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I

for low--cost training in

real-life robotics

Neptune robots are sold in kit form as follows:
Neptune 1 robot kit (inc, power suppiy) f I Z5O.OO
Neptune 1 controt electronics (ready built) t Z 9 5. OO

Neptune I simulator i45,OO

The advanced design of the Neptune 2 makes it the lowest cost real-life
industrial robot.

ulically powered, using a revolutionary water based
hydraulic oil!)
o-controlled axis movements (6 on Neptune l)_ more
botundert10,000.

ff ,01oS1am 
length is timited only_by_the memory of your compurer.

Ihrnk what that can dofor your BASIC programming skillsl

And it's British designed, British made.

Other features include :

Leakproof, frictionless rolling diaphragm seals
Buffered and latched versatile interface for BBC vlc 20 and Spectrum computers
l2 bit control system {8 on Neptune I ).

Special circuitry for initial compensation
Rack and pinion cylinder couplings for wide angular movements
Automatic triple speed control on Neptune 2tor accurate,homing in.
Easy access for servicing and Viewing of working parts.
Powerful -ifis2 5 kg with ease.
Hand held simulator for processing (requires ADC option)

H1c'-:- ::,:.,,:- jz-, --?j ._--;_ -,.
J --= .-

Neptune 2 robot kit (inc power supplyJ

Neptune 2 control electronics (ready burlt)
Neptune 2 simulator

All prices exclusive of VAT and valid -.t,lrFe e--

mr
des -top robot
This compact, electricaii, .. ,^.:-:: ::. - -.
robot has 6 axes of rnoveme-: : -- -_;-=: __ .

servo-controtled. lt qrves s-a::- :a=-?r :-
and its rugqed constructio. .na<ei : =t, 

,:-
use in educational establishments O:-e-
features include long-life bronze anC.i i-
bearrngs, integral control electronrcs arc
power supply, special circuitry for inerrra
compensation, optional on-board ADC, a.,c

da.t
is

_r -a

.:.-: i I 4,50
! 15,00

clq <a

E 12.5S

t I 4.5{)
E r 5.00

Ali pr' .Er exc -s ve ol "tAf and vaiid untif
tne e.c of 'c3.;

TRADING ESTATE, ANDOVER, HANTS SPIO 3ET
50093 Telex: 477019

yberneric
pplic ations

PORT'WAY
TEL: (0264)



\

fiittfritAillillAt NOVEMBER 1984

EDITOR!AL AND ADVERTISEMENT OFFICE

1 Colden Square, london_W1 R 3AB. Telephone 01-437 0526.
Ielex 881 1 896.

FEATURES

EDITORIAL 7
Following ftheirtrusty
soap box, have been
forced to r outlet for
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pathetic readers.
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Preciselv tailored to our readerY
requirerirents - an examination of
this important new technique.
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Be it a woofer or a tweeter, Phil
Walke/s handy little gadget will
make it squeak up for itself.
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A radio project
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in to its readers'
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ACl 88 35
ACYl9,2r 75
ACY22 4r 75
aDl f2 1 20
ACr 49 79
AOr 6' 42
ADr 62 42
;Fr156 AO
AEr 8a 80
4F121 2A 70
AFl 39 40
AF rA 75
A'r 86 70
iF239 55
3Cr 07 12
3C1078 14
3C1 08 12
BCr08B 14
3C108C 14
BCr 09 12
BC109B 14
BC109C 14
BCl 14/5 30
BCr 17l8 25
BCl 37/S 40
BCl 40 38
8C14213 3g
8C147 12
BCr47B 15
BCt 48 12
BCr 4a8 1 5
BCt 49 12
BC1 49C 1 5
BCr 821 10
BCl 831 1 0
8C184 10
BC184L 10
BC1A6/7 28
BCl88 6/7 25
BC12 10
BC212L 12
BC2r3 10
BC213L t2
8C214 10
BC214l 12
ec237lA 15
BC256B 35
3078 15
8C308 16
8C318 EO

