln keeping with I LP's tradition of entirely self.contained modules
featuring, integral heatsinks, no external components and only 5
connections required, the range has been optimized for efficiency,
flexibility, reliability, easy usage, outstanding performance, value
for money.
With over 10 years experience in audio amplifier technology I LP
are recognised as world leaders.

Protectionr Full load line, Slew Bat€: 1sv/ps. Bisetime:sps. S/N retioi 1oodb
Frequency response (-3dB) 1 sHz - 50KHz. lnput sensitivityi 500mV rmr
lnput lmped3nce: 100Kft, Damping fmtorr 100H2>400.

PRE.AMP SYSTEMS

[trost pre.amp modules can be dr ven bY the PSU dr ving the main power amp

A separate PSU 30 is ava iab e pure y for pre amp modules if required for
f5.47 (inc, VAT), Pre-amp and mixing moduls6 in 18 diflsrent veri6tions
Please send {or details,
Mountim Bosrdt
For ease of construction we recommend the 86 for modules HY6-HY13 f1.05
(in. VAT) and the 865 for modu es HY66-HY78 e1,29 (inc. VATI,

POWER SUPPLY UNITS 1 ncorporat ng our own lororda transtormers)

BIPOLAF MODULES

i/bdu l.
NumtE

Output

Wallt

Load
mpadanca

l)-

OISTOFTION
T.H,D I.M.D.
TVp .t 60Hz/
lKHz 7KH2 4:1

Supply
Volt.e.

TyP

Si.a WT
gha

Prica

HY30
HY6O
tsY606C
P'Y124
HY128
HY 244
HY248
HY364
HY368

30
30+30

60
60

124
120
180
r80

4,8
4-A
A

I
4
8
4
I

0.015% <0 006%
0.015% <0.006%
0.015% <0,006%
0.01% <0 006%
0.01% <0.006%
0.01% <0 006%
0 0170 <0.006%
0 0r% <0,006%
0.01% <0,006%

t 18

L25
!26
135

i50
L45
r60

76x68x40
76x68x40
120 x 78 x 40
120x78r40
12Ox18x40
120x78x50
120 x 78 x 50
120x78x100
l20x78rlOO

24A
24O
420
4r0
410
520
520

r 030
1 030

e8 40
€9 55

€18.69
E2a 15
t2a 75

E25,47
f38 4l
t38.41

MOSFET MOOULES

Modul.
Nu mb..

Output

W.ttr
rma

Lo.d DISTOFTION
T,H.O, t,M.O,
Typ Bl 60H./
lKHz TKHz 4rl

Supply
Volt.g€

TYp

Sizo
gm5

Prica

rl
,40s 128
,40s 248
JOS 364

20
80

4-8
4,8
4

<0.005% <0.006%
<0,005% <0 006%
<0.005% <o.006%

r45
t55
!55

20x78x40
20x78x80
20x78xl0o

85(
o2l

t30 4
t39.8r
t45 5,

Protectionr Ab e to cop6 wirh complex loads wrihout lhe n€ed for very spec a

proteclion circuilry {fuses will sufficel
Slew rater 2Ovlps, Fise time: 3ps. S/N ralio: 100db
Frequ.ncy response (-3dB): 15H, - 1oOKHz. lnput sensitivlry 500mV rms
lnpur imE&nce:1OOKJ! Damprng f*to( 1OoHz >400,

'NEW to ILP' ln Car Enrertainmenis

ct5
Mono PoEr Booster Amplrf er to increase the output of your €xisting car radio
or c6*t(e Flaver to a nomrnal 1 5 warts rms,

Robugt construct on

Mount3 any$ere in car,

Auromalrc swrtch on

f9.14 (inc. VAT)

Outpur porer maximum 22w peak into 4JL
Frequency respon3g (-3dBl I 5Hz to 30KHz, T.H,D. 0,1 % al 1 0w 1 KHz
S/N ratro (DlN AUDIo) 80d8, Load lmpedance 3fL
lnpui Sensitlvity and impedance (selectsble) 700mV rms into lSKn 3V rms inlo 8JL
srze 95 x 48 x 50mm. Weisht 256 sms.

cl515
Stereo verslon of C1 5

Size 95 x 40 x 80. W€isht 41 0 sms.

fl7.19 (inc. VAT)

Mod.l
Numbe

For Us Wilh Pric. inc.

PSU 21 X
PSr_l 4I X

PSU 42X
PSU 43X
PSU 5] X

I or 2 HY30
I or 2 HY60, 1 x HY6060, I x HY124
I x HYl28
1 x N/OS128
2\H\128.1 xAY2A4

€1590
c16.70
€17 ,41

Mod.l
Nu mbar

For tro lryilh Pric€ inc,

PSU 53X
PSU 54X
PSU 55X
PSU 71 X

2
1

1

2

MOS r 28
HY248
MOS248
NY244

tt /.u/
f 1 7,86
f 1 7,86
tr9.52
L21,75

Pl€... nois: x in pert no, indicates primary voltage, Please insen "O" in plece ol
X tor 110V, "1" in place of X for 220V, and "2" in plece of X for 240V,

lLPElectronics.Ltd., Dept2, Graham Bell House, RoperClose, CanterburyCT2TEP, Kent, England.
felephone: (02271 5477 A Technical l0227l 647 23. Telex: 965780.

Modul.
Num b..

Modul. Cu.ronl
F.qui.€d

Pric€ inc,

HY6

HY66

HY73

HY78

Srereo pre amP

Gu 1ar pre amp

Mic/lMaq Carlr dge/Tuner/TaPe/
Aux + Vol/Bass/Treb e
Mrc/Mag. Car tr dgelTuner/TaPe/
Aux + Vo /Bass/Treb e/Ba ance
Two Gultar (Bass Lead) and Mic +

*Parate Vo ume Bass Treb e + Mit
As HY66 ess tone contro s

10mA

20mA

20mA

20mA

E

E1A.32

t14 20

760

For Lji€ With Price inc

PSU 73X
PSU 74X
PSU 75X

1 x HY364
I x HY36B
2xI/OS248 rxN/OS368

122 b4
L24 2A
L2A 2I
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PROIECT

FIANGER UNIT
Tim Orr returns to the pages of ETI with a project to make
your amplifier see double - a chorus/flanger.

-,,VW
TONE BURST

INPUT

CLOCK DBIVER
(FREouENcY Fc) o- = *

E9 1 The basic principle of producing
e time delay.

ETI JANUARY 1 984

,-'"' iV'^W

or-.r, I fV\A,
ll

can run equally well from line level
signals (-0agm) and high output
microphones"

The chorus effect simulates a
second instrument, which is pro-
ducing the same sound as the
input signal, but which is slightly
delayed in time. This tends to
generate the illusion of a second
instrument and also enriches the
overall sound quality. lf a relatively
fast (10H2) tim'e moiulation is

tation is rela
se a bucket
Fig. 1. Volta
input of the

are sampled and then converted
into small quantities of charge.
These charges are passed along
several hund red electronic
'buckets' until they reach the out-
put, whereupon they are reconver-
ted back into the original voltage.
This process takes tiire, in fact"the

tion (it's an imperfect world).
As this is a sampled information

system we must sample the input
signal much more f requently than I
the highest frequency compon- r

ruL rltt
l Tl[4E DELAY 

I

]T

BUCKET BRIGADE
DELAY LINE

(N STAGES LONG)



(.,
5 Fig. 5 Circuit diagram of the Chorus/

Flanger.

c6
100p

R6
68k

R4
68r

c4
I 00n

c'16
1u0

R21
10k

m
_{
C-

zc
I

@
@5

Lo = CHOBUS
Hi = FLANGER

*06,7 ARE IN
THEBI\4AL CONTACT 10

CHORUS

1

9

B FLANGER

REFERENCE
RESoNANCE t7 g

Lvu ara\+<2 J? "' Fr aNGERre:cfil A) ra47k 
irE'sbN-iNcE

R1
4k1

5 4 C8 I

S"r5v
R12
47k

PR1
47k

c3
l0u
l6v

+
R8
l5k

....< ?-tcl
r4vs a DELAY cto l+ luOT

REFEREN.T 
I blx5 ;3J+ ,,)"

NOTE
|c1,4 ARE RC4558
rc2 ts tllN3207
lc3 ts MN3102
lcs ts 78L05
tc6 ts TLo62cP
O,I 7.8,9 ARE BC182L
O2,3 ARE BF244A
04,5,6 ARE BC212L
D',t,2,3 ARE 1N4148
ZDl IS I2V ZENER
LEDI IS RED LED

LATCH ING

EFFECT +9V FOOTSWITCH R26
1M0 c31

47n

EXTERNAL PSU
(REGULATED 9V)

3 smm
JACK
SKT2

19

D3

R25
22R

B LACK zD1

20

?it \)t_t t iJ;
,SP 

E ED'

c't 8
330p

| :alr,..uy", { fi',fli8ff '
TO SW2,E
(TERMINAL 6) sw2



BUCKET
BB IGADE

DELAY LINE

F!GlrEAr,li
h[lilE{

m
J
L
Dzc
a

@
@5

INPU]G

L
PRE

EMPHASSIS
LOWPASS

FILTER

OUTPUT

o 112\1 312^T 512t,1

FREOUENCY (LINEAR)

NOTCH SEPARATION = 1/^T Hz

Fig. 3 A basic time delay comb filter.

ow IT

3kHz

FREOUENCY (LINEAR)

Fig. 4 Comb filter frequency responses
foi different time delays.

with a f requency response that is
full of notches, and which looks
like the teeth of a comb! When the
delayed signal is 180' out of phase
with the direct signal, then can-
cellation will occur and a notch in

frequency.

DEPTH

aot*t*'o'",
ROUTE

Fis. 2 General block diagram of the
chbrus/flanger.

The rate at which the informa-
tion passes through the dclay line
is set by the clock driver: this is a
high frequency oscillaLor wlrir:h

produce slowly-varying time
delays of variable speed and
depth.

The choru it has
been configu ike a
combfilter,F afilter

lc2 PIN 3

SWEEP
SPEED

FEo+
;
I)
ot-
Itrloi;l-
lltl=
oqto!-

nents of the input signal. By doing
this, we can avoid the dreaded
aliasing distortion (which sounds
like ring modulation) and hope to
recover the input signal with some

in

input bandwidth and so helps to
avoid any aliasing problems. The
low-pass on the output recovers
the delayed signal and rejects
unwanted high frequency clock
and noise signals.

The audio signal is given a tre-
ble lift (pre-emphasis) at the front ,N

end of the unit and a treble cut
(de-emp utput. This
helps to ter signal to
noise rat the unit:
most natural sounds have an
energy spectrum that drops off
very iapidly with increasing fre-
guency, so by giving a frequency Vour
lift to these parts of the spectrum, -fr-
more information can be elevated
above the noise floor of the delay
line. At the output e
tem, the de-emphas
overall frequency re
to a f lat one, but also suppresses
high frequency noise from the

I delay

c20).

speaker cones!). Q2 allows the signal to
pass except when the unit is in the bypass
mode.

frequency range ofthe oscillatorwhen in
the chorus mode.

09 is used to drive the Panel LED.
Wh-en the effect is selectdd (via the
footswitch) the LED will light up and
flash at the modulation rate.

the size of the current sink from either

c28.

outout.
lC6 forms a simple lriangle/square-

wave oscillalor. RV1 controls the oscilla-
tion speed, Q5 is used to limil the low

lC5 prov
ply for the
oscillator
voltages d
starts life a
of usef ul live at about 6.5V. For maximum
battery life, plug in the effect unit only
when it is needed and never leave it on
over nieht. The ON/OFF switch is the
input as a
oin. F terv
bo*" r eli

WITH FEEDBACK

+



m
BC1 82 L
BC212L

Fig. 6 Overlay diagram of the PCB for
the Chorus/Flanger

PARTS LIST

RESISTORS (all %W 5"/")
R1 4k7
R2 220k
R3 10k
R4,6 68k
R5 18k
R7,8 15k
R9,.t 0 1 00k
R11 1ks

POTENTIOMETERS c29
c31

4n7 ceramic
47n polyesterRV1

RV2
1 M0 reverse logarithmic
100k logarithmic

RV3 47k reverse logarithmic
PR1,3 47k preset
PR2 -lMO preset

CAPACITORS
C1 ,4,9 1 00n polyester
C2 22p ceramic
C3,.t0 10p 16V PCB electrolytic
C5 4n7 polyester
C6,7 .t00p ceramic
C8 10n ceramic
C11,16 1p0 63V PCB electrolytic
C12 47n polyester
C13 1n0 polyester
C14 470p ceramic

2n2 polyester
4n7 polyester
330p ceramic
1 00n polyester
22n polyester
100p -l6V PCB electrolytic

C22,3O 1g.0 63V PCB electrolyiic
C23 100n polyester
C24,25,26 10p 15V PCB electrolytic
C27 100p ceramic
C28 221t 16Y PCB electrolytic

SEMICONDUCTORS
tc1,4 RC455B
tc2 MN3207
tc3 MN3102
tcs 78t05
tc6 Tt062cP
Q1 ,7 t8,9 8C182 t
Q2,3 Bt244A
Q4,5,6 BC212L
D1,2,3 1 N4148

R18,19,22,24 68k
R20 18k

10k
1M0
22R
1k2
4k7
47k
s60k

R33 220k
R34 6k8
R3s 270k
R36,38
R39
R40
R41,42
R43 10k
R44 s60k

R21
R23,26,31
R25
R27
R28,29,37
R30
R32

R12,13
R14
R1s,16,17

47k
220k
15k

1 50k
3k9
15k
1 00k

zD1 BZY88-1 2V zener

c1s
c17
c18
c19
c20
c21

LED1 0.2" red LED

MISCELLAN EOUS
SKTl,3 %" mono switched iack

sockets
SKT2 3.5 mm mono jack socket
SW1 latching footswitch SPCO

plus cap
SW2 DPDT switch
PCB; knobs; PP3 battery connector;
case sive foam strip (for
secu B);8-pin lC sockets (5
of0; LED; wire, solder, Gib-
son Les Paul Special, etc.
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ECT : Chorus

Assembly And Setting Up
Assemble the PCB and connect

to the controls as shown in Figs. 6
and 7. When testing is complete,
the PCB is mounted in the box,
supported by the jack sockets,
with the foil side to the case
bottom. Put some thin sticky-
backed foam rubber on the inside
of the case bottom to prevent
shorts.

Table 1 shows various DC test
voltages around the circuit and Fig.
8 shows some of the waveforms

TYPICAL SPEEDS MAX t\4 N

CHORUS 10 Hz 0.33H2

FLANGER 10 Hz 0 06Hz

arrfi;N
(TYP ICALi

".rr::m
-r"::m
..,J::m

"*;;;l

rc6 PtN 7

rc6 PtN 1

+4 2V

+0 7V

Fig. ion
osc els
for e
the

footswitch, SW1, set to effect. Set
the rate control to maximum and
the deoth control to minimum.
Using in oscilloscope, check that
the undistorted signal is present at

CLOCK PER IOD MN MAX

CHORUS 7 ous I 2uS

FLANGER 3 sus 22uS

Icl,4, PIN 8 +9V (FOR BATT.
OPERATION)

tcl, ptNS 3,5 +4.5V APPROX
tC1, ptNS 1,7 +4.5V APPBOX'
()1 EMITTER +3.8V APPROX.

lc2, PIN 5 +5V
lc3, PIN 1 +5V
tC3, ptN I +4 67V

tc4. PtNs 1,7 r{ 5V APPBOX'
tC6, ptN 8 +SV

lC6, PIN 3,6 +2.5V

r VOLTAGE WITH NO INPUT SIGNAL

Table 1 DC test voltages.

Fig. 8b Waveforms for the clock
ostillator; select minimum depth
(RV2) for these waveforms. The table

Q1 emitter, lC1 pins 1 and 7 and

7 will be frequency modulated bY
the modulation oscillator; a mix-
ture of this signal plus the direct
signal shouldhppear at lC4 Pin 1.

EXTERNAL
POWER

SOLDER ONTO
CASE OF POT

THIS IS THE
CHASSIS EARTH

+IF LED DOES NOT
FLASH REVERSE
THE LED WIRING

tc2 PrN I

6) rruorceres pcB soLDEB TAG NUMBER

- NorE 7 HAS No coNNEcrtoN

7 lnside view of the case and interconnections.

..o?',:Ef Jo{o,','#3.1o,

Fig- 9 Wave-forms at the input and )output of lC2.

37

INSIDE VIEW OF CASE

,RESONANC E'

FIT FOAM STRIP HERE
TO STOP SHORT CIRCUITS

ETI JANUARY 1 984



PROIECT: Chorus er

The flanging effect is best tes-
ted with a 200 mV P-P square
wave oscillating at 2 Hz. This
excites the unit with two clicks per
second. Set resonance to max-
imum, speed to minimum and
SW2 to the flanger position (foot-
switch SW1 should still be set to
effect and not bypass). Listen to
the output f rom the unit via a suit-

er, and adjust PR2 so
put is a rich'drainpipe'
ll hear what we mean).

lf PR2 is set for too much feed-
back, the unit will oscillate; if this
occurs back off the control a little.

For both chorus and flanging
effects, the time modulation depth
reduces as the modulation speed
increases. The modulation depth
at 10 Hz should produce a
pleasant vibrato effect, caused by
a small time delay sweep.

Power Supply
The unit consumes about 1mA.

eady PP3PP
r two hours per
ed battery life will

be about 20 hours. lf you leave the
unit turned on over night, you will
exhaust the battery. lt is possible
to use a rechargeable Nickel Cad-
mium PP3 battery. This has a shor-
ter discharge life time of about 7
hours, but can be reused
(charged/discharged) about 600
times!The purchase price of Nic-
kel Cadmium batteries is about six
times that of a standard PP3, and
also you will need a charger unit. A
non rechargeable alkaline PP3 bat-
tery (eg Duracell type) gives about
four times the energy content of a
zinc carbon PP3 but costs about
twice as much.

A 9V battery eliminator can be
used, the operating power is then
derived from the mains. Note that
the inner connection is *9V and
the outer is 0V; if the polarity is
reversed, D3 should prevent any
damage to the chorus f langer, but
the unit will not work.

BUYLIN ES

o
ooo

o

o

o@@
VIBBATO

@."o*rs

@ "ro*rs

User Guide
Plug in the guitar and the amplifier.
Press the footswitch so that the
LED is
volum level
and tu e
BYPAS

Vibrato
Set up the controls as shown, with
SPEED and DEPTH at maximum.
RESONANCE is inoperative. Press
the footswitch so that the LED is
flashing. Play the guitar. A fast
(10H2) vibrato will be heard. lf
nece the guitar and
ampl . Adjust both con-
trols pth and different
vibra

Chorus
Set up the controls as shown, with
the DEPTH set to maximum and a
SPEE .flash per
seco tnopera-
tive. reamt''
soun ss the
BYPASS footswitch and see how
flat the original signal sounds, Co
back to the effect and try some
different SPEED and DEPTH
setti n gs.

Flanging
Set up the controls as shown with
DEPTH and RESONANCE to max-

trol settings.

j()i

o
rlr
,Y{

BES

]:,I H

i)\J/

rralc:" o

D EPTH

A\ F\9Are/
FLANGING

tA.
rlr
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INTERNAT!ONAL

ARKETPIAgE
NEW SALES COUNTERS OPEN
Portsmouth, Broxbourne & Brentwood all
benefit from newly fitted sales counters

AUTUMN 1983

Ambit's unique range of
electronic components, kits,
tools, test equipment and
modules is now available to
industry and enthusiast from
two new regional sales
counters as well as
Brentwood. The Portsmouth
sales counter is installed in
Solent Components Supplies
building, at 53 Burrfields
Road where Mark Goulty

1::: '',.r. iri ,: ri' :: ::illrlr.l l?rr rr

will be pleased to assist with
your requirements, and also
offer products from Solent's
own extensive stocks of
Cooper tools, Multicore
solder, Bulgin connectors,
panelware and hardware,
C&K switches and Alpha
Wire.

The Broxbourne sales
counter is operated under the
auspices of David Scott from

tl the premises of Broxlea
Limited, at Park Lane
Broxbourne.

If the product you want is
not available in stock at the
sales counter, then leave
your order with our manager:
either for direct delivery
from our central stores (no
post charge), or for later
collection. We're here to
serve you, so get to know your
local Ambit sales facility.

Autumn/Winter '83 supplement. All prices subiect to VAT & P&P l60p per orderl correct at time of going to press

-lnsr4e thrs lssue-
News from AivlBlT 2,3
Comrnunication components 4
Computer components 5
Audio 6
Tools €, test gear 6
Books 7
Order details E form I
Christmas ideas 11

Concise Parts lists
and prices 12-13

Knobs special 15
New Frequency Counters 16

BATTERYfl,Dff,PTORS-
- netror be caught without a suitable battery !

These novel adaptor sleeves will aJlow
'AA'to fit in'C' or'D' slots, and 'C' into'D'.
Use our generously priced NiCads and
chargers (Pagre ll) for a complete
solution to all your
battery problems.
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Problem solutions for hire -!.,- J*;: -, :i

Broxlea, of Park Lane Brox-
bourne is the home of our North
London sales counter, and the
site of one of the industry's
longest established manufac-
turers.

Broxlea specialises in
providing experience in a range
of manufacturing and product
'management' services that
many new idea-based electronics
companies flrnd virtually
impossible to locate when setting
out to manufacture a new
product. Things like where to
source parts (at the right price),
what standards appiy, how to
optimise a design for the best
ease ofmanufacturing.

Broxlea's energetic MD, Peter
Telling, can provide on-site
assessment of your requirements

MANUFACTI-]RING
-["*! --_ ;;*1+&1{.ki ,r,: ,iai.::riai4a <a.j:: j,- ;:

and a solution io vour
manufacturing problems Let
your firm explore the benefits of'
a partnership that enables ycu tcr

specialise in vour ou'n field, and
not suddenll.' find yourself
bogged down in the intricacies of
production techniques. soldering
at the right temperature, and
simply stickrng the right parts irr
the rightplaces on the PCB.

The manufacturing facilities
controiled by Clifford Bulgin
include the most modern flow
solder plant, a team of

conscrencious and thorough
staffl. experienced in electrnnrc
and electrical assenblr'
techniques, test and QA

Apart from .u l: ... : .-

Inanufacturers ser\'tces B:_ r..-.
specialises in supplr-r::. : ::,-..
of top qualit]':.c*.i:-- r,..
custom D' :ql':- .,t.._
assemblies and "c.-=:- . 

..: -:i:l
on universall\' ::-: -. i . .- :
accepted .ab,.. .- - :. _- :
Wire Hari -. i= '.. . . - - :-- :
and IDC '.: -...r :
atailab,t: - ::

Autumn/winter'83 supplement. All prices subiect to vAT & P&P (6op per order) correct at time or gc -._: :: p{6s



A.F.BULGIN
INVEST IN THE FUTURE

The long established component frrm
consolidates its subsidiary activities.

There, are few participants in the
electronics business who will not
have come across some of the
many different connectors,
fuseholders, plugs, sockets,
knobs etc., that are made by A. F.
Bulgin & Co. PLC, of Bypass
Road, Barking. 60 years in the
business is unusual in
electronics, and in order to
establish plans that ensure the
name of Bulgin will be carried
forward through the next 60
years, Chairman Ronnie Bulgin
and his board have decided that
diversifrcation is one of several
moves to be made.

The distributive activities and
associated skills of Ambit have
been acquired to preceed the
formal consolidation of AFB's
external business interests in
Portsmouth (Solent Component

Supplies), Croydon (Projex
Distribution Ltd.) and
Broxboume (Broxlea Limited)
into a separate holding group.

The new group combines
established experience in many
aspects of the industry with the
drive and enthusiasm of a
relatively young management
team. The in-group facilities
include all the necessary
resources to design, develop,
source, manufacture and
distribute a very large range of
electronic products.

Ambit's innovative REWTEL
direct order placement system
caused quite a stir in the distri-
bution industry, since it demon-
strated the frrst keyword index
information and bulletin service,
combined with direct on-line
order interrogation facilities.

OPENING
HOURS
Consumer admin:
Q277)23O9O9 - 4lines

Availability of goods
Credit card orders

Ask for
(credit card sales) 9-5"30
Customer Service problems
with deliveries 10-12.30
-A.sk for'Customer Service'

Industrial sales,
admin&progress:
Q277)231616 - 4lines

Availability, price,
telesales

Keith Collins 9-5.30
Claire \{ackessy 9-5.30
Carol Larvton 9-5.30

Shop Sales

Brentwood Mon-Sat 9-5.30
Lunch f 3C-2.30
Broxbourne Mon-Fri 9-5.30
Sat 9-12.30
Portsmouth Mon-Sat 9-5.30

Apart from "own brand"
products, A.F. Bulgin handle a
number of agencies on behalf of
overseas manufacturers of
complementary products - most
notably the superb range of
control knobs from Ritel of
Switzerland, a yery large
selection of which are available
from Ambit stock and detailed in
the current catalogu.e.

Many lines are custom
manufactured, taking
advantage of Bulgin's unrivalled
experience, extensive in-house
tooling facilities and automatic
injection molding plant. If your
firm requires either a variation
on a standard theme, or a
complebely new type of small
plastic/metal component, then
let us quote you for supplying it
from one of the few remaining
sources of British componeut
manufacturing expertise.

and socket series has been
brought right up to date with the
"Buccaneer" range of water
resistant housings, offering a

wide variety of connection
options, including BNC coaxial,
3 and 6 pole types.

As with all the mains rated
components, the fuseholders
cornply to the latest BS safetY
specifications to ensure
acceptability of equipment and
freedom from the unexpected
shocks that can arise from the
use ofimproperly designed parts.

Telephone Timing

Help us to help you!

When calling our central
and service departments
Brentwood, it would help us
great deal if you would
the following timing. At
we tend to get all the cal
arriving at peak periods,
other times the lines a

deserted.
We get many reports

diffrculty in getting through,
it's not for lack of incoming Ii
Please use the n
designated for the nature of
enquiry, it is sometimes
possible to transfer between
industrial and consumer
due to the volume of telepho
traffrc.

The peak time for
telesales is 10.15-10.45
2.30-4pm. If yotr can avoi
these, then so much the better
you and us. Telesales opera
Monday to Saturday, 9.00am
5.30pm - although you ca
frequently place an order outsi
these'officiai'times.

Industrial sales calls tend
arrive (understandably) rn
2.30--4pm slot as we
remember that telex is
particularly useful medium
our telex is situated in the
middle ofthe IM department.

We like to deal with customer
problems during the

morning (10am-12.30pm) so

we have all afternoon to sort the
problems out and'catch the post'.

REWTEL provides on-l
sales and stock enquiry facilities.
(0277) 232628, a 300
modem and any one of a
selection personal computers can
be used to check stock and p
orders, 24 hours a day, 365
a year (less downtime!). Send an
SAE marked'REWTEL info' in
the bottom left corner for
details.'

Hardware versatility
The product range for which A.F.
Bulgin & Co. PLC has become
most famous over the past 60
years is probably its range of
connectors, fuseholders and
panel hardware.

The popular IEC connector
range is continually being
updated. There are now PC

mounting types, filter inlet
sockets and many other
variations on . the theme.
Although now largely replaced
in mains voltage applications bY

the IEC families, the round plug
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umhit for communicqtions components
The most comprehensive selection of coils, {ilters ond components for oll types of rodio communicotions

CERAMTC FIITERS FOR455kHz tFs
s for communication and high
old the widest range of ceramic
will always do our best to assist
king this section, We regret that
imponed equipment, unless the
any'house' numbers used to

CRYSTALFILTERS

2POLETYPES
Cemre &nd Rrppt€Model Freq.lMHrl Widhlrk) {d8l

10M15A 10 7 15(3dB) 0 5
21M154 21 0 15l3dBr O 5

10M08M 10 695 SkHz 0 5

8PO!.ETYFES
10M22D r07 22l6dB) 20
10M8D 10,7 8(6dB) 20
10M8DB 10695 7(3dB) 20
10Mr5D 10,? 15(6dB) 20
21S08DA 21 4 7(3dB) 20

Cas Sto*tlo

FS12 20-10152

FSr2 20-21152
FS12 20-11152

FS23 20.10028
FS22 20.10088
FS22 20.11088
FS22 20.10158
s2 20.02108

fti:.
0.99
3.45

3.49

11,20
15.50

14.50
14.50

15.65

Tem
lmplkB

3.0

3,0

1.8

0,5

3.0
3.3

3.0
.850

SbpBind
ItH:l

125 0(18d8)
125 0(17d8)
t25 0(18d8)

12 4(60d8)
r11 0(80d8)
t12 5(90d8)
a20(80d8)
1 t2 5(90dBl

CFM/LFCSERIES

TypeNo,

CFM455H/LFC6
CFM455G/LFC8
cFM455F/LFC1 2
cFM455E/LFC't 5
cFM455D/LFC20

C.*Code L

FS22 18 5

FS23 230
s2 110

TokoP.il
No, Hflo

232t\lTl001A
2321\rT1021A

Toko P.d
No CBW

271 MT1006A
271 r\4T1007A

WH
12 i5
12 15
I5 11 5

A medium priced hermetically sealed ladder filter, suitable for most communications
applications and high quality broadcast receiver equipment. Similar to the types used in
receivers such asthe FRGT

ln/Out
lmp.dance

-5(MBBW lkohml-6dBBW

6
8

12
15
20

16
20
24
2A

t.5
1.5
15
15
1.5

ln/Out
lmpedame

-80dBBW (kohm)

10 1k5
'l 5 1k5
18 1k5
25 1k5

Stck No Piice

16-45520 5.20
16-45521 5.20
16-45522 5.20
16-45523 s.20
16-45524 5.2A

HETICALFILTERS
Low cost filters for VHFIUHF

FIRO t?lw

STOCi( TYPES 7HW_ 2 CHAMBER
foloPad Fr4 Z
ilo 7HW MHr in/out

252MT1001A 435 50
252MT1090A 470 50
252MN1127A 463 50
252ilN'1111A 4s2 50

STOCK TYPES HRC! _ 4 CHAMEER

A high performance filter, similar to those used in the Rro00 and FRGTT00 ideal for ail low
cost SSB filter requirements, and suitable for upgrading existing equipment
cFM455J1 2 6kHz min SkHz max 2k t6-455'13 9.00

CFG/STFSERIES
A miniature high performance filter. possibly the highest selectivity/size ratio available
Supplied in shield and hermetically sealed case, and recommended tor use witn aesilns
involving the Mc3357/9 and u 1N3859 famiries, due to the excer rent stopband performanie.

TypeNo -6dBBW

CFG4551/SLFO4 4
CFG455H/SLFD6 6
CFG4ssG/SLFD8 8
CFG455F/SFO12 '12

Typs Frequoncy

CRM455 455kHz
CBM460 455kHz
CRM500A 500kHz
CFE455 455kHz
CRM560 560kHz
CSA1.oMK 1o00kHz
455D 455kHz

4

St*k No Price

16-45542 5.20
16-45542 5.20'16-45544 5.20
'16-45546 5.20

LFB/I.FH SETIIES

NT|UMurata

LFB4
LFB6i/CFU455H
LFBS
LFBlO
LFBl 2/CFU455F
LFH6S/CFW455HT
LFHSS
LFHl2S/CFW455FT

CERANflIC]IESONATORS
Low Cost, Small size alternative to Ouartz Crystats
These resonators provide a and are
especially suited to use with one and
dial pulse clocks etc. There parallel
resonanttypes. The majority nttypes
(CRM), whereas'bypass' and

STOCKTYPES CBW_2 CHAMBER

'ldBBW Afrd/['l]lzoffffi
12MHz 23dB/+30 29dB-30
SMHz 23dB+3027d8-30
'l2MHz 1SdBMint30MHz
TMHz lSdB Min130MHz

t616
Ars,i}}Edcg@ (rt

28dB-1531d8-15 4dB

28dB:1531dB15 8dB

z krbs
in/out ldB BW Ans-/*hdffi lmai
500 3 OMHz 25dbMrn:t5MHz 45dB
500 3 5MHz 20dB Llin:l 5MHz 4 5dB

3dB Bll A(* /l*lr ofl enfe
2 8[4Hz 25dts Mint6l,4Hz
4 CMHz 30dB Mint6MHz
3 5MHz 20dB Minl6MHz
1 2MHz 30dBMinl6MHz

272t\.tT1006A 145 500
272MT1001A 170 500
212M11019 i 60 500
2721\.4T1008 1d5 50

Sb* No Eie
17-1001 1 1.85
17-10901 1.85
11.11271 2.25
17-11111 2.25

Sto.&Io, Prie

17-10010 7.90
11.10210 7.90

Stocllb Prie

17-10062 3.15
17.10072 3.15

StoclNo Pri@

17-10063 3.15
17-',t0073 3.15
17-10193 3.15
17.10083 3.15

Fr4 Z
MH! inlo0t 3dBBW

435 50 loMHz
410 50 6MHz

hs h$
imen

4dB

5dB
2dB
5dB

lnsloss

lmaxl

8dB
6dB

6dB
8dB

{dBw -40d8(Minl (M6xl StockNo 1-24 25-99 tOO+

4kHz 'l5kHz '16-45511 1.95 1.45 t.i0
6kHz 18kHz 16-45512 1.95 1.45 t.i0
SkHz 21kqz 16-45529 1.95 1./tS 1.10

10kHz 23kHz 16-45514 1.95 1.45 t.t0
12kHz 26kHz 16-455t5 1.98 i.45 t.io
6kHz 14kHz 16-45525 2.45 1.95 1.55
EkHz lSkHz 16-45526 2.45 1.95 t.ss

l2kHz 22kHz 16-45528 2.45 t.gS 1.55

Feq
Mli.
't45

110

STOEK TYPES CBT - 3 CHAMBER
To*oPad F.€q Z
No,C8T i*h Hro6

Mode

pa ia llel
parallel
para I I el
sefles
parallel
parllel
NBFM Disc

StockNo 1-24

16-45573 0.60
16-46073 0.60
16-50073 0.60
16-4s575 0.60
16-56074 0.60
't6-10003 0.94
16-15455 1.20

25-99100+

0.48 0.40
0.48 0.210
0.48 0.40
0.,18 0.'lO
0.48 0.40
0.84 0.76
0.90 0.60

SEE THE COMPLETE CATALOGUE FOR DETAILS OF

t andconnectortypes
ts
* TOKO block fitters for video/iadio
* Fixedlnductois
* ouartz crystals

i

I

I

LFEt:f
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$cr cs e**mg'c# ma"des?*s

COMPUTERLEADS
To connect BBC/Acorn computer to
cassette etc 7 pin DIN plug to 2 x 3.5mm
iack plugs and 2 5mm jack plug. Length
approx Im

Stock No
03-10001

Alsofor BBC/Acorn 7 pin DIN plug to 3 pin
DIN plug and 2 5mm jack plug Length
approx 1 m.

Stock No Price
03-10002 2.05

5 pin DIN plug to 2 x 3.5mm jack plugs and
2 Smm jack plug. Length approx 1 m

Stock No Price
03-10003 1.90

Co-ax plug lo phono plug Length approx
12m

StockNo Price
03-10004 0.65

Price
2.O5

IIF

I-....7r=A +€-

l

ttl+ l

Z.STBPDS
Beware of immitations Jon Burchell's versatile
BASIC development system, based on the Z'8 basic/
debug CPU is the most adaptable and
underslandable enlry lo the design on MPU based
control systems The 28 TBPDS provides 8k x I
RAM,4k x 8 EPROM, containing utility soltuare, and
EPROM programming The z-8 TBPDS needs only
to be connected to an RS232 terminal (or a home
computer configured as one) to provide complete
program development/suppon Supponed bY
regular reatures i^ Radio & Electonics World
magazine, and now a line assembler and CPM
based cross assembler is available for fast and
v€rsatile applications and development Fudher
enhancements include an autostad board, to run
the BASIC programme held in EPROM power_up

StGk No Price
Built 40'00802 160 00
Bui t
autostad 40-00811 650

Z-8 lnterconnd cable connects ZB to PSll casseRe
interface, dnd RS232 term nal

ZSPOWERSUPPLY
Available built-only a boxed version of the power
supply with cassefre lnt€rface for the 28 TBDS
computer development Eystem t12V at 500mA,
+5V at 1 amp, +25V 100mA, TTL data input, a!dio
outto recorder

MIN'D'SERIES CONNECTORS
A range ofhigh performance connectors available in 15 and 25 ways, a I contacts are hard
gold-platedoncopperalloy Mouldingsarethermoplasticresin,gass-fibrefiledandmetal
parts are galvanized and ch rom atized

SOLDERCUP
Male and female connectors with solder
cup termination max 0.5mm

2,M

I.JU
i:ra -r t|
t.eo =t 1 3'

?aa

Male and nection with solder
pin-termin O.6mm. Suitable for ' ++ .
verticalPc Lead length 6mm. - t L*r r'. ll rI

Price
1.42

rlbii--
}<ro. - o oo

2.1s :' le{.*=l=-]C lsicc -! [-L..,*...-.r"Ti;1.89 ! r 

--
2.55

Oe$ription
28 PSU

Stock No Price
40,00814 33 00

Stockfrlo Price
r.30 -f- n.

1.98 - I
1 0-1 51 00
1 0-251 00
10-15200
10-25200

Stock No
10-15110
10-25',I 10
10-15210
10-25220

StockNo Price
10-151 1 1 2,55
10-251 1 1 3.40
10-15211 2.90
10-25211 3.80

ZE Datapack, very complete documentation of ZB
BASIC, anri 28671 CPU Refundable against
purchase of a zSTBDS kit, (or built version)

02-00800 10 00

Z8 I.!NEASSEMBLER
A 2732 EPROM, contains a 28 line assembler,
permining the use of zB code in programme
developments The enormo!sly enhanced speed of
development and operation offered bythis software
tool places the ZB well ahead of the rival single chip
MCUS for speed and versatility The EPROM
includes revised utilities wrifren in code. and comes
complete with extensive documentation to olug
into yourTBPDS

StockNo Price
EPROM 49 07861 40 00

zaExEc
An oceratlng system, in BAS CfortheZBTiny Basic
Development System z8 Exec helps you create,
save r an EPROM filing system, load and run
programs with [s 15 versatile commands A real
tl me clock and scheduler will allow programs to run
at pre se ected tlmes Supplied in 3 EPROMS

Stock No Price
49,07663 45 00

zSMCS
From Jonathan Burchell's cornucopla o{
microprocessing delights comes the zB single
board computer: a 4 lC design capable of running
BASIC/MC programs of up to 4K Bytes hom switch-
on lt is designed specifically to run the programs
developed with the Z8 TBDS, and rejoices in the
usual features ofthe 28i 16 perallel l/O lines, serial
l/O etc An approach lhat makes any other method
o, developing single-chip MCU's seem rather
lonowinded and unnecessary

ZSBACKP!-ANE
As described in July '83 R&EW Enables up to 2
Eurocards to be lsed in coniunction with the ZB
TBDS EasV connections to l/O, RS232 pons and
powersupplies

Stock No Price
Kir 41-00601 19.13
Buiir 4 1 -00600 25 14

RS232ADA
A serial interJace A,/D and D/A conveier that
provides easy communication with any RS232 pon

Stock No Price
Kit 40-9C232 41 40
Built 40-99232 52.00

LOWCOSTA/D
Another conversion (Sept€mber 1982) for the
faithful from Jon Burchell, but this time a low cost
approa.h with parallel interface A good place to
stad when you want to explore ihe world outside
your personal computer

StockNo price
Kit 40-42100 14 s0

irE$
i?'# r

Type/Way
Plug/1 5
Pl!9125
Socke/1 5
Sockev2S

SOLDERPIN

Type/Way
Plug/1 5
Plug/25
Socke/1 5
Socket/25

Type/Way
Plug/1 5
Plugl23

" Socke/l5
Socket/25

RIGHTANGLE
For PCB mounting right angle version with
supporting bracket, Max lead length4mm

MOULDEDCOVER
Side entry cover with cable clamp
Moulded in thermoplastic resin, glass fibre
filled

Ways Stock No Price
15 10-',15',122 0.76
25 10-25122 0.80

MICRC,PROCESSOR
AND MEMORIES

MEMOI?IES
Pc!,3_ $a!c:nd dynamrc

, tAVs 31C EPRoMS All a,e

6a(xl sERlEs
Typ. Slo*No Prk.