cA3r 23E 1 65
cNr 30 90
cA3r 40 55
cA3r 60 95
crer 6t 160
cA3t 62 450
crcr89 275
HA1 336W 1 75
HAl388 235
tcL71 06 690
tcL71 07 975
rcL76l 1 99
lcL7660 248
lcL8038CC 360
tcL821 1 A 750
rcM7205A 1150
lcM72a7 475
tcM7215 1050
tcMT 21 6 AJ e22
tcM7216C €22
rcM7217A 750
tcM7224 705
tcM7240 300
tcM755s 105
rcM7556 1 50
LA355o 250
LA403r P 340
1A4032 295
1A4400 350
LA4A22 320
!c7130 320
lci.2a 3@
-ai-:r- 3sO
-::. I S
_:=a' 7c

3A3036 60 I ','C- l_4 F 260
aA:ca9E 2o0 l.'Cr l.oF 1so

1 26/7 35
141/2 35

ACr 76 35
ACr 87 35

BC32i 1 5
8C337/8 1 5
BA4r/61 34
8C477 40
BC51 6/7 40
8C541/A 1?
BC549C 1 5
BCs56/7 1 5
8C558/9 15
8CY39140 A5
BCY4r/42 30
BCY45 50
BCY5A/59 36
BCWO/7] la
1BCY2 25
BCrS 30
BDl 14 190
BDt 21 95
BDr24 115
BDr31/32 65
8O133 70
BD1 35 45
BD1 36/37 40
BD1 38/39 40
80140 40
BDt44/45 194
BD1 58 6A
80205/6 110
80245 65
80378 70
8D434 70
80517 75
8D645 80
BD695A 150
BD696A 150
BF1r5 45

BFl 67 35
BFl 73 35
8F177 35
8F178 35
BFr 79 40
aFl 84/5 3a
aFt 94/5 1 2
BFl 98/9 1 A
aF2AO 80
BF224A 40
BF224B 40
8F245 50
BF2564 45
EF256B 50
BF257tA 32
8F259 40
8F275 ,55

BF_33617 35
8F394 40
8F451 40
8F494/5 40
8F594/5 30
BFB39/40 30
BFR41/79 25
BF880/81 25
BFH98 1 05
BFX29 35
BFXST 45
BFX84 35
BFX85/6 35
BFY50/5r 30
BFY52 30
BF_Y53 35
BFY55/56 56
BFY64 40
BFYsr 120
BFYgO AO
BRY3g 50
asx20 30
BSX26/29 45
BSY26 35
BSY95 35
BUr 05 1 80
8U205 1 80
8U206 200
8U208 2@
BUY69C 225
MD8001 250
MJ?955 90
MJEl 70 1 50
MJEl eO 1 50
MJE340 54
MJE370 1m
MJE371 1@
MJE520 85
MJE52r 96
MJE295s 9a
MJE3055 70
MPF102 40
MPF103 30
MPFl 04 30
MPFl 05 30
MPFl 06 40
MPSAOs 30
MPSAOS 30
MPSA] 2 32
MPSA55 30
MPSA56 30
I/PSA7O 40
MPSUO2 5A
MPSUO5 60

MPSU06 60
MPSU52 65
MPSU55 60
MPSU56 60
oc26 1 70
oc28 220
oc35 50
oG6/4r 75
ou2t75 75
ocl1t72 50
oc75/76 55
oG1/82 50
oc83/a4 7O
oc17a/71 75
oc70 40
oc200 75
T P29A 32
T P29C 3A
T P3OA 35
T P3OC 37
TP3lA 38
TP31B 39
lP31 C 45
TIP32A 43
TrP32C 45
TIP33A 70
TlP33C 75
TtP34A A5
TrP34 C 1 05
TtP35A 1 20
TrP35C 130
TrP36A 130
TtP36C 140
TtP41 A 50
TrP4r B 52
\P42A 55
TtP42B 58
TlPl 20 70
ItP121/2 73
11Pl41i2 120
I P147 120
T P2955 70
T 8055 70
Ty3 50
T g4/s 45
T S88A 50
T 590/91 30
UC 65
vKl 01 0 99
VNTOKM 70
VN46AF 95
VN66AF 1 1O
VN88AF 1 20
VN89AF 1 20

zlxloTtB 12
zTxl 09 12
zrx212 2A
zTx300 13
zTx302 16
zTX303 25
zTx304 17
zTX326 30
zTx451 23
zTX500 14
z1x5a1 t2 15
zTX503 1€
zTX50! 25
zTXs3r r 25
zTX550 25
2N697 23
2N0S8 40
2N699 4A
2N706A 25
2N708 25
2N918 40
2N1 13r/2 40
2Nt 302 45
2N]307 70
2Nt67r B 160
2N21 60 325
2N2219A 2A
2N222aA 2A
2N22214 25
2N22224 25
2N2368 25
2N2369A I A
2N24A3/4 27
2N2646 46
2N29O4/5 2a
2N29O6,/7 28
2N2907A 2A
2N2926G 10
2N3053 25
2N3054 55
2N3055 50
2N3252 46
2N3441 t2 1 40
2 N36r 4/s 1 BO
2N3663 20
2N3702/3 10
2N3704/5 1O
2N3706/7 10
2N3708/9 10
2N3713 140
2N377r 179
2N3772 195
2N3773 21 0
2N38r9 35

2SC2335 200
25C2547 40
25C261 2 200
250234 74
2SK45 AO
2SKZAA 225
2SJ83 225
2SJ85 225
3Nr28 115
3Nr40 115
4031 5 90
4031 6 95
40324 1 00
40326/7 70
40347 90
40344 1 20
40360 60
4A361 t2 70
40441 ta 75
404 1 1 245
40412 90
40467A 1 30
40468 A5
40594 1 05
40603 1 lO
40873 75
40471 t2 90

2N3a2Q 60
2N3822/3 60
2N3866 90

2N3905/6 15
2Ns906 17
2N4037 60
2N4058 15
2N4061/2 15
2N4264 30
2N42a6 25
2N428S 25
2N4314 78
2N4400 25
2N442T AO
2N4871 55
2N5135/6 30
2N5138 25
2N511? 25
2N5t 79 45
2N5r 80 45
2N51 90/1 75
2N51 94 80
2N5305/8 30
2N5457/8 30
2N5459 30
2N5485 36
2N,TTT 45
2N5879 1 AO
2N6027 32
25467t 250
2SA715 75
2SC495 A5
25996 A5
2SCr 06r 250
2SCr 096 a5
2SCr 1 62 45
2SClr7312s
2SC1306 100
2SC1307 150
2SC1 {49 95
2SC1 078 1 40
2SCl 079 1 AO
2SCr 923 65
2SC1 945 225
2SC1 963 80
2SCl 957 80
2SCr 969 1 60
2SC2028 A5
2SC?A29 2@
2SC2a7A 170
2SC20Sl 85
2SC23r{ 86
2SC2r66 l05

LSO3 30
LSO4 35
LS05 35
LS08 30
LS09 30
LS]O 30
LSl r 30
LSr 2 30
LS1 3 35
LSt 4 60
LSl 5 30
LSl 9 45
LS20 30
LS21 30
LS22 30
LS24 80
LS26 30
LS27 rc
LS23 30

-3:: 95
::t 2a-- 2a

-:{-: ::
:: aa
::: aa:: ::
::: 2a
:a: :5

,:_ :5

-:_: 50:: 40
l_: 40

..::: 75
::a 1@
aaa 40
::: 55

-:_: I OO
::: 65

-::i 60
-s-.a 80
s96 1 00

_s.07 50
lsr 09 55
LS1r2 55
LSrr3 50
LSl 14 45
LSr 22 75
LSl 23 1 20
LSl 24 1 50
LSl 25 55
LSt 26 55
Lsl 32 75
LSt 33 50
LSl 35 28
LSi 36 45
LSI 38 70
LSr 39 70
tsl45 120
LSr 47 1 95
LSt 48 1 50
LSt 5t 75
LSt 53 75
LSl 54 200
LS1 55 75
LSl 56 75
LSr 57 70
LSt 58 60
LSr 60 75
LSl 61 75
LSr 62 75
LS1 63 A5
LS1 64 95
LS1 6s 1 30
LSr66 195
LSr 68 1 40
LS1 69 90
LS:70 1 75
1S173 110
LS174 100
LSl 75 80
1S181 210
LSr 93 200
LSr 90 1 00
LS1 91 75
LSr 92 1 00
LSl 93 100
LSl 94 1 00
LSr 95 80
LS1 96 I OO
LSI 97 1 00
LS22 1 1 05
1S240 1 00