68mP m468m 12s
6810P 2G06810 1 15

6820P 2Gffi820 r75
6821P 26{6821 .l 

00

6040P 2C0684{ 3 15

fl50P 26#850 1 t0
m52P 2806852 100
68{88P 2668488 { 5{
6803 2G06809 8.00

6802 26-068C2 3,20

68A00P 2S16800 3.90

68421P 2&16821 2 r0
68A1!P 2&16840 155
68A52P 2&16852 275
68800P 2t26800 4 S
68B2rP 262ffi21 25
68840P 2S26€40 {,65

6€850P 2S26€50 2 13

mB52P 2S268s2 295

ZaO4IUlHz DEVICES

Typ. Sbcll|o. PrkE

z!04 2$18400 3 40

z80APi0 2&18420 2 95

zSl]AcTc 2st&30 290
ZS0ADMA 2&1M10 730

z8oDAR] 2S18470 6 10

z80AS10/r 2S1M1 r 50

2B0AS] 0/2 2618//2 I 5A

z8oAsr0/9 2&18149 890

Nobi The Z80A ianilr mq be

used N hifher spsed

replamments lor rhe dandard

speedZml2 0MHdDevices

ZAO86t!Hz
DEVICES

Shc* l,lo Pft6

2G28400 8 05

2S28420 815
2&2M30 845
2608612 r7 50

aOAO IMHzSEnIES

Type Stocl No Pice

ffi0AF 2&0m80 2.S
4212 2G0821r 1 55

8224 26-0822{ 1 90

8251 2F08251 310
825s 2&08255 258

Irs: lrrde t/pes fom we
(no^n narliadlrers

STATIC
Dlvtu Stslllo PriDe

6116-3 2t36116 350
?ttta 2m2114 120

21i2 2fi2ir2 130
211t 2SC2i| ?30
TA2 2ilC2r02 120
26132-6 2tC6r32 15m
MC51r0lP45 2il510i 3 16

Stock $lo Price

40,0081 2 30 95
40-00813 36 78

Tvpe

z80B

z808Pl0

zsoBcTc
78671

DYTUAMIC
Typ. stock ilo hits
82M ?M82il 3 00

411A.2 2S24116 0,r0
4it6-3 2'31116 0ffi

UVEPROMS
Typr Stocl lic Prb

ztu 2ts027M 63S

2132 2&02732 400
2716 2642i16 300
27C8 2m2708 2.O

[*C arrd H]any sther types iru the e ata,ogue.
(}Efttr'; ask tsr details of $ur cErstcrm rahle and
t€rminati0n facii ities.

5ee o*,nr brr*ad se|efiti$r-. of €ot"fliputer hooks!
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available and the size should be stated when o.ceting. ppM3O2/24
drive amp, card, balance transformer and size 24 metei (DlN45406).
PPM302/34 dtive amp, card, balance transformer and size 34 mets

PPM SYSTEMS

Professional balistic
measurement systems

PPM SYSTEMS TO DIN454O6

(DtN4s406)

sound

Stock No Price

TOOWPAMODULE
All partsforthe best 100W
complementary amplifieryet
pu bl i shed

Kir

41 -00504 36.48
HEATSINK (2 required)
21-08035 8.60

LOUDSPEAKER/AMPLIFIER
PRC,TECTION

41 -00505

Very substantial
20A relay driven

bythe
multifarious

HA1 2002
amplifier

monitor lC
Protects against

overload,
temperature

offset etc,

f8.39

PSU_25OVAFORPA
A multi primary toroid designed specifically for the above
system with substantial reseruoir capacitors

ELECTRONIC CASSETTE
A fully sole ted cass ism, featuring front loading
and simple control. ith Canon permalloy stereo
head alt ous oth ted it required. This is the

in details oI rhe broader range
al Marketing. Fult specificarion
th alternative head options for
r available soon. See Auoust

tt;
,v

50-30201
50-30202

StockNo

50-001 21

114.92
119.12

Price

28 35
Stock No.

57-071 10

a5-22440

Price

24.45

7.44

SPECIFICATION:
Rated Operating Voltage: Motor + 1 2VDC a 10%, Solenoids * 1 2V DC
1l0ol" lnshllation: Venical or Horizontal Wow end Flute.t >O 08%
WRMS (>1s)(TestTap€: TEAC Mfr-111) Spooliog Time: FF or BEW
>1'15 seconds (TDK DC-60) T.pe Speed: 3,000H212% Moror
Consumptioni (Play, FF, REW)>]00mA Heads - REC/REP: Canon
H3332'0202 (2channel sendust) Erast Canon H53211,02 (2 channel,
double gap, metal capable)

LOWCOSTPPM SYSTEMS
The PPM402 is a meter movement and Drive Amplifier card

ing a cost effective peak progra
iiy. The driver consists oI a varia
ull-wave active rectifier and o
istic suitable for the meter sca

meter ls individually aligned to be within pubtished dara so that
repeatability oI response is guaranteed ln operation this means that
peaks are not only captured, but also valued closely to what the ear
may perceive PPM402|24 drive amp,card with size 24 meter ppM4O2/
34 drive amp, card with size 34 metet PPM4O2IK drive amp kit with
size 24 meter.

Oe$ription

TN3600 deck
84843 Cassette deck control lC
LBl 288 Darlington Driver

(for solenoids)

StockNo Price

72-03600 28.00
6'l-00843 1.95

61-01288 1.3s

Type

PPM302t24
PPM302t34

Type

PPM181

Card to affix to meter

Stock No Price

50-40201 55.13
50-40202 59.73
50-40203 45.98

1 1 o/240V PR r

1 5-0-1 5V
42-0-42tlsec

2200ApFl63V

200v Ptv/
25A Bridge
Rectifier 90-00564 2.20

AUDIOLIMITER
A high quality means of preventing amplifier overload in
HiFi, PA or Broadcast systems

41 -00501 e13.82

TAPE OSCILI.ATOR BLOCK TBP23

Pre-aligned oscillator block for bias and erase use in cassete and tape
decks. High stability push pull oscillator, with shielded case.

SPECIFrcANON:

Osc
rase
tese
ture

TYPe StockNo price

7248OR1018N 99-01018 zJs

Type

PPM402t24
PPM402t34
PPM4O2/K

DRIVEAMPLIF!ERS
PPtv, t 2t I ENCAPSUT-ATEDf
Featur: * 855428 compatibility * Smail e{er nt
count.* Maxrmumooponlnityforuseroptions.* e-
up.* Smalls;ze30x20xt5mm I Wtdesupptyvari e.
* Wide supp vvarlation roler€nce. * Low cuirentcons!mption.
The fLll wave rectlfier, p,ece wise orocessor and drive amplifiers,
-i<eth ss uieidealior
,. € wid€ v aDO cations
ro per{c.r and 855428
da*ta.dw ytolerance.
ar. needed which ailow dynamlc and static Darameters to be user
adtusted

Tr
PPM']21

PPM r3r |CARD'

Tvpe

FPMl 31

Ca rd to affix to meter

PPM t8t |CARD'

PP[4 131 is a small, high quality meter drive amptifier, ideat for
incorporation into mixers and other equipment where unbalanced
signals are present There is adequate gain to cope with non-standard

plies present no pro ppM l
cted against revers he am
ther single or dual the
linked in or our of ppM 1

Sou g been aligned, both statically and ballisticaly,
to t cation and because onty high stabitity close
tole are used, alignment rs achieved in Wo steps_

Stock No Price

50-00131 36.75

A high performance peak programme meter amplifier card of small
size for mounting directly onto the rear studs of meter movements.
The inpul rs e balance i
large commo tion. An t
sum and difte rement, l
as a ster of the pp d as unity
(OdBm = varied by atignmeni
is a simp dure. The itt tO way
edgecon ofcalibrat

Stock No Price

50-00181 69.35Kt
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* BOOKS BOOKS BOOKS BOOKS *
IUOTOBOLA DATA &O{}KS

EUROPEAI{ TASTEB SELECTOiI
468pp; Paperback; Motorola

Stock No: 02-14000 Price f4.05

tOW POUIER SCHOTTKY Ttt
468pp; Paperback; Molorola
Stock No:02.29478 Price f4,05

UilEAR ITTIEGRATED CIRCUITS DATA
830pp; Paperback; Motorola,

Stock No: 02.08182 ?if,'El.N
TOTOROTA MEilIORY DATA MATUAT
280pp; Paperback; Motorola.

Stock [tlo: 02-l)2168 Pdce t5.20

IHE EUROPEA]I CTOS SEIECTIO]II
860pp; Paperback; Motorola

Stock No: 02.04000 Price f7.55

EUROPEA]II HOTE ETECTROIIICS:

II{TEGRATED CIRCUITS

590pp; Paperback; Motorola

Stock No: 02.18182 Price f6.05

EUR0PEAiI HOilE ELECTBOilICS: DISCREIE
DEVICES

590pp; Paperback; Motorola

Stock No: 02-28182 Pdce f6,05

RADIO & ELECTfiONiCS
ACTIVE FILIER COOXBOOX

By D Lancaster

1975;240pp; 135 x 2i5mm; Paperback; Sans:
tsBN 0.672.21168-8

Stock Noi 02.21168 Price f12.45

ACNVE FITTER DESIGil
By Carson Chen

1982,'134pp, 150 x 225mm, Pao€rbacr, Hayden
lsBN 0-8r04.0959.3

Stock No: 02{B5l}3 hice f1035

BEGI]TTERS GUIDE TO EI,ICTIHTICS
By 0 Bishop

1982,240pp, 120 x l85mm, Paoerback,

Butterworth, ISBN ME{0413-2,
Stock No:0244134 hie t1,5
BEGIiINEBS HATDBOOI( Of A.ITTEUR
RADIO

By G Laster

1979, 384pp, 135 x 21som, Paoemacx, Sans,
lsBN 0-672.21569.1

Stock No : 02.02{ I 56 hica f1 1 ,45

BEGIiITTERS HAIII}8OOX OF E Pf,(UEfiS
By D L Heiserman

1981,216pp,175 x 235mm, Paperback, Prentice,

tsBN 0.r3.0742864

Stock No: 02{7428 Price fll.fi)
BUII.DITG & IilSTAUII{G ELECTROilIC
rilTRUStOil At-ARmS
By J E Cunningham

New Ed 19i7, 128pp, 135 x 215mm, Paperback,

Sams, ISBN 0-672-2195+9

Stock No: 02-21455 Prhe gl.3)

cros cooKBoox
By D Lancaster

1977,416pp, 135 x 215mm, Paperback, Sams,
lsBN 0.672-21398-2

Stock No: 02{2.21398 kice f11,85

DESIGTI OF ACTIVE FILTERS

By H M Berlin

1977,240pp,135 x 215mm, Paperback, Sams,

lsBN 0.672.21539-X

Stock No:02.21539 Price fl).30

DESIGI{ 0F 0P AMP CIRCUITS whh
erpedments
By H M Berlin

1977,2Mpp,135 x 215mm, Paperback, Sams
tsBN 0.672-21531-3

Stock tio: 02-21537 Price f!.30

DESIGIII OF PHASE.TOCKED LOOP CIRCUITS
with erperiments
By H M Berlin

1978, 256pp, '135 x 2l5mm, Paperback, Sams, l8N
0.672.21545-3

Stock No: 02.21545 Price €9.30

DIGITAT ELECTROilIC TECHilOI.OGY
By D C Green

1982, 171pp, 185 x 245mm, Paperback, Pitman,
lsBN 0.273-01722.5

Sto* No: 02.17225 Price f6.95

EFFECNVELY USIIIG THE OSCIUOSCOPE
By R G Middleton
1981, 168pp, 135 x 215mm, Paperback, Sams,
lsBN 0-672.21794-5

Stock No: @.21794 Pdce: f9.30

EtECTROiltCS I
By D C Grcen

2nd Ed 1982, 150pp, 175 x 235mm, Paperback,

Pitma n, ISBN 0-21 3-01821 -2

Stod No:02{1&7 Price: €6.$)

ELECINOillcs IN

By D C Green

2nd Ed 1982,206pp, 175 x 235mm, Paperback,
Pitman, ISBN 0-273-01831-0

Stocl No: @{1831 Price: f7.65

ELECTNOITIC PROJECIS FOR HOilE
SECUR]TY

By 0 Bbhop
1981, 92pp, 135 x 21smm, Paperback,

BLttenror$, ISBN 0-408-00535.1

Sto* llo: 0245351 Price: f3.60

EI.ECIROTIC TEI"EPHOTE PRNECTS
By A J Caristi

1979, lBpp, 135 x 215mm, Paperback, Sams,
lsEN 0.672.21618-3

Stoct No:02-21518 Price: f7.60

ERROHAGilEnC CORE DESIGT{

By M F'Doug'DeMaw
1981,251pp,155 x 235mm, Paperback, Prentice,
rsBN 0-13.314088.1

Stock No: 0240881 Pice: il2.45

FU,TDATOilS OF UIIRELESS AilD
ELECTROTICS glh Ed

By M G Suoggie
1980, 520pp, 135 x 210mm, Paoerback,
Butterworth, ISBN 0-408-00188-7

Stock No:02{1887 Price: f6.fl)
HAilDBOOX OF ETECTNOTIC TABI.ES
Fof,fut-As
By Howard Sam Eqineerirg Stafi
5th Ed 1979, 288pp, 155 x 255mm, Ha'rdmver,
Sams G672-21532-2

Srod th: (P-215.? Prhe: fIl.fl)
osclrGooPEs
By S Preilks
iS1, l61pp, 155 x 245mm, Paperback, Prentice,
lSBl,i 0-835$5353.X

Stoct l,lo: 02{3548 Prie: f 11.S

P0PUI-AR CIRCUITS: BEADY-REFERETCE
By J Ma*us
1S2, 216pp,210 x 280mm, Paprback, l\.4cGraw-

Hiil, lsBN 0-07-040458.5

Stock No:02.04685 Price: f12.50

PRACTICAT SOLID€TATE CIRCUIT DESIGIII

By J E Oleksy

2nd Ed '1981,216pp, 135 x 21smm, Paperback,

Sams, ISBN 0-67 2-211 87 -2

Stock No: 02-21787 Price: f8.45

SOIIR HEATII{G
By W G Scheller

1980, 160pp, 57: x 8%, Paperback, ISBN 0-672-

21621-3

Stock No:02{2-l}0101 Price: f7.15

SOI{ OF CHEAP I'IDEO
By D Lancasta
1980, 224pp, 135 x 215mm, Paperback, Sams,
tsBN 0-672-21723-1

Stock No:02-21723 Price: f!).30

STUDY IIOTES FOB TECHNICIATS:
ELECTRICAT AITO ETECTROilIC PRIilCIPTES

-vot I
By J B Pratley

1982,72pp,190 x 250mm, Paperback, McGraw-
Hiil, rsBN 0-07-084661-8

Stock No: 02.{5618 Price: f3.75

TRAttSttsstotl sYsTEts TEc il
By D C Green
2nd Ed 1982; 148pp, 175 x 235mm, Paperback,

Pitman, ISBN 0-273-018264

Stock No: 02.01826 Price; f5.25

TV AilIEITiIAS & SIGI{AL DISTRIBUTIOil
SYSTEMS
By M J Salvati

1979, 256pp, 135 x 215mm, Paperback, Sams,
lsBN 0-67?-21584.5

Stock No:02-21584 Price: f10.15

555 TITER APPUCATO]IS SOURCEB(x)K
By H &rlin
1976, 160pp, 135 x 21Smn, Paperoack, Sams
lsEN 0-672.21538.r

Stock No:02.21538 Price: f6.fi
99 PBACIICAT ETECTROTIC PRUECTS
By H Friedman

1979, 128pp, 135 x 215mm, Paperback, Sams,
lsBN 0-672.21635.3

Stock No:02.21635 Price: [5.90

CONfiFUTER EOOKS

CHEAP V|DEo C00K8fi)l(
By D hncaster
1978, 256pp, 135 x 215mm, Paperback, Sams,

tsBN 0-672-21524-1

Stock No:02.67221 Prhe: f6,75

COMPUIER GRAPHICS PRITER
By M Waite

1979, l84pp, 135 x 2l5mm, Paperback, Sams,

tsBN 0-672-21650-7

Stocl Nor m-2160 Pice: f12.70

flTRODUCITG THE BBC TICRO

fi I Sinclair

1983,160pp, Paperback

Stock Noi 02{0103 Pric€: S.95

IUTRODUCTIOI{ TO TICROCOISPUTERS rcR
IHE HAT SHACK
By H L Helms

1979, 96pp, 135 x 215mm, Paperback, Sams,

lsBN 0-672.21681.7

Stock No: 02-21800 Price: f5.05

MASTERIilG THE COTOUR GETTIE

By I Sinclair

1983,160pp, Paperback

Stock No:02-02.0102 Price: f5.95

MICROCOMPUTER II{TERFACI]UG TUTTH THE

PPI CHIP

By P F Goldsbrough

1979,224pp,135 x 215mm, Paperback, Sams,

lsBN 0,672.216t4-0

Stock Nor 02-21614 Price: t8,45

PRACTICAT HABDWAFE DETAILS OF Z3O,

8080,8085, & 6800 M|CRoCoMPUTER
SYSTETS
By J W Coflron
198'1,330pp, 180 x 240mm, Hardcover, Prentice,

tsEN 0-13-691089-0

Stock No: 02.69108 Pice: f2il.lS

PBACNCAL PROGRAMS FOR THE BBC

COTPUIER AIIID ACORI{ ATOH
By D Johnson-Davies

1982, l20pp, 145 x 210mm, Paperback, Sigma
(w), rsBN 0-905r04.14.5

Stock No: 02.04145 Price: f5.95

PRACIICAT TROUBTESHOOTI]'IG

TECHI{IOUES FOR iIICROPROCESSOR

SYSTEMS

By J W Collron
1981,256pp, 180 x 240mm, hardcover, Prentice,

lsBN 0.13.694273.3

Stock No:02{9427 Price: f20.65

PROGRAMilIITTG UTTH BASIC
By B S Gottfiied
2nd Ed 1982, 282pp, 210 x 275mm, Paperback,

McGraw-Hill, ISBN 0{7-023855-3

Stock Noi 02-38553 Price: f5.95

1981, 186pp, 175 x 235mm, Paperback, Prentice,

lsBN 0-13,931121-1

Stock No: 02-93112 Price: f8.45

WORDSTAR UADE EASY
By W A Ettlin
1981, 126pp,185 x 235mm, Paperback, McGraw-

Hiil, tsBN 0.931988-69-l

Stock No:02{8691 Pilce: f9.95

THE ZX SPECTRUM - YOUR PERSOITAT

COTPUTER
By I McLean, S. Rushbrook Williams and P

Williams

1983,240pp, Paperback

Stock No: 02.001ffi Price: f5.95

Z8O TICROCOTPUTEB DESIGiI PROJECTS

By W Barden Jnr
1S81, 208pp, 210 x 280mm, paperback, Sams,
lsBN 0.672.21682-5
Stock No:02-21682 Pilce: fl2.70

Z.8O TICROCOMPUTER HAIIDBOOK
By tlY Barden

1978, 304pp, 135 x 215mm, Paperback, Sams
tsBN 0.672-2'1500-4

Stock No:02.21500 Price: fl1.85

Z{O MICROPROCESSOR PROGRAMMIIIIG
AIID I]YTERFACITG Bq}KS 1 & 2
By Nichols et al

Book 1 - 1979, 304pp, 155 x 245mm, paperback,

Sams, ISBN 0-672-21609-4
Stock No: 02.21609 Price: fl1.00
Book 2 - 1979,496pp, 155 x 245mm, Paperback,
Sams, ISBN 0-672'216'10-8

Stock No: 02.21610 Pilce: f14.40

28000 MICR0PR0CESS0R: A DES|Gttl
HAilDBOOK
By B K Fawcett

1982,308pp,175 x 230mm, Paperback, Zilog (P),

lsBN 0.13-983734.5

Stock No: 02.37345 Price: f14.40
I6.BtT MICROPROCESSOR HAI{DBOOK
ByAOsborne&G (ane

1981, 600pp, 175 x 235mm, Paperback, i/cGraw-
Hiil, tsBN 0.931988-43.8
Stock No: 02.88438 Pilce f14.50

68(X)0: PBIItCIPI.IS AllD PR0GRAMMII{G
By L J Scanlon

1981, 238pp, 155 x 235mm, Paperback, Sams,
lsBN 0.672.21853-4

Stock No: 02.21853 Price fl2.70

8O8OZ8O ASSE[iBtY LANGUAGE
By A R Miller
1981, 328pp, 170 x 255mm, Paperback, Wiley
lsBN 0.471-08124.8

Stock No: 02-81248 Price f8.50

68M ASSEMBLY IAIUGUAGE
PROGRAMMITTG

By L A Leventhal

1981,600pp, 160 x 235mm, Paperback, McGraw-
Hill, lsBN 0-931988.35,7

Stock No: 02t8357 Price f12.95

68M ilrcBOCOMPUTER PROGRAMMIiIG
AIUD IIITERFACING with experiments
By A C Staugaard

1981,212pp,135 x 2'l5mm, Paperback, Sams,
tsBN 0,672.217"q8-8

Stock No: 02.21798 Price f12.70

68000 MICROPROCESSOR HAI{DBOOK
By G Kane

1981,114pp,175 x 235mm, paperback, McGraw.
Hiil, tsBN 0-931988-41-1

Stock No: 02.88411 Price f7,95
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umhit for low cost test gesr ond tools
HITACHI PORTABLE OSCILTOSCOPES'ENGTNEER'RANGEpLrERs,currERs

A range of low cost but superb quality
handtools that feature best Japanese steel
and box-joint construction (other than E4-
30510), The cutter range includes slant and
oblique types which are considerably
befter suited to trimming component leads
through PCBs than standard diagonal
types. We have no hesitation in
recommending these as excellent value for
money. Hardened bench engineers have
been known to prefer these to other better
known Swedish-made types costing twice
as much.

FIATANGLENOSEDPUERS

' v2l2
, DC to 2OMHZ

s6-oo2t2 €305

v222
DC to 20MHz
56-10222 €350

v422
56-00422 85.20

tOU/ COST HIGH PERFORMANCE
oscrtLoscoPEs
from one of the best known manufacturers in
the industD/

* nll above are duat beam, with buitt-
in callbrator, probes etc.

THANDATi TFO4O 8 DIGIT LCD FREOUENCY METER

SI.AilT EDGE CUTTERS

StockNo Price
54-50505 5.30

I.AP.'OINT DIAGONAI. CUTTERS

StockNo Price
54-30510 2.9s

Stock No
54-30500

FIATNOSEDPLTERS

St@kNo Price
54-30501 5.15

Stock No
54-30506

DIAGONALCUTTERS

Stock No

54-30507

5.445.30

5.15

LONG TAPER NOSED PLIERS

Slock No. Pnce
54-30504 5.44

Freq Range
Resolutionl
Sensitivityl
Functions:

Baftery Lite:
Size:
Weight:

Stock Noi

RFGENERATOR LSGI 
'

'l 0H2 40MHz (To 4oOMHz when used with TP6OO prescater)
Downto lHz
40mV rms

set. 2 Gatetimes. power
presceler
racy). Timebasetadory

Typic6lly 80 hoursirom 6 alkaline,C,cells
255 x'l50x50mm
l200gmswith bateri€s
56-2@00
't45,00

A stable wide-range generatorfor the hobbyist, service technician, schools, colleges, etc
Freq. range i 

lo I MHz (Harmonics 95-45OMHZ) o/l MH'-3,5MH2,

Accu,acvi 1uo#i,?l'.[ff.lT.yl]oscror.r to rsMHz

Powrr required:
Size&Weisht: lsoil.l)x238(W)x130{D)mm 25kgapprox
Stock No: 56-9OOt7
Price: 71,00

Autumn/winter '83 supplement. All prices subiect to vAT & P&P (60p per order) correct at time of going to press



I
I

r SAME DAY DESPATCH WHENEVER POSSIBLE.
! PLEASE USE THE STOCK NO's - ORDERS WITHOUT MAY
r ONLY MANUFACTURER'S FIRST QUALITY GOODS.
! THE BROADEST RANGE, THE BEST PRICES.

BE DELAYED

E I
NAME & ADDRESS

POSTCODE

TELEPHONE:

PLEASE USE BLOCK CAPITALS

Please check your last i

CHEOUE
POSTAL ORDER
ACCESS or BARCLAYCARO
No.
OTHER
AMOUNT OF PAYMENT ENCLOSED
AMOUNT OF CREDIT OR OEBIT NOTES

Please note that a flat
Pleae tick if ordering by crodit card and would prefer any out OrderS lrrespectiVe Of t

of stock items to be cancelled. E levied on heavy items

-5.
CARRY OVERLEAF

MINIMTIMONDERS2.OO

p of 60pis made on all C.W.O.
addition to any extra charges
sformers.

rate P&P char(
ralue, this is in
e.g. mains tran

RffiElI intermtionul ,/ llll I I-'TI I IL1:.fflTE :{ 
'Trn 

I :IJII il lTrtrm I [Ff{t
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F
I
I r

\
t\ ilil0m[DEm [0mm CARRIED FORWARD

Have you any ideas for products not already shown?
lf so please tell us here.....

ffil,iL

nmBII intermtionol i I [Ff:-n,/il!r!tlT]Ii TI-flTTTI :fiTiTi T :Til il TIITfli

CI-IRISTMAS D ISCOUNT VOUCHER NO. I

W0R\H fl.tj
Agoinslon orderfor 4 x 0l -12OO4

I x 0'l-00409

CHRISTMAS DISCOUNT VOUCHER NO.5

w0RrH t9.00

Agoinstonorderfor 1 x56-00901
AD90l Multirneter

CHRISTMAS DISCOUNT VOUCHER NO.2

u/0Rril !,3.29
Agoinslon orderfor

f ar*,rrMAs DrscouNr voucHER No.3 f ar*,rrMAs DrscouNTVoucHER No.4

u/0RrH et.50 w0RrH s,t.0t

Agoinston orderfor 1 x 01-84059 Agoinston orderfor I x 55-05020
I x 0l -00159 I x 01 -l 2001

f cHRrsrMAsDrscouNTVoucHERNo.6 
-)

u/0RrH !2.50

Agoinslonorderfor I x 40-20001

LCD Stopwotch



$o)
{ffi,r

$

7.00
cN(f.e

$$o2

$o9
Means you pay ONLY f, 17.5O

*$

3.70
4.30

8.00

6.50

x

I
I
s

Fezturu {6TA
Full Adoranging digital multimeter with M
35 digit LCD, range change and B
continuity bleeper
lnputimpedance: loMO
DC VolLsi 200mV-2-20-200-l 000V
AC Volts; 2-20-200-600V
DC Cuneng0-200mA, I 0A
AC Cunenl 0-200mA, l0A
Resistance: 200O-20k0-200kO- 2000kO
Accuracy: DC; 7% of rcading +O 4% of
fullscale
Dimensonsi I 60x80x30mm
Weight 2509
Supplied with baneries and spare luse

s49.00

$o'6

1 x 40-20001 LCD Stop Watch

Less t2.50 CHRISTMAS DISCOGNT

3.90

x

I x 56-00901 AD901 Digital Multimeter

Less 89.00 CHRISTMAS DISCOUNT
Means you pay ONLY

I x 9O-OO1E7 PlaneCTankBattleCameWatch

SPECIALCHRISTMASPRICE A5.5O

f.12.50

***
**

LCD DigitalQuartz
Came and Watch in one
NormalTime function
(hour, minute, second, date)
12,24 hour system
Automatic digital scoring
and sound effect

CHRISTPIASOFFERS

4x01-12004 MFullSpecNICAD4xBOp: S3.20
1 x O1-0O409 MCharger S. 4.95

CATALOCUECOST S 8.15

Less S1.15 CHRISTM,AS DISCO0NT
Meansyou pay ONLY A

4 x 01-12004 ,A,A NICADS 4 x 80p : f. 3.20
4x0l-12434 Sub D NICADS4 x 11.60: S 6.40
1 x 01-84054 PP3 N|CAD: S 3.70
1 x Ol.O22O4 CH4/RX4 Universal NICAD Charger: f. 7.49

CATALOCUECOST 5,20.79

Less t3.29 CHRISTMAS DISCOUNT

1 x 01-84054 PP3 NTCAD:
I x 01-00159 PP3 NICAD Charger

CATALOCUECOST

Less tl.50 CHRISTMAS DISCOUNT

Means you pay ONLY 3

I x 56-05020 X-B Battery Tester tr 3.95
I x 0l-12001 BatteryAdaptors g 0.96

CATALOCUECOST I4.91
Less tl.01 CHRISTMAS DISCOUNT

Means you pay ONLY A

Features:
Stopwatch with 1/l00ths
of a second, normal time
with seconds display a4d
selectable European/US
daia formats, pace maker
'bleeper' for joggers etc.
Complete with neck cord.

I x 9O-OO188 Sea Ranger Came Watch

APECIALCHRISTMASPRICE f5.5O

MeansyoupayONLY A1O.0O

Autumn/Winter '83 supplement. All prices subiect to VAT & P&P (60p per order) correct at time of going to press 11



TRANSISTORS

TRANSISTORS
Small Signal/Low Frequency
Device Stock No. Price

58-00]82 0.10
58-OO212 0.10
58-00237 0.08
58-00238 0.08

, 58-00239 0,08

58-00307 0.08
58-00308 0.08
58-00309 0.08
58-00327 0.13
58-00337 0.13

58-00413 0.10
58-00414 o,',r1
58-00415 0.10
58-00416 0.11
58-00546 0.12

58-00550 0.12
58-00556 0.12
58-00560 0.12
58-00639 0.22
58-00640 0.22

58-04013 0.30
58-04063 0.30
58-01 108 0.10
58-01212 0.10

58-02904 0,25
58-02905 0.25
58-03905 0 10
58-03646 0.30

58-03648 0./t0
58-03666 0.30
58-03668 0.40
5A-O2812 0.19
58-01084 0.25

58-01085 0.25
58-01775 0.19
58-02546 0.24
5A-O2547 0.24

SmallSignal RF Devices
Stock No. Price
58-06500 0.22
58-06241 0.r8

Use BF241
Use BF241
58-06362 0.49

58-06440 0.21
58-06441 0.21
58-06479 0.56
58-06679 0.55
58-07091 1.33
58-07096 1.45

58-10095 0.99
58-08092 0.50
58-09090 0.90
58-21936 5.00
58-06232 0.60
58-02369 0.38

TRANSISTORS
Small Signal RF FET/MOSFET

StockNo. Pilce
59-00256 0.38
60-06960 0.99
60-06961 0.70
60-06963 0.99
60-06981 1.20

59-02310 0.80
59-02176 0.65
60-05680 0.75
59-01055 0.32
59-01 168 0.37

BC182
8C212
8C237
8C238
8C239

8C307
8C308
8C309
8C327
8C337

8C413
8C414
BC41 5
8C416
8C546

8C550
8C556
8C560
BC639
8C640

MPSA13
MPSA63
zTx108
zrx212

2N2904
2N2905
2N3905
2SB6464
2S864€A
2SD6664
2SD668A
2SA872A
2SA1084E

2SA1085E
25C17754
2SC2646E
25C2547E

TRANSISTORS

Device

BFYSO
BF24'l
9F273
9F274
8F362

BF44O
9F441
8F479
BF679S
BFR91
BFR96

BFT95
BFW92
BFY9O
NE21936
zJx323
2N2369A

Device

BF256
BF960
BF961
BF963
8F981

J31 0
J1 76
MEM680
2SK55
2SK168

3SK45 60-04045 0.49
3SK51 60-0405',1 0.54
3SK60 60-04060 0.58
3SK81
3SK88

40673
40822
3SK1 12

60-04081 1.32
60-04088 0.99

Replaced by 35K51
Replaced by 33K45

60-04112 4.50

ICs Cf,,P^ECITORS RESTSTORS

INTEGRATED CIRCUITS

TRANSISTORS
RF POWER DEVICES

TRANS]STORS
Audio Power
Device

BD1 39
BD140
BD165
BD1 66
BO179

BD1 80
TIP3l A
TIP32A
tvlJ2955
2N3055

258120
2SD760
2SJ49
2SJ5O
2SJ83

2SK1 35
25K227
2SD753
sM31 59
sM31 50

Device

tvt RF237
M RF238
M RF245
MRF449A
MRF472

M RF475
M RF629
PT881 1

2SC1945
2SC1971

2SC2053
25C2097
IP2320
VN664F
zTX3866
2N3866

Device

BA2M
8A379
ND4981 -7E
oA91
oA41
TDA1061
PWO2
so4
w005
tN400'r

tN4002
tN4004
1N4148
tN5404
tN6263

DIODES
Varicap
Device

BAl02
BA1 21

BB1 05B
BBl 09B
BB2O4B

88212
lTT210
MVAMl 1 5
t\,,lvAM 12s
KV1 21 0

KV1 21 1

KV1225
KVi 235
KV1 236
KVl3'10
KV1320

Stock No. Priee

58-15139 0,29
58-1 5140 0.31
58-1 51 65 0.46
58-15166 0.48
58-15179 0.38

58-15180 0.41
58-15031 0.35
58-15032 0.35
58-12955 0.68
58-13099 0.58

58-15720 0.60
58-17600 0.60
60-01049 3.10
60-01050 425
60-01083 3.55

60-00135 4.25
60-00227 3.55
58-03753 2.34
58-03159 5.95
58-03160 5.95

Stock No. Price
58-14237 320
58-14238 16.50
58-14245 40.00
58-',t44/9 16.50
5A-14A72 1.25

58-14475 4.60
58-14629 4.99
58-188'11 9.50
58-01945 2.60
58-01971 2,49

58-02053 0.63
58-A2071 14,75
58-12320 10.24
60-02066 0.95
58-03866 0.'t5
58-13866 1.20

Stock No. Price
12-O2M7 0.17
12-03797 0.35
12-49817 0.51
12-00916 0.07
12-00476 0.10

12-10617 0.95
12-62006 0.75
12-24006 0.45
12-10506 0.24
12-40016 0.05

12-40026 0.07
12-40046 0.07
12-41446 0.05
12-54046 0.16
12-62631 0.62

Stock No. Price
12-01025 0.30
12-01215 0.30
12-01055 0.30
12-01095 0.27
12-02045 0.36

12-02125 1.9s
12-02105 0.30

Use KV1 235
Use KV1 225

12-12105 2.45

Use KV'1236
12-12255 27s
12-12355 2.75
12-12365 2.55
12-13105 0.40
12-'13205 0.40

Devico Stck No.