RF
CHOKES
Miniature
PCB type

lO0m

1 rl 2r2.4u7
10u 22! 33u
47u, 1 O0u
220u 33o!,
47Ou 3Op

1mH lm5
2n2 4n7
lOmH 35p

22n 33n,
43m 6Op

{
200
100
120
140
120

50

75
70
75
75

120
70
90

230
200

70
70
50
75
80
ao

170
175
110
180
1@

65
7a
T
6:{
a:
5a

- :r::::
:<
- i:
' :,:
-a-
l:
?:
?:
i:
1:

/4366
7 4367
74368
74376
74390
74393
74426
7449A

a
74C24
74C24
7 4C37
74C37
74C92
7 4C92
T 4C92

a
S':
S::

]:::::
t::

:, ::

s-:a
,ir:8
si 3s
s1 4!
st 5l
st 53
sr 57
st 58
s1 63
sr 74
sr 75
sl a8
st 89
sr 94
sl 97
s20l
s225
s240
s24l
s244
s251
s257
s2 58
s260
s262
s2 37
s2aa
s2 89
$01
$65

s374y12
v70
v7l
972gf4
975
s57l

90
90
90

175
120
145
120

70
s
t
a:
::
;:
::

l.

::
1:

.:
r:

.::
3C
90
ao

3@
ir0

60
110
195

60
180
142

210
300
250
320
320
320
320
400
250
525
430
430
520
270
250
250

70
e12

210
200
350
250
400
490
3AO
325
620

1150
400
800
420
s50

rc

15C
t95
420
650

99
1@
140
360
@

150
@
B6

70
65

::::
a5
!a
7a
7C
30
30
40
30
30
50
70
50
50
30
30
40
40
40
60
40
55
45
50
40
40
95
45

150
ao

110
110
110
110
115
110
40
40
40
40
60
60
50
50
55
70
4A
70
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ELECTROLYTICCAPACITORS:(ValuesinuRsOOf,lOui52;4778Pi63V 047 1 0'5 22 :3 riap'0
1 5, 22 1 2p; 33 1 5 p; 47 1 2p; 68 2opi 1 00 1 gpi 22O 2691 1 O@ 7 On 2200 99p: $V: 66 2otr 1 m 1 7 I 224 24p
4OVi 22 gpi 33 1 2pi 330 47O 32pt 1OOO 4ep;2200 90g 25V: 1 5 4 7 1 A 22 47 8P I m I 1 p 1 5C 1 2p 220 1 5pi
33022p;47025p;680,1O0O34pi150042pt22005O9330076g470092p:16V:4j66'009F-2512p330
l6pi 470 2opi 680 34pt 1000 27pi 15Oo 31pi 2200 269:47Aa72p

TAG-END CAPACITOHS: 64V: 2200 1 39p; 33OO 1 98p; 4700 245pi SV: 22aC I I 0pr 33m 1 &p; rcVi 4700
1 8Op; 25V: 22OO gop; s30O g8p; 4000, 4700 98p; I O 0m 32opi I 5 om USpi 1 6V: 22 cm 35Op

POLYESTER CAPACITORS: fuieI Lead Typ6
4mV: 1 nF, 1n5, 2n2, 3n3, 4n7 6n8 I 1 pi l0n r5a r6_. 22. 12p; 33. a7r.
6an 1 6p: 1 50n 2opi 220n 30pi 330n 42: 470n 52 p: a8Cn ' ,= *p: 2,2 A2p
IoOOV: lnF 17p; ronF 3Op; rsn 4opi 22,36p133'42p1 1-^-'a")- 4zp

POLYESTER RADIAL LEAD CAPACITORS: 2sv FEEDfrROUGH
10n,15n,22n,27n6p133nd7n 681r00.8p:150r-22c. CAPACITORS
1Op;33On,470n1spi68On1gpii!5€p:2!2€p -r-rF450V lop