K84417 61-04417
KB4420B 61-04420
TDA4420 61-1442A
IDA4421 61.14421
K84423 61,04423
KBM24 61 -04424
K84430 61-04430
K84431 61-04431
K84432 61-04432
K84433 61-04433

K84436 61-04436
KB4{il7 61 04437
KBe38 6t-04438
K84441 61-04441
KB4A45 61 04445
K84446 61-04446
KB4MB 61-0444a
NE5044 61,0s044
[4C5229 61-05229
NE5532 61-55320

KM5624 6t -0562d
sD6000 61-06000
s16270 61-06270
sL63t0 61-05310

s16600
sAS6610
s16640
s16690
sLs700
SAS671 O

tct 7555
lcL8038CC
MSL9362

tvlsL9383
TKl 0170
TKl 0321
H411223
H411225
HA12002
HA1 201 7
H412402
HA12411
H412412
1F13741
MC14412
MK50366
t\4Ks0375
MM53200

Prica

1.80
1t9
2.65
2-65
230
1.55
2.30
1,95
1,95
172
1.53
175
222
1,35
r.29
215
16s
226
950
220
435
375
200
200

6r,06600
61,0661 0
6t,06ffi
61 06690
61-067m

61 -0671 0

61 7s550 0.98
61-08038 4 50
61-09362 1 75

61-093tr 1 75
61-10170 1 87
61-10321 2.rS
61-11223 215
61-11225 r 45

61-12002 1.22
61-12017 080
61-12402 1 95
61-12411 1 20
61-12412 1 55

61-13741 o:t:t
61-1M12 6 85
61 -50366 3 :t6
61-50375 3,85
61-s3200 3 9{'

61 01190
61 02312

61 -05523
61-05524
61 05525
61,0s526
61-55271

61 -071 06
6t-07137
61 72161
61 -12162

61-08629
61 -08647
61-08793
61,10551
61,12009
61 -12016
6 1 -4401 5
61 44152
61,141 51
61-14152
61 -141 56

21-74052 0 iU,
21 14062 0.it0
27-1BoA2 O.,lO
27-74122 0.40
21 14152 0.40

21-1A1A2 0,40

21-79052 o.il!)
27-79062 0.49
21-190A2 0.49

21 79122 0,19
27 19152 0 49
27.79182 0 49
21-19242 0.49
27-78D50 0 40

27,78060 0.40
27-7A080 0.40

LINEAR
Dovica

LMlOCN
MFlO
Ll 49
zNA234

u2378
U2478
U2578
U2678
LM3OlAH

LM3OlAN
LM3OSCN
LM31 lCN
1M324
LM339N

1M346
LFUT
Lt\,1348
LF35]
1F353

LM380N
Lt\438 1

1t4382
ZN419CE
zNA423

ZN425Erc
zN426EtB
zNo27 E/A
zN428Ei 8
zN429E/8

zN432CJ10
zN433CJ10
zN450E
NE542
NE5&
NE555N
NE556N
sL560C

NE564

NE565
NE566
NE567
NE57ON

uA709HC
uA709PC
uATl0HC
uA71 oPC
!A71 1CN

uA741CH
u4709PC
uA741CN
uAT4ACN

uA758
T8A820t\4
TDA,IO28
TDA1O29
zNA1034

LMr 035
TDAlO54M
TDA1O62
TDA1O72
TDA1O74A

TDA1O83
TDA ] O9O
HAl r96
HAI 197
TDA122O

lM1303

[4C1310P
MC1330
MC1 350

HA1 370
HA1388
L[4 1 456N
MC1496P
sL1 61 0

sL1 61 1

sLl 61 2

s11613
s11620
sLl 621

s11625
s11630
s11640
s11541

t\rc1648
TDA2O02
ULN2240
ULN2242
ULN2283

c43080
cA3089
cA3123
cA3'130E
cA3130T
cA3140E
cA31 89E
CA3240E
MC3357
t\4c3359

ULN3859
Kt\43701
KrM3702
1t 3900
Ll,l3909N

Ll\,,l3914N
LM39I5N
K84400
K44412
K84413

StGk No

61,00010
61 -0001 1

61 -00149
61-02340

61.00237
61 -00247
61-OO257
61-00267
61 -03010

61-0301',|
61-03081
61,00311
61-03240
61 -03390

61-00346
61-00347
61-03480
61 -03510
61-03530

61-00380
5r-00381
61 00382
61,00419
61,02430
61 -042 S0
61-04260
61 -04270
61,024€0
61-04290

61-04320
61 04330
61,04500
61 05420
61-00544

61-05550
61-05560
61,05600

61-00564

61-00s6s
61 00566
61-00567
61-00570

61-07090
61 -07091
61-071 00
6'l -07101
61 -07r 1 0

61 -07410
61 -O7411

61-O7 470
61-04780

61-00758
61-00820
61-01028
61,01029
61-01034

61-01 035
61-01054
61 -01062
61 01072
61,01074

61,0 1 083
61,01 090
61,0 1 1 96
61,01197
61,01220

61 01303

61,0I310
61,01 330
6r-0T 350

61-11370
6 1,0 1 388
61,145m
61 -01 496
61-01610

61 -01 61 1

51 -0r 61 2

61-0r613
6r -01 620
61 -01 621

61 0',1623
61,01 625
61-01 630
61,01 640
61 -01 64 I
6r -0r644
61,02002
61 -02240
61-01090
61-02283

61-03060
61 03089
61,03123
61 -31 300
61 31301

61 -31400
6't -03't 89
61-32400
61-03357
61-03357

61-03859
61-03701
61-03702
61 -39000

6r,39090
61,03914
61-03915
61-04401
61-04l,12
6't -044r 3

Price

3,8a
s05
1,06
8,50

128
128
r.28
124
098
044
055
0 il6
0.,$
068
372
1.42
126
049
0.76

100
181
181
198
140
450
344
680
5SO
2,50

29 90
24 15

761
120
180
o21
0.50
2.24

4.29

100
t40
130
3.85

064
o.52
054
0.59
0.85

0.66
o22
0,70
040
235
o7a
2.11
211
210
450
145
't 95
2.69
504
1,95
3,0s
2,A3
100
140
099

190
120
1,20

190
't 75
04s
125
2.10

264
210
2,55
217
3.s0
350
190
162
350
350
325
125
325
3.05
1,00

096
1.84
140
080
090
0.46
2.20
1.27
285
285
295

85.53
74 A4
060
054
280
280
090
195
195

r 1c90Dc
lvls 123 1 2R

lvlSM5523
t\,1st,15524
ivlsM5525
MSM5526
r\.,1s M 5s271

lcl\r7106cP
LC7 1 37
lcM721 68
lCtI72 1 6C

sP8629
sP8647
sP8793
HDl 0551
HAt 2009

l\4c 12016
HD4401 5
HDe752
t!4C 1 451 51 P

t!4C 1 451 52P
t!'1C 1 d51 56P

375
148
230
37s i,
320
1 il8

PRESCALEBS, FREOUENCY
DISPLAY AND SYNTHESISERS
Device StekNo
u264 61,02640
u265 61-02650
u266 6t-02560

1-24
2.27
3.16
2.43

12.95
3.94

1 1.30
1 1,30
,.85
7.55
9.75
9.55
7.50

23.95
23.95

3.85
6.00
1.70
2.45
6.00

6.90
4.45
8.00
6.00

12.30
4-m

DIODES
Signal, Rectifier, etc.

VOLTAGE REGULATORS
Device Voltage Stock No. Price

7805 +5v
7806 +6v
7808 +8V
7412

7A24 +24V 27-14242 040

7815 +15V

7818 +18V

7905 -sV
7906 6V
7908 -6V

.1912
7915
7918 -18V
7924 -24V
78105 -5V

78105 +6v
78108 -BV

79105 5V
78GKC -adj
78GU|C -adj
78H05 *5V

27.79450 0.55
21-7A993 3.95
2f-74992 I 10
27-7A054 4,24

15V

7AL12 + 12V 27-74120 0 40
78115 +15V 21-14150 040
1AL2A +24v 21-,-A240 0 40

27-03175 1 75
27-03115 1.75
21-03173 2-35

27.03112 2.15
1200 +adj 27'02006 1.95
uA723 +adj 21-01230 0 85

ALL PRTCES SHOWN rOR I Orr QUf,NTITY DISCOUNTS IN TIIE COMPLETE CAT^&LOGUE
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78H12 +12V 21-78124 5 45

78HG -adi 21-i4994 1 45
79HG -adi 21-1ss94 7 45
LM317MP +adj
LM337MP ad)
LM317K +adi
LM317U +adj



CMOS/74LSTTL
/ro0sERtEscMos I T4LssERtEsTTL

4025 23-0402s

thyie sroctNo. | 741500 31.0740 0.12

leeeuB ??'eqso I lXi33l 3:.3iXil 3lliiii iiiiiii I lliisi i;:s;trt i:i34007 23-O@O7 I _--

4008 23.04008 | 741505 3'.0/a05 0.ls
I /41508 31-07rO8 0.lS

lsri-: ieereii I lli8i3 i,31fl3 313

fr1|", trZ1}XZti I iiilii 5i.i;a,r ors
4ot3 23-04013 | 741512 3r.07{.2 0 ls

ft8 i33nr3 | iiilii il,!lil! ii!flii ,3,Bxtit | 1xi3l3 l:31i,3 3ll
4O2j 23-04021 | 74LS2l 3l-0742r 0 15

e?? ?3.4.!0.?? | l1i3i3 ll31133 313

i,ii ii.iiIit I ni:ii l.slli i:li
4027 23-04027 | /4-530 31.07d30 0.15

1e?! ?1ere?e I lX lii L Jlili 3ll

fr# ii,iljll e | lt,iii iiljffi tir
,o42 ZS.OaOqt g | 'aLS4 3-07aa0 0.20

0G6 z:-oaosn i ' ?L-S 6 3'',J416 0.23

-- ----- H r 74-SrB 1 .07478 0.21

-"gry..- lryflry O i 'r-sa: 3'.07d83 0.36

fiii'" l!!t!i ? | l::# i 3iffii B?lxili ii-ltii * i ;tir ::,slll r,is

liii iirsii * | 1,i!!: :t,illii ll;4077 23.04077 t(oil ze-oaan E '4-s'17 31 74107 034

loer rc'q*r- E I ri!i,;l ilillYi 8ii

fili iilfiff f i 11.!;:l 3:1l:lt 3i3
f,;i i:ffii:= i ,a-s.s 3r.za.?2 o.3o

^^ ^.. ^^ ld I ?d. s-23 31-74'23 0.40

X333 i3,31!31 E i iriil:: ri1*r?: i:ilifi iii4*i q I lii3l3! il:1113! 333f3l 1l31l3l ! I ,,'i',, ,.,i',,0,.
1s.1.0. tqg.r B l1i3;33 !:1X1333.""

ls-?t^ z^t-.9t21t- l. :..i 11 ,. ..j ifi
;;fi iffi;fi i,l ;r_s.e.: ?.::.v 04
4s31 z:.oas:l i -:-5 6: ?- ;a :s 0.55

1!r? ir'sl:r: I ,.-i.f l,I:[ 3$fi: li:BXlll E ,, i.ii ::ra.,: os:
4538 23.04538 H i ::-s -z 31 7d 74 0.41
4539 u:-oas:s -O | -r-S-7: 

J1 /4 75 0.9H i ,4 S F' ?i--l 8t 0.964543 23-04541 * ' -r-i.r i:.:a.w o.c4v9 )3-n449 4
4s53 lr-oatrr lE | 

':-S 9 3:.14'9 0.€
4SS4 Z:-OaSS+ I I 74LS'92 3i-74r92 0.43

T4LSltS 3t-74109 0 27

30p/10 pack
1 5p/1 0 pack
35p/10 pack

Order by value & type

VARIABLE
CARBONTYPES

Supplied with Pclwire on tags Bound shafts 6mm
dia with 7mm bush MB x 0 75 washer and lixing
nut supplied
VMl0R Stvle (K16110)

Valus StockNo, 't-24 25-99
033 030
033 030
033 030
0 33 0,30
0.33 0.30
033 030
033 030
033 030
o 33 0_30
o33 030
0 33 0.30
033 030
033 030
033 030
033 030

2okLin 48203
sok Lin 48-5031'lookLin 48-104
500k Lin 48-504
lMLin
5k Log
10k Log
50k Log
100k Log
500k Log
1M Log

5k Lin
l0kLin
25k Lin
5kLog
10k Log
25k Log
50kLog
100k Log

VM 1 1 R Style (Kl 51 11-5M12221
Single gang with DPOT rotary switch Switch rating
1A./16VDC

GM70R Style (K162BOl

48,501
4a-102
48-502
48-r 03

48-105
48-s02
48-103
48-503
48-104
48-504
48-1 05

StockNo 1-24
4A-50211 0 67
48 10317 0 57
4A-25317 0.57
48,50218 0 67
48-10318 0 57
48-2531 8 0 61
48-5031 I O 67
4a-10418 0 67

StockNo
48 50323
4 10424

5008 Lin
lkLin
5k
1 0k Lin

5kLin
10k Lin
2sk Lin
I 00k Ll.
250k Lln
lMLin
lkLoo
5k Lcg
I !( iog
25( Log

5k Lin
1 0k Lin
25k Lrn
1 00k Lrn
55k Log
lCkLog
25k Log
50k Log
100kLog

2s-99 100*
055 050
055 05r
055 050
055 050
055 050
055 050
055 050
055 G50

25-99 100-
0 &l 0.75
0 83 0.7s
083 075
083 075
083 075
083 07s
o 83 0.75
083 075
0tB 075

25 99 100+
059 053
059 053

25-S9 100+
040 030

0,O 030

100 +
0.27
0.27
0.27
o.27
0.27
0.21
0.27
0.21
o.27
o.27
o,27
o.27
o.27
o.27
o.27

I 00+
0.49
0.4s
0.49
0.49
0.49
0.{9
0.49
0.€
0,49
0.49
0.49
0.49
0.49
0.49

VM 1 3H Style (K1 61 C3-sM3'l 21 )

S rg e gang cuii oush DPST switch Swnch rating
3A,,3OV DC

StockNo 1-24 25-99
4A 50215 0 50 0 54
48-10315 050 054
48-25315 060 0S
48-10415 060 0g
8-25415 0m Og
48-10515 060 054
48,10216 060 054
48-50216 060 054
48-10316 060 0v
l€-25316 050 054
450315 050 054
€ 10!16 0 60 0 54
4,25-16 060 054
r8,i05r5 060 054

Stock No 1-24
48-502r9 0 94
48-10319 0 94
48-25319 0 94
48 10419 0 94
48 50220 0 94
48-10320 0 94
48-25320 0 94
48 50320 0 94
48 10420 0.94

GM80ER Style (K152BO)
D!el gang 41 detents primarilyforvolume controls
Value StockNo 1-24 25-99 100+
I 0k Log
I 00k Lin

4g-10322 0,68 0.62 0,s5
48 1D421 0 5a 0,62 0.56

GM70ER Style (K162A0l
D!al gang with click, for tone and balance cootrols

50k Lin
1-24
0.65
055100< Lin

100(
8a anc€

AB47
lSinlatLre creser i00k diode low 22turn
Knob St*k No 1-24
20mm d8-10405 0 50
20mm
thumb 43 10407 0 50

3W Rated Ten Turn Pot-534

4A-10425 0.65 0 59 0 s3

A h oh quallly ten turn 3W potentiometer, rated at
3W40'C Tol€rance5%0 25'diametershaft
Value Stock No. 1-24
10k ,18 10310 445

Low Cost Carbon Track Multiturn

- MB2O
Alowccstalternative multiturn pot Basedona300'
pot with a 5r I epicyclic reduction drive built into the
shaft Tolerance20% Ratedat0 33Wat50'C
Value StockNo 1-24
20k 4A.22326 1 05

Additional Data:
Mounting hole required for VM, GM series 7mm, for
M8, 534 series 10mm All po(s are supplied C^/V
one washer and fixing spindle size VM, GM 23mm
log x 6mm dia

25+
4.05

25+
0.96

Tlee concise Ambit Component Listings!

FIXED RESISTORS: AII
E12 values sold in packs
of 10 per value only
VaW 5%
VqW 5%
VqW 1%

r@R ET IYEN€ OR. P.
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ULTRA MINIATURE ELECTROLYTICS

Value
1uF
2u2
4u1
'l0u
10u
22u
22u
22u
47u
47u
100u
100u
22Ou

Value
2 2pF
2 7pF
3 3pF
3.9pF
4 7pF
5 6pF
6.8pF
8 2pF
10pF
12pF
1 5pF
18pF
22pF
27pF
33pF
39pF
47pF
56pF
68pF
82pF
100pF
12OpF
1 50pF
1 80pF
220pF
27OpF
330pF

Value
390pF
470pF
560pF
680pF
820pF
1000pF
12O0pF
1s00pF
1800pF
2200pF
27OjpF
3300pF
4700pF

Value
1nF
1 0nF

Stock No.
o4-10204
04-41204
04-1 0304
o4-47304
04-10404

Stock No.
04-'10203
04-1 0303
04-22303
04-47303
04-1 0403

Voltage Stock No.
50v 05-10s14
50v 05-22514
35V 05-47514
16V 05-10613
35V 05-10614
6.3V 05-22612
16V 05-22613
35V 05-22614
10v 05-47612
]6v 05-47613
6 3V 05-10712
16V 05-10713
6.3V 05-22712

ULTRA LOW LEAKAGE ELECTROLYIICS
Value Voltage StockNo. Pkof5
0.1uF 50V 05-10210
o 22uF 50V 05-1 0404
0 47uF 50V 05-41404

50v 05-10504
50v 0s-22504
50v 05-47504

1uF
2u2
4u7
10uF 25V 05-10604
22uF 25V 05-22604
33uF 16V 05-33604
47uF 10V 05-47603
47uF 16V 05-47604
100uF 10V 05-10703

SUB MINIATURE CEHAMIC PLATE
StockNo. Pkofl0

MEDIUM K CEBAMIC PI.ATE

04-22901
04-27901
04-33901
04-39901
o4-4150'l
04-56901
04-68901
04-82S01
04-1 0001
04-'t2001
04-'r 5001
04- r 8001
04-22001
04-27001
04-33001
04-39001
o4-47001
04-56001
04-68001
04-82001
04- 1 0'101
04-'t2101
04-1 51 01
04-1 81 01
04-22101
04-2710',1
04-33101

Price
StockNo. Pkoll0
04-39102 0.50
04-41102 0.50
04-56102 0.50
04-68102 0.50
04-42102 0 s0
04-10202 0.50
04-12202 0.50
04-15202 0.50
04-14202 0.50
04-22002 0.50
04-27202 0.s0
04-33202 0 s0
04-47202 0.50

o
@
(,
C')€z
o
o)
E
I
o

=
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o
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I

o
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MONOLITHIC CAPACITORS

Value
1n
4n7
10n
47o
1 00n

Value
1n
10n
22n
47n
100n

LOW VOLTAGE DISC CERAMIC

LOW VOLTAGE DISC CERAMIC
Stock No.
o4-'to212
04-10312

CERAMIC FEEDTHROUGH CAPACITORS
Value StockNo. Pkols
1000pF O4-1021O

Qffi-SEE CAT

CAPACITORS
LEADLESS CERAMIC CAPACITORS
Value StockNo. Pkofs

0.40
0.40
0.40
040
0.40
0.!A
0.40
0.rl8
0./+8
0.48
0.55
0.54

Price
Pkol4

o.32
o.32
o.32
o.32
o.32
o.32
036
0.40
0.40
0.40
0.40
0.,18
0./18

0.40
0.40
0.40
0.40
0.40
0.40
040
0.40
0./tO
0.40
0./ll}
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.50
050
0.50
0.50
050
050
0.50
0.50

Price
Pkot3

0.39
o.42
0.42
0.45
0.45

Pkof5
o20
0.20
o.25
o.25
0.40

'l8pF
22pF
180pF
47ApF
l nF

MYLAR

Value
1n

3n3
4n7
6n8
't0n
22n
33n
47n
68n
100n
220n
330n
470n

Price
StockNo. Pkof5
04-10206 0.25

- 04-22206 0.25
5 oa-eszo6 o.2E

? 04-47206 0.25
o 04-68206 0.25
g) 04-10306 0.25
iJ 04-22306 o.3o
E oa-asso6 o.3o
'- ol-4,so6 o.3o
c Oa-OSSO6 0.30
E 04-10406 o.4o6 oc-zzco6 o.ss
3 o4-3s406 0.60

04-47406 0.70

price
StockNo. Price
0+22908 0.22

: 04-47908 0.22
6 04-1000a o.22o o4-22ooa o.22
$ o+-asool o.2zg 04-47008 o.22
E 04-56008 O.22> 04-68008 0.22
P o4-1o1o9 o.z2
! o4-t 21og o.z2! 04-15104 O.22

S o4-221o8 o.24
04-33108 0.36

StockNo. Price

Value
2.2pF
4.7pF
10pF
22pF
33pF
47pF
56pF
68pF
1 00pF
1 20pF
150pF
220pF
330pF

SILVER MICA CAPACITORS

SEMCO
Value

04-10014 1.05
04-22014 1.05workrng o4_41O14 1.05

voltage 0+10114 t.oE
350V 04-22114 1.05

04-471',14 1.05
04-10214 1.05

CERAMIC TRIMMER CAPACITOBS

smm Diameter Types
Value Colour StockNo. Pkol3

Red 06-60903 O.42
None 06-12003 O.42
Blue 06-20003 O.42
Yellow 06-30003 O.42
Green 06-50003 O.42

1omm Diametet Types
Value StockNo. Pkof3
5-30pF 06-30005 0.45
8-50pF 06-50005 0.45
16-100pF 06-10005 0.45

ULTBA MINIATUBE CEHAMIC TRIMMERS

CTZ31 - 3.7mm
Value Colour
3-10pF Brown
45-2OpF Red
6 3-30pF Orange

cTz5l
Price

Colour StockNo. Pkof3
Blue 06-06008 0.45
Brown 06-10008 0.45
Red 06-20008 0.45
Orange 06-30008 0.45
Green 06-50008 0.45
Purple 06-70008 0.45

TRIMMERS FOIL

04-1 801 1 0.40Working 04-220,11 0.40
voltage 04-18111 0.40

50V 04-47011 O.45
04-'t0211 0.45

StockNo. Pkol3
06-10007 0./t5
06-20007 0.45
06-30007 0.45

10pF
22pF
47pF
100pF
220pF
47,pF
1000pF

1 8-6pF
2,8-12 spF
3,5-20pF
5-30pF
9-50pF

Value
2 5-6pF
3-i 0pF
4 5-20pF
5 5-30pF
7.5-50pF
9-70pF

Capacity
1 5-1opF
2-22pF
3-36pF
5-60pF
3-90pF

Min. Dia

75
75
75
'10

10

Price
StockNo. Pkor3
06-10001 0.57
06-22001 0.57
06-36001 0.66
06-60001 0.66
06-80001 0.99

Price
o.2a
0.28
o.2a

Price
0.r 0
o.22

COMPRESSION TRIMMERS
Cap range Colour Stock No.
'10-80pF Fled 06-08006
30-140pF Blue 06-14006
60-180pF Yellow 06-18006

VOLI'ME DISCOUNTS



GETREADYFORTHE
SPRTNGEDTTTON

UUe must apologise to our readers
for missing outwith our Winter

edition - but we've been
preparing something a

little special
to temptyou

out ofyour
Winter

TOP
SECR.ET

hibernation
and back to the

soldering iron........

f,RlCE ON THE PAGE as usual,
3xEl discount vouchers

as usual, and the
componentsyou

need for
* CoMMUNICAT|ONS

* ET.ECTRON|CS

* coMPUTtNG
* AUDTO

Book now
by sen ding
8op
or watch your newsagent's
shelf around the end of
January 1984

Orderas Stock No.
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Hi,::,T"[l l,fli';:'?:.lRITEL
STOCK TYPES ARE MATT BLACK IINISH: COLLET AND PUSH FIT TYPES

lTB
4mm shaft

StockNo
2I-30000
2r-30001
2I-30003

2 1-30500

Black Red Blue
)oo(13 )oo(14 XXXI5
)cloi23 )o(x24 ruo(25
)oo(33 x)O(34 )O(x35

l0mrn

COLI,ET
S'TANDTRD
Plain
Withline
Whg*line
cor.r.ET
SEORT
Plain
ItrIithline

STANDARI)
PI'!iHfIT
Plain
Withline
Nutcover:
plus pointer

CAPS
SEEBELOWTOR
Plair
Withline
Prismatic

ACCESSORIES
Collet r
Box I
spamer )

Hce
0.30
0.35
0.35

StockNo.
21-30381
21-30382
2 I-30384

2l-30390

Price
0.51
0.6s
0.69

0.08
0.r2
0.08
0.r0

0.06
0.20

0.05
0.08
0.05

2r-30060
2 1-30102

IJRIi

21-30010{
21{m)O(
21im)o(

C

Intenrediate (Blacl

2l-304XX
2t-304)0(
21-304)O(
21-30450

SII.AIT LOCKING PLATES

Yr"ShaftClamp 2I-30504
6mmShaftClamp 2I-30503

c.s,Ps

PIISEFITCAPS
Colours: Grey
plain 2l-ffi.12
withline 2LW2Z
Prismatic 2I-)OO(32

Yellow Green
)00(16 )OO(17 phin
)oOeG lC1.X27 withtind
X)O(36 XXX37 Prismtic

e.g. l0mmplain cap, blue = 2I-30015
28m line cap, re d = 2L-30324

Autumn/Winter '83 supplement. Al! prices subject to VAT & P&P (60p per

0.06
0.06

2r-30100 0.r5
2l-30I02 0.20

2r-30r6d 0.06

2I-30I)O(
2I-30I)O(
2r-30DO(

Standard

Short

StockNo,
2r-30781
2I-30r84
21-30187

2 I-30 I90
2I-30194

21-30200

Standard

Short

StockNo.
2 I-30280
2 I-3028 I
2I-30283

2t-30300 0.50

2 I -303)0(
2I-303)O(
2 1-303)0(
2 I-30370

Standard

15



FROM AMBIT'S I NSTRUMENTATI ON DIVISION :

New Frequency Gounters that set
the stamdardsfor

price performance

I OOMHz
Egg"AO ex

600MHz
El l5.OO ex

l000MHz
EI59.OO ex

* BATTERY OR MAINS oPERATIoN

- MAINS PSU CHARGER INCLI.'DED IN THE PRICE

ACCESSORIES: TELESCOPIC ANTENNA WITH BNC CONNECTOR
6 off NICAD C-CELLS l2.ZAhl
SERVICE MANUAL lall modelsf

FOR CABLES, PROBES & CONNECTORS CHECK THE COMPTETE CATATOGUE
16 Autumn/\Alinter '83 supplement. All prices subject to VAT & P&P (60p per order) correct at time of going to press

* Designed and made
in England

* Portaole operation

* Switcnable Low pass
filter

* lnput sensitivity
Low Frequency:
(5mV 5Hz-l1MHz
< lOmV l0-50MHz
<25mV 50- 1 00MHz
High Frequency:
<25mV 40-60OMHz
<50mV up to lGHz

* tnput lmpedance
Low Frequency up
to l00MHz: lMo
High Frequency: 50f)

* :+omn fast recharge

ir 8 digit 0.5"
LED display

* timebase set to
+0.5ppm

€6,5O ex
El4"lO ex
€5,OO ex



t
f

OEM USERS
Pantechnic present the most adaptable high powered amplifier ever.

FETSYSTEM nup
Features:
o HIGH POWER. 1.2KW(singleended).
a LOWVOLUME. I/15 Cubicfoot inc. HeatSink.
O VERSATILE. Delivers more than I KW into 7z to 8 ohms.
OR 2 x 60OW into 2 to 8O
OR 4 x 3OOW into 2 to 4 O (20OW into 8O)

r 1 x 6OOW into 2 to 8O
oRItx3oowinto2to4s.(t xtsowinto4toBr2
Etc. Etc.

Having been closelyinvolved in awidevarietyof OEM applicationsol
their amp boards, Pantechnic became aware of numerous imple-
mentation problems olten left u ntackled by other amp board manu-
factu rers. These problems specif ically of size and thermal eff iciency
became particularly aggravated at high powers and considerably
Iengthened OEM product development time.
By including thermaldesign in the totalityol board desig n it has been
possible to reduce the size of the electronics, and increase the
efficiency of the transistor to heatskink thermal circuit, The com-
bined effect of this has been to dramatically increase the volumetric
efficiency of the amplifier/heatsink assembly. The SYSTEM Amp
offers 12KW of power in a space of 18Omm x 1O2mm x77mm,
excluding PSU and Fan.
The basis of this considerable advance is the PANTECH 74 Heat
Exchanger, newly designed and manufactured by us. By
eliminating the laminarairf lowfound in conventional, extruded heat
sinks, heat transfer to the environment is greatly enhanced.
The f lexibility of the 1 .2 KW amp stems f rom its division into 4 poten-
tiallyseparate amplifiers of 300W each (downrateable with costsav-
ings to 1 5OW.)These can be paralleled, increasing current capability
or seriesed (bridged in pairs) doubling voltage capability. ln conse-
quence a large variety of amplilier/load strategies can be imple-
mented.
Pantechnic off er a f ull range of customising options including DC
coupling, ultra high slew etc Contact Phil Rimmer on O1-80O 6667
with your particular application problem.

OTHER POWERFET AMPLIFIER MODULES
Model Prlco Ranga

(RMS)
Dyn-lo.d! Noto8

50-150W 4 ,A Physically small (32 x 78 x
1 08mm)

4 c,8 o High watts/e ratio
4,8o,'16o 5dBdynamicheadroom

Drives 7OV line direct.

I

I

I
I

I

*PFA200 29.52 100-300W
PFA/HV 36.04 200-300W

aPFA500 45.22 250-600W 2il,4a,2 25Acont.outputcurrent
55'33 mounted on type 74 Heat Exchanger(see below).

*The power output of these amplifiers can be increased by approx
15% with no diminution in quality by adding PSU102 (€7.61)to your
existing power supply.

Some Other Products & Components

Type 7 4 Heat Exchanger. Dissipates 3OOW (1.2 KW blown) €7.5O.
25A 4OOPIV Bridge Rect. €2.17

1 O,OOOUF Electrolytics with clips:-
80V €4.75; 1oOV G6.15; 100V Cptr.GR. €9.75.
PAN20 Pre-amplifier module Very low noise and distortion €8.48
PAX2(24 2 Way active crossover (specif y f requency) E1 O.1 O
PAX3/24 3 Way active crossover (-do-) €19.50
PSUI03 Powers 2 x PAN20 + 2 Xovers €6.91
PAN'l 397 20W power amp, (LOW THD) e5.O4
PSU101 Powers 2 x PAN I397 €3.43
Transformerfor 1 O1 €4.30 (inc postage)

TOROIDAL TRANSFOFMERS
with special Iow flux windings
225V4 300VA 500VA 625VA 750VANom.VAC'l60VA

40-0-40 10.43
45-0-45
50-o-50
70-o-70
(for PFAlHV)

12.OO 13.O4
12.OO 13.O4 16.96

16.96
16.96

22.@

Transformer prices include postage Ask ror learlet "Choosinq a Transformer,'

Carriage 75p. Add VAT at 1 5% to all

DIGITAI- UTTBASOT{IC DETECTOR ATABM COI{TBOt

O 3 e!els rl drscr m narron aga nsr fa se

a Crlsta conlrol for greater stab r r\
a Adlustab e range up ro 25rl
a Eu lt rn delays
O I 2V operalon
This advanced new module uses dtglral stgna
processng to provrde the hrghest evel oi
sensrtr\rtywrrstor rngdqdrlstpotert.l
false dldrn conoil, Tod-le hds d bL lt
rn exrtdelayand timedalarm penod, tooetherwrth
a selectable entrance delay, plus many rnore
outstanding features Thrs advanced new
module is available at

onlyf13.95+V.A.T.

MOOUTE

The heail of any alarm system rs the control unit-Ihe CA I 2 50 offers every possible feature that
's r(ely ro be equi ed when Lonstructtng a
system whether a hrghly sophisticated
rnstal atron or srmply controiltng a srngle
magnetrc sw tch on the hont door
a Burlr dilves 2 toud speakers
a orovr anco oelavs t6gether

wrth
a Balteryback upwrthtncklechargingfacility
a Ope'dtes wr'^ Tagnei c swrtlhes pressure

pads, ultrasontc or l.R unrts
a d panrc facil ty
o ut voltage
o des 'ul'dlarm .ldmper

ty
a tons for ease of allation
a Sepdratereldycontacls for sw.tchrngexlernal

o Test loop facility

Price t19.95 + V.A.T.

o Ad,ustable range from 5-25ft
Thrs popular low cosl ultrasonic detector is
already used in a wtde range of applicationsfrom
intruder delectors to automdttc ltght swrtches
dnd door openrng equ;pmenr. Ieatuflng 2 t ED
indicators for ease of setting up, the unit
represents outstanding value at

f 10.95 + V.A.T.

ITIFBA-BED SYSTEM
lB 1470

Consisting of separatetransh tie.and rece ver
bothof whicharehoused natracivemouldeC
cases the system provLCes a. nY s bt?
moduiated beam over drstarces ol up ro 5Oit
operat ng a relay when rhe c:a- ,s broK€n
lntended foruse r. secur:\ s!s:9-s 5!i aiso
idea for photograpi a 2.a -9asu.:-enI
applcatrons ihesvsier s3re,:c,eai
only f25.61 + v.A.T. ;fsu:ff'uo

POWER SUPPI.Y & BETAY UilIT
PS 40r2
P'c!,5E: si:J sr: - 

2 \ tuipui at 85mA and
aa':a 'a a -a -, ,., :- 3 amp conlacts The unit
s:5s c 9r::aaa.::e\! rhupro2u trasonrcuntts
." -''.'.. -- i,F 1470 Pric! t425 + VAT

SIBEI{ M()DUTE St 157
:'r.-..s. louC penetrat ngslidlngtonewhich,
r,_a_:aJoed to a suitable horn speaker,
:-::-.es SPL.s of 11Odbs at 2 metr*
339.3q ngfrom9 l5V,themodulecontainsan
-. brt iacr ity for use in 'break to activate
;/r.urts Price t2 95 + UA T

5%" HORITI SPEAKEB HS 588
Th s weather proof horn speaker provides
ex (remety hrgh sound pressure levels ( 1 1 Odbs
at 2 metres) when used wtth the CA 'l 250. PS
1 865 or SL 'l 57 Price t4.95 + V A I

3.P0S. KEY SWTTCH 3901
Singlepole, 3-pos keyswttchintended foruse
with the cA 't 250 Price t3 43 + v A T

All modules are supplied with
comprehensive instructions.

Units on demonstration.
Shop hours 9.00-5.30 p.m.
Wed. 9.OO-1.O0 p.m.
SAE with all enquiries.

Acompletesirenandpowersupplymodulewhtch
rs capable of providino sound levels o, I I Odbs

with a horn speaker_ ln
sastabilised 1 2Voutput
ng relay is also included
sed tn conjunction with
1 2 to form a complete

Price [9.95 + V.A.T.

HAROWABE KIT

Th s attract ve case ts deslgned to house the
conrro unt cA 1250, together wrth the
d LED r-orLdlors d.d.ev swrtc^.
S nt.e_ecessdr\ Tountrngprllarsdnd
D ont oane t'e untl ts g'ven a
p I appearance by an adhesive srlk
screened label Srze 2OO by I B0 by TOmm

HARDWARE KIT

This hardware krt provrdes the necessary
enclosure for a compiete self,conlatned alarm
system which comprises the US 5063, PS 1 865
loud speaker type 35 I 5 and kev swrtch 39O 1

Atlractively styled, the unit when completed,
provides an effective warnrng system w thout
installalron problems

UTTRASONIC MODUTE

EtltctosuRE - 15 -.

only ir'l:

.'i:ll, @
Suitablemetal enclosure f orhouslng an indtvldual
ultrasonic module ty pe US 5063 or US 40 I 2.
Supplied wrth the necessary mountinq ptllars and
screwsetc. ForUS5063order SC 5063: for
US 401 2 order SC 401 2.

UTTRASONIC

us 4012

SIBEiI & POWEB SUPPTY MODUI.E

ETl JANUARY 1 984



rtrEE
SBEON FILM

5%
HI STAB ]OO TO

10M
\wE24 2p
/1\\ E24 zhp
1W E24 9p
2W t24 12o

250VAC
IOEALAS MAINS
SUPPFESSOFS
lonF 2Ag
r5nF 22nF 35p
47nF 39p
roonF 43p
rsonF 49p
22OnF 55p

CAPACITORS
lN STOCKI

P!S PHONE

ffiili
100hA

600V 95p
909V 120
12012V 137
150r5V 145

06-06v 295
Oi2+Or2V

295
Ol5-015V

296
O2QtO2OV

295

. ai2

3OVA
6+6'9r9V

495

o)2 412\
5 55

965

Pe.+Spool 3 9$

2.5 x 17 2.99
3.75 x 17 3.85
4.79 t 17 4.93
VO Boa,d 1.92
Drp Board 3.90
Track cure 1.48

lOOPrns 55p

D CONNECTOBS

9 way 80p
l5 way 1 03
25 qay 1 60
31 aay Z 50

c way 99p
15way I 75
25 way 2 05
37 way 3 30

Angl.d PCB
25wMae 245
25w F€mele2 90
Covers 99p

EURO
CONNECTOBS

3l way 1 75
64wA+B

Sta ght 2 25
64wA+B

Ansled 2 95
64wA+B

Slra ght 2 40
64wA+C

Ang ed Z 95

31 wEy 1 75
64wA-B

Slra ghr 2 25
64wA-B

Aig ed 2 95
64rA-C

Sr.a gti 2 95
64Ea-a

toc
cotNEmRs

-l i:, E9p-a i:. i 29
:: Ar. I 45

::.:. i 99
.a .-, 2 25-: *:, 2 L5

': *=, 95p

i; r,rr 1 60
26 r a, 1.99
3n.a\ 2-4O
!0 war 2 55
50 war 2.74

l0 way 84p
16 way 1.07
20 way 1.25
26 way 1.49
34 way 1.75
40 r!6y 1.95
50 way 1.99

OIN PLUGS
2pr 9p

5pnl80' 12p
5pn24Oo 16p

5op
6 prn 18p

11! 3oP

DIN CBASSIS
SOCKETS

2pr 9p

5pf la0o 1Op
5pn2400 16p
6pn 20p
7pn 25p

OIN LINE
SOCKETS

I 80.

385
B5 11/7 L13l,"

4 75
R613xBr4% '

735
A7 latA\4'

775

VEROEOXES

Vr 3x2xr" 55p
V2 120x80r

35mm gop
V3180!1r0r55

160

SLOPING FAONT
VEROCASES

v5224\174\
roomm 10 40
V6l7l x 21r
75mm 5 65

REMOTE
CONTFOL

(Handholdl BOX
94x6r x22 5mm
Wh le 89p

EEIil
PROFESSIOTAT
COLLEI XNOS

C'er s-? ::

:-a:::: - 569
:-::a: a - s:-:_:- -: tu
:-:-:- -:6d!

<::E:.- irp
( :-: _= 56c
< :-:- -i 664

r. _a!: 1tF
r,-:r 7q

S2i0Boa.69p
S2r0Cpa.69p
S21:B- .e 75p
S2r1G- ine 75p

K2lOg p €in 69p
K2r0Gpan 69p
K21lB+ ne 7Ep
K2lrG +l ne 78p

W2r0B EOp
W2r0G 86p

K29OB 8ap
K290G 88p

CAPS: Bk Fed,

l5mmpan 5p
rsmm-dot ep
lsmm+ ne 8p

2lmm+dol 8p

29mm (Fed B k
G?ey o.ly) 8p

POINTERS

DIALS 15mm

DIALS 21mm

Clear 1 lo 10 28p

STANDABO
KNOBS

M2 33mm+

M3 36mm+

sk rt 39p
M4 As M3

10 39p
M5 AsM3blt
3omm 42p

3omm 42p

l6mm SOUD

MATCHIN G
(NOBS

M8 1smm 48p
M9 24mm 56p
M1o 30mm 69p

I':lltl:FI

19p 15p
250mA

17p lOp
3l5mA

17p 1Op
50OmA

l7p lOp

63OmA
l7p 10p

EOOmA
17p 1Op

14 17p 10p
1 64 17p 10p
2A l7p 1Op
3l5A l7p 1Op

5A 17p 1Op
6.34 17p lOp
r0A 17p lop

1 "PLUG
FUSES

2 amp 59p
3 amp 59p
5 am! 59p

13 amr 59,

FUSEHOLDEFS
2h- h.. 3tu

IOOmA
19p 15p

2s0mA
17p lop

315mA
17p -

500mA
17p 10p

60OmA
17p lOp

800mA
17p lOp

lA 17p 1Op
1.5A 17p 1Op
2A l7p 1Op
34 t7p lop

5A 1Op
64 - 1Op
10A - 1Op
15A 1Op
2OA - 1OD

TYPE HI

Above 815 59

4AH t26 95
TYPE P
PP3 e5 50

i m.l a5 As

2N2907 25p
2N29O7A 28p
2N2920 9.25
2N2923 23p
2N2924 lsp
2N2925 15p
2N2928 10p
2N3010 75e
2N3011 65p
2N3Ol9 sop
2N3053 27p
2N3054 56p
2N3055 6Op
2N3055FCA 95p
2N3055H !.20
2N3ro7 45p
2N3109 48p
2N3232 1.50
2N3250 35p
2N3251 3Op
2N3439 98p
2N3440 AOp
2N3441 1.25
2N3442 1.35
2N3444 1.70
2N3445 4.80
2N3446 6.09
2N3447 5.72
2N3448 6.56
2N3512 1.06
2N3s53 2.65
2N3563 ZOF
2\3564 25p
2N3565 2Op
2\3566 50p
2\3567 55p
2\3568 Sp
2\j469 50p
2\:a7a 5.95
:\::;' 5 73
:\la,-2 4.95
2\::g 2 16
2\353: 2-99
:\:a:2 9.8
:\:638 55p
:"l6sr ,(h
:\:43: 6+
a\!ar- 69D
2\35:2 5,4
2\3€13 30p
2\3&z 560
2\3&5 66f
2N3646 2Bp
2N3662 15p
2N3663 16p
2N3702 10p
2N3703 lop
2N3704 lop
2N3705 10p
2N3706 1Op
2N3707 10p
2N3708 10p
2N3709 10p
2N3710 10p
2N3711 10p
2N3712 2.00
2N3713 1.38

2N44OO 15p
2N4401 27c
2N44O2 3Op
2N4403 30p
2N44Og 360
2N44r 0 42p
2N441A 1.50
2N4427 1.3Op
2N4440 12.59
2N4870 aop
2N4871 55p
2N4886 99p
2N4898 1.29
2N4901 1.69
2N4902 1.85
2N4903 l.9S
2N4904 2.15
2N4905 2.75
2N4906 2.99
2N4907 3.20
2N4908 3.15
2N4909 2.90
2N4910 1.95
2N49r3 2.59
2N49r4 2.69
2N491 5 2.95
2N49r 6 48p
2N491 7 47p
2N491 8 65p
2N491 9 75p
2N4920 asp
2N492r 55p
2N4922 69p
2N4923 99p
2N4924 9Zp
2N4926 95p
2N4921 95p
2N4928 1.59
2N4964 27p
2N4965 25p
2N4966 25p
2N6967 25p
2\4368 25p
2N4969 31p
2\50i 0 1 2.75
2\50' i 1 3.85
2\5010 44p
2\5033 99p
2\:035 1.50
2\4c39 1.90
2\aca6 360
2\5037 39p
2\4c38 37e
2\4089 37D
2r5-12 1$
2N5r 75 580
2N51 79 39p
2N5180 43D
2N5183 1.00
2N5184 1.10
2N5188 1.15
2N5189 1.00
2N5l90 68p
2N5l9l 70p
2N5r93 90p
2N5r94 79p
2N5r95 99p

3N200 6.93
3N20r 2_9A
3N2r 1 3.35
3SK88 89p
40360 60p
40361 67p
40362 67p
40363 2.95
40364 3.25
40312 1.80
40373 2.60
40314 2.A4
40406 1.39
40447 75p
40444 L59
44449 1.50
4o4r 0 1.80
4041 1 3,95
40412 90p
40422 2.95
404674 1.29
40513 1.75
40537 96p
40594 99p
40595 99p
40600 2.5A
40601 2.36
446a2 L68
40603 1.09
40604 1.95
40608 2.44
40631 2.12
40635 1.35
40636 3.50
40643 L80
4a673 99p
44A22 1.80
4087r 1.00
44472 1.00
AC I 25 49p
AC I 26 32p
AC127 32p
AC I 28 35p
AC I 32 68p
ACI 51 51p
ACr 52 45p
ACr 53 55p
ACr 53K 64p
4C I 76 27p
ACi 76K 37p
AC- 87 25p
AC 1 87K zgp
Aa 1 Se 25p
aa - 88( 40p
1CY; 150
)aY:c 75p
na\ 2' 75p

^4Y22 75p
ac\24 75p

ADr35 675
AD I a9 79p
ADr50 2 80
ADI6 39p
AO I 62 39p
AF I 06 75p

44 24p
48 24e
5 75p
7 l6p
1A 25p
1A 2Ap
I l€p
8A 24p
88 26p
I 20p
9A 25p
98 25p
9C 27p
2 1Og
2A 12c
2B 13p
2L 10p
2LA 13p
2LB 14p
3 10p
34 11p
38 12p
3C 13p
3L 10p
3LA 13p
3Lg 13p
3LC 14p
4 10p
48 12p
4C 13p
4L 10p
4LB l3p
4LC 14p
6 24p
7 Z4p
4 29p
5 29p
6 29p
7 29p
a 29p
9 29p
2 1Op
2A 12p
2A 13p
2L 10p
2LA 13p
2LB 14p
3 10p
3A llp
3S 12p
3C 13p
3L 10p
3LB 13p
3LC 14p
4 10p
49 12p
4C 13p
4L lop
4LB 13p
4LC 14p

74 16p
78 17p
7C 18p
8 14p
SA 15p
88 16p

BC5484 13p
BC5488 14p
BC548C 15p
8C549 13p
BC549B 14p
BC549C 1 5p
BC 550 1 5p
BCs5OC 25p
BC 5568 1 5p
BC 557 1 5p
BC557A 16p
BC5s78 16p
8C558 14p
BC558A 15p
BC5588 16p
8C559 15p
BC559B 16p
BC559C 17p
BCs60 32p
BCs60 25p
BC560C 25p
BC6s0 45p
8C651 46p
BCY70 16p
BCYTI 16p
BCY72 lgp
BCY11 34p
BCY78 22p
BCY79 22p
BCY87 6.60
BCY88 4.90
BCY89 4.10
BDr I 5 58p
BDt r6 2.50
BOl2l 95p
BDl24 Mu arll

2.29
BOI 3l 44p
BDI 32 44p
BDI 35 35p
BOI 36 35p
8Ol 37 37p
BOr 38 37p
8D I 39 38p
BO14O 38p
80142 2.40
BO 1 53 1.2s
BDr55 1.2a
BOl57 54p
80158 ssp
80160 3.E0
BOt81 1.75
BO1 82 2.50
BOr83 2.70
BOr87 1.09
BD20r 1.30
BO2a2 1.39
BO2A4 1.44
80220 1.00
80221 95p
8D223 1.00
8D224 95p
8D232 1.1 1

80233 70p
80234 72p
80237 98p
80238 gBD

METAL FILM E24
ULTBA HI

STAE ULTEA
LOW NOTSE

o 4w 104 To

2%E24 5p
1% E24 6p

tow oHMtc
GTAZE EI2

O 224 ro 8 2Q1 1p

E12
2 ro 3WO 22!

to 33OO 28p

lo 6KB 33p

to 33K 370

1000voc
PLASTIC

4n7 6.8 29p
10.F 31p
22rF,33.F 37p

100.F 45p
22arF 79p
offi 1.25

HI VOLT
CEBMIC

1OopF IKV Z5p
1O0pF 2KV 30p
IOOpF 3KV 33p
roopF 4KV 37p
22OpF 6KV 45p
47OpF 2KV 39p
47OpE 6KV 48p
lnF 2KV 39p
r.F 6KV 44p
2n2 zKV 44p
2n2 5KV 49p
3n3 2KV 47p
3n3 4Kv 52p
4n1 4KV 57p
10nF 2KV 57p

OIL SPST

6 w.y Bzp
I wav gop

ffig
TOl iACl2Sl 18p
TO5 (BEY51) 1ap
ro18 lBc 109)

18p
ro2za tJtP29\

36p

EIEEEI
TOGGLE IMINI)

SPST 49p
SPOT 59p
DPDT 59p
DPOT C OFF 90p
4PDT 2 15

HT
LOW NOISE E3
FOTARY POTS

SPINDLES
4X7 TO 2M

LIN 3ap
LOG 38p

88p

OUSTPSOOF
PSESETS E3
1000 To 10M

18p

180

% ,CEBMEI 20
TUSN PRESETS
50!i r00n
2ooQ 500t r(
2K 5K, ]OK
20K 50X r00K
:00K 500K

THEFMISTOFS

PLEASE PHONE

PUSH BUTTON

25p

33p

KEY SWITCH

fD!- n'-:-:n

75p

59p

59p

59p

59p

3 95

FOOTSWTTCH

s:l- I 80
).)- 2 13

Ii{iiffiil

10$
::.:: 3:'
: -:-:s 6 I

10s

495

Toshiba CMOS
795

850

850

TEXAS
,UNOER-

STANDING"
SoldSrale 495
orgral 4 95

495

495

Sc e.ce 4 95

495

FEEDTHRO CAP
lnF 5O0V 7p

:, -a!< -z 3+-::<-: 235
)ia<-1 Z Aa-::\'-r 3 il
2 a!-'::\,-.

349
3 2r6e\!-z 1 a9
a OoM!. I 49

199
4 433619MHr

99p
5 00MHZ 1 50
6 OoMHZ 1 39
6 9375MHz 3 50
8 OoMHZ 1 49
lO oOMH2 1 75
l8 OOMHZ I 79
20 OoMHZ 1 99
27 648MHz 1 69
4S OoMHZ 1 69
10O 00MHz 2 95

55MHz

G*tt lt
TBIMMEFS MINI
FILM(MULTAFO)
UPTO TOOVDC

iS0OMHzr 23p

i600Mfz) 27p
2pF 1022pf
r40OMBzr 29p
5p51o 65pF
l2OOMHu) 36p

ELEfrROLYTICS

4' 63 8p
47 roo 9p
4' 350 30p
r'€38p
I ro0 9p
1 500 40p
22 25 8p
72 63 9p
Z 2 l0O 11p
Z 2 350 30p
l3 2a 1Op
l3 40 1lp
l3 63 12p
t1 16 8p
+.1 25 99
1.7 40 1lp
7) 63 12p

l0 25 8p
1a 4a 12p
l0 63 14p
lO lO0 16p
lO 35O 55p
22 25 11p
22 40 14p
22 63 16p
22 1aO 21p
47 25 14p

47 63 26p
47 laa 2gp
lO0 16 14p
100 25 16p
rO0 4a 22p
1O0 63 25p
100 l0O 3Op
22O 10 16p
22O 16 17p
220 2a 22p
220 40 25o
22O 63 3Op
220 lO0 4Op
474 16 22p
47A 25 2Ap
474 40 33p
474 63 43p
470 lO0 60p
rO0O 16 30p
rO0O 25 38p
rO0O 40 46p
rO00 63 05p
2000 16 4op
22oa 2a 63p
22Oa 40 lop
2200 63 134p
47OA 16 75p
4700 25 89p

l0 16 6p
22 10 6p
22 16 7p

d7 16 6p
lO0 10 9p
100 16 lop
224 i0 l1p
224 16 1Zp
474 10 17p
tlA 16 1Ep
rO00 r0 20p
1000 r6 24p
2200 l0 34p
22Oa 16 44p
3300 1O 50p
3300 16 65p
4700 lO 55p
4700 16 95p

CAN
E!ECTFOLYTICS
4700,F 40V2 50
a700eF 6tv3 50
r0 0o0!F 80!

4 95

BEADS
0r 35V 14p
22 35\ 14p
33 35V 14p
47 35V 14p
68 35V 14p
I 0 35V 14p
2 2 16V 14p
2 2 3aV 14p
3 3 35V 1Ap
4 7 r6V 18p
! 7 35V 2Op
6825 2Op
6 8 35V 21p
10 l6V 18p
rO 35V 27p
15 16V 22p
15 2cv 32p
22 6 3\ 26p
22 1AV 29p
33 10V 30p
47 6 3V 30p

E!@
PRICES PEF

METRE

SPEAXEF

31p

I Cor. 61p
l2 Co,e 80p

Lead 25p

5OA FG58A 25p
75Q UHF 29p
75! VHF 2Ap
300! Flal 14o

a6p

8p

SC F EEN ED

V.. S.l€ l2p

RIBBON

8 way 25p
r0 way 25p
16 way 39p
2awar 48p
24 ||ay 62p
30 way 75p
32 wav . Azp
40 way 88p
64 wav r.63

tlt .tIa

1670

43" 1455
LEgO Sn pe

l0 35
L87O Snipe

Pliers 4 7" 1O 35
L16O Lo.s Nose

CK IOOLS
c8o47 ',S de
Cutter 10 02
c734%',Sde
Cu(rer 9 2a
C724%" Pti.t.
lsnip€l 7 52

a l: irTl5Tr
-zlrCENAMIC.DISC/PLATE

Mtcno MtNt

a12

UHF P1269
TYPES

DIL SOCXETS

I 8p 25p
14 9p 35p
16 1Op 40p
la 16p 50p
20 2Op
22 22p
24 24p lop
2A zgp 19pq 19r 91!
ZERO INSERTION

FOFCE OIL
soc(Ers

24 p n 4.25
28 p n 4.99
40 p n 5.25

rti a I

H{+?ff

SIEMENS 63V
MONOLYTHIC
MINI CERAMIC

lOnF 22nF lop

68nF 14p

URBIEN LAYER
CERAMIC DISC
224.F 2aV 15p

POLYSTYFENE
l60v

5% O8 SETIER

33pF 3gpF

180pF 220pF

39OpF 1Op

rnF I snF 12p
2 2nF 3 3nF 13p

ronF 15p

SILVERED MICA

PLEASE PHONE

POLYESTEB
c280

TYPE (FAOIAI)
250V

22nF 33rF

r5OnF, 2oOnF,
1op

13p
68OnF lEp
1 rF 22D
I 5!F 39p
2 2rF 39p

SIEMEN S
POLY C

5% 250V 7 sMM
rnF rn5,2n2
3.3 4n7 6n87p
8n2 l0n l2n
15n 1An 22n
27n 33n 39n

56n 68n 82n
lO0n l5On l0p

SIEMENS
IOLY C

r00n r20n
l50n 1lp
r80n 220.
274. 14p
330n 39O.2Op
47On 560n 26p
680. 3Op

POIYESTES
ln rn5 2n2
3n3 4.7m 6n8
10. 10p
15n 22r
33n 11p

150f 22On 16p
330f 39p
41an sop

c240 115W) 5 20
xs240 l25w)

540
ron Sta.d 1 75

lSrare l,onr 2 25
C24O Siis

No 2lsmal)85p
No 3lMed) 85p
No 6 lM crol 85p
XS240 x25 B(s
No 50 (Smal )

85p
No 5l lMed )85p
No 52 lLqe ) 85p

SOLDEB 12sqms
18swq 2 95
22sw9 3 10

ffit Mera 2Op

PHONO CHAS
SOCKETS

S.q e l6p
Dla 2Op
Ouad 25p

BATTEFY
CONNECTORS

27p

TFAilSISTOB
SOCKETS

TOtE BC109r
2ap

TO5 BFY50
28p

TO3 2N30551

KEYNECTOF

f7 95

IEC MAINS

6op

ooMEsTtc

I95

82p

BT 100 H sh

25 ' 3i
25 ' 5
3 r5 ! 3
3 75 t 5

GFAOE ONE
GLASS PCB

SINGLE SIDED
178 i 240mm

145
420 \ r95mh

255
420 ' 245mn

3 75

TEffFIC
CHLORIOE
PELLETS

ETCH FESIST
TRANSFEFS

PH OTO
SENSITlVE PCB

r00 160 2 r0
rco 220 2 50
203 1.4 2 40
237 224 5 20

ro0 160 2 20
r00.200 2a0
203 ' fa 290
233.220 590

5001 295

GI
O 1 COPPER

CLAD

DALO ETCH
FESIST PEN

Nhr 120

83p
99p

75 99p
1.14

2N3824 1.70
2N3826 78p
2N3827 lgp
2N3454 44p
2N3855 30p
2N3855A 40p
2N3456 45p
2N3858 31p
2N3a58A 37p
2N3859A 31p
2N386C 31p
2N3866 90p
2N38774 35p
2N3900 25p
2N3902 3.33
2N39O3 l3p
2N3904 13p
2N3905 l3p
2N3906 13p
2N392. 8.30
2N3945 85p
2N3962 3Op
2N3964 1.42
2NaO30 75p
2N403r 65p
2N4032 69p
2N4036 63p
2N4037 49p
2N4058 10p
2N4059 17p
2N4060 12p
2N406r 10p
2N4462 top
2N4064 1.15
2N406S 1.00
2N441 64 1.40
2N422O 75p
2N4221 95p
2N4222 97p
2N4223 97p
2N4224 98p
2N4234 45p
2N4236 45p
2N4231 1.21
2N4238 95p
2N4239 95p
2N4240 3.00
2N4248 15p
2N4249 17p
2N4250 17p
2N4254 75p
2N4266 45p
2N421a 48p
2N4284 3Zp
2N4285 35p
2N4288 22p
2N4289 15p
2N4290 4sp
2N4291 4sp
2N4292 45p
2N4294 45p
2N4291 2.50
2N4302 80p
2N4303 Eop
2N4304 80p

2N5415 1.10
2N5416 1.54
2N5441 16p
2N5448 190
2N5449 Zlp
2N5450 23p
2N545r 25p
2N5457 Z9o
2N5458 Z9D
2N5459 29p
2N5460 lzp
2N5461 6Op
2N5482 8Op
2N5484 4Op
2N5485 29p
2N5490 1 37
2N5492 1.56
2N5494 1 37
2N5496 1.59
2N5543 12.O0
2N555r 37o
2N5640 95p
2N5654 35p
2N5786 8Op
2N58r 3 23p
2N5884 5.95
2Ns886 s.95
2N6027 3Op
2N6030 6.50
2N603r 6.95
2N6082 1 1.99
2N6083 1 7.95
2N6099 1.ZO
2N6rOr 1.30
2N6r09 1.15
2N611r 1.00
2N6121 57p
2NOr22 59p
2NOr23 6sp
2N6124 59p
2N6125 65p
2N61 26 75o
2N6129 79p
2NOr 30 93p
2N6131 98p
2N6l 32 E3p
2N6r 33 1.14
2N6r34 1.36
2N6212 3.27
2N6253 1.45
2N6254 1.55
2SC1096 95p
2SC13OO 95p
2SCr307 1.€0
2SC I s23 4Op
2SC207A 1_70
2SJ49 3.99
2SJ50 4.50
2SJ82 4.75
2SK r 34 3.99
3SK r 35 4.50
25K226 4.75
2Nr39 3.30
3N140 1_O7
3Nr43 2.85
3N1 s2 3.00
3N153 2_47
3N 1 54 2_56

BC 16A
BC 17
BC ]8
8C 19
8C 21
BC 23
BC 25
BC 32
BC 34
BC 35
BC 36
BC 37
BC 38
BC 40
ac 4l
BC 42
BC 43
BC 47
BC 47A
sc 478
BC 47C
BC 48
BC 48A
BC 48B
BC 48C
BC 49
BC 498
BC 49C
BC 52
BC 53
BC 54
BC 57
BC 574
BC 578
BC1 58
BC1 58A
BCt 588
BCl 59
BCr59A
BC1 598
BCr s9C
BCr60
BC16l
8C167
BC 1 67A
ac I 678
8C168
BC 1 688
BC 1 68C
BCr69
BC169B
BCr 69C
BC]70
BCt 70A
BCr 708
BCr 70C
BCt 7l
BC]7]A
BCtTlB
8C172
BC] 72A
ac1728
BCr 72C
BCl 73
8C1 73S
BCr 73C
8C174

37p
19p
19p
3ap
82p
g2p
37p
39p
36p
45p
45p
39p
55p
29p
37p
29p
3op
1op
1op
lop
2op
1op
!2p

1op

13r
35p
23p
27P
I1p
12p

l9p

1lp
12p
13p
l8p
42p
4Bp
lop
lop
13p
1oP
lop
lop
lop
loP
toP
t5p
17p

18p

15p

15p

llp
1lp
16p

210

2614 34p
261 B 35p
26rC 36p
262 3lp
2624 32p
2628 33p
2A2C 34p
263 30p
2638 31p
263C 32p
264 8Op
2648 80p
266 3sp
26eA 36p
2663 37p
30O 45p
301 44p
302 43p
303 47p
304 46p
307 13p
3074 14p
3078 15p
308 12e
3084 13p
3088 l4p
309 14p
3O9A 15P
3098 16p
309C 17p
317 1 5p
31 8 15p
32O 25p
321 25C
327 14p
324 14p
337 1 5p
338 1sp
347 20p
350 2Op
382 30p
382t 30p
383 30p
3831 30p
344 30p
3841 30p
441 24p
408 24p
4Og 30p
41 3 25p
414 25p
4l 5 30p
41 6 30p
41 8 30p
444 32p
441 33p
460 32p
461 33p
418 29p
419 30p
51 6 40p
51 7 40p
5468 1 sp
547 1 3p

5478 14p
548 12p

80537
80538
80539
BO539C
BD54O
BD54oC
8D675
8D676
8D677
BD 678
BD7] ]
BO7r2
BOX]4
BOX18
BOX32
80x668
BDX 678
BDY54
BDY55
BDY56
BDY57
BDY58
BDY62
BOY 92
BFl]5
BF] ]9
BF]2]
BF]23
8F127
BF] 53
8Fl 54
8Ft57
BF]58
BF] 59
BF16C
BFl 61
8F163
BF]66
BF]67
BF]70
8Ft73
8Ft 74
gF17)
gFt78
BF]79
aFl80
8F181
8F182
BFJ83
BF]84
8F185
BF]94
BF]95
BF]96
8F197
8F198
8F1 99
BF2OO
dF 224)
gF22sJ
gF 24a
BF 241

BF244B
BF245A
BF245B
8F246
gF246A

80c
8C!
80c

1 lc
8+

124
74

8+
r 32
1 3:
1g
15S
3:-
5 9!
5 9:
1 ::
1 i!
1g
a2a€.:
2v
3 r:
3*

1 a-:

lar
8C

z**
2t
5i:
5A

za
2-
!1
3-
3+

*
3&

'&'t

E

5t
Ei

coax ITV)

P,S 25p

BNC 5OQ
Pug 110

Effi
BTC601 LCD

2 amps AC/DC
1KV OC

750! AC

34 50

MINI TESTEF

2000 ory

Meter 5 55

MtcEoTESr 80
Supe, or20,OOO
OPV rOOOV
ac/oc. 5 ADc,
25AAC,O]BIO
5M 19 00
aBoF 20.000
OPV 1OOov OC
2oOOvAC,0 1B

10 roM 32 o0

cr
OIL NEED

5v 38OR 1 99
5v 38OR +D ode
& Scree. 2 95
l2v 5308 1 99
24\ 2kB 1 99

PCB BELAYS
24AV AC 10

SPDTIrr"6v
728 21s
l2v 2858

215
J4v rr 50[

295
48! 4600G

304

ffi
HP2i1 2AHt 2 39
BP2i4AH) 4 75
HP71%AH) 99p
NP11t 24fr)2 29
PP3lllOmAB)

495

ffi

2N9r 8
2N929
2N 929A
2N 930
2N930A
2N|31
2N1r32
2N I 302
2N r 303
2Nr 304
2Nr306
2N1308
2Nr 71 1

2N 1889
2Nr 890
2Nr893
2N2060
2N2102
2N2211
2N2218
2N22r8A
2N2219
2N22l9A
2N2224
2N2221
2N22214
2N2222
2N22224
2N2223
2N22234
2N2368
2N2369
2N2369A
2N240s
2N2410
2N2411
2N2483
2N2484
2N2646
2N2647
2N2714
2N2848
2N2 890
2N2 891
2N2492
2N2904A
2N2905
2N2905A
2N2906
2N2906A

33p
36p

20p
3op
24F
25p
45c
65p
6op
65P
65p
35p
5op
sop
49P
7.14
39p
39p
33p
25P
21P
2gp
2zp
22p
23p
24P
25p

2.60
4.15
25P
19p
2op
88p
1.15

3.60
25P
26p
45p
98p
12p
6oP
1.10

2.2A
3.OO
27p
?Ep
299
25p

CANNON TYPE
AUOIO PLUGS

i3 PtN XLR)

Male 150

JACK PIUGS

1zp

12p

35p

JACK SOCKETS

', sre.eo 25p

Mft 50p

L.e 2Op

TY*fl
CASES

235
R28t5\2

2 75
R39!5x2%'

315
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AUDIO DESIGN
Few areas of electronics have accumulated as much super-
stition and hype as the design of power amplifiers - here is
fohn Linsley Hood's attempt t cut through the muddle.

editorial offices in sorting the good from the not-sG-
good. How much of this mystique is justified is a specula-
tive question, a source of pleasure for those whose
efforts have been received with acclaim, and a source of
indignation for those whose designs have been ignored
by the cognoscenti or impugned by the pundits.

Myown feelings in this matter, particularly in respect
of the hi-fi devotees, are highly ambivalent. On the one
hand, I am convinced that much of stock in trade of the
hi-fi journals, their 'subjective' reviewers, and the
manufacturers and dealers who follow in the train of
their approval, is built upon the identification and
exaggeration of differences which are, in reality, fairly
small. O n the other hand, I knowthat there are sou nd d if-

Some of this is simplya matterof incompatibility bet-
ween the separate parts of the audio system: I still
remember, very cl
mytemporaryacq
sands of pounds
included all the
hardware that h

So - this is the scene; now to the engineering.

Outout Power
Becairse of the nature of the sensitivity of the human

ear, and of the tics on which
hearing is bas of electrical
power fed to a the resultant
sound appear twice as loud. ln reality, this is a

42

logarithmic relationship, in which apparent increases in
sound loudness are related to power by the equation
W: klog-,:P2lP1 . While precision in this field is difficult
because of the subjective nature of the thing being
measured, and because apparent loudness is related to
frequency anFvay, one can say, roughly, that 3W, 30W
and 300W are increments in amplifier power which
would correspond to doublings in sound loudness at
maximum volume. One can see f rom this that some very
big s ier po
gain el. Th
rosc of so
flls LS ou
well designed low-noise amplifier, are still quite
audible!

peak voltage swing of 80 V. Allowing for voltage drops in
the various output stage components a potential bet-
ween *ve and -ve HT lines of 1 20 V is probably needed.
Now, let us suppose that the LS impedance drops to 2
ohms at 15 kHz. 1 correspond to a peak
current of yE- x 10 A. (Fortunately we
don't have to cate peak current!) So, our
amplifier,to meetthis spec. with this load, would need to
be able to deliver 28.82 V RMS and 1 0 A peak current,
but not simultaneously, normally. Powerful amplifiers
need big, and expensive, power supplies. They also
need transistors and capacitors which are capable of
withstanding these high working voltages. Apart from
this, and the bigger heat sinks, they are not much dif-
ferent in design from their smaller brothers.

Power Bandwidth

in the part of rum above
ouldn't stay a to listen to
alistic - we d er for max-

imum poweroutput in this region unlessthe equipment
is going to be reviewed. There is also not much VLF out-

n undoubtedly
curtailed, even
cy response -

interaction of high frequency sounds *::[i"oYf"t?*n:
ETI JANUARY 1 984
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linearities of their own ears. A better H F response may
not make things sound better, but it can make them
sound different.

Negative Feedback And loop Stability
Negative feedback - the instantaneous electronic

. Tco little may just make matters worse, by
less pleasantforms of distortion forthe ones
uced. We also need to make sure that our

use of NFB does not make the whole system unstable,
and this is particularly the case for audio power
amplifiers which have to drive LS loads, since these are
notoriously complex in their impedance and delayed
response characteristics. lt is also essentialto remember
that a feedback path is just what it's name suggests, a
means by which signal components, both wanGd and
unwanted, can befed backfrom the LS load tothe input
of the amplifier. Since LS units can and do generate el'ec-
trical signals of their own (as a result of internal cabinet

d as a consequence of inadequately damped
along the LS diaphragm) we need to watch

r00 lk 10k l00k ]M

FREoUENcY (Hz)

Fig. 1 Gain/ r Bode diagram for conditionally stable
ieed-back a (a change-of load mieht make this
amplifier os t 30-50 kHz).

ETI JANUARY 1 984

pursuit of lorv TH D values, at the top end of the audio
spectrum, can lead to circuit design characteristics

type have a virtually instantaneous response, and are
more linear in their characteristics than bither valves or
junction transistors. They too have snags, of which the

10kHz INPUT SIGNAL

OUTPUT FROM
AMPLIFIER OF FIG 1

OUTPUT FROI\4
AI,IPLIFIER OF FIG 2

I+l : SETTLING
l+- T|ME

i

I
l

I
j

)l

Fig. 2 lnfluence of gain and phase margins of NFB amplifiers
and settling time. -



Distortion - And NFB

main one is that they are fussy about the phase charac-
teristics of their loads, but there is a simple design
answer to this. So, with power MOSFETs, and some
reasonably straightforward design, it is practicable to
design audio power amps. which are a good ten times
bett6r, technically, than their possible forerunners.

e must remember that a
begins one decade, in
over'pointof that net-

, the system will tend to
a single phase-shifting

component.
Afurther usef ul design approach is to tryto design the

system so that ther t more than two signal hand-
ling'gain' stages wi FB loop, using more loops
if necessary. This isn't easily possible with
power amps. so aches may be necessary,
including the us
work'. However,
loop, operating only at H F

torised amplifiers trouble is
only two gain stages. This is
leads to good-soundin g amplif iers.

The aim of the designer should be to produce an
amplifier in wh
possible, and t
before the appl
used mainly to
i m pedance characteristi cs,
ins the distortion."So far as the feedback path itself is concerned, it is

I H F compensa-

ll"'ls"ilH iil
plifier as widely

load-compatible as possible, if a small resistor, in the
nected in the output circuit

ut limb of an attenuator,
tput impedance of the

ten uatin g signals originating
and preventing these f rom

n puts.
d to amplifier'sound', C.
out that the human ear is
rmance in respect of dis-
andomly chosen people,

all reasonably dges of sound quality, either
preferred the some 0.3% even order har-
monic distort rtely added after the signal
sources) or had no specif ic preference. Similar work has
been done by other investigators. This tends to cast
doubt on the value of such judgements, where the lis-
tener may actually prefer an inferior performance,
because of attractive colo rration added to the sound,
and think the equipment is therefore better (i.e. more
faithf ul to the original output). O ne cannot, unfortunate-
ly, design for this-- an d whatever its sonic merits, distor-
tion will always make clear sounds somewhat more
muddled.

A Practical Design Approach
Earlier in this series,l referred to the need to prevent

intrusion of signals f rom the supply lines into the signal
path earisinggain stages. I havealso
urge s which can be gained by the
use supply lines, in a previous
artic this information together in a
practical design exercise.

My preference for power MOSFETs as the output
devices is definite, but not just as simple source-
followers where they require an output inductor in the
LS lead in order to prevent VH F oscillation due to the
devices own small source lead inductance. lf the power
MOSFET is used in combination with a bipolar small-
signal transistor, in the output stage layout shown in Fig.
6, this small inelegance can be avoided, without

Fig.3.Feedback amplifier having good gain and phase
margrns.

folloo fo/10 fo 10fo 100{0

FREOU ENCY

Fie. 4 Gain/phase diagram for a simple RC attenuator; the
ch-aracteristics of theimplifier in Fig. 2 would be similar to
this.

oz
-9oo <

I

AMPLIFIER HAVING FT
AT LEAST 10to AND
STABLE AT UNITY GAIN
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FEATURE : Audio Design

NOTE

9!.1,!,Q, 0 4RE LrNEs02,3,7 ABE PNP
08,12 ARE PNP
o9,r1 ARE NpN Rs)

Fig. 5 Power amp. driver stage. Fig. 6 MOSFET output stage.

=TI 
JANUARY 1 984

rent source, to ensure
(if the current change
rtion due to Q8 wouTd
lue of R1 1 is chosen to

give a collector current of 10mA,in order to lessen the

cent current.
Under overload conditions, Q9 and 10 limit the

current which can be drawn f rom the -ve line to 1 0 mA.
p7 a1d R.8 provide a similar anti-destruction protective
function in respect of Q8 and the *ve line.
_ R9, R7 and C3 provide the negative feedback path
trom.the output stage to stabilise the AC gain to 27,
rvhich is a convenient value since it allows-maximum

useful functio
amplifier is d
ks and bangs
pping will sou

ir.



drains of the power MOSFETs, the need forthe series out-
put inductor is removed. Excess voltage ac
source junctions of the MOSFETs is preve
andZD2, while Rl 5117 and R1 6/1 8 limit t
the output stage to 5.

R22 is the resistor which attenuates signals returned
f rom the LS unit, and R21 /CO is the so-called Zobel net-
work which prevents the output stage seeing an open.
circuit at H F if the LS unit is disconnected.

I have labelled the DC supplies to the AC gain and
output stages VS+(1) and VS*(2), and VS-(l) and
VS-(2). This is because it is then possible, and advan-
tageous, to operate these from two separate DC supply
sources, which prevents intrusion of high powered nas-
ties f rom the output stage supply lines into the sensitive
earlier stage circuitry. This gives most of the advantages
of asystem operated f rom stabilised DC supplies, butat
a much lower cost. Also, if one wishes, one can operate
the eai

cost. Also, rI one wrsnes, one can operate
(Fig. 5) f rom a stabilised source - after all,the gain stage ( t- rB. 5) trom a stabrlrsed source - atter all,

one has to supp ly on ly 1 2 mA per channel, which doesn't

many hours in thought and experiment on these points,
and have come slowly to conclusions which I am pre-
pared to defend.

Valve Amps
These are not usuallyvery good, technically. Even the

best of them wi ll not com pare wel l, i n performan ce, with
a good transistor unit. However, they do have some use-
ful advantages. The first of these is that they are pretty
well unburstable; the second is that they overload
gracef ully, with a rounded-off clipping, which allows the
loud-noise brigade to drive them closer to the perman-
ent clipping level without driving the dog mad. This

AT LF AT HF

CROSSOVER DISTOBTION

,LATCH.UP'

make it too dear - and then operate the output stage
from really large nt series resistance, DC
supply eiectroyl the benefits of both,
though one wou use protection in the LS
lines.

So, this is ho ers
in the design o am
very good amp e b
with an excelle al a
am not, atthis stage, goingto fill in all the small details,
power supplies, PCB and component layout, etc,
because this amplifier is strictly conventional in its
design approach, and we can do some rather more crafty
tricks in this type of design, to give us just a little extra. So,
regard this as a design exercise, the
the circuit designer of some ampl
firm wili do when his boss tells him t
market design to go with the magnificent I
promotional blurb, which the Ad. agency h y
come out with. (Though, in reality, the d ll

possible'am pl if ier types'.

CIass Distinctions?
Although, as I have indicated above, I have an

am bival e nt attitu d e to th e razzmatazz of th e h i-f i sce n e,
as an aud io circu it designer I can not escape f rom contact
with it, and I read with interest, surprise, concern or dis-
rnay, the comments and thoughts of my peers in this
field. A large aspect of this, which has been contin uously
explored, and argued about, ever since transistors
appeared on the scene, has been the debate valves vs.
transistors, and class A vs. class-AB (or w.h.y.). Since I

originally stuck my nose into this field as the author of a
simple class-A design (which I valued because it was
simple, ratherthan because itwas class-Aand which is as

I have, in consequence both of my original involve-
ment and the subsequent, continuing debate, spent

46

CIRCUIT MALFUNCTION ON CLIPPING

RINGING DUE TO
INADEOUAIE NFB

STABILITY IVIARGIN

Fig. 7 Oscilloscope waveforms of some power amplifier cir-
cuit malfunctions.
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a.llows the legitimate claim that they sound,louder, for
the same wattage. However, distorted sounds also
sound louder than undistorted ones. The third advan-

Class-A vs. Class-B
lf one must us ransistors, there is little

doubt that they w er in class-A (rvhere thequiescentcurrenti s needed forf ulloutput).
They will have a more uniform HF'res-
ponseand much lowerdistortion forthe same amountof
NFB - and hence a better transient response. Class ,A,
amplifiers do, however, chuck out an aw,f ul lot of heat if

For the have shown in Fie. 7, the ,scooe
waveforms lypical power arn'pliiier defeiis,
which, one th'e desi[ner will have ,emoved
before man starts.
.. .l? *y next part of this series t prop t the
tteld .to tap.e recoding and cassette area
wntch has developed enormously in t
Years.

References

1. [.inq. Cordon J., Hi-Fi News, May 1 978, pp 77_7g.2. Linsley H^ood.J-. 1., Electronics Tirday lnt'e'inational,
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PET APPLE NASCOM UK101 TANGERINE
SHARP PC15OO MZSOA TRSsO MOD1OO

AND MANY MORE
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FULL CURSOB CONTROL BEJEFS', .-]EO DBAU,/ BELATIVT/ABSOLUTE
CIFCLE ROTATE DELETE Si,,E !SEFT i:TEFNATE CHABACTEBSETST4)
WINDOW SETTING 3 D BECT C\;1. PR NT NG AL'TO UNDERLINiNG
ETC ETC

TANGERINE
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SPECIAL PRICE f245
R.R.P, f339

lncludes

1. Latest technology daisywheel
printer

2. High quality keyboard
3. lnterface option to most micros
4. Automatic correction

( 16 characters)
5. Post packing and insurancefree
6. Cash refund if returned

undamaged within 14 days.

Phone for details of our lnterface.

We also supply other Silver Reed
models,

Cheques POs to

55 Morley Road
Twickenham
TW1 2HG
01-892 1909
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All inoneq UZcabinet wit
mooe PSu, twin fan cooling'

X i""f : It" fl l"o"' 
"t 

glblo *t l J,fi io'ro 
" 
s etc. r nte rlar-di m.

t grtv. t O'd. 1 0.5"h. Err.gt. Carriage & insurance e9.50.

IIOI LI'IE DATI SASE

dial up data baseTHE ORIGINAL FBEE OF CHAF
1 000's ol stock items and one off
ON LINE NOW-3o0 baud,fulldu
word, no parity 0l -6i

7 PIVES \
Fullv 3b 2.5 Mb disk drives'
DEd 

%ount E55o'oomount E55O'00
Exchanoeable tyoe (via lid removal) E295.00
ms3o26 PSU uiiit tor 2 drives Et25,@

DIABLO/DRE E9ITS,OO-" t-obo Joii ex stock
Plus ce' /

) your
our ra

Erii 6exu6t oim.92 x 92 x 25 mm
t,liniature 2ao v equipment lan complete with
[inoer oua
cduLbJ x3"x2.5"compact
very quiet operaiion. NEWG6.9

s

,oo0

c u re tno#u-rin-e iving hi ng u ps a nd da ta g lrtc he s ca u se d

bY ZX81 news letter, matchbox
d 

' E5,95
telY cased unit with 3 PIn fitted

uo to 750 watts E9.99

CALCONP P,0TTESS
l, 37" drum, parallel

o"o a"ont.it?@ 
@

2r,950.00
Viewing bY aPPointment

D8s 7100
8" Disk Drives
New€225 +VAT

sco0y

12" CASED. Made by the British KGM Co.
Oesioned for contin ta
disol;v station. unit in an
attiaciive brushed a ith ON-
OFF, BRIGHTNESS and CONTRAST
controls mounted to one side. Much
attention was given to construction and
reliabilitv of thG unit with teatures such as,
internal iransformer isolated regulated DC

most lrgh def graphics and 1 32 x 24 lines.
Unitsare secondhand and may have screen
burns However where burns exist they are

switched ofl
nitors are
nsions
1 1 " deep.

. 240 volt AC
operation OlLf EaS.00 laut E9,90 CAll,
24" CASED. Again made by the KGM Co
with a simrlar spec as the 12" monitor.
O for large scre
di mpact unit in ht
al 19"Hx17"0 All
si ics and comp o
input make an ideal unit for schools, clubs,
shops etc. Supplied in a used but working

$ns!.dt:;\

Sound proot enclosureE?5,0O + VAT

;!!F' uPfNl#t| l[1:3 
s c 0 0P

\ \ tte "pe Svsrvthino Printer' at a prrce that will NEVEB be-t4, t" r,s?;"t ",l,',"Jfl 
'!iT$i:i 

il"g T: Jli.nJ,lJ"'
word piocessor applic;tions, 80-1 32
gle shirt, roll or sprrcket peper handling p-lus

Available only f rom DISPLAY ELECTBONICS
at a ridiculo onlY El9.(N

Options: insurance€10.0O
ahle E10.00

QUAttTv TNTERFACE CA9LES E CqANEqT_qRS
taTsBozsstolott'18wayEa.gO 22/2CD25Sto16It22wavl6.5o ----^)ztzAo1sii.sn22wayE2.9o 22/3cD25stoD25P15ft zztrylvlltrlo
zzt\E DisS i. Dzii gi zz way etSO 1 01 48 D 1 5P to'1 2ft 1 5 waY IB-BC]f2'0
iirca zii"i"ible stt tong 9sp' '12/-'15 10 wav cable-l2ttloogEl'Oo
D;L-"; ;q';;d,0;biss s&i,ji n"* e t.fi o25 sprri snerrs 8 r.00

The amazing SO
for the open hea

units costing 7 times the price! Only
.8169.@ ppCl 95 Data sheeton requesl

?Ipan DEAL? No - su_P_ER srEA- _ 
Th; FABULOUS 25CPS TEC StATWTitET

Daisy wheel Printer at a fract

1f ltO1ttf $1 nNLY Elir,+

commandcompatability I --.......-,

',i*'Jll,i""?i'jilJ?":?#y."Jg?'.1i"1f;"n-di\-- I

SEuICOilDUGTOR.CNAB BACS'
Mixsd Somis amazing value contents
include transistorq digital, linear, l.C's triacs,
diodes, bridge recs, etc. etc. All devices
guaranteed brand new full spec. with manu-
facture/s markings, tully guaranteed,
50+E2,N 100+E5.15.
TTL 74 S€ries A gigantic purchase ot an
"across the board" range of 74 TTL series
l,C's enables us to otter '1 00+ mixed
''mostly TTL" grab bags at a price which two
or three chips in the bag would nnormally
cost to buy. Fully guaranteed all I C's full

100+ E6.90 200+ Et2.30 300+Er9.t0

DAIA M

and working condition with data Permission
may be required for connection to PO lines
MODEM 28 "Hackers Special' tully f ledged
uo to 3OO oaud tu,l duplex. ANSWER or CALL
niooes. Data i/o vra siandard RS232 25 way
D'socket Just 2 wire connection to comms
line ldeal networks etc Complete with data,
ready to run Er5,0O
MODEM 2 unit f or, use wlth
MICRONE OTTELECOM GOLD
etc.2 wire t.75 baud transmit
1 2Oo baud receive Data i/o via R5232 'D'
sockel Guaranteed worktnq with datafa9,95
MODEM 2O-2 same as 2O-l bul 75 baud
receive 1 200 baud transmrt grro0O
MODEM 2O-3 Made for data rates up to 1 200

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

Carriage 1 3A C4 50 2BlC I 20 Cg 50

OEC CORNER
MOSTEK CRT 8OE Brand new dual
eurocard, Z8o based VT100 PLUS
emulator with graphics etc 24n.@
BALL-MB 35" Box, LTC, PSU E t5.@
RKOs-J 2 5 Mb disk drives E650.@
PDPI 105 Cpu, Ram, i/o. E150.@
DILOG DOl OO RK05 LSI 4 x FKO5 disk
controller Eat0.@
IAXX-NW LA180 RS232 seria! interface
and bufferoption E2r0.Q
l-AiX34-AL LA34 tractor feed E 5.@
l-A34 Keyboard assembly E7'@
BCOsW-15 interf ace cables Ezt.@
H3178 interface adaptor E29r.@

1 000's ot spares Ex STOCK
foTOECPDPSPDPII POP15
+ peripherals call for details.

ALL types ol Computer
equipment and spares wanted
for prompt CASH PAYMENT

66% D I S C0 U Nf Eh'$I'R[rd"

Allpricesquotod areforU K Mainland, paidcashwith orderin PoundsStirlingPLUSVAT. Minimum
CardorderEl0,00.Minimum BONA FIDE account orderstrom Governmenldeptsr Schoolq Univ(

andpackingnotindica D seop€nfyloftFri9.3o-5.30.Sqt.1015-5.3O
t toihange-prices and, w ulkand Expori enquirieswelcome.

366 PCW
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TECH TI PS
Semi-switchless Switch

both beams are cut for much of the

PQ2 has gone lowagain, dothe con-
ditions for the increment Pulse to
reach lC5 occur, which is when Q
from lC3aand the outputfrom lC1 a
are both high and the output from
lCl b is low.

lC5 is an up/dpwn counter seven-
segment driver which counts the
nuhber of entries and exits from
the room. lCle and lC6a detect a

zero on the display. The latch
formed around lC4b and c ensures

SW3 is the reset switch, which
should be used at switch-on and
whenever the house-hold children
set about trying to confuse the
unit.

A suggeste f construc-
tion is shown ram. Stan-
dard three-co ble can be
used to link the unit to the existing
switch-plate (the cable carrying live,
neutral'and triac return) but note
that the unit should
from a separate suppl
must be earthed to be
box can be used to house all the
phototransistors and the circuit

I

BEAM SENSOR '

OLD WALL
l\,IOUNTEO

LIGHT SWITCH

NOTE
tc1 ts40106
tc2 ts 4081
tc3 ts 4077
tc4 ts 401 1

rcs ts 4027
rc6 ts 40110
o1-3 ARE 8C108
PO1.3 AFE PHOTODARLINGTONS TYPE MEL12
SCB1 IS ANY 4OOV OPTO .TRIAC
SCR2 IS ANY TRIAC WITH 4OOV 4A MIN
LEDI IS SEVEN SEGMENT COMMON CATHODE LED
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P02
COLLECTOR

tclb ouT

PO1
COLLECTOR

lCla OUT

lc2a OUT

BESET

lc3a o

tcs tNc

SUGGESTED
MOUNTING

board and transformer; the beam The ambient Iight sensor may
need to be mounted separately, as
the box may have to be mounted
outside th ing on the
direction pens. The
ambient must be
arranged so that it picks up light

from.only the room being moni-
tored.

An alternative to visible light
beams would be to use modulated
infra-red beams, but this involves
ex.tra complexity, which is why vis-
ible light was chosen.

BEAr,

-'--\>.
?Fi,r)

Hex Keyboard
Encoder
Adam Strange
Carrickfergus
Wfrite designing a micro system, I

had to decide between using a
software or a hardware hex key-
board encoder, and settled on the
latter. Out Texas
bible and Some
time later s little
circuitwhich, even though I do say it
myself, works rather well.

The heart of the circuit is lCl
('1593), a four-bit binary counter,
rvhich addresses lC2 and 3, which
in turn scan the keyboard. lC3
('LS1 56) is a two-to-four line
decoder with open collector out-
puts. The two-bit add ress, A, B,
selects which of the four outputs is
low. lC2 ('1S173)) is a four-to-one-
i;ne data selector; the two-bit
address, A,B, selects which line is
:ested, the output Y going low when
:he selected input is low. So the
address on the outputs of lClwhen
cutput Y of lC2 is low is the address
:f the key pressed. (lC2 and 3 are
5 ual devrces, only one half of either
3e

-i
ETI JANUARY 1 984

plished by lCa ('1S173) which is a
fou r-Bit D-type registerwith tri-state
outputs (handy for CPU data bus).
When the clock pulse goes from
high to low the address fiom lC1 is
incremented. This address is clocked
into lC and lC2 is
low,thi ow-to-high
clockt 4will ho.ld
the code of the last key to be
pressed.

Allthat remains is forthe CPU to

read the data from lC4. This occurs
when the UO decode and the RD
inputs are low.

could be made to fit inside the
calculator case - and if the display
is still working, this too coulcj be
pressed into service.

B1 F2 R3 R4
1k0 1k0 1k0 1k0

RD

I/O DECODE

] 
,o oo,o ",,

NOTE
tcl ts 741s93
tc2 rs 741S153
tc3 ts 741s166
tc4 ts 7415173

BoA oB oc oD

tcl
RO(1) RO(21

cLocx

51



INTERNATIONAL
A topical selection from the curtent ambit parts
and equipment catalogue - 148 pages plus 3 El
discount vouchers ! Send 8Op for your copy now!
* mix quantity prices apply for callers to our sales
counters

NiC ad batt ery bon anza time
0.54h

Hff!hIt
INJTERNATIONAL

0. t lAh

cH4tRX4
87.49 ."'-.-

01-02204

cH4/50
84.95
0r -00409

fhe ideal Christnas e'iff! CALL AT OUR SALES COUNTERS AT
SO LE NT COiilPON E NT S U PPLI ES,

53 Burrfields Rood, Portsmoufh, Honls
BROXLEA ELECTRONICS, Pork Lone,
Broxbourne, Herts.
& of Brentwood, of course!

200 North Service Rood, Brentwood, Essex CMI4 45G
Telz (0277)230909

REl,lEl.lBE R to add l5% yAf & 60p postage to all orders - f HANKS!

A unigue bottery sleeve odoplor sei thot
converts M to C or D dimensions, ond C
io D. ldeol for emergencies.
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ELECTRICAL
ENG!NEERING
A further Diploma Course
recognised by the lnstitute of
Engineers I Technicians, also
covering business aspects of
electrical contracting,

T.V. & AUDIO
SERVICING
A Diploma Course, training
you in all aspects of instailing,
maintaining and repairing T V,
and Audio equipment,
domestic and industrial,

RUNNI;\IG YOUR
OWN BUSINESS
lf running your own
electronics, T V. servicing or
electrical business appeals,
then this Diploma Course
trains you in the vital business
knowledge and techniques
you'll need.
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< Philips PM 2517X Handhetd DMM E17A
Multi-function, 4 digit
overr"ide. Tnue BMS t
Optional accessonies iiti"=

Designed for audio and educational
. Low generator
OkHz are
TTL

r>

output.

ncy

Hz to
fonms
lGNz

F
L
U
K
E

New Fluke 7O series
Analog/Digital Handheld
Meters Alfmeters have S
yean warranty, all feature
measunement functions of
volts, ohms, amos and
drode test.

{F_29 - G65 DC accunacy
0.7% Autoranging

!F_|F - e75 DC accunacy
0.5% Auto/manual nanging

!F^17 _ e95 DC accunacy
O.370 Touch hold function
Multi punpose holster

^*PF OscilloscoPe€264
Dua tnace for general punpose ap'plications
n ndusLny and educatton. X-y oper.ation, TV
tniggening, add/invert and component tesEen

'n"J,o

illuminated gnaticule

LC.E, Microtest 80 Multimeter e19
Compact meter in nobust case

ent with high
Lar.ge r.ange of

ilectronic Erokers [td.,6l/65 K

lqflilon WCIX gH.Iel,0l-B3 t It=r=t==t==
== I== t== t=rt= |

ElectronicBrokers I = = I 
= = I 

=

FREE GAREER
BOOKLET

Train for success in ElectronicsE ervicing,
E ng-or running
Y!

Personal Tuition and 80 years of Success

You study the subjects you enjoy, receive a formal
Diploma, and you're ready for that better job, better
pay.

!-!-E-q -g'gii----j
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BUILD A BETTER AMPLIFIER!

How can you own a top class HiFi amplifier, of com parable standard to Naims, Meridians, Quads etc., for an ouilay of less than €25o?
- Simple! Build it yourself - with a Crimson kit.

PRICES
CK1010 - STEBEo PRE-AMPLIFIER (moving magnet, tape, tuner input) takes power from any CK power amp or separate p.s.u. typeP.S.K. ss2:60

€1 21 .q)
€1 34.OO

'l!l:S
odules, power suppties and hardware - too much to list here:1"r,T.

TO-Of DER Send C.W.O. or quote your access card no (phone orders accepted) Crimson Products are also available from Bradley Marshall Ltd,325 Edgeware Road, London.

E C R r*M$ g I:r..F*E_5J BJKSIS K E
PHOENIX WORKS, 5OO KING STREET, LONGTON, STOKE-ON-TRENT, STAFFoRDSHIRE. sT2 IEz @ ozrz 330520

The toroidal transformer is now accepted as the standard in industry,
overtaking the obsolete laminated type. lndustry has been quick to
recognise the advantages toroidals offer in size, weight, lower radiated
field and, thanks to I L.P., PRICE.

Our large standard range is complemented by our SPECIAL DESIGN
section wh ich can offer a protoflpe service within 7 DAYS together
with a short lead time on quantitt/ orderc which can be programmed
to Vour requirements with no price penalty

lsVA I SOvq
62 x 34mm 0 35Kq | 80 . 35mm 0 9. s

Reguldr un 190" I q"o, 
"t 

o. -:'-

sEBrEs sEcoNoARY BMs I 1,0
No volls Curenl I 2'0'

01010 6{6 1 25 I :,or: t5- :
0xorl 9+9 083 I Z,Ora ta r!
o.o'2 Oo l ,^or. 22-22o.o,J o-) | 2.0.. t-.z-0.04 I| E 0d2 I u.0 .0..0
0.0 - 22,?) 0Jd | 2.o2s r'o
0.0 b /). ). 0 r0 | :.oZq ..0
0.0 / '0,10 a2' I :.0.0 .dO
(encased in ABS plastic)

30 VA
70x30mm 045Kq

Regulation 1 8%

rr0l0 6+6 ?50
lxoll 9+9 166
rx0r2 12t12 I 25
x0l3 15+15 00

lxor! l8+18 0 83
1x0r5 22+22 0 58
rx0r6 23t25 0 60
lxol7 30r30 050

80 VA
90x30mm 1K!

Regulaion I 2%

3x010 6+6 6 64
3x0ll 9+9 144
3x0r2 12+12 3 33
3x013 15+15 2 66
3r014 l8+18 222
3x0r5 22+22 1 8i
3x0r6 25+25 I 60
3x017 30130 1 33
3x028 lr0 O/2
3(029 224 0 36
31030 244 0 33

120 VA
90x40mm l2Kg

Rew ation 1 170

r(0r0 6+6 10 00
4t0r, 9+9 666
.\A 2 12+12 500
rrorl 15+15 4 00
..ud r8+r8 333
rr:': 22+22 272
:r:'E 25r?5 2 4A
:,4-r 30+30 200
:,:: 35+35 111
!^a2a i.0 109
.r-.2: 224 A 54
:i:l: 214 0 50

160 VA
1 10 x 40mm 1 8Kg

Regu atron 8%

ara !-, 8 89
5t:'2 '2-'2 6 66
5!!: :--a 533
5rllr :-: 444
5\0r5 a2--2 3 63
5rorE 2--Za 32C
51017 l!-li 2E6
5r0r8 l:-l: 2 2B
5x026 4i-dri zat
5t028 l'C - 4a
5x029 221 a,-2
5x030 21a i 66

225 VA
1 1O x 45mm 2 2Kg

Regulation 7%

6x0r2 12+12 9 38
6x013 15+15 7 50
6x0r4 18+18 6 25
6x0r5 22+22 511
6x016 25+25 450
6x017 30+30 375
6x0rB 35+35 321
6x026 40+40 2 A1
6t025 45+45 2 50
6x033 50+50 2 25
6t028 110 2O4
6x029 224 1 02
61030 244 0 93

3OO VA
1 10 x somm 2 6Kg

Regulation 5%

7r013 l5+15
71014 l8+18
7r0l 5 22+22
7x0rE 25+?5
7x011 30+30
7x0r8 35+35
7xa26 {0+40
7\025 45+45
7r033 50+50
71028 1 1 0
7\029 22O
7x030 24A

l0 00
833
682
600
500
42A
3 75
333
300
2 72
1 36
125

5OO VA
140 x 60mm 4Kg

Rogulation 4%

8r0i6 25+25 r000
81017 30+30 833
8x018 35+35 1 14
8\425 40+40 6 25
8!02s 45+45 5 s5
8x033 50+50 5 00
8x442 55+55 4 54
81028 l1Q 454
8x029 220 2 21
8x030 240 2 08

625 VA
140 x 75mm 5Kg

Regulation 4%

9x017 30+30 l0 4l
9t016 35+35 892
91026 4O+4O I A1
9x025 a5+45 6 94
91033 50+50 6 25
9x042 55+55 5 68
9x028 r10 568
91029 224 2 84
91030 244 2 60

lury a Toroid?* Smaller size & weight to meet
modern'sl imline' requ irements,* Low electrically induced
noise demanded by compsct
equ ipment.* High efficiency enabling
conservative rating wh ilst main-
tE ining size advantagss.* Lower operating temperature.

tVtty I LP?* Ex-stock delivery for small
quantities.
' Gold serviceavailable 21 days
manufacture for urgent del iveries.
* 5 year no quibble guarantse.* Raalistic delivery for volume
orde rs.* No price penalty for call off
orders.

Pflces including P&P and VAT
VA Size e VA
15 0 743 160

For I 10V primary insed "O ' in place of "X" in type number
Fot22OV ptinaty IEurope) rnserr "1" in place of "X" in type number
For 240V prmary (UK) insert '2 ' n place of "X" in type number
IMPORTANT: Resulatron All voltasss quoted ar6 FULL LOAD
Hsaso add rosul.tion risurs to s.condary voltaos lo obtain of, load voltae€

Size e
5 1 2.90

7 18.55

I 31.63

Mail Order - Piease make your crossed
cheques or postal orders payable to I LP
Electronics Ltd
Trade We will open yo!r credit account
immediately upon rgceipt of your first
order

Post to: I LP Electronics Ltd., Dept. 5
Graham Bell House. Roper Close,
Canterbury, Kent. CT2 7EP

-
VISA

- ETI JANUARY 1 984
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MODUIAR
PREAA{PLI FI ER PARTTWO

SrIg. people are not happy unless they have a mass
-^r r:--:-:r-- r^ ?^ _t_t'_i_ rt, ht deck on their sidenr oecK on tnetr stde

the basic design, built using the
include parametric tone
and a headphone amplifier"

'basic' design is that the volume

volume control, and the gain
necessary to give a 1.0V output

should be made up by the output
stage.

. _Th" input switching and tape
buffer remain the same as in the
simpler unit, but after the monitor

control is not operated at a setting
where its inter-track balance is no-t
likely to be better than 3 or 4dB.

Tone Controls

emotional experience of iistening
to a group of musical morons
twanging guitars and wailing in
voices more suited to Billingsgate
than Covent Carden, it should be
remembered that most recordings
are subject to considerable
amounts ally
to satisfy re-
ment for
sound. N for
the introduction of random ohase
shifts, or that the intricate

BALANCED
OUTPUT

BA LANC E D
OUTPUT

UNBALANCED
OUTPUT

R E I\4OT E

H E ADPHON ES
AIV]PLIFIER

Fig. 1 Block diagram of the extended preamp.

ETl JANUARY 1 984
I

OUTPUT
RELAY
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R4
47k

c3
22!
16V

c9
22!
16V

0
2.'

4c .4
6. " ffi?tl-uo'

NOTEr
tc1,2,3 ARE 5534
tc4,5 aBE 5532

Fig. 2 Circuit diagram of the tone control module.

KNOB
CAL IBRAT IONS

500H2+

.285
BASS
FBEOUENCY

500

:

".4.r, .,^rr*
T 

' 
FREOUENCY

sVzo
kHz

relationship of harmonics is,sent
way trip rs.
ctistoc nd
itmores dif
trols are

repl xactly the
sam lv no-one has
the n?

The type of tone control fitted

quencies of the two sections.

56

10

I

6

4

2

dB0

BASS MAXIMUM LIFT

+2OAz +5kHz
20kHz+

-2

4

TR EBLE
MAXIMUM LIFT

MAXIIVIUM CUT
POStTtONS

FREOUENCy (Hz)

Fig. 3 Response curves for the tone control module.

OUTPUT
TRANSFORME R

OUTER SCREEN

Fig. 4 The basic principle of balanced line operaton.

ETI JANUARY 1984
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!

about 1.5 Hz - low enough to
prevent objectionable low fre-

two stages.

position they
additional gai
of lift and cut
the value spe
variation.

The bass control works in the
low pass
4 and
uency

2o Hzand 480 Hz. 
etween

This type of ol is
characterised b response
curves with no
between the bass and treble
sections. The curves are shown in
Fig. 3 which illustrates the range of
the variable frequency control-s.

As the tone control section is
non-inverting f rom in put to out-
put, it can readily be bypassed as
shown. To ensurb that there is no
change in level when the bypass
srvitch is operated, the 2.9d8
attenuator formed
ihe volume contro
bv the addition of t
ine output of lC3.

The mute switch has been
added, as much for convenience
:.s anything. When changing
-ecords or when the 'phone rings it
s very useful to be able to redute

:he overall gain without disturbing
:r're volume control setting.

ETI JANUARY 1 984

Output Stage

The volume control is followed

control circuit) the values of R4
and R6 s anged to
133Ran ectively.The
balance acterisfics are
very slightly changed by this, as
shown in Table 1, but they will still
remain accurate to the
calibrations.

In normal circumstances, the
unbalanced output stage is all that
will be needed. The miin advan-

audio signal.

e user is concerned,
ence between
unbalanced lines is

that balanced ones use a

The basic principle is shon'n in
Fig. 4;the signal is carried along
two wires rvith the outer screen
acting as an earth connection. The
signal is inverted in one w,ire rvith

of balancin relied
upon the u and
output tran lar
results can be obtained by apply-
in g standard operational ampiifi'er
techniques - after all, the cbm-
mon op-amp has differential
rnputs.

Control Channel
Callibration lmbalance
2 1.B7dB
4 3.78d8
6 5.79d8
8 7.96d8

10 10.39d8

conl
when used with tone control.

Jt_

Fig. 5 Possible balanced output
arrangements,

57



PROf ECT: Modular PreampliflgI

Fig. 6 Circuit diagram of the balanced
output stage.

NOT E

tc1 1s5532

Fig.7 Apossible balanced input
arrangement.

Headphone Amplifier

universal a headphone amplifier
needs to be able to supply some-
what more current than a normal

comfort.

The circuit given in Fig. B uses
an N E5 5 34 to drive a pair of com-
plementary transistors which are
turned on by the voltage drop
across R8. When the amplifier is in
its quiescent state, the output
stage is turned off, so minimum
standing current is drawn. The
transiti<in point of the output
devices does introduce some
cross-over distortion, but this is
kept within reasonable limits by
negative feedback action, and the
performance is more than ade-
quate for headphone listening.
The output resistor, R1 1, may be
changed to suit the type of
head.p.hones.i n use, possibly
requiring an increase to about 200
ohms with some medium
impedance models.

I

board. We will also be giving details
of a series of kits of the hard-to-find
oarts. but in the meantime PLEASE
ilon'i ring us - iust try to hold
out a Iittle longer, OK?.

+l 5v
(FBOM RELAY
CONTROL UNIT)

BALANCED
OUTPUT

This is fine until the output is

connected to an unbalanced

grounded, and such a circuit is
illustrated in Fig. 6.

Here -back fixes
the gain 0.5, but ...shoiting o earth will
remove ncreasing

pect to earth.

The whole object of the
balanced output is that it should
be connected to a balanced input.
As these are not common in
domestic equipment, a suitable
circuit is given in Fig.7 , which is
similar to the line input stages

I studio
y, see ETI
is stage
ny equrp-

ment that is driven by the
balanced output of the pre-
amplifier while placed a
considerable distance from it -active speakers and speaker-
located amplifiers being the
obvious cases in domestic
syste m s.

58

power is first applied, and will also
be cut off whenever a pair of
headphones is plugged into the
front panel-mounted jack socket.

NOTE
tc1 ts5534
o1 ts TrP41C
02 ts TtP42C

OUTPUT TO
PHONES SOCKET

15V
(FROM RELAY
CONTROL UNIT}

ETI
ETI JANUARY 1 984

'T-+ 100r
nln 25v

100n

I tt c5
PINT t f toou

nln 25V V ol

R9
0.33R

22p

q!i[, . ,rs

\F.

a2
330k

R1
47k

R3
1k0

c2
22u
16V

B8
470R

Rl1
47R

R10
0.33R

02

B5
1k5 c3

1op
Rl

10R

n-----------lr

c6
100u

PN4

Fig. 8 Circuit diagram of the headphone arnplifier module.



THE 1984
GREENWELD
CATALOGUE

Now in the course of production,
the 1984 GBEENWELD catalogue
willbe published in November. It's
Bigger, Brighter, Better, more
components than ever before
With each copy there's discount
vouchers, Bargain List, Whole-
sale Discount List Bulk Buyers
List, Order Form and Reply Paid
Envelope Allforlust 1.1 .001 Order
now for early deliveryl

MOTORIZED GEARBOX
These units are used in a computer.
zed tank, and offerthe experimenter in

robotics the opportunLty to buy the
electro-mechanical parts requ red n
bui drng remote controlled vehicles
The unit has 2 x 3V motors, inked by a
magnetic ciutch, thus enabllng iurn r9
of the vehicie, and a gearbox conta,ned
within the black ABS hous ng reouc rc
the final drive speed to approx 5C.o-
Data is supplied wtth the !n t sFrcw.g
various, options on dr vrnq ine motors
elc. Suitable wnec s i so d,a ,aoie
Motorized qearbox or ce e5.95
3' Dia plastic w th b ack iyre dnl ed to
push-fit on sprnd e 2 1or el.3O
imited qtyl

3 dia alumrn um disc 3mm ihick drilled
ro push-fit on spindle 2 for 68p.

SEAT BELT ALARM
Orlginalty for sate at E8.95.
the_se welt made units 7Oi5Ci

PUSH BUTTON BANKS
W47OO An assortment of latching and
independent switches on banks from 2
to 7 way, CPCO to 6PCO A totat of at
least 40 switches tor e 2.95: 1OO
86.50; 250 €1 4.OO; 1 OOO e45.OO

..THE SENSIBLE 64''
David Highmores new book on the
Commodore 64 now available e5.95

TELESCOPE AERIALS
As used in Sinclair microvision g sec-
tion 100-610mm Only 95p

FERRIC CHLORIDE
New supplres just arrived - 5OOmg
bags of granules, easily drssolved -
5O0mlof water Only€1 .15.
Also abrasive pol sh ng btock 95p

2N30ss scooP!
Made in Texas-full spec de, ces 60p
each; 1 0 for€4; 25 for€9: 1 OO.cr e34:
25O for 875: I 000 ior e265.

MICROPROCESSOR PANE LS
Z9O3 Panel 24A x '.'ca t,.. aaa2"P
682' PlA, 6850 aC:: j-r: ::': , :
LSO0, L3367 x 2 55a r.2: - s.:x3:s
plus R's,C's p ugs scc<e::::: a sa '2i.'
sub-min re ay 85.95

Disc c@acity Sinqle Duql
rmK 40T 175 00 3rs mmK40TDS 22Sn 420W
4C0K 40/80r D S 285 m s2s 00
Trcde,/quonbty drscounls ore cvorloble
BBC3 D:schterjoce
Plase send ior ou BBC Mrcro pdce Lsi Fuit ronse ol
:.cessones qvorlobl.

nl8-N D2

Buffers
8ILSS5 0 95
SILS$ 0 95
SlLSg/ 0 95
SILSS 0 95
sT26A (6880AP) 078
8T28A(68e)) 078
8r3s (688s) 0 78
8n]7A (58eI 0 78
8'n)8 (6888) 0 78

Dqtq Convertors
u,1435 Dt 3 70
uPD7m2 Dt 465
an425E,g Dt 3 13
a{426E-8 Dt I 67
m42',tE.8 Dl 5 75
4n428E,8 Dr 4 38
an429E-8 Dr I 33
an$2cI,lo Dl 25 s
an(]2E,lo Dl I0 88
a.I433CI-t0 Dt 2098
4,t440 DI 47 43
DtuT Dl 670
4t448 DI 5 75
41449 DI 2 35
4n441 DI 40 32

Crystcls
Al llB lMHz 4n
AII2A 1m8MHz 3 42
AII3A I 8432MHz 283
AI 16A 24576MH! I !T
A16€A3686{M}{z I >:
AI203{MH: :35

ATl]A EUJ,
.q,--:n9337\r_*:, -+_
.it32!. .: ad:€!a-_:

COMPUTER COMPANY LIMITED
HINDERCLAY ROAD, RTC&NGHALIA SUFFOLK IP33 IHH TEL DISS (613) E8?3I

BBC Microcomputers
ModelB 348 26
ModelB*Disrlnt 43321
NB Cred,r .o!d" o,e n 1r ocleo eo ,n on\ rp., ,.r
BBC M,crocompurers

BBC Micro Econet
Full !onqe o{ products qvoilobte InstdtoLon

BBC CompctibleDisc Drives
Cosed ddves, tD,shed io motcl the BBC Mlcro ore
supphed.omplele wiih.oMectns.dbles, monuol

AI snsle cosed dnves moy be expcnded to duot
con!ry.hon by lhe oddiHon ol the (ppropnote
s..sed mechoilsm

Linecr & lnter{cce

6500 Fmily
6502 D36502A D36520 Dt65204 DI65n D56522A D56532 D26532A D2

Devices
6402
AY3 IO]5 D2
AY3-1270
AY3,89t0 D6
AY5,36m D2
DP8304 Dt
L203
tF398
LM3OIAN
LM3OAAN
LM308N
LMSIIN
LM3I3
LM324N
L!.{339N
LM348N
LM358N
LM393N
Lt"f/25CN
LM/4ICF
I,}r',747CP
LM748CP
MCI4I3P DI
MCl4t6 Dl
MCI458CPL
MCI495I,
MCt 496P
MCI723P
MC3242A
MC33O2P
MC334OP
MC3357P
MC3{23PL
MC344]AP
MC3446AP D]
MC3447P
MC3448AP DI
MC347OP
MC3480P D5
MC3487P DI
MCI44I1 DI
MCI44I2
NE555P
NE556CP
RO3-25r31 Dl
RO3-25I3U Dl
SN75IO7BN
sN75noAN
sN75i50P
sN75l54N
sN7515SN
sN75)6oAN
SN75I6IAN
SN75I62AN
sN75r72NG
sN75173N
sN75174
sN?5l75
SN75I82
sN75l83
SN75I88
SN75I89
SN-'545 J BP
S\Y54528P
SNi5453BF

SN75454BP
sN75468N
SN?549IAN
SN75492AN
TLOIOCP
TLO6I CLP
TLO62CP
TLOAICN
TLO6sCP
TLOTICP
TIfi2CP
TLOT4CN
TI.OSICP
TLOS2CP
TL@ICN
T1-C8ICP
TLO92CP
Tt 09tcN
TI487CP
TL4&CP
IL494CN
TL4$CP
Ta507CP
zN450E
ZN451E
ZN4SIKIT

DIL Sockets
Pin Th cold WWg 0 l0 024 058t4 0t2 0B 0?7
16 013 032 086t8 015 032 108m nt7 041 123
22 017 048 I3I
?A 020 063 144
28 023 05? I59
40 033 099 196

ZIF Sockets

440
467

280
347
440

587

Z9O4 Paret 21., ,. 'aa --

I40 m
I95 m
240 m

s1 95

Regulctors
78L05 0 26
7BLt2 0 26
78L15 026
7805 0 33
7812 0 33
78Is 0 33
7905 0 46
79t2 0 46
7915 0 46
LM30€K 0 98
LM3I7K I 92
LM323K 4 58
lM338K 5 2l
TSHGASC I 13
78H05SC 5
78H]2ASC 7 4A
78S40DM 628
78S40PC 2 s0

6€m
5802
6803C
680S
68 l0
682 I
6840
68431
6845
6850
5862
687 t-A_r
68488
6875
68Bm
68809
68821
6€Bl0
68840
68850
MC688s4P

4099 723 ar ^ s:c<.-: '1
lriacs 45 sra s3-: :-:-:
F/C ret;,cr.s 3i ' -'.;_l'
re aY R s C s e:: e4 95

VEROBLOC €1 off
O u r b ggest sell ing breadboard on offe r

at a special price of C4.1 O.

NUTSCREWS WASH ERS & BOLTS
Over 2 million in stock, metric, BA, self-
tappers etc SAE for list -

COMPUTEB GAMES
Z9O1 Can you follow the Iashing tight/
pulsatrno tone sequence of thts famous
game? Su pplied as a lully working PCB with
speaker (no case) plus full lnstructions
Only €4.95
Z9O2 Probablythe most popularelectronic
game on the market - based on the old
fashioned pencil and paper battleship
game this computeilzed verston has
brought it bang up 10 dater We supply a
ready built PCB containrng 76477 souod
ef fect chip, TN,,lS1O00 mrqro-grocessor
chip,B's,C'setc Offeredforltscomponent
value only (board may be carcked or
chipped), rt's only €1.95 lnstructions and
crrcuit 3Op.

Meoories

4]l+ i5
4l ia2,
{ l 18,15
4t54,15
4i64,20
44t€rm
45&{, I5
5516,25
6t lG3 Dt
611&LP3 D2
2532-45 D2nB45 D2
2716,35 Dl
n t6-45 DInt6-3 DIn32-33 DIn32.15 DI
nu.g Dl
2764-250NS n
2764-250NS BBC
2564-30 D2

DI
D2
DZ
D1
D2
D2
D2

24 Pin,E Pb
40 Pu

dvcilE[,le on iters
mcrked D
Prices ale ds lollows
DI 075 D5 250
D2 100 D6 300
D3 l2s D7 100
D{ 200

toLLowtns produ.ls rs
comed D siock ond ,s
Lsted 0 ou. FREE

* 74LS Senes IIC
* 400C Senes CMOS
t Tl Brpo)cr l',iemones
* 9-oC0 Sexe! M,.ros
* Crys ris
* IDC C:.. tdee 6

D T!.€ C_-:r.e. o.s
i D19ir:pers

* !::r:Prcqrr.ners
! i:::,.:s

t I ::= C:rleVU C, Dan testsw hof:te 5 charging potnts_ Mains
3owered 210 x .l 

OO x 50 mm
€7.95

:: ibrated El ,Z5. Suitable
:-a.sformer and pots €5.OO, Ful
:a:a supplied
_ TTL PANELS
-a-els with assorted TTL inc LS
:'_.c€s. Blg variety.2O chips E1 .OO;

- - ! chlPs E4.oo; l oOo chips
930.Oo

RIBBON CABLE
Soecial purchase of multi-
: I cu red 1 4 way ribbon cable
-4Oplmetre; 50m €18;'llm €32.OO; 25Om
16 5.00

TREAT YOUBSELF TO A NICE NEW
DIGITAL MULTIMETEFII

KD55C A DVf'/ for ihe c..'ess :-a - :^ s
3,! d g t mu trtester has a e. aaa a.-.=a
ton low battery and over ra.qe -J ca: c-
Fu I auto'po ailly operat o.
AC Volts: 0 2'700
DC Voltsi 0 2-l 000
AC Current: 200uA-1 0A
DC Current: 200uA-1 0A
Resistance:200R-200M
Tota 28 ranges ior tusl !44 95

ALL PRICES I NCLUDE VAT: JUST ADD 6Op P&P

C:::::;e 3::::: :: :: :l9S,.e serrby ts closs
: : si : -::a!* .; :.. -.:.r
- a l,- '' : l: : - I :5,200+5ocb7Secunco
P::ce! : r:-er - .:-.:qe .horqes) cre ex.lus,ve
:: , iT :: ::e :::;e:r :. .horqe wrthout nohce

Q:-n1r! D:counts ore ovor]cbie on mony
:::::: : :.ecse rro ior detoris

Oilciol Orders c.e welcome tom EducoLon
:!rr5:sliaair., GoveDmentBodres md Ptbhc

I*qtlodurdo.= | L.1!! 
t-l 

,," I [:i..,],^".T;:ii:Ti':;fii",l:,"f,'il;'i3H:l
S0 I lLie monh

FE

l-,.r"r" '.r,,-.n..-o]*.;;lI B,"beho r od B,.foqho: su.u ezlirij --- -- I

GFIEE]\I\,VE

0.4
108
0.46
0.51
0.38
o.n
04?
0.89
0.28
0.28
0.47
09t
0.24
0.41
0.85
0.41
060
1.37
0.55
0.55
L66
0.30
102
5.25
6.38

2s.5s

580
635
8{5

5m

650
448
737

080

024
0.73
4.4'l
c.84

0.32
0.37
0.53
0.28
0.34

0.I8
0.48

0.66
0.66
c.26
7)3
065
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0.40
I.97
156
0.67
2.40
240
35B

s.23
6.47
1.50
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0.19
0.45
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087
II9
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FRUSTRATED EXPORT ORDER BRAND NEW
& BOXED. EPSON FXSO PRINTERS€35O.OO

+ VAT (carriage C12 tnt)
GOULD MMG 5-10 switched mode PSU 5 volts 1O amp 220 Volt
input size approx6l/2"x23/a"x3%" weight 1 kilo 825 p/p t3.
MAINS FILTER 8 amp 250 vac 21/q"121/2"x31/e" with builtin IEC mains
plug 83.50 p/p El .50.
PRESTEL monitors 6" green phosphor screen 1 2 digit keyboard
printer port, cassette port, keyboard port (for full qwerty keyboard)
Brand new and boxed €1 75 * VAT.

At the time of going to press we are attempting to modify these u n its rnto a com-
puter terminal with built in modem Please phone for details

DISC DRIVE BONANZA
TEAC FD-55F 7z Height DSD 8O track/

40 track selectable at our new Iow
PAPST 3" Box Fan 220 volts 5Ohz require

1uf capacitor
Just arrived f ullqwerty keyboard plus numeric pad completelycased
(x equipment) believed to be RS232 €16.95 (callers only)
25 WAY'D' Types, plugs €1 .85, sockets €l.85 (solder p&p
3op Telephone for bulk prices.

Brand New Vero Card racks 3u 24 slot C l2,00 (callers onlyl
Twin 5" Cabinets with power supply 840 00 + VAT (providing a
disc drive is purchased from us, if drives purchased elsewhere
E5O,OO + VAT)
9" Green Phosphor Monitors Brand New and Cased Cornposite
Video lnput 18mhz band width C80 + VAT each (carriage cost)
Brand New t3" Colour monitor fully cased. Full warranty 540 x
236 pixel. RGB TTL lnput plus apple lnput e220 + VAT
(carriage at cost).
BNC LEad Bonanza coax lead with BNC plug at one end, 2 metres
plus El.oo p&p 30p and 1O metres plus 12.50 p&p 75p

tB ELEGTRONICS
11 HERCIES ROAD, HILLINGDON,
MIDDLESEX UBl O 9 LS, ENGLAND

TEL: UXBRIDGE 55399

fffiorsholl's
A. MARSHALL (LONDON} LTD

price €199 + VAT

€7.95 P/r' C1 00

FT
lln;'i,.ne.**lllt_:_=J

The new Marshalls 1984 catalogue is now available - one of the
biggest and best catalogues ever produced by Marshalls.

56 pages crammed from back to front with components, accessories
and testgear

New products include l.D.C. plugs & sockets, "D" plugs & sockets, DIL
Headers, Ribbon Cable, Kits, Toroidal transformers, l.C.'s, Capacitors,
test probes, and lots more.

Something for Everyone

Trade, Expor.t, Retail and Mail Order Supplied

75p to callers, C1.O0 post paid Europe, e 1.50 rest of the world.

1984 CATALOGUE NOW OUT

"j[:;
:3;: ES ro, .ost cRos

) 8375 Printer e3O F E cable &

etc. ATARI to P lel lnier e4O

Printers

Disk Drives
5%" SS/DD €15O
8'SS/DD E23O
APPLEcompatible cased€2Oo
Controller card g4O

CPN,I card 849
TANDY tMod lll/4 Drive Kit

MANY MORE AVAII-ABLE

TANDY N,4od I or lll Hl-Fes Graphrcs & Colour
Board, ready built with power supply of
Extended'Colour' Basic !2OO

FLOPPIES Io-sir, in Librarycase!is
Lockable case lor 1 00 disks E l I

complete with power &
fittings G375 Please add 1 59o VAT

MICRO RESEARCH LTD.
lndustrial Unit 6, Knightsridge East,

LIVINGSTONE, West Lothian, Scottand
Tel: 0506 31605

PARNDON ELECTRONICS LTD.
Dept 23. 44 Paddock Mead, Harlow, Essex CM18 7RR Tel:0279 3270O

RESISTORS: % Walt Carbon Film E24 range t |t/a tolerance
Bandoliered and colour coded Full Range 1RO-10M

tl.00 per hundred mixed (Min 10 per value) €t.50 per thousand mixed (Min 50 per value)
Special stock pack 60 values 10 of each t5.50

RECTIFIERS
1 Amp 3 Amp

50V 3p 74p
I0OV 4p 14p
200V 5p 14p
40OV 6p 19p
60OV 8p 2Op

1000V 9p 25p

314 Dlglt LCD Dlcplay: 1 colon 3 decimal points
plus/minus sign and Io bat indicator

Complete with low power 7 106 A/D converter display driver
Driver set €t.95

Dtaplayf3.50 Dtver€6.50

DIODES: IN4148 f1.60 per hundred

PIt^ __^ 8oin-10p.14pin-11p.16ppin-l2p.18ppin-l9p.20ppin-Zlp
SOCKETS 22 pin - 289. 24 pin - 2se. 28 pin - 27 9 4o pin - 42p-

Full Llst Available - Send SAE
ALL PRICES INCLUDE V.AT. & FOST & PACKING _ NO EXTRAS
MIN ORDER - UK €1 OO OVERSE-AS !5 CASH WITH ORDER PLEASE

Same Da9 Despatch

A. Marshall (London) Ltd.
Electronic Component Distri butors

85 WEST REGENT STREET
GLASGOW G22OD

TELEPHONE: O41 3324133

a

zo
Ioz
t

I
I YfolE:#lEI

9-5.30 MON TO FRr
9-5.00 sAT
EXPRESS MAIL ORDERS
ACCESS/BARCLAYCAR DS

WE REGRETWE CANNOT
ANSWER MAIL ORDER/
STOCK ENOUIRIES
WITHOUT AN S.A.E.
SAME DAY SERVICE
TRADE AND EXPORT
ENOUIRIES WELCOME

MAIL ORDER
041-3324133
SHOP AND STOCK
ENOUIR IES
04.1-3324133
TRADE
o41-332-4135
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PBO'ECT

UNIVERSAL EPROM
PROGRAMMER

Revisited

itself.

s mentioned in the 2nd part
of the Universal EPROM

27256,68732 and 68764 EPROMS

reason it is the intention here torep ng
tog
tou it
works, hence enabling changes to
be carried out without too m-uch

computer using a cross-assembler:
a). The.PROCESSOR directive on
line 1 3 is used to inform the
assembler of which processor is in
use. For 6502 only assemblers this
line should be omitted.
b). The.ORC directivs 6. line 14
sets the start address of the code.

Programmer article, the soft-
ware has been written in such a

Syntax on other assemblers may
be *:lC00H or .:lC00H. '

c). This assembler uses a suffix of
H to indicate a hexadecimal
number. Some other assemblers
use a may
need
d). ln EFTNEdirect values
to literals. ln many other
assemblers the word .DEFIN E

should be omitted to leave an
equation (eg lCl PlA: oBC20H)
and in otherl the EQU directive is
used.
e). The.BYTE directive reserves a
QVte of memory and assigns an ini-
tial value to it. ihe more common
version of this directive is DFB or
D EFB.
The ving beenclari on toinve of theasse d we shall
make a start by looking at the
parameter storage and data areas.

LOADR and H IADR are initial-
ised by the BASIC program to one
less than the first RAM-address to
be accessed. On exiting from the
subroutine these locations will
contain one more than the last
address accessed. LOADE and
H IADE are a similar address pair
for the EPROM address. LOADF

61

ith
the

slight modifications will be re- 
me

quired when transferrin g software,
however similar the two machines

dialects of BASIC, generally differ-
ing in those areas rirhich are exten-
sions to the original BAS tC.
Possible areas in which the BASIC
p
hnd
it
h
may be modified to run on dif-
terent machines.

Since all the keyboard and dis-
play l/O is carried but in the BASTC
Drogram her'1ce camouflaging any
hardware differences in these
areas, the only changes which may
ce required to the assembler
routine are due to differences injre memory maps and the clock
;peeds of the various machines.
{part_ f rom use.rs wishing simply to
?ansfer the software to anothei
ETI JANUARY 1 984



value of the data read from the
EPROM back to the calling pro-
gram, this being required in verify
mode. MODE is set by the BASIC
program to indicate whether read,
verify, test or program f unction is
required. Finally TYPE is set up by
the main program to indicate the
type of EPROM in use and will
contain a number in the range 0
for 2758 to 8 for 27128.

As we now start to consider the
data tables we shall be directing
our attention to lines 47 to 64 of
the program. ln each of the seven
lists here, there are 9 values of
which one will be selected accord-
ing to the value of TYPE. READS3
and READS6 contain the initial
values of lC1 CRB and lC2 PIB res-
pectively prior to which toggling
bit 3 of IC2CRA would cause a
read of the EPROM. PROCS5 and
PROCS6 are similar tables of data
for setting initial values of IC2CRA
and lC2PlB prior to programming.
PTBIT and PTBYTE indicate which
bit of which PIA register requires
to be toggled in order to carry out
the programming of an EPROM. As
a matter of interest, the reason
that there are not tables of initial
conditions for program and read
for all PIA registers which connect
to control pins on the EPROM is
that some are set to the same
initial value independently of
EPROM type and some are set to
the same value for both read and
program. Finally A1 1A1 2 indicates
whetherthe particular EPROM has
A11 on pin 23 and A12 on Pin 2 or
A11 on pin 20 and A12 on pin 23,
these being the two options for
the 27-series and 25-series
devices.

Having described the parameter
storage and data areas it should be
relatively straightforward to see
how the assembler routine works.
The value of MODE is used to
select one of the two main routines
either READ for reading, verifying
or testing or PROC for program-
ming. ln either of these two

Table 1 The assembler listing. Note
that:-

1). All pound signs (€) in this listing
should be read as hash
signs (#). lt is purely a function of the
printer used that these have been rep-
roduced incorrectly.

2). The assembler listing refers to the
two 6821 PIA's as lCl and lC2 as was
the case on the first prototype. lC1
should now be read as lC9 and lC2 as
IC8. This in no way alters the operation
of the software.

62

2 t*
3 i* EPRO].I PR0GRAI,(I.1ER:JUPPORT PACKACE
4 t* ilE/lD/PRoGHAl,liit Roul'ltiE
I l* ivl. l). DEDI-ORL) l,lARCH 1983
5 I* THIS HoUTINE I5 CALLEIJ FROIII A MAIN tsASIC PRoCRAM
7 t* AND nlLL SUPPORT 215A, 2116, 2516, 2732, 213?A
ri I * 2532, 2164. 2564 AND 27 I 28 DEV I CF,S.
9 t*

I 0 t **************************************************
llI
12 I
rl .PR0CESS0R t?6500
t4 .oRo lcooH
t5 I
16 IZERo PAGE L0CATIoNS USEI)
ll I
I 8 .DEFINE ZPL0AD=35H
I e . DEF INE ZPH IAD=36H
20 1

2I IADDRESSES 0F 682I REGISTERS USED
22 I
23 .DEFINE ICI PIA=oBC2oH
24 .DEFINE ICICRA=ICIPIA+I
2i .DEF INE ICI PIB=ICI PIA+2
26 .DEF]NE ICICRB=ICIPIA+3
21 .DEFINE JC2PIA=ICI PIA+4
28 .DEFINE IC2CRA=ICI PIA+5
29 .DEFINE JC2PIB=JCI PIA+6
3c .DEFINE IC2CRB=ICI PIA+7
3l r
32 I
3.3 I COC 4C4C I C J MP STA RT
34 I
3: I
36 ICO] 3I LOADR: .BYTE O ILO RAI'A START ADDRESS
37 ICO4 OO HI,ADR: .BYTE O 

'HI 
RAM START ADDRESS

38 ICO5 OO LOADE: .BYTE O ILo EPRo/TI START ADDRESS
39 I CO6 CO H]ADE: . BYTE O IHI EPROM START ADDRESS
40 ICOT OO LOADF! .BYTE O ILI) EPROM FINISH ADDRESS
4I ICO8 OO HIADF: .BYTE O IHI EPR(}M FINISH ADDRESS
42 ICO9 OC HIADht .BYTE O IHI ADDRESS EPRoT.I i{ASKED
43 ICOA OO RDATA: .BYTE O IDATA READ FROI.{ EPROM
44 ICOB 00 ttoDEt .BYTE 0 to-RTFFH-V,80H-T,2-P
45 |COC 00 TYPE: .BYTE 0 t0-275a...8-27128
46 I
41 

'INITIAL 
CoNDITIONS FOR READ - ICICRB,IC2PIB

48 I
49 ICOD 3C READS3:.BYTE 3CH.3CHI3CHi3CH,3CH,3CHI34Hi34H.34H
50 tct6 t8 READS6T .BYTE l8H, l8H, lSHr tOH, tOHr t8H, t2H, t0Hr t2H
5l r
52 IINITIAL CoNDIT]ONS FoR PRoG - IC2CRA,IC2PIB
53 I
54 ICIF 3C PRoGS5T.BYTE 3CH,3CH,3CH.34HI34Hi3CHi3CHI3CH,3CH
55 tC28 08 PROGS6:.ByTE 8,8,tJr5i25HiAt22HtOt22H
56 I
57 IBITS 0F BYTES T0 ToGCLE FoR PRoGRAMME
58 I
59 lc3l 0l PTBIT. ,BYTE I,lrlrl,lr8r2r8,2
60 tc3A 06 PTByrEt.BYTE 6r6r6i6,6r5,6,5r6
6l I
62 

'PIN 
POSN OF 

^tt/Atz 
I t Ail-PIN 23, AI2-PIN 2

63 I 0 r Ail-PIN 20r AI2-PIN 23
64 tC43 0t AllAt2t .BYTE I,l,trl,lri,lr0,l

I I *****************rrt***************************

61 IC4C 2O87ID START, JSR ZPSIIAP ISIIAP RAM ADDR/ ZERO PGE
68 IC4F ADOB IC LDA A,IODE I
69 I C52 C902 C,r,tP L2 I PROGRA MltE ?
70 IC54 DOO3 BNE READ I NO - tr,4UST BE READ ETC.
1 I I C56 4CBCI C JMP PROG I IF S0 JUMP
12 I
13 IREADING CoDE
14 I
15 I C59 A93O READT LDA f,3OH ]CONFIGURE
16 IC5B 8D25BC STA IC2CRA I IC2PIA
17 I C5E A 9OO LDA IO I AS
78 IC6O 8D24BC STA IC2PIA I INPUT
19 I C63 A934 LDA f,34H iFOR
80 I C65 8D25BC STA IC2CRA IREAD
tJI IC68 AEOCIC L(X)PRI LDX TYPE IDEVICE TYPE INDEX
A2 I C6B BDOD I C LDA READS3, X ISLT
83 I C6E 8D23BC STA ]C I CRB I UP
84 ICTI A9OO LDA f.O IINITIAL
85 IC73 8D2OBC STA ]CIPIA ICoNDITIoNS
86 IC76 A93C LDA f,3CH rFoR
81 I C78 8D25BC STA IC2CRA I READ
88 ICTB BDI6IC LDA READS6.X I
89 I C7E 8D26BC STA IC2P IB I
90 ICSI 2O9CID JSR DELAY ISHoRT DELAY
9I IC84 2O62ID JSR INCADD INEXT RAM/EPRoA,I ADDRESS
92 IC87 DOO3 I]NE CoNTR IIF NoT LAST - CONTINUE
93 IC89 4CI3ID JMP EXIT IELSE Oo ATAY
94 ICSC 20I7ID C0I'JTII 3 JSit SETAOD IPUT ADDRESS 0N P

65
66
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PROIECT : EPROM Programmer

95
96
91
9A
99

loo
t0l
to2
lo3
t04
t05
t06
t07
lo8
l09
llo
ill
n2
il3
114
il5
l16
|1
il8
il9
12J
t2l
122
t23
124
t25
126
121
126
129
t30
r3t
132
r33
134
I35
136
r37
IJB
t39
140
t4t
142
143
144
145
146
t41
148
149
150
l5l
t52
lr3
t14
155
t56
ltl
158
t),

t5l
'.a2
163

i65
:56
t, a1

il
,2
l
tr

:
1

:

I C8F AD25RC
tc92 4908
'tc94 8L)25t.iC
tc91 209C11)
I C9A AD?ABC
I CgD SDOA I C
I CAo A2oO
I CA2 ACOts I C
lcA5 FOt0
tcAT 3007
I CA9 C9FF
I CAB FO BB
ICAD 4CI3ID
tcB0 cl 35
l cu2 F0B4
lcB4 4CI3tI)
I CB7 8t 35
lcB9 4C68t C

I CBC A 930
I Ct]E 8I]25BC
ICCI A9FF
I Lu-3 8D24tsC
I CC6 A934
I CC8 80258C
I CCB AEOC I C
I CCE BDODI C
I CD I 8D23BC
I CI)4 A9OO
tcD6 8D20tlC
ICD9 BDIFIC
I CDC 8D25tsC
ICDF BD28IC
ICE2 8D26FJC
lcE'5 209Ctt)
tcE8 20621 t)
I CEB FO26
tcED 20 I7tf)
I CFO A2OO
tcF2 A I 35
I CF4 8U24BC
ICI.7 AEOCIC
I CFA BC3A I C
I CFO B?2OBC
I lro0 5D3l I c
I DO3 e920BC
lD06 A0 tt)
I DO8 A2 FF
I DOA CA
I DOB DOFD
I DOU 88
I DOL DOFA
I DI O 4CCtsI C

I Dt 3 20A7tD
lDt6 60

It)l7 AD05tc
tD tA 8D22tiC
I DI D BD43I C
il)2t) FOO9
I D?2 ADO6I C
ID2' 8D20I]C
I t)2t| 4C521f)
ID2II AD20BC
I D2F ODO9I C
I D3 I 3D2OBC
I D34 ADO6I C
|137 2s to
I D39 FOOS
I D3B AD2OBC
ID3E O90IJ
I D40 8D20BC
ID4-3 AI)06IC
f D46 2,)O8
I D4ti, FOOS
I O4A AD26BC
I D4t. O90l
lL)4F 8D26tlC
lD\? At)o6tc
I D55 2q2A
lD57 FOOiI
Il)59 All23BC
li)bc o9Uri
,,5 t- i9D23tlC

lii6l 60

LDA
EOR

STA
JSR
I-I]A
STA
LDX
LDY
BEO
t]MI
CMP
uE0
JMP
C I,,IP

BEO
J I.{P

5TA
JMP

RR:

I PROGH A MI'1I IJO
I
PROG! LDA

STA
LDA
STA
LDA
STA

L(xrPPt Ll)X
LDA
STA
LDA
STA
LDq
STA
LD{
STA
JSR
JSR
REO
JSN
LDX
LDA
5TA
LDX
LDY
LDA
E0R
STA
I-DY
LDX

DEL: IJEX
BNE
I)EY
BNE
JMP

EXITs JSR
RTS

I
I
IROUTINE T() PUT
I
SETqDD: LDA

STA
LDq
uE0
LDA
STA
JMP

A IID2' t LDA
()RA

STA
LI] A

A ).it)

3E3
LDA
OPA
STA

Alll)il r Lt){
A IJ])
atrr\
LDA
0RA
STA

AI]DI 3I I,Dq
A NI)
8E0
LDA
oR{
STA

At)DEXT: RTS

IC 2CRA
f-8
IC 2CRA
DELA Y
IC2P IA
HD ATA
{.0
M0DE
RR

TOFFH
L(X)P R

EX IT
(ZPL(JAD, X)
LOOPR
EXIT
(zPLoAD,X)
L(X)P R

COD E

t30t
IC2CRA
IOFFH
IC2P IA
t34H
]C 2C RA
TYP E

READS3, X
IC ICRB
[0
ICIPIA
PRoGS5 , X

I C 2CRA
PR0cs6, x
IC2P I B
DELA Y
I NCA I]D
EX IT
S ETA DT)

to
( zPLoA D, X )
IC2P IA
TYPE
PTBY IE , X
ICIPIA,Y
PTB IT, X
ICIPIAIY
f,r0H
f.0 FF rJ

DEL

DEL
L (X) PP

ZPS'I A P

ADDRESS oN

L0AD E
ICIPIB
AltAt2ix
ADD25
HIADE
ICIPJA
ADDI3
iCIPIA
HIADV
ICIPII
hIA]i
r lci
FDDII
I:IPiI

IC]PII
h IA!)E
L8ll
AliDr 3
IC2PlI]
rlH
IC2P ] t]
H]ADE
f,2(J|1
A DI)EXT
IC ICRIJ
L8H
IC ICRI]

I SET
ICIlIP ENAtsLE
t Loh
ISH0RT DELAY
IGET DATA FROM EPROM
IAND SToRt IT
IZER0 INDEX REGISTER
IREAD, TEST 0R VERIFY ?

I IIEAD
I VER IFY
IMUST BE VERIFY - FF ?
IIF S0 ROUND AGAIN
IELSE NoT ERASED - EXIT
ICoMPARE hITH RAM
I IF 0K L(X)P
IELSE BAD EPRoM-EX]T
ISTORE DATA IN RAM
rH0UND ACAIN

ICONF IGURT
I ]C2P IA
IAS
I 0UTPUT
I FoR
I PR0GRA MAlE
IEPR0M TYPE
I SET
IUP
I IN IT IAL
IC0ND ITI()NS
I F0R
I PR0CRA MIiE
I
I
ISHORT DELAY
INF:XT RAM/EPROI,1 ADDRESS
IIF LAST THEN EXIT
IPUT ADDRESS 0N PINS
IZER0 INDEX REGISTER
IGET DATA FR0M RAM
IPUT DATA oN PINS
IEPR0M TYPE
IBYTE T0 TOGGLE
ILoAD IT
ITOGGLE 8IT
IPUT IT BACK AGAIN
ICARRY
I OUT
I50 MS
IDELAY
I F0R
I PR OGRA Ii{,M E
IR0UND AGA IN

lS/1AP BACK ZER0 PAGE
IhXIT BACK T0 BASIC

A PPR0PR IATE EPR0I,I P INS

IITRITE LOIt 0RDER BYTE
ISTRAIGHT T0 EPROM
.25 oR 21 SERIES ?

I Bt.I A I'ICH I F 25-S FR I ES
IGET HI ORDER BYTE
I flR ] IE STRA I GHT TO Et,P(]^,
IJI]MP TO AI3 CT)DE
IGET iCIPIA
roP IN l.aSK!f llI 3YlE
rl-r.jT IT B,aC( A3.r Iti
lC=T hi iri:-:? 3yTa
rTES; r l2
I ii Jl'r:E. -1:) ;.' I I I C:rr:
trt. i: ::; - :il :ltr;i
ti)P Il ii2
lA'r: r-: '-:l-7 rall"
lCEr :l (1":,a.:1T:
tiEsr i I r

I IF i,.\SE; 3I) ;TI A I3 CODE
IA I I IS S'i - 'ET IC2PI8
ioR IN 4[
IPUT IT EACK ACAIN
IOET HI 0RI)5R BYTE
ITEST A I3
I IF NOT SET PETURN
IAI3 IS SI-T - GET AC2PIB
.0R IN AI3
IPUT IT BAC( ACAIN
I RE'TURN

routines the initial conditions are

of these two modes, if the test fails
the subroutine exits and this is
detected in the BASIC orosram bv
the fact that the addres's re"turned'
in LOADR and HIADR is less than
the expected final RAM address.

Th
comp n
the ta
routin Il
now be covered.
a). The origin of the routine should
be selecte-d so as not to conf lict

b). The address of the EPROM oro-
grammer hardware as selected'bv
the on board links should be
equated to lCl PlA on line 23. lt
should be noted that the addresses
in.a). and b). must agree with the
addresses of the M/C code routine

gerine Microtan. For different

machine with a'l MHz clock a
value of 1 D (hex) * IOOO/750 :
27 (hex) should be used.

As a final point, although the
assembler routine has been written

owners of 6809 based machines

63
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tion by instruction basis, a task
which shouldn't be beyond the
capabilities of those with a mod-
erate knowledge of 6809 program-
ming.

The following list contains all those errors
which have come to light since the project
was published.

On the circuit diagram (page 46, August
1983), C5 is 100p and C9 is 

.l 00n, not the
other way round as given. Some bars were
omitted from note three of Table 1 on
page 48: it should have read "G/pCu (zl
series) is equivalent to PD/PCM (not PD/
PCM) (25 series)." The penultimate sen-
tence of the first paragraph on page 50
should read ". . . adjust RVl for a potential
of *25 V at lC10 output." On the overlay,
lC7 is between SK2 and SK1, lC5 is

beteen SK.l and Cl0, lCl .l is between R7
and R.l 0, R3 is between R2 and Q2, and
Q7 is between Q5 and Q8. A link is
missing between lC7 and SK.l , and the
unidentified pins at the right hand end of
SK3 are the -F5V line. Finally, C10 appears
twice in the parts list but only the first
entry is correct, and the second Dl L socket
should of course, be B, not 80, way.

Table 1 continued (see notes overleafl.

ECT: EPROM Pro amrner

A[DPVInterak 1

BUILD YOUR OWN
COM PUTER

Where have all th le who someyears ago would w distortion
amplifiers, their nets digital
alarm clocks and

know-how - lh,e ab I ity to rnderslard what really goes on inside,
almost to be ab e to see the electrons flowing down the wires
and through the ch psr
Those days are not qu ie gone: you can sti I buiid your own rack
and card computer - lnterakl

Examplepilces(exc ud ngVAT) 4MHZZBOACpUcardtlO.g5,
ManL al C 1 50. i.'a F;;'s i 5 l 5 (evervth rq rs avrr itj .'
Sepa'aler\. and rL I ahe, Sa'es se vtce tn CaSe yOU nake a
m stake).
40 type'wr tten pages of oescr ation, price ltsts
etc. a.e yoLrs to' 16q s5.rrg a 2 or SAE is a help
but nol essenlra cr te eohone r

Greenbank

Greenbank Electronics (Dept T1 E). 92 New Chester Road,
New Ferry, Wirral, Merseyside L62 5AG

Telephone: 051 -645 3391

NilemLoniles
Parttype 1 off 25-99
41 1 6 2OOns 1.25 1.15
4164 2o0ns 4.69 4.jg
21142OOns Low power 1.15 t.OO
21 14 450ns Low power ,9S .gs
61 16/201 6 3.SS 3.OO
61 16 1sons Low power 4.90 4.4O2716 2.69 2.402716 5.7 5 5.OO2732 3.4S 3.Os2532 e 3.85 9.452764 4.69 4.192712 12.7 5 11 .25
z80A-cPU t2.99 Z8oA-ptO c2.99 Z8oA_CTC
6522 PIA e3.70 7805 reg .50 7e12 reg

1OO up
1.10
3.99

.90

.80
285
4.20
2.30
4.65
2.95
3.30
399

10 85
c2.99

.50
Low profile lC sockets:Pins I 14 16 18 20 22 24 28 40

Texas solder-tail:
Pence 12 13 14 '1 6 18 22 24 27 38

Soft-sectored floppy discs per 1O in plastic Iibrarv case:
5 inch SSSD tt 7.OO 5 inch SSDD t.l 9.25 5 inch DSDD C21.OO

5 inch DSeD t26 35
8 inch SSSD t19.25 8 inch SSDD C23.65 I inch DSDD C25.50

74LS series TTL, large stocks at low prices with Dly discounts
starting at a mix of .iust 25 pieces. Write or,phone for list.

Please add 50p post & packing to orders under e1 5 and VAT to

Access & V 
total 

n Q54 4221 618Governm e 15 minimum.Trade for details.
Happy Memories (ETl), Gladestry, Kington,

Herefordshire. HR5 3Ny. Tet: (OS4 422lr6i8 or628

I89 
'H]ADIiI 

-IE HIADE flITH,AII AND AI2 MASKED oUT
I9O IAND SET Z CONDiTI0N C0DE IF LAST ADDRESS DONE
l9l I
192 ID62 E635 IIJCADD: INC ZPLOAD ILO ORDER RAM ADDRESS
193 lD64 DoO2 8NE INCRolvl TSKIP IF No CARRY
194 ID66 E636 INC ZPHIAD IELSE ]NC HI RAM ADD
195 ID68 EEO5IC INCROII! INC LoADE 

'LO 
oRDER EPR0M ADDRESS

196 ID6B DOO3 tsNE INCEXT ISKIP IF No CARPY
191 1 D6D EEO6I C JNC HIADE IELSE IN HI EPROM ADD
I98 IDTO ADO6IC INCEXTT LDA HIADF, IGET HI ORDER EPRoM
t99 r D73 2987 AND f,OE7H TMASK oUT A ll , A l 2
2AO 1D75 8DOgIC STA HIADiI ISTORE IT
2AI ]D78 ADO5IC LDA LOAI]E IGET LO EPRoM ADDRESS
2D2 IDTB CDOTIC CMP LoADF ILAST ADDDRESS ?
203 IDTE DOO6 BNE INCRTS IIF NOT EXIT
244 IDSO ADO6IC LDA H]ADE IELSE TEST HI ORDER
20' ] D83 CDOsI C CMP HIADF ILAST ADDRESS ?
245 ID86 60 INCRTST RTS IRETURN
2J1 I
248 I
2O9 ITHIS ROUTINE SITAPS ZPLOAD IIITH LOADR
21O IAND ZPHIAD ITITH HIADR
211 I
212 ID87 A635 ZPSWAPT LDX ZPLOAD IGET LO ZERo PAGE
21 3 I D89 A436 LDY ZPH]AD IAND HI ZERO PAGE
214 1i-'88 ADO3|C LDA LOADR IGET Lo RAM
2i' i;EE 8535 STA ZPLOAD IITRITE T0 L0 ZERO PAGE
216 ID9O ADO4 IC LDA HIADR IGET HI RA.U
2]1 I'93 3136 STA ZPH]AD I|IRITE TO HI ZERo PAGE
2I' ]D95 3EO3IC STX LoADR IZERo PAGE To L0 RAM
2I) I:-)8 3CO4]C STY HIADR IZERo PAGE TO HI RAM
22" I:.)' 5' RTS I RETURN
221 I
222 I
22: ISHORT DELAY TO ACCOUNT FOR CAPACIToR SLoWINC
22-1 ISIGNALS 0N P]N 22 (2O)
: ];
22a I t?C TCE. DEL,. Y3 LDY T,8OH I LOoP CoUNTER
221 I D9E 88 DELA Y] 3 DEY IDECREMENT
?24 IT)9F fOFi,' B^]E DELAYI ILr)r)P IF NOT ZER()
229 I DA I 60 RTS I RETURN
230 I2it . END ETI
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€145 Krt€11O
+VAT(pap€250)

E22O Krt gl 60
+VATlpAp€450)

E79 Kit €49
+VAT(papE25O)

€49 Kit €36
+VAT(p&p€1 501

€145 Krt€110
+VAT(pApf1 501

NTLO4 POWER SUPPLY
O-3OV, 0-2 5A a voliage selting wrth 10T pot givrng O 1V
resolulron O tully prolocled lloating output a selection ot
curent limiling orcurentioldback mode a 3 digil displays lor
vollag€ E cuirent with o1% FSD accuracy a autcmalic
dissrpation conlrol a lne slabilily OO]% for t 1O% mains
vollaqe change a load reulallon O02S for 1OO% load
change a ripple 2mV lyp a transrent response < sous

NTLOs POWER SUPPLY
O'50V, O3A a voltage selting wilh 1OT Fl grving 0lV
reolution O lully orotected floahng oulput a aulomalc
chang€over Irom constanl vo iage to constant cutrenl mode
a 3 digir drsplaF lor votage 6 cuxent can be used for
exte.ralmeasurement raige'99Vto999v,o lVresolulroni
O to 54 00lA resolution meter accuracy O01% FSD a
automatic drssipafon conlrol a line slability O O1 % tort 1 O%

ma ins voitage chaf g€ O load r4ulation 0 O 1$ lor 1@% load
change a npple lmv typ a current stsbilily with curenl
control O 1%+1mA1yp a lransienl response<5ous a LED

XR2206 FUNCTION GEN ERATOR
liequency cnge roHz to 220H2 a linear setting over 8
ranges O waverorms: sine, riangle, squar? O sa$ooth &

nsgativ6puleatapprox lwceihes€tkequ€ncyavailable a
distodion ol lhe srne wave <1 % at 1 KHz a output AC lcr alL

wavelorms adiustable o-1omv, 0.100mV, 0-1v, impedance
approx 5 ohms a oulpulSYNCquareorn€etive pulsefrL

DT.I 55 OIGITAL THEFMOMETER
alternale re.ding ot 2 measunng points o tdmperature range
55'c to +1m'C a resolution o 1'C o 3 digit 18mm red LED

display a allomalrc changoover ol lhe probes al 1O sec
inlerual with LED indication a sensor probes can b€ loeted
at a dislance oi up lo 1oom kom the instrumont a mains
supply lor Frmanent op€ralion O brushed anodised alum
enclosure 1 36 r 47 1 I smm (W x H x O) a choice ol 3 sensor

LMr35'ss'Cto+1OO"C tlO Kit
1M235 -40'Cto+loO"C f 8 Kit
lM335 1O'Cto+1oo'C C 6 Kit

trrtlelektronik

r\lEIU
WOG22O6 SWEEP GENERATOR
a oBtablirhing snd diepl.ytng on the oscilloBcopo

o, oquall!98, octiva lllt€r!, caosaoyer notworks,

a oxc.llant tunctlon gonorato.: troquoncy range O,2Hz to 2OOKH2
a prol€aaionEl aptDaEnco ai low colt
a $yo pound!.nd.nloy a!3embllng klt v6Bion

tondon g.nmror: O.2Hz to 2O0KHz wilh tinear E
tna@le a sinewave distonion <1$at 1 KHz a sineA
lsVPp; {ure w.vo in 4 st€ps lrom 12mV lo l2V a.wp g.mEton sw*p hle olo.5s6cto 1o *c a
(r@:r ryo.) a kigg€r output 5V [L

Prices are subiectto is% vAT + VAT (p a p f2.50)

f8
c6f4

r

MIC ROHN 65 ilo at?ER 6 onrpurEp 6 a5 E@r/aA,
an start building your own Comouter
ds and, of course, eventually far more
er available off-the-shelf.

MICROTAN 65 comes in kit lorm, complete with manual, full
instructions, board with components, (kit form orfully built)
our full back-up service, and your own [,4icrotan Worid
N4agazine available on subscription

DT6OO DIGITAL THEFMOMETER
precision lh€rmometer wilh one Pt1 OO platinum film probalo
S1 904 grade 1 1 covering _70'C to +6OO'C an 2 ranges:
-7O C to +1999'C, resolution 0l'C; .70'C to +600'C,
reso!ution 1'C a linea/iser circuit guarantees accuracy ol
C2% fl dig[ over entire range a measuring rale 3/s4 a
resoonse time lossc to 99% rn moving Mter O memory
sw tch a 3 wire probe connection allows measursmBnt over
extensioncableupto25ma probewilhhandgrip,l 5mspiEl
cable & spole DIN sockel a bttery 9V PP3 for appror 3Oh
oDeralion O low battery indicator

Our klt. conbln .ll rh. mlt.rhl rq![.d tor th. .umblt
lncludlng peb, .ncloluE, .nnd.r.d trcnt pl.t.l.ll.l&nk
p.d. Acomprh.n.lv.....mbly m.nu!l l.p.ovld *lS d.p
by.t.p ln.rudlonr I clrcult d.acdptlon.

FLEXIBLE & EXPANDABLE SYSTEM - 1 K to 256K!
Just look at the options:
1 DISK CONTROLLEF
2 REALTIMECLOCK
3 EPRON4 PROG. CARD
4 SOUND BOARD
5 SEBIAL 1/O BOARD
6 PARALLEL 1/O BOAHD

Languages available: Machine Code,
Assembly. Basic, Forth,

and Pilot

HOWTO ORDER:

7 MASS EPROM STORAGE B(mFD
8 INOUSTRIAL CONTROLLEEEOARD
9 4OK RAI"4 BOABD

10 HIGH RES GRAPHICS 256x256
11 PRINTERFACEBOABD
12 ASC11 KEYBOABD

FULL RANGE OF SOFTWARE

2
Board with components
(built or kit form)

MICROTAN COMPUTER SYSTEMS LTD
SHOWROOM: 1 6 UPLAND RD MA|L ORDEB:

DULWICH, LONDON SE22 235 FRIEBN RD DULWICH,
TEL: 01-693-1 1 37 LONDON SE22

Enter details in lhe coupo osing
your cheque made payabl nic C-om-
puter Systems Ltd. Prices a.l.l c'l 5puterSystemsLtd.Prices addei.SO
p&p. Please allow 1 4 days lor delivery.

l-p"-"*.-

BUILD
AS FAST
oF stow
AS YOU
LIKE!

Microtan
Wotld Magazine

MICROTANIC COIVPUTER SYSTEMS LTD
16 UPLAND RD LONDON SE22
Tel No 01 "693 1 1 37
Please rush me my sladet kil:
(Please tick)

kit form - I will build myseli C59 95

Fully Built e69.95
Complete system wall chart

I enclose my cheque/P.O tor E

Name

Company

Address

tr
tr
n

3
Fu ll
anstructions
ma n ual

Also available trom:
Waltham Forest Computer Centre
889 Lee Bridge Rd
Nr Whipps Cross, Walthamstow E7
fel O'l-52O 7747

Tel (Day)
Tel (Eve)

-J

FREL LTD.

ELECTRONIC DESIGN 8 MARKETING

RWl HOLMBUSH INDUSTRIAL ESTATE
MIDHURST WESTSUSSEX GU29gHX

TELEPHONE: MIDHUBST (073 081 ) 2535

ETI JANUARY 1 984
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I{€nRY'S
RUDIO€L€CTI?ONKS
G0MPUTEBS o G0MMUlllGATI0ilS. TEST EQUIPMENT o G0mPOilE]{TS

150 ttr 180 tPil. Full SE Cll ASC ll.'10 CPL. 280 l)olt P/L
tulo-undcrline.50 Gr.phlc Svmh0ls. B.cl Sp.cr. Stll
Tsst.Vu/fll)n IABS.Tr l0Matrlr.4.4'Wldo PapEr
Bldirecllof,al . 220l?40 v lC. Sir0 lpprox g I tZt tl 2'
SUITABLt t0fl : TAll0Y. 88e. 0RlC. tlAsC0M.
lC0RX.ttW 8RAlil. 0ilAG0|1. otc sl6
lYour enquiriss iovllodl
llnlorlacr unil wilh load6 il5 slale modcl)

DIG!TAt MUI-TIMETERS
Iwilh case lrolary swilchssl
+Side bullon - case C2.95
l(025C I I3 range tr 2A 0C

2 meg olrm 023.51,
l(DXrsa I6 Enqe l0A 0C

2 m€g ohm e26.95
rDXIC r 26 rong8 I A

AClI)C 20 meq ohm f,29.50
l(055G r 28 range l0A AC/0C 20 meq 0hm 033 50
t[eler 3l]00 x J0 range l0A AC /DC

20 meg ohm

6010 * 28 range l0A AC/0C 20 meq ohm
7030 4r A560l0 hi0h acc 0 l': basic
X0615 I l6 mnoe l0A 0C 2 meq plus
Hle lesler
SIFAM 2AXrB 2l rmoe 2A AC 0C 20 meo
B€nch Models
TM355 2g ronge LEt) I 0A AC 0C 20 meq

Thandar
TM356 26 mnge [CI) ] 0A AC 0C 20 meg
ThandarlRe0lacss TiffFiitl e97.75
Til35l 29 ronge LCD I 0A AC 0C 20 meg

Thandar Cl an 75
SIFAM 25(x124 Eng€LC0 2A AC 0Cm reg !79 S
ALS0 ll{ ST()CX Thurlby iktrix and Beckman
Prolessi0nal sries incl True Bms stc

PRESTET
ADAPT0B scardst
wilh dala elc lPlS +/- l?U

uIlt wilh data and
accoss0rles f39.95 inc VAT MUtTIMETEBSIuxc posp)

SA]{Y0 0M2l l2 l{lGH I czoel so xzvottnns! dnbrer l0^ 0c
DEearr rrrr I SpEci.lollsr 01250n-fSOl-Ufi | ,n::rllrrsr 0r25o

lz'grecndisplay: I ,i,l'^ffj'so
C0mp0sile video: I frXSm Zl ",i* tOi:i --lz80ch.racl0rs 'ZA0Cotusconr ouzzert23,E
over 15 MHZ 8/W | , XH55n 20K v 22 roroe pErer I
?40VACI4w , l8glA26Enqe30( ! I0AAC 0Coverloac

Atztu Jt rang€ tuux/v d€ture tzA
AC/oC e33 5{l
ATl0Al l8 ranoe mK/lJ. &lure plus Hle

lesler El 8.95
YI360TR l9 mn0e 20(/V Dlus Hle lesler [15 qi

16 rll[ rl2rr::=l lproreclr0nelC t2395
Alphanumericard ---:r 

136{rT8?3rangelmK VLargesEalel0A

Grarhic disotay: Uruailv f89.9li - tgg.95 I ACII)C plus Hle t39.9li

SIGI{At GEIIEBAT0BS rzoaqov
IUIGf l0il: All sine/square/lriangle/TTt elc
TGilll 002H2-2001$Z fl t3I

CllERnY leyboard plrs
ample ro0m lo house a CCMPLTTE SYSTtlll and p0wer

suDply C0mplele wilh lillrn0s lDse l0pdelachabiel Unil rs

srlv€r grey rncol0ur flohuslc0nslructon Sl0pin0 lr0nl
wilhside!enlilalion ldeal l0r |lASC0M AC0fftl TAll6tBlllE
oryolrownsyslem SzelS r I5 x4- llronlslopesl

.50 ,,, ,0, lux o/Pt2sot

rGror uuzHz-2001012 tt t3 85
IGilt20.2HZ.2 rfllz 9t56.75
PUTSE
TG I 05 Vari0us lacil itiss 5 HZ-s M HZ 

';S7JsAUol0: tilulliband SinE/SquarE
LAG27 l0 tlz lo I MHZ f90.8S
AG202A 20 HZ l0 200 XHZ lt ist fg4.S0l e83.Stt
l'!E lmA l0 llz'lMIZ Low Dislortion e t59.85
nf
SG/O2 100 l(HZ to $ ilHZ ltistfTg 501
LSGIT l00l(HZlo lS0lrHzLOGIG PBOBES

t-Pro r0MHz c26 95
01P50 50 MHI wilh carry case ard
accessories t49.95 0scrLL0sG0PEs

F!ll sp€cilrcation any mode,l

on requ.sl SAE by posl

'HM Series HAtllEG: SC',

THAIDtn:'CS Tll0:
'3 CnoTECH'Y',lilTACHt
sllcttTiact ul(c/P[3m --
3030 l5 l\tlll5mV 95nm lube 0lusc0mDonenl
lesler [177.10
SCI lOlr Mrfralure l0 ilHZ halterv 0orlable
Posl lre€ [l7t.m
.0pli0nalcarrycaset6S4 ACadaplort669
Nicads fl2 Yl
Hrrll03 l5 i!BZ 2mv 6r 7 d splay plus
componeni lesier C P 13 00 [l8l 70
0urt TRAcE tur ci P E4 m)
Hil203/4 oual A i!Nl plus com0on€nl
lesler e il3.60
CSl552A 0ual l0 itHr ltist t32l 001 t269.S0.
3l3ll)uallSilllz.comDonenttesler e276,m
CSl5661 0ual 2[MH2 A I lacrlilieslLislt40l 351

Hlrtzlx oual m ilHz ptus comDonent tesler 
849'S'

sweEp dElay 8419.75
HilTlIi0ualT0lllHzsmepdelay t6T6.lL
l2l20ud mMM t399.2S.
UZz 0ual m MHZ plus extra trcitilies [391.llt
Y422 0ual 40 MHZ p{rlabl€ t506.5tFgaBF 0ualTrace 20Mllz swerp delay U($,ZS.
UlSl00alTracel0MHlst0roge f!ogzsth
4l HlTl0lll. G80_I[_CH & If,l0 . l1ith prgbet
ilr00El,s aYAttAEtr

xt t7.sai lr0[s.45 Il

I{IGH UOTIAGE MEIEB

"ffii:li'll,jl#fi,;ffi5fl".+lfi, 
g-lif:crrA HcE /9

ol,'#il*ogl.tT""n" v
TBAIIS!SIOR TESTEB
0ir6cl raadin0 PtlP tlPI elc
TCr [2r.(5
lul( c/P 6spl

VARIABTE POWER SUPPTIES
lu(ciPft ml
PP241E/t2/24U 0/rA e35 00
PP243 3 amp version f,59.95
PSr3075 8/r5V
7 imp lwrn meler f24 95

TREQUEHGY G0UItTERS
Ptil2mA ?m MHZ hand h€ld Pockel
I digil LID f77.60
mETlmS digilLiD bench2 ranges 100 MHZEl02.35
MET6mB diqilLttl bench 3 ranqes 600 Mll2f,132.25
METI tm I diqrl LED 3 ranges I 6NZ [l 82.85
Tfo/IlSdigilLCD40MliZThandar e|25.50
T[2m3dioilLCt]200Ml]z Thandar EI6675

squilmenl and tslsphonos lfl stock

GAtt II{ AIID SEE
FOR YOURSE[I.

liuge stocks ol semicons,

c0mp0n0nls, l00l8,8tc Large rango 0[

OROER 8Y POST OB PI{OIIE.

lffit Fffi r|.LEll.lllb,.dt6l
orderbv Poil wllh cHEouasi
ACCESS/ VISA o. vou c.n l.leoho..ACcESS/ vlsA o. you c.n l.lepho..
youro.dor. All o,de,r d..p!lch.d
wllhln 5 &vr unles.ldvl*d

LIGHTI NG SYSTEMS
FOR BANDS AND THEATRES

Who manufactures a twelve channel desk with sound
chase, sound to light, strobe, triple masters, and a
powerf ul 240 switch program matrix, for under l3OO.
M u lticore leads f rom 1 O to 50 metres, power packs u p
to 2400 Watts per channel, (even transformer loads)
and a range of modules for custom built rigs and
installations? Answer: We do.

Sales Manager
::l MJL SYSTEMS LTD 3oow-.;; 45 Woruey Rd., T?..&A W. Croydon, Surrey looow
,JS cRo3EB u.K. e67

FocK DESKS 01 -68941 38r2ee (Mon_Fri 9_5)

TFANSTELOOTMAIFII PFINTEF Compac Sera .ter
lace 230Vo rs EBs..ch
9" MONITOF CASED Non Standard Wrrh nto a2o.6ch
1 2" MONITOn CASE0 Non Slandard W th tnlo €1 5.och
cossoF osclLLoscoPE cout5c ouat Trace 35N1NZ
D€ avSweepCl95..ch

TEtEOUIPMENToSCILLOSCOPES43 sinereBeam25MHz

TELEOUIPMENTOSCILLOSCOPESS4S'nsreBeam r OMHZ

ADVANCE SIGNALGENEFATOF Lype62 1SOKHZ,22OMHZ

METhIC WOBBUUTOF lype 21O 5 220MHZ wtlh msnua

AVO TFANSISTOF TESTEF lype frr69 wfth eads 
^s 

new

I E C MAINSLa0 2rere enqth N€aryduLy 6Op.Ech

aCOAECUFLYWTBEe(tendrr!lo2metres 2Op..ch lO

MTCFOPHONE/EAFPIECE TNSERTS Brand NewTsp.sch

TOKIi NOISE FITTENVF2

GEAAEOMOTOhITT/234VsOHZlnp!t4 d'ax5f" deeo%
shall NEW €5.. PAP t4
24OVOLTAC MOTOF lTurntab e slyl€)
Shall !3r4mmdra El 50.6 P8P C2
tOlOFl2Vrclnpur 3"dar4% deep % shatLNew a350

SYNCHnONOUSIOYOF2PhasegvorAC 375FPM cood
lorque(needs3O'!0mldcapac toacan be used asDC STEP
P NG MOTOF aSTEPS PER FEV €1 ...h

rr n0 brack€l New E2 66ch
CINCH CONNECTOA STRIP 1 2 wav 4BA Screw.onnectro.
on bothsdes- 35p..ch r0 ot e3
INFFAFEDOUAFTZUMP23oV620WaILs S'ze 13tx l'd a

-el 50.Eh 10ofrC1O
FEFFANTI PHOTOCELL frPE MS15 5Op s6.h 10 otl

VU MFEF ka edO s S ze rh x /0 -sop..ch ro o,f&
I T T LOUDSPEAXEF 2%, dlr $ ohmo 2watr N.wr
75p..ch lOolla6 50
rcB XEYBOAnD PAD rs Push Conlacts 0,9 A-F pus 3
oo0onal- El 50€.ch 10 0ll €12
XEYBOAFDPAo l2AmaReedswrch€s push!omake 0,9i.:
3banks'ze3:2y:x2',high t4.6ch 5olla15 PaPaS
VAnIAC 2 Amp Er equipne.t Good condilion -412..ch
EHT Cdhl. Overaldasmm l0ppermeke lO0metre

Mu I .oour FIBBON CABLE r0 way - sop per mete rO
melres a4:1 { way-75p perrnete, t0 metres E6r I OO mekes
E40
LEO LypeT 1209 F€dw th ho der ar 6..h l0 ofi 7Op
DualrnLneSpnOrOCOUPLER25p.. t0oll e2 lC
SCKET 16 p nBp 6. 1o0olt C6
EFFOI Teras 2564 €3 6.ch FEGUUTOFIPET3l2 -
MOSTWEn FETtypeVMPr (IO3) €l 50.!ch
DtoDES-1N3470 1N3063 1S44 BAX]3-100oile1 50
l000olleto rN4002 3pirN40O3-4p
YiANSISIOFS - 2N3704 - 5pt 2N396{ -Spi 2N5449 -5p;8C107 6orT P640 -soD
AFIDGE IECTIFIEF-CSClypeBO5S-2Op..ch 10oll
at&
TANTALUM AEAD CAPACITOBSO ]MId 35V ]OOIIEl ]OO

CAPACITOFS-O 047 25Vi0 005 I OoV O 47 1 2V:O 001 200V

STEPPING MOTORS AVAIUBLE
PLEASE ENOUIFE

GEAFEDMOTOBl20V50BZ 4Wailr rpm 2 darrk deeo

IOFIN SNAILTYPE BLOWER23OV22WaI(s Overa ls ze5r

CENTAUB FANSaT: I r5V New a4 50.a
MUFFIN 115V41: Unlsede3.. PAP
TFANSFORMEhS Ar Sdnd New A 2a0Vors nout
Sec2s5Vols25A Srze3tx25x2 r a2 $..ch
S€c 1 15V 1A(A!ro) - al 25..ch
SecSV 1 66A- et 50...h
Secr2VlOON1A sop..ch
TBAilSFORMER 0-220 - 240V .out Sec Gr 2V & 0 24V l

r1omm Ereq E4..chPaPt2
BUi6ESS HEAVY DUfl MICAOSWICH

Amp(2 w ndings) E2 €..h
TFANSFOBIEFl20Vlnpul Sec10-O loV rA 75po.ch
SotMln Tdn.lorm.rOn2O-240V Inpul Se I 2Ol 2V4VA

HONEYWELL H/OUd MlCiOSwlTcX wtrh a!t(on 6op

SPECTAOLFELIANCE rcT570ohh Wnewound25p..ch

WIREWOUND FESISTOF
&p
CABLET|ESWhilegcm E ack 12 cm s0 torsop
CAFEON FILM F€SISTOF l5 ohm O5W lo0 ot

TOFOIDAITfiANSFOnMEF O r15 23OV nput Sec 135 0
135VBVA e1 50..ch 10oile12
TOFOIDALTRANSFOFMEF0 120 240V nout Sec0 l2Vi0-
l2VloVAperwrndrng Encapsu ared a4 6.ch 10oHa35
Sub Mrn PULSE TFANSFOFMEF Se. cente tapped Suil
ableThyilslork'goer ns 2Op..ch 10.l, al m
nAPIO DISCHAFGE CAPACITOF a mld 4XV E5 €.ch PAP
e2
E H T CAPACITOFS 2O0pl 50opl I 000p1 3KV2Op€.ch I 0

ELECTROLWtCCAPAC|TOFI5000mId25V 2Op.8ch 10

ILLUMINATEO ROCXEB SWITCH 2 pole 250V a Amp
Oranqe-SP...h 10olla4
SLOrEOOEOSWITCHw'thdaLa 5Op..ch t0otl€4
SPECTFALFELIANCETENTUFNrcT ]OOohm]5OOohm
&andNew75p..ch loohe6
SLIDER TTEilT|OMETEF Twn Gang 20OK 2M - 35p
.rch 1Oo,,E3 SwngGsngl0k 25p€ach 10ol€2
PANELMOUNTINGFUSE HOLOEFIoTI r llse-2Op.rch

e3

BELLINGLEECHASSISM(
lus. - 1 5p..ch 10 oll El

- 
DITTGE r$RorlL EI

C.lL[ mlcom. t .D6.O Im Mdnd.y to Srturdty lnclu.lv.

Mic.
ndsgt
acom

Syst€m ERANO NEW OilLY 425 ...
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BOOK REVI E S

Understanding Digital Logic
Circuits
R.G. Middleton
Prentice/H all I nternational
392 pages/816.10
According to the pref ai e i"i:
book is aimecj at those rrhc a'e
currently woi-kine. in sc^-te are: -'-
electronics but u ho aie not
familiar with disital technioues. lt
assumes litt e- or no prior
knowledge either of the tech-
nology or the rlaths behind it and
covers everything from the sim-
plest of gates through to counters,
converters, memories and the
more complex devices now in use.

One of the first things one
notices on reading througlr the
book is that it is American, and
that the illustrative examples used
are therefore American also.
lnstead of the 74 series TTL and
4000 series CMOS familiar to
British engineers, the notes and
pin-out diagrams refer, with a few
exceptions, to the Fairchild 93,96,
and 9N ranges, none of which are
very well known in this country.
Whilst this may not be a serious
shortcoming it must, I feel, reduce
the book's value and appeal to
those at whom it is ostensiblv
aimed, that is, beginners in the
field of digital electronics.

Anoth e r s light an noyan ce I

found was the poor positioning of
related text and illustration. This
varied throughout the book, but in
the worst instances as much as
seven pages separated a section of
text from the illustration to which
it referred. ln those places where a
passage in the text referred to
more than one illustration at a
time, I very soon ran out of fingers!
\Vhilst this, too, is perhaps a minor
point it does make certain sections
far more daunting than they need
be, and again might well prove dis-
couraging to those unfamiliar with
the material.

On a more positive note, the
book covers its ground very

ETI JANUARY 1 984

:norou.h r indeed and has a
!.,:ac\ aulhoritati\e feel to it.
T'e-r i,.cl C be ierr', I suspect,
',', r. .:L . 'ead through it ivithout
:a'^ -= .c-rethirrE of ralue. I am
-.-;- a cr:\!rced that it is the
5e-i- -:-:cr.ia:rCn ior those ne\\,tO
c'.,:a e,ectrclics. cui it is an
erce,,er: reiei'ence bock for
those, like rne, \\ no learnt onlv
analogue techniques during their
periods of for.nai studr and ir ho
have picked up digital theory
piecemeal along the \\ a),. The
index, if not exhaustive, is ceriainlv
adequate, and after a week or t\\,o I

found rnyself turning to it auto-
matically whenever something on
the bench posed a question of a
digital nature.

UP

Microprocessor Technology
David. L. Terrell
Prentice/H all I nternational
562 pages/f20.65
This is a fairly readable delve into
the inner mysteries of the 280
microprocessor chip and some of
its more common support devices.
This book covers both the
hardware and software aspects of
actually using a microprocessor
chip, providing numerous ex-
amples of each and it even con-
tains a circuit diagram for a basic
trainer unit.

On the software side, the book
covers not only the 280 instruc-
tion set in reasonable details but
proceeds to show how to accom-
plish some of the more common
tasks required of simple computer
and control systems. This is
backed up on the hardware side
by basic interface circuitry and
illustrations of how to drive them.

The 280 processor which is the
basis of the book is one of the
more com plex 8-bit devices
generally available. This means

that while the concepts
covered in are applicableto other it must be
remembered that different

access to some sort of small com-
puter system and possibly some-
one with whom to discuss points
of inte rest.

P'w

The Micro Cookbook
Vol, 1

Don Lancaster
Prentice/Hall I nternationat
384 pages/f,13.55
Don Lancaster's Cookbook series
has developed a good reputation
for handling complex technical
information in a down-to-earth
practical way. In my experience,
the most widely known is the
CMOS cookbook, and this has
graced many a lab bookshelf that
l've known. So, the Micro Cook-
book has a lot to live up to - but
l'm af raid that it's blown it.

The first disappointrnent is that,
as you may have already noticed,
this is just volume 1 - volume 2,
dealing with programming
(machine code, of couise), l/O,
advanced techniques (no, they
didn't say what that mean't), and
some detailed examples, is still on
the rollers. The first volume is just
the introduction!

Even so, it hasn't made up it's
mind who it's for. The others of the
Cookbooks have all assumed that
the reader has a of the
fundamentals bu sarially
the details. This seems
to be aimed at the idot savant
played by Richard Prior in 'Super-
man Ill' - one moment it's insult-
ing e of
the ting5i: ,',^,:)
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"Show the Exclusive-Or logic
involved in having two girl-
friends"), the next it's assuming
vou know far more about micro-
processors than it has bothered to
explain to you.

This is not to say that the Cook-
book has nothing to offer, there is

efu
iit
, ,,,,

and difficult to find.
So, l'm afraid, a disappoint-

ment, which is a real pity, because
l'm sure that done properly, this
book could have been at least as
useful as others in the series.
Let's hope that volume 2 is an
improvement. 

DIB

The Ground Launched Cruise
Missile: A Technical
Assessment
Tim Williams
Electronics tor Peace
36 pages/7Sp (€1 inc postage)
Before gettingtoo far into this review,

a couple of confessions are in order.
First of all, electronics for peace is'a
network . . . to link those working in
electronics and computing who
share a concern for the military
implicatio
Thus it is n
expect to
towards c
place, secondly, your reviewer is not
that well disposed towards cruise
missiles, either.

Confessions over, this book is
reviewed here because it presents
hard information in a subject area

guarded secrets. However, using a
very wide range of sources, the
author has been able to build up a
disquieting picture of the goings on
in t 

etoinfer
tha s is lower
than that of other American strate-
gic nuclear weapons becuase there
G no independent contractor whose
only responsibility is to ensure
reliabiiity - contrary to practice in

all other strategic weapon pro-
grammes.

The booklet catalogues likely
technical problems, amongst which
is that C LCMs use a very large num-
ber of advanced VLSI devices. Very
few such devices have yet been
approved to mi litary specifications;
also, there seems to be a problem in
adequately sealing the chip en-
capsu lation.

Another major problem area
dealt with is the software. The soft-
ware contractor is known to have
run into difficulties - however, this
is far f rom surprising, as a recent sur-
vey of US government software con-
tracts found that only 1.7o/o of soft-
ware could be used as delivered.

Whether you are for or against
nuclear weapons in general or the
stationing of CLCMs in this country in
particular, oreven if you simply have
not made up your nrind, this booklet
raises Questions that demand an
answer. lt is available from Elec-
tronics for Peace, 151 Courthouse
Road, Maidenhead, Berks SL6 6HY.

DIB

Reviewers: Pf W - Phil Walker; llP -
lan Pitt; DIB - Dave Bradshaw.

Bimconsoles - METAL Brown base
Beige top

ParlNc A B C D E

BtM2601 17A 51 210 385 70
BtM2602 280 51 210 385 70

BlM2603 381 51 210 385 70
BtM2604 483 51 210 385 70
Bil\,42605 480 51 261 385 10
B|M2701 178 76 210 385 70
BtM2702 280 102 210 385 70
81N,12703 381 102 210 385 7A
Blt\42l04 483 102 21O 385 70

Bimconsolesr ABS tslack or Gre!
wlth Grey Alumrnium top

Bllvl6005 1O5 555 143 31 5 375
BtM6006 170 555 143 3i5 375
B[,.4 6007 170 al B 21 I 31 5 57 8

9.1 5
0.15
1.75
3.35
4.90
9.60
120
2.44
4.15

BIMBOARDS

rototype with plug-in
ronent support brack
with all except Euro

Type No of
Con.

Poi nts
Eurobreadboard 500 625
Eurobreadboard PCB 500 075
Bimboardl 550 655
Brmbusstrio 80 2.50
Brmboard PcB 630 1.44
BimboardL tPad 0.46
MPurobrea d 1422 17.25
Bimboard Desioner 77 OO

tras

2.80

4ilprl(esioa dS1ppetordetanBtmboatds,ll SOpetotdetonAtmcon'
soies ,orpE lot lult llsl. Matl Otder only.

BIMSALES
Dept ETIl2,48a Station Road, Cheadle Hulme, Cheadle, Che8hirs,
SKg 7AB. Tel: 061 445 6667

HORIZON ONICS rrl/cnarro 
'",r,,1?1"1?lPrt IPrime quality. TEFB

nYnEffildai.t Era6(das.) s

ADD: 65p post/pack nq to a I orders under I 1 5
VAT: add 1 5o,, VAT to tolal order value t n. p&p)

* I * Conrprehensrve Catalogue Avarlable 85p * t *

Calcomp 553 drum
pl olter XY plots u p lo 3 1

by I 2Cftl
lmmaculate cofd r cn
C350 +.a.iaqe
5 Volt 5 Amp Req Mcoule
The perfect basrs for
your custcm power sup
ply ONLY e2.50p plus
50p p&p
12 drsp ay scope Neat
Unit but no data hence
on ly g49.OOp plus i9 50
p&p
DRE 40OOA 5l\.4 byte hard
drsc drives brand new
boxed e59E.

profrcbnd fast FTOPPY OISC DBIVES
mpast lim-printer 80
columN, l2O cha./*c Fanlsstic MEMOREX
PErallel i/f Oualitv at a 550 8" diss mounted in
silV price V-rical fomr atlractive ca* with
unir To irc ope.al'pns powe, supplY and ian
manual ONLY €'129.m. Shuga.t dandard 50 way
Carriage (Englsndl inlerface Space lot
fl7.50. Teh manual second drive E149,OO
{230 pa96) fi0.6 (carr 19 50)

12{ Lennard Rd, Beckenhtm, Kent BR3 lOP
wEALSoBUycoilpurERS 01'7,8 S(Il c.r6EMrebvsmrnllMr
Al{o coMPUTtR PEnIPaERALS 3/h-(G 606 mrUn0 bul ml g'td

MULTIMETER SPEcIAL Russian tvpe U4324
d
a
d
a
d
a e level dB: 1 0 lo +r2 20,000 OPV.
Supplied complete with techargable batteriet

FANTASTIC SPECIAL PRICE:
€1 2.OO including P/P and VAT

BUY NOW WHILE STOC
20,000 0.P.v.

SPECIALBESISTOB
198.1 laresl caLdlo8u( 

oB
35p + 19, p&p. 109
pa8e fully illustrated o,
carrlogueconrolcte .LTnro,a".oo
Wrih Oroer lorms pre. 7:W. 5ea va u. 282
paid cnveloped and i"?T'r,"."""o
lou .redit voucher ')W I'0 ea val.e' 2e2 - 2M2

73O ofl tora6 @

These very hrgh quarty Biltrsh made two p,n Europeal adap-
tors are i'dea'l idr o.iiing Radios. casselte recorders, TV
games, calculators etc. The adaptors llt in the UK shaver
socket
REF D.C.Voltage Current 1+ lO+ 1OO+
EOB 4.5V zoon/a sOP 45P 329
ElV3 6V 200m/a E1.OO 8OP 55P
EOg 6V 4jomla E1 50 €1.25 85P
(Posiage & Packing: 45p per adaptor or 11 60 per 10, ..

t4 50 pet 1o0)

- 

Pleasea veorices.I YEn,,, MARCO pT. ETll...-.-THE MALTINGS, HIG ROPSHIRE, SY4
All otders despalched by rctun of mail Tel: (
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Electronic lgnition
a lnductrve Drscha.ca a :'::-.eJ
dwpIcrrcurtSto'?Sq:d'- =-. _, _

coiI a Three pcs 1 o- a-e--ra:.:-
"wttcl- a PalP-'i:._ a " :- '_ --
a Easyloasse-r 9 ::i, ::':a
Coltacl iJ'ed\? :_ ::- i -
bounce s-cD':ss;- : _4,:

TX 1 002
Electronic lgnition

a - : :-::_:::a
a a - a : -_ -::

:.:: : :: -:: a-_:.: ::-:::: :': _:-o

: ::' ': .:i:_:: a : a _-

aa c"emole r!- ^li^r a P-ocaa
, I:Ca FaCo'la.''ssecagr ":C rd Tator ryord&6., i,tr
. :h c es a Easy to brr d O For deta s ci
\ eh c es fitted by contactless trigger r nq
Techn ca Serv ce DeDt on (0922) 61 l33B I

AT-4O Electronic Car Alarm
a Guards doors, boot, bonnet from unarihorised entrv
O Arrredr'd rsa rmed using concealed switch a 30 second
delay to arm i 7 second entry delay a Can alternatrvely
be wired to exlerior key switch a Flashes headlights &
souads horn Intermittent y for 60 seconds when

SX 2OOO Electronic lsnition
a React ve Drscharge a Combrnes
nductrve & capacrtive energy

storage a G ves hrghesl possrble
spark energy a Patented cl p lo co I

f,tt ng a Easy assemb y sequence a
Contact breaker triqqered inclL des
!c!nce suppresslon circL t

@

AT-8O Electronic Car Security System
a Guards doors, boot bonnel fronr unauthoilsed enlry a Armed/
disarmed from outs de vehrc -. bV magnetic key fob passed across
sensor pad adhered to rnsrde of
windscreen a Indrvjdual y
programmabl-" code a 30 second
delay-lo-arm a Fleshes headl ghts
and sounds horn nterm ttent V for
60 seconds when actrvated a
SecuritV oop protecis accessofles
O Funct on lights to assrst sett n9
up a Low consumption C MOS

s@
VOYAGER Car Drive Computer
a I2 f unct ons centred on Fue . Speed, DIE . ..
microprocessor a Large hrgh bflghtness 

^ 
th al

dimming feature a Hrgh accuracv distan S .C r d
a D sDlays MPG, L/'100km and mi es,l tre at the{ rc( c:: si1 ic- a
Visua & auciible warnrogs of excess speed ce !hi:- :: l. a
independent iOG & TRIP lunctions O Low cc-sLa.1 o^.asia:
conlrol ed arrcr 1.v

-E

I ENCLOSE CHEOUE(S)/POSTAL ORDERS FOR

T 

-- 
KIT REF

\

activated a Security loop prolects
accessories a Low consumption
C MOS crrcuitrv

U LTRAS0N IC lntruder Detector
rD Supplementary to AT 40 & AT'80 a W I work in
conjLrnctron with any door swrtch input or vo tage
sensrng alarm O Detects atlempted break n and
movement w thrn passenger cornpa(ment & triggers
a ainr a lncludes high elfrciency ultrasonlc transducers
O CrVstal control ed for low drift O lnqen ous sensitrvrty

control a lows lreedom from fa se
alarms a Low current cofsumption

SPARKHITE (A Divrs on of StaCiunr Ltd ) 82 Bath Slreet V.a se \" S- :la a-: :-: -i

T

I

L 5u :'";'=o1;o- -'pr"ff ",gf'gg, ;qtr - x
CHEOUE No

SPECIAL OFFER
,,FREE'' MAGIDICE KTT WTTH

ALL ORDERS OVEB f4O OO

IIEIEIIIIIII

NAME
ADDRESS

PRICES REDUCED
ON SUPER SAVE

D.I.Y. KITS

T)(2002
Electronic lgnition
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IC UPDATE
This month, otr lC for the ent
including a generous overdra
converter for colour video. Ce
certainly, it's expensive.

T hit r provioes

I H yH,xio:B
40MHz. DACs and

AM arrays (16 x a) as well as all control inputs
d to generate output waveforms which are iom-
with EIA standards RS-l70 and RS-343 (see

te rates and the ability to
osite video output across'a 75
ideally suited for colour com-
r scan technology.

FEATU RES
O 4096-colour palette
O Three video DACs

PIN DESCRIPTION6
STROBE
The transitio.n from Logic 1 to Logic 0 transfers data from RAM out-
puts to the data register outputs. The strobe is not used for rvrite
operations.

and drives the green
the reference black

,i3iJ?; :"::? J i",L:l'.
ReH SSJiIi"',,ir#i?11,,,,:ve and is used to shut
fo

SYNC ENABTE
This input shou to +5V to enable the sync signal
teatu.re of the g is feature is not desired this i"nput
should be conn

-v
ed to a stable -3 to -1 5 volt supply to
king level to 0V absolute if the syhc
lf it is not necessary to restore th'e ereen
r if sync enable is giounded this pin"

70

RED VIDEO
OUT

GREEN SYNC
ENABLE

GREEN
VIDEO OUT

BLUE VIDEO
OUT

Fig. 1 Block diagram.Fig. 2 RGB DAC 4TD connections.

STBOBE
DO IDATA

D3 (OATA

BLUE BLANK
B/W

+5v
BLUE VIDEO OUT

csB
GREEN VIOEO OUT

SYNC ENABLE
csG
RED VIOEO OUT

1

T'*'
I'I

-L
T124

Y
2
J
6
o
U
c

43 (ADDRESS

AO (ADDRESS

U
E
o

HE
OE
E
Fz

U
U
E
(J

Yz
J
6
z
U
E
0

)
6
z
U
oz

F
lo
ou
o

z
E
E
o

FF
fl
FF
floo
ooUU
9e
OUrlG)

EN BLANK
EN SYNC

RED BLANK

Fig. 2 RGB DAC 4TD connections.

Fig. 3 RCB DAC 4T connections.
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ADDRESS - 4 Bits - AO, A1 , A2, A3.
s read or write address for all RAM arravs. These inouts are
address input to load arrays in the write mode and as data
ng the read (display) mode.

DATA - 4 Bits - D0, D1, D2, D3
Used to load data to all RAM arrays - data loaded will be non-
inverted to the DAC during read mode.

R/W
Logic 0 selects read operation
Logic 1 selects write operation
All data to DAC registers will be logic 1 during write mode. lf no
strobe signal is applied during write operations, the DAC outputs will
retain the last read operation level. Otherwise the outputs n'ill rise to
REF WHITE level unless composite sync (green outpu0 or blanking
signal is aoplied.

csR, csc, csB

SPECIFICATION S
(Typical @ +25'-C, *5V and 75 load unless otherwise stated).

RESOTUTION
PALETTE

ANALOC OUTPUTS (each channel)

PARAMETER UN ITS
4 bits
4096 colours
(16 colours per sweep)

Voltage range (1%)
Current (75 ohm load)
lmpedence (+ s%)
Compliance

0 to 0.6
-17
75
+2

volts
mA
ohms
volts

mV (+ s%)

mV (+ s%)

LSB
LSB
mV
ppm/'C
ppm/'C
ppm/'C

nS
MHz
nS
Y/1t"s
pv-s

OUTPUT _ COMPOSITE SYNC
Creen Only -286(Referred to Blanking Level)
OUTPUT _ COMPOSITE BI-ANKINC
(Referred to Black Level) -50
ACCU RACY (each channel)
Absol ute
Linearity
Offset
Offset
Cain Tempco
Linearity Tempco

-fVz
-tVz

10
100
500
250

DYNAMIC CHARACTERISTICS (each DAC)
Settling Time (to t LSB) 5
Update Rate 42
Rise Time 3
Slew Rate 200
Clitch Energy 50
DATA&ADDRESS INPUTS
Compatibility TTL
Coding BIN
CONTROT INPUTS
STROBE
Compatibility TTL
Set-up Time' 25
Hold Time 0
Propagation 12
COMPOSITE BLAN KI NC SYNC.
Compatibility TTL
Settling Time 20
POWER REQUTREMENTS
Voltage +4.5 to +5.5V
Current 480
TEMPERATURE RANCE
(am bient)

\OTES:

nS
nS
nS

nS

volts
mA

degrees C0to70

1 . Time f rom stable " Read Add ress" to Strobe H i to Lo Transition

NOTE:
VOLTAGE LEVELS SHOWN WITH
-V PIN CONNECTED TO A.-3V
TO -1sVDC LEVEL OR IN
PARENTHESIS () IF _V PIN
CONNECTEO TO GROUND

Fig. 5 Green composite video output; red and blue do not
have the sync signal but are othenruise similar.

{vailable from: Teknis Ltd, Teknis House, Meadrow,
Codalming, Surrey. ETi

VOLTS (SEE NOTE}

+O.7

+O,6

+05
+O4

()3
+O2
+0.1

42
(0v) - -4 286

REFEB ENCE
WHITE LEVEL

REFERENCE__- _ BLACK LEVEL

VIDEO
SIGNAL

EATURE: IC Upg!a.]e

BEAD CYCLE

DATA TO LATCHES
( INTEBNAL)

STROBE

OUTPUT TO DAC

Fig. 4 Read cycle timing diagram.

Fig. 5 Write cycle timing diagram.

GFEEN OUTPUT
(WITH SYNC ENABLED)

STROBE
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SE ICE SHEET
1 982 appeared in December 1 982, and the
index for 1 983 in January 1 984). Send your
request to ETI Photocopies, Argus Specialist
Publications Ltd, 1 Colden Square, London
Wl R 3AB (cheques should be made out to
ASP Ltd),

November 78
l\ovemoer , 9
,{pril 80
Septem ber 80
October 80
\or ember 80
December 80
./anuary'81
February 81
\'1arch 8l
{pri 8i
\iar 81

JL.:ne 81
\o\ emcei b l

Decenber 8l
\1a16' gr

lune 82
luly 82
August 82
September 82
October 82
December 82
February 83

March 83
April 83
May 83
June 83
July 83
August B3
September 83
October 83
November 83
December 83

Write For ETI

We don't bother with the bureaucracv for
Tech Tips - all you do is to send in your idea,
stating clearly if you want an acknowledge-
ment of receipt. lf possible, please type your
explanation of why the circuit is different, what
it does anC how it works, on a separate sheet
from the circuit diagram; both sheets should
carry your name, address and the circuit title.
We'il iet you know, (within a month or so) if we
want to use your Tech Tip.

Trouble With Advertisers
So far as we know, all our advertisers work
hard to provide a good service to our readers
However, problems can occur, and in this
event you should:
1. Write to the supplier, stating your com-
plaint and asking for a reply. Quote any
reference number you may have (in the case of
unsatisfactory or incomplete fulfilment of an
orded and give fu I I deta i ls of the order you sent
and when you sent it.
2. Keep a copy of all correspondence.
3. Check your trank statement to see if the
cheque you sent has been cashed.
4. lf you don't receive a satisfactory reply from
the supplier within, say, two weeks, write
again, sending your letter recorded delivery, or
telephone, and ask what they are doing about
your complaint
lf vou exhaust the above procedure and still do
not obtain a satisfactory response from the sup-
plier, then please drop us a line. We are not
able to help directly, because basically the
dispute is between vou and the supplier, but a

us can som to get the
ed out. But p writi lo us
have taken able steps
sort out the

classified ads, and 1,ou shouid look there for
further details.

OOPS!
We have in the past publisheci small correc-
tions to projects on the letters page, and major
corrections separateiy. Frorr now on correc-
tions will appear on this page, and will be
repeated for several months (just to increase

and that copies of it can be obtained from us
provided you send in an SA But please - re-
quest copies only if you real do need them; if
this service is abused, we rnay be forced to
withdraw it.

Programmable Power Supply (January '1983)

Lascar Electronics have now moved to
Module llouse, \\rhite Parish. Salisbury,
\\'iltshire SP5 2Sl.

Flash Sequencer (Julr '83)
Ql >hould be BCIBlL: Qj-5 should be
BCl 821.

Telescope
We had d oralion falling off our
diagrams! (belorv lC14) was not
labelled nor was Q2 (above Rl 1), and there
were two C23s - one should be lC22 and it
doesn't Fatter which. ln Fig.5,lC12 was not
labelled.' Untorlunately, there was a
mistake in the correction (blush!): Cl4 is the
22p tanl on the - 5 V line.

Craphic Equaliser (August 1983) 
t

D2 and D3 are shown the wrong way round
in the power supply circuit diagram on paSe
20.
Universal EPROM Programmer (August
1 983)
Corrections to this project are listed in the
article "Universal EPROM Programmer
Revisited" which appears on page 61.

280 Controller Computer (August 1983)
On the overlay, SWI is the rectangle beside
lCs 5 and 6, C6 should be shown between
lCs 3 and 7, and a link thror-rgh has been
missed - to the right of pin 18, lC1 1.
Typewriter lnterface (October 1983)
There are two errors in Table 1 on page 24:
location 3C should contain E7 and location
3F should contain 5F.
Car Alarm (October 1983)
ln the semiconductors section of the parts
list, Ql, 2, 5, and 7 shculd be BC212L, Q3
should be BClB2L, and Q4, 6 should be
TlP31 or BD'l 31. There was also another
(inconsequential) silly but we bet you've
already spotted that one!
Tech Tips (October 1983)
Ramped Pulse Cenerator For Stepper Motors

- pin 1 of lC2 should be grounded, the
Ramp Up anci Ramp Down inputs accept
neg,ative, not positive, going pulses, and lC7
should be a 4011 rather than a 4001.

Enquiries
We receive a very large number of enquiries.
Would prospective enq'Jirers please note the
following points:
o We undertake to clo our best to answer en-
(uiries relating to difficulties with ETI projects,
in particular non working projects, difficulties
in obtaining components, and errors that you
think we may have made. We Co not have the
resources to adapt or design projects for
readers (other than for publication), nor can
we predict the outcome if our projects are used
beyond their specifitation:;
o Where a project has apparently been con-
structed correctly but does not work, we r,vill
need a description of its behaviour and sorne
sensible test readings and drawings of
oscillograms if appropriate. With a bit of luck,
by taking these measurements you'll discorer
what's wrong yourself Please do not send us
any hardware (except as a gift!);

han our lette
we reply to
her ticle in ET .

exc here the e
very straightforward or where it is impoI1ant to
electronics as a rvhole;
a We will not reply to queries that are not ac-
companied by an SAE (or international reply
coupon). t atrle to ansra,er enquiries
over the We try to answer protnpt-
ly, but w o many enquiries that this
cannot be guaranteecl
o Be brief and to the point in your enquiries.
Much as we enioy re:tling vour opinions on
world affairs, the \tdfe ol the clectronics in-
dustry, and so on, it doesn't heip our aiready
overloaded enquiries service to have to plough
through several pages tr.> find exactly lvhat in-
formation ),ou lvant.

Subscriptions
The prices of ETI subscriptions are as follows:
UK: f13.75
Overseas: -€.1 7.55 Surface Mail

f36 95 Air Mail
Send your order and money to: El i Sub.t rip-
tions Depdrtmenl, 5 i J London Road, Thornton
Heath, Surrey CR4 6AR (cheques shouid be
made payable to ASP Ltd). Note that we run
special oifers orr subscription5 from time to
time {though u'ually only ior UK cubscriplion,.
sorry)

ETI should be available through newsagents,
and if readers have difficulty in obtaining
issues, we'd like to hear about it.

Backnumbers
Below we list the backnumbers that are
available from our backnumbers department
Please note that this list will be out of date if
you use an old copy of the magazirre.
Backnumbers cost f 1.50 (UK or overseas by
surface mail) and are available from; ETI
Backnumbers Department, 513 London Road,
Thornton Heath, Surrey CR4 6AR (cheques
should be made payable to ASP Ltd).

Even if the copy of ETI you need is not listed,
all may not be lost, because we run a photoco-
pying service For {1..50 (UK and overseas) we
will photocopy an entire artic e (note that parts
of a series of articles counl as separate articles)
Your request should clearly state rvl.rat article
you require a,rd the month and year in which it
appeared (the index for 1980 and '1981 was
published in January 1982, the index for
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! out to RSe as appropriate). ! Order to the valire of f I .50 per photocopy order ade I

i ptr,qst :NCLUDE P)STALC)DEASAPPROPRIATE I oueoeas orders rvill be senc by surface mail. I! o"t" of order...... I _I : ^^.hFEBRUARylg14I fAfSCOUpON ls\/^t,r'rrr,\,r,,.2gthFEBRUABV1984 IT'95::=ieia;.-;a rrE,r ri
rtment, 513 London Road, I T;;"ET-i-ih;trcipies oe nt, 1 Golde a'", I

urrey CR4'il-lii'i,istil. I ronaon w1R 3AIi, Englano.., Ir lnornton 11eatn, )urrey Ll(+ oAt[, EnH,ldnu. I Lvrrvvrr rr r N r^u, -..oj-..]...
I pi"rr" ,rpply me with the following ba"cknumber(s) of ETI ! el"rt" supply me with the following photocopies: I

T
I t rr^^+L Varr Artirlp II

I
a I

I . ou aPProPriate) tr Total monev enclosed f..........'......' , II pti,qsr coMpLETE YouR NAME AND ADDRrSS iN I ro| 's]-bck Cipiiits - i f+ R NAME AND ADDRESS /N I
II : BL<-tcx L^rt t taLr I

1 Name...... : " ^_^ II Name......I Rddr"s r I
I r Address I

I eutnr ts AVAILAB

L'9,'Lt9',joJ,j: pg1s'J',rl
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TYPE 1618

DUAL POWER SUPPLY KIT
lncorporates a positive and a negative regulated supply

Both are isolated & adjustable 1.3V to 16V D.C.
Output current 1A at 1 6V to 0.35A at 1 3V

Ripple is less than I mV

***** NEW *****
Digital Frequency Meter/Timer K_it Type FC38A

Time Measurement 1 dms (1 uS steps) - 1 05 secs (1 O sec steps)
in 8 ranges.
Crystal Oscillator Output l MHZ - 0.1H2 in 8 decade steps.
Electronic Range Selection - Mode selection swltched.
Max. sensitivity 25MV - Max input voltage 200V - mains
operated.
A general purpose instrument for measurement and
calibration.

859.95
inc P&P and VAT

Built & Tested

Both kits inolude comprehensive design
details and complete assembly instructions
Uses quality components Case is punched
stove-enamelled and printecj to give a
prolessional iinish

€85.50 inc P&P and VAT

SENDCHEOUEORP.O. ALLOW2l DAYSFORDELIVERY

BRANIME MARKETING LTD oEPr.HE/12
BALTHANE IND. EST., BALLASALLA, ISLE OF MAN

FOR H I. F I & ELECTRONICS ENTHUS/ASrS

CONCEPT ELECTRON ICS LTD
5 1 Tol ll nston^[i,".ro; 

"liroon 
N 7 6 PB

Penal Slzc Fcar Box Prlca
WH(inch) WHO AL STEEL
19x5 17x4.5x10 27.54 23.54
19x4 17x3.5x10 25.24 21.24
19x3.5 17x3x1O 24.09 20.0919x3 '17x25x10 24Og -19 x 2.5 17 x2 x'lO 2294 18.54
19x6 17x55x12 28.69 24.69'19x5 17 x4.5x12 27.54 29.54
19 x 4 17 x 3.5 x 12 25.24 21.24'19x35 17 xgx12 24.09 2O.Og'17x35 155x3x9 21.79 1779
17x25 155x2xg 20.64 166417x4 155x3.5x12 25.24 2'1.24
17 x 3 15.5 x 2.5 x 12 24Og 2A.O9
Please add e2;50 p/p per item

of black table tor high quality
ny olher removableibrabcesimountin of brushed aluminium
with two ation slits and plastic

The low on is also availabl€. The size and leatures as well as the front
panel is aluminium cabinets except the rear box is ma nutaclured trom
steel pa

CONTROL MODULES

TY-7 Electrofiic touch switch
e2.9O Klt e4.5O A.a.

TY-1 1 Light activated switch
e2.20 Klt e3.5O A!3.

TY-1 I Sound activated switch
(Clap switch) €4.5O Klt e5.95 A...
TY-38 Sound activated swilch
(voiceswilch) 85.50 Klt 97.50 Ass,
TY-41 lnf€-red remote mntrol
(R€ceiver and tEnsmitteD

e l7.2O Kh €21 .gS A[.

TA-3234 3OW + 3OW stareo amplitier
€l 8.95 Klt G23.95 A.!.

TA-820 6OW + 6OW siero amplilier
€27.50 Klt €33.50 A.s.

TA-92O 7OW +70W ste160 amplitier
e05.50 Klt e42.5O Ar3.

HFFI AMPLIFIEF MODULES

ADVERTISERS INDEX

Ambitlnternational ... ....52
Audio Electronics ....66
Bimsales ......68
B.K.Electronics. ....12
B.N.R&E.S .. .49
BradleyMarshall .....18
BranimeMarketing ...74
CIef products.... ....25
Concept Electronics .......74
ComputerAids. .....47
ComtechElectronics .......16
Cricklewood Electronics... ...40,41
Crimson Elektrik .....54
Display Electronics ...48
ElectronicBrokers. ...53
ElectronizeDesign. ....9
Electrovalue.... ....25
Europa Electronics ...30
Flight Electronics ....27
Frel Ltd. .....65
Greenbank. ....64
Greenweld .....59
GlobalSpecialtiesCorporation ....25
Happy Memories .. . ..64

Horizon Electronics ...68
tcs.. ...53
lLP.. ..:.. 32,54
Kelan Engineering ....31
LBElectronics.. ....60
MarcoTrading .......68
Marshalls Ltd... .....60
Maplin . OBC
MawsonAssocs ......68
Microtanic .....65
Midwich .. . .. .59
MJLSystems.... ....66
MRL . ...60
Pantechnic. ....39
Parndon Electronics .......60
Rapid Electronics ....14
Powertran lFC,lBC
Riscomp " .. ...39
R.T.V.C...... ......25
Sparkrite
Stuarts of Reading.
Tapesoft
Technomatic. . . .

T.K.Electronics. .

Watford Electronics

69
.66
.47
6,7
.10
4,5
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ETI PCB SERVICE
ur proiect is to use a professionally made PCB -
, you must quote the reference number when

rd. The code to identify the
the first two year, the third is
he particular

- if it isn't have it.
Our terms are strictly cash with order - we do not accept official orders. However, we can provide

a.pro-forma invoice for you to raise a cheque against, but wi: must stress that the goodi will not'be
dispatched until .we receive payment.

- 
E18112-4 Component Tester ....,.....1.49

Z E1794-1 Guitar Effects Unit ..........2.64
,) E/794-2 Click Eliminator ................6.64 1982

Z 81796-1 Accented BeatMetronome3.60 
= 

E1821-1 Parking Timer ,,.,..............2.20
] E/821-3 Guitar Tuner (2 boards) ..5.55

1980 ) E1822-1 Ripple Monitor..................1.92
[ ] E/803-1 Signal Tracer ....................2.27 :) E1822-2 Allez Cat Pest Repeller....1.68
E E/808-1 CMOS togic Tester ,.........2.54 a E1822-5 Moving Magnet Stage ......3.49
tr l1llll YI::::::: :::*::l:::,,, Z i"zitr-1rr#::flf:l 

s'iase 3 4e

! E/8010-1 Cassette lnterface ..........2.93 (2 boards) ..........10.14

Ll E/s010-2 FuzzlSustain Box ............3.27 l) El82+5 Voltage Monitor................1.86
I E/8011-s RIAA Preamp ..................1.93 E E/825-1 DV Meg ............................2.72

1e81 tr-l 
E/811-r LED Tacho ..........................4.I3 trE E/811-1 1EDTacho..........................4.13 | El82

Z E1811-2 Multi-option Siren............3.20 a El82

= 
E1812-1 Universal Timer..................3.31 Z El82

a E1812-2 lR Alarm (4 boards) ..........6.64 Z E/82

! E/812-5Pulse Cenerator ................3.57 ({

(2 boards) ..........,.........................8.47
E1834-4 Stage Lightlng - Main ..11.94
E/83+5 Stage LiS,htinB - Display 3.00
E/835-1 Compressor/Limiter ......,...5,38
ElB35-2 Single PSU ........................2.75
E/835-3 Dual PSU ..........................3.49

5-4.2 NDFL Amp ....................6.85
Balance lnput Preamp ..,.2.81
Stage tighting

Au4.Pfade ...
7

Triac ,,,,..,..........,4.12
1

Servo Fail-Safe
Dtt) ......................................2.55
Universal EPROM prog ....8.38

E/839-1 NiCad Charger/Regen ......3.28
El 839-2 Digger ............ ....................2.96
E/839-3 54K DRAM ......................12.24
E/8310-1 Supply Protector..............t.90
El831O-2 Car A|arm........................3.46
E/831 0-3 Typewriter lnterface........3.63
E/8311-1 Mini Drum Synth............ 2.67
E/8311-2 Alarm Extender ....,.......2.79
E/8311-3 Multiswitch ..................3.12
E/8311-4 Multiple Por1 ................3.77
E/8311-5 DAC/ADC Filter ..,.......... 2.80
E/831 1-5 [ight Pen ...................4.00
E/8311-7 Logic Clip ................... 2.18
E/8311-8 MC Head (JttH) ............2.7G
E/8312-1 Lightsaver ....,,.........,..1.61
E/8312-2A-toD Board ...,......,..11.16
E/8312-3 light Chaser (2 bds) .......6.56
E/8312-4ZXAlarm ..........,.........5.25
El84O1-1 Vector Graphics,..........,7.19

Signed

Name

Address

E/833-3 ZX81 User Graphics ........0.93
El 833-4 Logic Probe ......................2.17
E/834-1 Real Time Clock ................7.G0
E1834-2 Thermemet€r

E E/813-1 Engineer's Stethoscope ....2.65 
= 

E1827-7 TV f,argraph Maln ..-",.....,

Z E1814-2 Drum Machine (2 boards) a) Ell27-X TV Bargragh Channeli lthu
........5,G0 a Eli27-4 Hotwire ....,......ii#utr.........

a E1814-4 Cuitar Note Expander ..,.3.m j UAzz-S Bridging Adapter ............,
E/816-8 Waa-Phase ........................1.53 i) El828-1 Playmate 13 boards) ..,,...E/816-8 Waa-Phase ........................1.53 a El828-1 Playmate 13 boards) ,E

tr
tr
trI
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr
tr

El81g-4 Laboratory PSU................4.$3 fl, e'l[iltZ-e Spectraco|umn................4.82
E/8110-1 Enlarger Timer ................3.40

_) E18110-2 Sound Bender ,.,,......,.....2.55 1983

] E/S111-1 Voice Over Unit ..............3.97 I E/831-l Fuel Cauge ..,.....................3.0O
-: E18111-2 .......................2.81 -t t1831-2 ZX ADC ,...........................2.25

_: E/S111-3 Shifter ..........2.95 : E/831-3 Programmable PSU .',....'.'3.0o
- E18112-1 er (2 boards) 5'21 - E/833-1 SoundBoard "........'.........11. 15: tla1fl.3 Bodywork Checker ........1.75 - E1833-2 Alarm Module ..................3.15

Prices valid until 1.1.84.

payable to ETI PCB Service. Payment in sterling
only please. Prices subject to change yy4lplt_
nottce.
Tota{ for boards
\dd -15p p&p
Total enclosed

f_
PTEASE ALTOW
28 DAYS FOR

DELIVERY
0.45

Heater ............2.00
.................4.50
................2.32
n Board ..2.32

Transmitter ..1.44
Mode PSU ......14.00

ETI JANUARY 1984



PCB FOIL PATTERNS

B

{,ffif,

t
!!!!!!

The Vector-Graphics Board

These three boards (left and
opposite) are for the
Modular Preamplifier, held
over from last month.
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The Chorus/FIanger Board

1,



Beginner's Guide to g Stephenson
Beginner's Guide to
Beginner's Guide to
Boginner's Guido to lnt
Beginner's Guide to Co
Boginnor's Goide to Mi

f,laster lG Cookbook Hallmark
Microprocessor Gookbook M. Hordeski
lC 0p Anp Cookbook Jung
PLL Synthesiser Cookbook H. Kinley
Active Filter Gookbook Lancaster
TV Typewriter Cookbook Lancaster
Gtl0S Cookbook Lancaster
TTI Cookbook Lancaster
Micro Cookbook Vol. 1 Lancaster
BASIC Cookbook K. Tracton
MG58ll9 Cookbook C. Warren

Principles ol Transisiol Circuits Amos
Design ol Active Filters with ExporimonG Berlin
{9 Easy to Build Electronic Proiects Brown
Electronic Devicss & Circuit Theory Boylestad
How to build Electronic Xits Capel
How to Design and build electronic instumertslion Carr
lntroduction to Microcomputer D a glecs
Electronic Gomponents and Sysloms Dennis
Principles ol Electronic lnstum0ntation De Sa
Giant Handbook ol Computer Softrrare
Giant Handbook ol Electronic Circuits
Giant Handbook ol Electronic Proiects
Electronic Logic Circuits Gibson
Analysis and Design ol Analogue lntegraled Circuits Gray
Basic Electronics Grob
taserc - The light Fantastic Hallmark
lntroduction to Digital Electronics & Logic Joynson
Electronic Testing and Fault Diagnosis Loveday
Electronic Fault Diagnosis Loveday
Essential Electronics A-Z Guide Loveday
Microalectronics Digital & Analogua circuiG srd sptoms
1(B Proiects lor Electronics Experimenters Minis
U[Sl System Design Muroga
Power FETs and their application Oxner
Practical Solid Stato Circuit Dosign 0lesky
Master Handbook ol lC Circuis Powers
Electronic Drafting and Design Baskhodoff
V0tl - VTVM Handbook Risse
Video and Digiol Electronic Displays Sherr
Und6stsnding Elsctronic Componenti Sinclair
Electronic Fault Diagnosis Sinclair
Physics ol Semiconductor Devices Sze
0igitEl Circuits ond Micmprocessors Taub
Active Filter Handbook
Designing with TTL lnteglated Circuits Texas
Transistor Circuit Design Texas
Digital Systerh3: Pilnciples and Applicationa Tocci
Mestor llendbook 0l Telaphones Traister
How to build Motal/Troasura Loc8tors Traister
99 Fun to iidko Eloctroric Proiocts Tymony
33 Eloctonic illusic Proiects you cen build Winston

Mssloring Machine Code on your ZX81 T. Baker
U]{lX - The Book Banaham
Zfll tlicrocomputer Handbook Barden
Microcomputer M.ths Barden
Digital Conputer Fundanentals Barter
Visicalc Book. APPLE Edition Bell
Visicalc Book. ATARI Edition Bell
lntroduction to Microprocescors Brunner
Progranming your APPLE ll Computer Bryan
Microprocessor lntorlscing Carr
Microcomputer lnterlacing Handbook L/D & D/A Carr
Musical App ssors Chamberlain
Il Computer 0wnar in BASIG D. Chance
f,licrocomputers Dirkson
APPIE Perconal Computer lor Beginnen Dunn
Uicrocomputors/illicrocomputo.s - An lntro Gioone

€10.15
nt0

E1tfi
8t.70

el3.{l
tt 1.15
EtltS
ei0.5
fl5ir
€5Jn
E'E

ft50
EII.I
fE'M

fi3-At
gl-S
e9l5
n2n

f15.m
fl1.O
tl2.95
tl7.:t5
fl1.75
f5.55

fllo.25
tl1.:It

t7.70
f5.25
c7.85
t5.25
f7.50

fl2.70
c8.30

f,lt.l0
f9.4tt

firs.m
c12.85
9n.15
fx.50

9t8.85
€7.50
f4.50

flr.35
f,E.m
8r.50

tl5.m
f15.m
tl2.95
cl0.m
c6.m
c8.50
t6.95

f5.:t5
tl.95
27.8
€8.r5

f10.95
fl1.gt
gl.90

tl5.55
tl5,55
EB.M
f9.25
27.10
f9,flt

f:t8.85
€'!t.25
flg.ilt
f!.50

fl1.m

E

E

E

EI

n

!
EI
l_..1

L]

H

Parr
n

Heedbooh d Advanced Robotics Safford

Microprocessirs and Micrbcomputers lor Engineering Students and Techni.
ns Wooland f7.10

lml-'Iun yourown parsonal computet SawuschEasy Se il Spectunr StewartEasv ihe il Sodctunr Srewart
Hicroprocessor Applicaions liandbook Stout
Handbook.ol tlicr6irocessor Design End Applications Stout
Proorammino dre PET/CBx wesrProgramming dre PET/CBX West
An lntroduction to MicrocompuErAn lntroducti0n to UicrocompuEr Technology Williamson
Computer Peripherals that yoir can build Wo-lfL

Servicing Home Video Cassete Becoders Hobbs
H orden Kybett
d corderc McGinty
3

Video Becording: Theory and Practice Robinson
Vidoo Handbook Van Wezel
Vidao Techniques White

t9.m
f5.35

fl1.:tr
flt.80
ft.45

tl{.{5
f8.50
t7.15

f34.40
ql7.60
flr.m
fl.20

f12.{t

f56.45
c59.55
f8.45

f27.50
f35.m
f44.00
f10.70
f16.m
t10.95
88.50

el2.95

f12.95
f3.25

f12.95
f5.35

er{.{0
ctl.90
f12.95

Ploase send mo tho book indicatod. I enclose choqu0/postal order lor
[.....,.... Pricer includo postege and packing

I wish to pay by Access/Barclaycard. Ploase debit my account.

Name.............................

Address.................................



ANNLEY ETECTRO
19ll Bedminster Down Boad
Bedminster Down, Bristol

fel:0272trl,%Zl
Open: Mon-Sat 9am4.30 pm Wed gam-zpm

PROGRESSIVE RADIO
93 Dale Street. Tel 0S1 236 0982

47 Whitechapel, Tet 081 236 AA9
Liverpool 2

,fHE 
E LECI POII ICS SPECIALISTS'

Open: Tues-Sat 9.30-5.30

WYMCA Building, College St.,
St. Holens Tel. 5o7O7

Open: Mon-Frl 9.3O.5.30
(closod ThurB) Sat 9 3O.5

Componenls, aenals & burglar alarm
specralists

* A new c0mpany iElling !l!clronic DomIonents

* Miil 0rdar rf,d {sll-rouId supErmarlet

* Y.rt storl! and u!ry c0mpetitire prices

41 Winwick St., Warrington
Tel. 541 74(s Open: Mon.Fri 9.30-6

(closed fues) Sat 9.3O.5
Compone-ts aer,a s & b-.qlar alarm

specia ists

SEE YOUR BUSINESS GROW.
SIMPLY FILL IN THE COUPON

BELOW AND SEND TO:
ASP LTD

145 CHARING CROSS ROAD, LONDON WC2

Please include my business details in the next available issue of ELECTHONICS TODAY
INTERNATIONAL: 17.50 per insertion. Call us for Series discounts,

o1-437 1002.

BUSINESS NAME:

ADDRESS:

158 Loraqer Green,
Poulton-le-Fylde, Blackpool

Tel: (02531 885107

SUPPLY CO. tTD.
45 Castle Arcade, Cardiff

TEL: 02'o 41905
Open: Mon-Sat 9-5.30

nents to comDuters

TEL IIO

OFEN,\G -CLRS

CO\TACT FOR OFFICE USE O\LY
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35p per word (minimum 15 words)
Semi Display: (minimum 2 cms)
C'l 0.00 per single column centimetre
Ring for information on series bookings/discounts
All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card (available on

BURGI-AR Alarm Equipment.
Please visit our 2,000 sq. ft.
showrooms or write or phone for
your free catalogue. C.W.A.S.
Ltd., 100 Rooley Avenue, Brad-
ford BD6 1 DB. Telephone
o274 308920.

,PARAPHYSICS JOURNAL
(Russian translation); psycho-
tronics, kirlianography. heli-
phonic music, telekinetics.
Computer software. S.A.E.
4 x 9", Paralab. Downton,
Wiltshire.

request)

01-437 1002
EXT 212
Send your requirements to:
Debbie Miller
ASP Ltd.,
'145 Charing Cross Road,
London WC2H 0EF

B.r d vo,r ow- ligh performance
AUDIO SIGNAL GENERATOR

€25.OO lncl case (p p C1 )

S pec
Very lov/ distortion (only O2olo)

Ourcli 1v rnlo 600 Ohms
tAttenuatedr

1 0Hz - 1 00Khz Sine-Square
(A Lr.s ey-locd des gn)

TELEFADIO ELECTRONICS
325 Fore Street, Edmonton

London N9 OpE
Ready made e3O.OO

Multrband portable rad o Arr WB PB/TV
fM/CB squelch 20 drreclrona aeral
batterieso adaptorpowered srze hB 5
Xw375 Xd2 812 50
Personal MW radlo headsel w th bur l- n

speaker and belt cl p takes one PP3
battery conrplete w th rghtwerghl
headphones e6 25
H gh qualrty cr nrp'lco cilps [ern] na s
cuts mi d stee bolis cuts and slilos s,[e
complele wrlh 25 assorled lermnas
€2.30
25W+25W 5 bard car stereo booster
anrpl lre.equa iser 20 20KHz 1X30r
E27.OO

San)easaboveb!twrth 7 bandeGUalr-er
(L-707) €34.50.
Sanre as tL 707) bLrl wrth LED ooue
rndrcator (L 7101 e37 OO

Surtable 25Wcar speakers 3 wa\, swr!e
lrnq iweeler (FX 1 7) 838 50
All ilems guaranleed. prrces tnclude VAT
and paslaee

Orders to
LEGS LTD

334 Oickenson Road. Longsight
Manchester M1 3 ONG

lMar Order On V)

ELECTRONIC ORGAN KEY.
BOARDS and othe r parts bei ng
cleared out as special offer.
Elvins Electronic Musical
lnstruments, 4OA Dalston Lane,
London E8. O1 -986 8455.

SURPLUS - ExEquipment
120 watt (60 + 60) power-
amplifiers . case, controls +
sockets, smoothing, glass/
PCB + heatsinking. Boxes *
data e 10 KIA-8, LS29-9D2.
Merry Christmas

To place
an advert

phone Debbie
01-437 1 002

ext 289

AERIAL AM PLI FIERS improve
weak television reception.
Price C6.70. S.A.E. for leaflets.
Electronic Mailorder, Rams-
bottom, Lancashire, BLO gAGH.

TRANSPARENT flexible key-
board covers allow operation of
computers in dirty environ-
ments. Datails f rom: DBM Pro-
ducts. Box 6, Melton Mowbray,
Leics. (0664 6841 5 af ter 4pm),

BREATHTAKING novelty
giantsize picturef rame screen-
view. 17Ocm diagonal convert-
ing easily any small W. Extra
sharp brilliant picture using our
triplet lens (no f resnel) and opti-
cal screen lifetime guarantee
Brings intense home enjoy-
me nt Construction man ual
E3 0O (refundable). lng Baner-
jee, Sebast Kneippg. 413/1O
'1 020 Vienna, Austria.

POWER SUPPLIES. Excellent
layout includes two panel
meters in attractive aluminium
case 5 outputs +15v +5v
100ma *25v 1.5A variable
t55 50. J&S Mailorder,6 Albion
Grove, Stoke Newington, Lon-
don N1 6.

FUTURE
TECHNOLOGIES
(ETl) 1 Hollybrook Rd , Shirley

Southampton SOI 6RB
CBM 64 Computer el 9A
w th cassette & 2 blank tapes 8242
VIC 20 starter pack Cl 39
Cassette alone 944 90, tapes tl ea
Spectruml6K€99 95, 48Ke129.95
Also Atan Texas accessories. software

Chequei/PO wlth order
Send ia,ge SAE Ior ists (23p stamp)

Adc al P8P ior orders under C50
All ctices incltlde VAT

AMAZING ELECTRONIC
plans, lasers, gas, ruby, light
shows, high voltage teslas, van
de graph surveillance devices,
ultrasonics, pyrotechnics, new
solar generator, 150 more pro-jects, catalogue. S.A.E.
Plancentre, Bromyard Road
lndustrial Estate, Ledbury
HR8.

TURN YOUR SURPLUS tran-
sistors, lC's etc into cash. Con-
lact & Co., 'l 03Sou ch, Cambs.Tel: lmmediate
settlement.

FFEE BOOKLET
on

BURGLAR ALARMS
with

LOWEST U.K. DIY PUBLISHED PRICES
PHONE OR WRITE FOR YOUR COPY

o51-523 A440
AD ELECTRONICSrI ' 'il 

z-w-eheREcK MooR w-
AINTREE. L|VERPOOL L9 oHU 

-,

TIMED ENTRY EXIT

ffLnnm FiliEt
rTII!
MAINS BATT

MODET gOOOE

_ONLY.

ALARM EOUIPMENT rnou
SIMPSONS ELECTBONIC ALARMS

70 PiIOflY ROAD LIV€RPOOL L4 2RZ
!TFAOE SUPPLIEOI

o51 -260-03 0 0

80
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Want
the right

person for
the job?

Then why
not advertise

here?

Tel:
01-437 1ci02

ext 289

r-- - - - --r r r - - r - - I r rr - - ai ! r - - - r- :- r- r - - - -r - r-r aa - - r atl
I
- r EI E/r?ElAfllraG -AFrAl, llrrFFFrrr rrFr-\rr. r II | trLtrr/ r rr(Jt-rtuD I LJuAy tN I EF{NAI IUNAL I -
tg
I 3tg
I .ry\rurrqvEiD\rrrilrttlltlylrrDcilrr(,w'trygurcnancg!uon'IIurnInepagg-turntous! I
! Rates of charge: 35p per word per issue (minimum of 1 S words). !I -. _',]_ --:--_--'"' I; and post to ElectronicsToday International, Classif ied Dept., 1 45 Charing Cross Road, London WC 2 1It
lr
ll llllllr
lt ttt r

t.
rl llllllrIl !
. lr

tLlllll _lr
rl r !

lrlttlllt
I Please place my advert in Electronics Today lntemational for. . . . . . issues commencing as soon as possibte t
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BUMPER BOX OF BITS
WOWI We've got So many cornponents in
stock, we can't possibly list them all - So
buya box. I n il you'll find resistcrs, capacL
lors, displays, switches, pa ne,s w,th tran-
sistors,diodes,lC'setc,coils,pots and
so on All modern parts - guaranteed at
least 1 000 items, min imum weiqht l Olbs
ONLY t8.50 inc 48 page catalogue 50p.

ELECTRONICS WORLD
1 e Dews Foad, Sallsbury,

Wllts Sp2 7SN

MENDASCOPE LTD
Repair & recalibrate

Oscl//oscopes
All makes - all models

Otter House, Weston Underuood
Olney, Bucks MK46 sJS
Bedtotd(02341712445
For lhe complele service

T!ME WRONG?
MSF CLOCK rs ALWAYS CORBECi -never gatnsor loses SELF SETTING al

switch-on I drglts show Date Hours
IVrnutes and Seconds auto GMT/BST
and leap yeaf, also paral e BCD ior
computer recerves Rugby 60KHz
alomic I me srgnals bu lt- n atenna
IOOOKm range C72-70

AUDIO OSCILLATOR. r0Hz-200KHz
0'1 V sine,'souare TTL i21-60

Each fun-tebuild ktl Lncludes all parls
printed circuil cese. tnslrucltons by-
relurn paslage etc, money bacl< assur-
ance SEND a||ay NOW.

CAMBFIDGE KITS
45 ITA) O d School Lane Mrllon Cambs

PRI NTED CIRCUtTS Make your
own simply, cheaply and quickly!
Golden Fotolac light-sensitive
laquer - now greatly improved
and very much faster. Aerosol
cans with f ull instructions, t2.50.
Developer 35p. Ferric Chloride
60p. Clear acetate sheet for
master 15p. Copper-clad f ib-
reglass board, approx. 1mm
thick e2.OO sq. ft. Post/packing
75p. White House Electronics,
Castle Drive, Praa Sands, Pen-
zance, Cornwall.

DISCO EOUIPMENT buitt from
easy to follow plans. S.A.E. for
details. Projek Sound & Light-ing, 44 Mathie Crescent.
GourockPAlElYX.

ELECTRON ICS
ENGI NEERS

Honeywell need dynamrc experr'
e.Ced tleCt-OatCS tngrnee.\ tO lOrn
lherr hrghly sk led ieam responSrble
rcr troubleshootrng high-techno ogy
v cec-graph c systems
Our benef,ts caaKage rs mcst altrac-
lve ,ncudr.g company ca. an], 5
v/eeks ho iday For fu.ther deta ls
contact: Bchard Gould Hoie\a,,ell
Contro Systems Ltd l-ioneyyie I

House Charles Squa.e Brac(neil
BerksBGl2lEB
Please quole rel: ET/79/H

REPAIRS, electrical, elec-
ipment. A
a highly
Postage,
ay Turns
le-Comm

approved. Ledon lnstruments
Ltd, G ladstone Road, Folkstone,
Kent. (0303) 57555.

MICRO-COMPUTER repairs.
ZX Spectrum,VlC 20, C64 Pets,
Commodore computers, prin-
ters and floppy disk. Phone
Slough (0753) 48785. Monday
to Saturday.

BUSYCOMPONENTSHOPin
Norlh-West London requires
hardworking person with plea-
sant attitude to customers in
the shop and on the telephone.
Knowledge of components
essential. Salary negotiable.
Phone the manager: 01-452
6662.

For all
your

requirements
Phone
ASP

DIGITAL WATCH REPLACE.
MENT parts, batteries, displays,
backlights etc. Also reports pub-
lications, charts. S.a.e. for f ull list
Profords Conersdrive, Holmer-
green Bucks. HP15 6SGD

ELECTRON lCS TODAY I NTERNATIONAL

rr yeu lrave s(Jmer,nlng ro sel! now'S yOUr Cnance! UOn't tUrn the page - tUfn tO US!
Rates of charge: 35p per word per issue (minimum of 1 S words).
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INDEX'83

FEATURES

Audiophile
Broadcast Standards
Buyer's Cuide To Conquering

The Universe
Buyer's Cuide To Hi-Fi
Buyer's Cuide To'Scopes
Buyer's Cuide to Test Cear
Conf igurations:-

Audio Output Stages
Four-Layer Devices
Logic Cates
Op-Amps
Optoelectronics
Power Supply Units
Sine-Wave Oscillators

Cortex Basic
Curving Electrons
Data Sheet - MlO8/2OB
Designer's Notebook - Voltage

Multipliers
, Designer's Notebook - Switch

Mode PSUs
Designing Micro Systems - Part 6
Designing Micro Systems - paft7
Don't Sneeze!
FEVAs
Fibre Optics
How Permanent ls Permanent?
lC Update - RC4193 - LM287718
lC Update - 7415608 - LF1 331/2/3

- LF1 320112
lC Update - OP27l37

ops
On A Chip

Machine Code Programming - Part 1

Machine Code Programming - Part2
Machine Code Programming - Part 3
Motocar
N DFL Amplifiers
Satellite TV - The Sequel
Tron - The Movie

PROf ECTS
Ace lnterface
Active Loudsoeaker
Alarm Extender
Alarm Module
Atom Keypad

s

e Preamp

Compressor/Limiter
Computer Output Driver
Computer System Reset Cenerator
Com puter System Temperature

Sensor & Alarm
Cortex - Part 3

82

PROf ECTS (continued)
Flas er
Flas
Fue
Cra ser (1/3 Octave)

- Part 1

Craphic Equaliser (t/: Octave)

- Part2
Humane Alarm (Design Competition)
lmmersible Heater
Lampsaver
Light Chaser
Logic Clip
Logic Probe
M
M
Mp
M
M
N iCad Recharger/ Re generator
Organ - Part 1

Organ - Part2
Organ - Part 3
Organ - Part 4
Oscil te
Porta Loop
Progr
Pseudorom
Radio Control Servo Failsafe
Real Time Clock/Calendar
5502 Sounci/DAC Card
'16 Channel A/D Board
64K DRAM Board
Sixty Watt N DFL Power Amp
Stabilised PSU For Hi-Fi

Supply Voltage Check Scan & DVM
Display

PAGE/MONTH
51 Dec
21 Sep
28 Oct
26 Nov
37 Dec
57 Mar
76 July42 Mar

52 Jan43 May
34 Jul42 Jun

79 Mar
63 May
s7 Jul77 Jan59 Jun78 Apr
77 Feb
44 Feb
44 Oct
71 Jun

23 Apr

63 Apr
31 Jan26 Feb
61 Oct
37 Apr
74 Nov
71 Oct
39 Aug

31 Sep
63 Nov
55 Feb
29 Jun30 Mar
35 Oct
43 Nov
27 Dec
24 Aug
46 Apr
16 Mar
16 Jan

20 Nov
68 Nov
39 Nov
63 Mar
78 Jun20 Jun38 May
66 Oct
32 May
28 Jul83 Feb

86 Feb
42 Jan59 Nov
51 Sep

72 Feb
81 Nov

PAGE/MONTH
63 Jul70 Jul46 Jan

18 Aug

41 Sep
71 Feb
65 Jun69 Dec
44 Dec
91 Nov
73 Mar
36 Nov
55 Dec
31 Nov
52 Nov
47 Nov
27 Sep
19 Feb
36 Mar
56 Apr
67 May
41 Feb
s2 Jul83 Jan52 Jun61 Aug
31 Apr
48 Mar
19 Dec
64 Sep
24 May
18 May
22 Jan34 Feb
42 Apr
79 May
39 October

85 Feb

Jun

Jul

Jul

Aug

Apr

Feb
Oct

Switched Mode Power Supply
- Part 1 35

Switched Mode Power Supply

- Part 2 83
Teles_cope (Television Osci I loscope)

- Part 1 21
Teles_cope (Television Oscilloscope)

- Part 2 30
Thermemeter (Max-Min Memory

Thermometer) 70
Time-out Cenerator And System

Failure Alarm 84
Typewriter lnterface 21

ZXB1 Music Board - Part 1 16 Apr
ZX81 Music Board - Part 2 54 Muy
ZX81 Tape Mod 61 Feb
ZX81 User Defined Craphics 23 Mar
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The.UK-designed and manufactured range of Genesis
reral purpose robots provides a first-rate introduction togeneral purpose robots provides a first-rate

robotics for both education and industrv. Wiiobotics for both education and industry. With prices f rom as
low as t425, even the home enthusiast cin aspiie to his or her
own robot. ffi*

Each robot in the Genesis"
range has a self-contained 

..thydraulic power source
operated from single phase 240
or 120v AC or from a12v DC
supply. Up to 6 independent
axes are capable of simultaneous operation
with positionalcontrol being provided by
means of a closed-loop feedback -.system based on a dedicated
microprocessor. Movement seq uences
can be programmed by means of a
hand-held controller or the systems
can be intedaced with an
external computer via a
standard
RS232C link.

TheThe top-of-the-range P102 has dual speed control,
enhanced memory and double acting cylinders for increased
torque on the wrist and arm joints. There is positiontorque on the wrist and arm joints. There is position
interrogation via the RS232C intedace, increasing the -interrogation via the RS232C interface, increasing the -versatility of computer control and inputs are provided for
machine too! interfacing.

HEBOT II
Weight 1 Bkg
complete kit with assembly
instructions 885
lnlerface board kit €'t0

MICROGRASP
Weight B 7kg, lifting capacity
1 009
Robot kit wrth power
supply t145.00

GENESIS 5101
Weight 29k9, lifting
capacity 1 5kg
4-axis model (kit form) 8425

GENESIS P101
Weight 34k9, lifting capacity
1.8k9
6-axis model (kit form) 8675
6-axis complete system
(kit forml 8945
6-axis complete system
(ready built) 81,650

All Genesis robots a-re available either ready-built or in kit
form. The latter provides not only
extra economy but a lso
valuable additional
training as an
assembly project.

Universal computer intedace
board kit 848.50
23 way edge connector e2.50
AX81 peripheral/RAM pack
splitter board C3.00

S-axis model (kit form) 8475
5-axis complete system
(kit form) t737
5-axis complete system
(ready built) f 1,450

GENESIS P1O2
Weight 36k9. lifting capacity 2kg
tj-axrs system
(kit form) E1 175.00
6-axis system
(ready built) 81950.00
Powertran Cortex
microcomputer
self-assembly kit t295.00
ready-built e395.00

;i
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Morc data, more circuits, more
pictures, in the brandneus 480 page Maplin
catalogue. Tqke a look at the completely
reaised Semiconductot section or the nezp
Heathkit section utith descriptions and
pictures of dozens of kits and educational
products from digital clocks to 16-bit business
computers. The much expanded cornputer
section itself, giaes details of hundreds of
pieces of softusare for Atai, BBC, Commodore
64, Dragon, Spectrum andVIC20.In
addition to all this you'll find hundreds of
fascinating neu.t items spread through the rest
ofthe catalogue.

As alutays, the Maplin catalogue is
fiemendous aalue for money and nozts has
prices on the page!

Pick up a cop)) at any branch of
W.H.Smith or in one of our shops for just
f 1.35 or send f,l.65 including postage to our
Rayleigh address. On sale from Ist Noa 1983

Choose from our huge

on kits. Full construction details in our Project Books and brief
specifications in our new catalogue. Dozens of fascinating new
projects coming soon including a Keyboard for the ZX
Spectrum with electronics to make all shifts, single ke1'
operations. Full details in Project Book 9 on sale l lth November
1983. Order As XA09K. Price 70p.

Post this coupon now 1or your copy of the 1984 catalogue.
Price t1.35 + 30p post and packing lf you live outside the
U.K send t220 or 11 lnternational Reply Coupons.
Ienclose f 1.65.

Name

Address

tr t/7 /84

Opening on lst November 1983, our new
south coast store is at 46-48 Bevois Valley
Road, Southampton (Tel: 0703 25831). You
will find our full range of components,
projects and compuers on sale. !(e are within
easy reach of the city centre with good parking
close by. Cill in and see us soon.

JL
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Free

SECURICOR
DELIVERY

on all orders over
C100 (UK mainland
only) Add.iustC2.50

on lower price
orders

cha n nel
ut channe
ary channe
( Panel

KIT PRICES
f19.90 Base unt and wooden front
€18.50 Pair ot mah'ogany end cheeks
q22.50 Power Supply and cab net

€3.00

All prices are VAT exclusive

.' SALES
COU NTE R

Collect your order
from the ,actory.
Open 9-1211-4.30
Mon- Fri. Easy

parking, no
waiting

f27.50
€1 2.50
f.19.50

,a:)

cnly

Secs i,,lalv lc.
phasing, flangrne

ADVAi,::: .,

ROBOTI CS
SEE INSi]:

BACK COVEF

I

8ar M&llty* *
far features **

t165.0i!

D-

versat le modular m xer, featured as a constructional art cle n pract ca E ectronics

vrbrato are obtained The basic kit is ex-
tended in 400 mS steps up to 1 6 secs
Simply by adding more parts to the pCB

Compare with units costing over Ei 0001
Complete kit (400 mS detay)

fl30 + VAT
Parts for extra 400 mS delay

f9.50 + VAT

:'4 2::_ '. aa -; aaia, i! ti iv,o ci tfe re r3ble
a ,'aa.a .). saaiafLc aops fro n tie \4PA 200 led by
::aa'ai: rotrer supp,eS frcn a aomrnon toroida trans

\ISCENDENT POTYSYNTH - A four octave poiy
ic synthesiser w th outsiancj ag iesig:: ciraracterst:cs
/ersatilily and performance ic rat.x
.nplete kt€230,00 p -s . --1,;.q e . - -=

Free Soldering
Practise Kit on

request with your
r first kit - useful

Com pone nt
packs for most

kits are available
See our great free

catalogue, rull
detalls ol all

-tt

$"
WORLD
LEADERS
IN
ELECTRONIC
KIT DESIGN
AND SUPPLY

PORTWAY INDUSTRIAL ESTATE
nANDovER, HANTS sAlo 3NM.-N oRDER By'pHoNE (0264) 644s5 5

Simply request your chosen kit and quote your Access
or Barclaycard Number.

vorce (up to lAree ^ o'e, €35.60: -. .:-