Sl EME NS pcb

250V
1 nF 1 n5 2n2,
3n3 4n7, 6n8,
1On 15n 7p
1Ar ?2n,27r,
S^39G47n 8p
39n,56n l2p
82n roon llp

1@V
10on,12On 1Op
150.180. 12p
22Od 27On 15p
330n 39On 20p
470n, 560n 26p
68On 3Op
I !F 34p 2u2 5Op

TANTALUM BEAD CAPACITORS
35V: 01uF, 022 033 15p 047 368
10, 1516p; 223314p.i17 6422p
1028p;16V:22 3316p;47 6S rO
lapi 15 36pi 22 45p:33 47 Sopi loo
95pilOVr15 22 26pi33 47sop:100
&pi 6V: r C0 55p

POTENTIOMETEFS: Ca{c. TracK
ecran025Vr Loq E L N Va les
4?CR:KS2KrLrea.only
S:ig e Gans 35p
5K - 2M S ng e Ganq Lcs & Lin 35p
5K - 2M Srng e Gang OP Swtch 95p
5K - 2M Double Gang 99p

MYUH FILM CAPACITORS
1@V: 1 nF, 2 4 4nF 10 6pi 15 nF 22 n

30n 40n 47n 7p; 56n 100n 200n 9p;
sOV: 47onF 1 2p

0 25W log and linear values 6omm
5K - sOOK sing e gang
Graduated Beze s for above

CERAMIC CAPACITORS sOV:
Range:05pF lo l0nF4p 15nF,22nF
33nFt dTnF 5p 1 00nF/300V 7p
200nF/6V Ap

PRESET POTENTIOMETERS
0 1 W Miniature Vedical or
Horizontal looR to 4M7 Bp
O25WLarger100Rto3M3 Horz 12p
O25WLarger2O0Rio4[trTVedical 12p

POLYSTYAENE CAPACITONS:
l0oF lo lnFOpi 1 5nF to 12nF 1Op

SILVEF MICA (Values in pR
2 33,47,68,82 10 12,15,18
22,27,33,35,47,50,56, 68, 75, 82,
85, 10O, 120, 150, 18OpF l5p each
200,220,250 270, 300, 330, 360,
390,470,8OO,8OO,820 2l p each
100, 120O,1800,2200 3Op 6ach
330O,47OOpF aop

MINIATURE TRIMMERS CePsc|iore
2-EpF 2-1OpF 22pi 2-25pFt 5-65pF
3opi 1 0-88pF 36p

RESISTORS Carbon Film, mln ature, Hi-Stab,5%
RANGE Val 1.99 10O +

o 25W 2i2 - 1OM e24 3p 1 p

05W 2a2-4M7E12 3p 1p
]W 2n2 - 1OM E12 6p Ap
2% Mela Film 51 o - 1 M E24 6p 4p
1%Metal Fi m 51o-1M E24 8p 6p
100+ pflce applies lo Reslslors of each type nol

FESISTORSNETWORKSIL
7 Commoned: i8 p,rs) 100o 68Ce 1( 2c 4x7
1O( 47K r00K 25p
8 Commoned: (9 p nsr'504 -8Ca z-aa 334f; - r,

AAl 29 20
AAY3O 1 5
BA]OO 15
BAX 20
BYr 00 24
8Y126 12
BY12T 14
cRo33 250
oA9 40
aa47 1Z
oA70 12
oA79 1 5
oA81 20
oA85 15
oA90 a
oA91 A
oA95 €
oA200 €
aA2A2 I
r N9r4 4
tN9i6 5
r N400r /2 5
r N!003 6
I N4004/5 6
I N4006/7 7
tN4t48 4
I N540r 1 5
1 N5404 1 6
I N5406 17
I N5408 1 I
rs44 9
1 S92r I

6A/400V 50
6rya00v 60

Apeach l-
Banqe 3V3 c I sA/aav 32
33V I 3W I sMoov 40

15p each | 5A6ooV 4a

rRrAcs I liil3Sv 3:

3A200V s4 I 6T1 06 1 50
3A400V 56 I BTl 15 1AO
SAIOOV 60 I Ct06D 36
AA4OOV 69 | Tl74 24
aAaoi! 1151 T 29

rla)oov zal r 36
r2A400v a2l 2 2 32
r2Agoov 1361 2 4 sB
r6Aroov 103 | 2N1444 130

cAtolJAo 37s l,..ctaas zso
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swtTcHEs
TOGGLE:2A 250v
SPST35o DPDP4D

DIP SWITCHES
(SPSI a way 65p; 6 way AOpi I way 85pi
1 0 vrav 1 25p (SPDI 4 way 1 90p

VEROEOAFO 0 r rn

z\iz x31n 95P
2tt2'5 llop
3," r 3L 1lop
3% x 5 125p
3r{ r 17 42Og
41n t lf 59Op
Pktofl0opins 55p
Spot race cu(er1 50p

1 85p

VA Board 195P
DIP Board 395P
Vero Srip 95P

IDC CONNECTORS

rcB Pluqs Fema e Female
wilh latch Header Card
Plns PLns P us Edqe
Sld Anq e Co.cl

gop 99p 85p I 2op
13Op 150p 11Op
145p 166p l25p 195p
l75p 2@p 150p 24Op
2O5p 236p 160p 32Op
22Op 25Op laop 34Op
235p 27Op 2@p 395p

230p 495p

10 way
16 way
20 way
26 way
34 way

50 way
60 way

PANEL
METERS

FSD
60x46x35mm
G5OMA
e1O0mA
G50OmA

G5mA
Gl0mA
G50mA

G500mA

a2a
0 25!
0 50v AC
O3OOV AC

S

REUYS

Min at!.e enclosed PCB mounl

SINGLE POLE Changeove.
81.91 2O5RCorl l2VDC,(10V5 lo
19 5U,l0Aal3OVOCor250VAC 195p

DOUBLE POLE Changeovei 6A 30V
OC or 250V AC
FL{ @ 538 Co I 6V DC(5V4 to 9V9) 1 gop
FE{11 2OsRCorl 12VDCr1oV7 to

SUEMIN TOGGLE
SPST on/off 5Op
SPDT c/over 64p
SPDT centre offa5p
SPOT brased bolh
waye 1O5P
OPDT 6 taqs AOp

ROTAAY SWITCHES
lAdtustab e Slop type)

1 po e/2to12way2 pole/ 2 to6 way3 pole/2 to
4 waf 4 palel2 ta 3 way 48P

PROTO DEcs
v€roblock 4aoP
9oec 395p

59O p
Bimboard 1 575P
S!perclrjp SS2

ways 145P

on/on/on 1 A5p
FOTARYT (Mak a swrlch)
Make a mullrway swrtch Shainng assembly

VERO WIBING PEN
+ spoo 3aop
Spare spool 75p
Combs 8p

OALO ETCH
BESIST PEN

Plussparelip looP

1 9V5) 1 95p
F6-11 4 74OR Co ,24V DC l22V ta
37U 2@p

SLIDE 25OV:
DPDTlA l4p
DPDTIAc/oll 15P
DPoTLA l3o

6 walers lmax 6 pole/l2 way + DP 5w lch)
Mechan sm on y gop FEFBIC CHLOFIDE

I lb baq Anhydrouc
195p + 50p pEp

ULTRASOXIC
TRANSOUCEF

4aKlz 475 9t

EURO CONNECTORS
God FaGhed
co.lac(s

otN41 61 7
3lway 17Op - - 175p
DtN4t 6t 2
2x32A+B 275p 22op285p
DlN4r 6r 2
2\324+C 295p 24Op3@p
D|N41612 3 x32
A+B+C 360D385e280D395D

ASTEC UHF MOOUUTORS
Slandard 6MHz 375p
v! debafd SMHZ 55Op

COPPER CUD BOARDS

Fibre Sl.qe Ooube SRBP
qlass srded s ded S/Speed

6 t6 roop 125p 95 x85'
0' ! l2' 175p 2250 1l0D

CBYSTALS
32 768KNz 1@
rO0KHz 545
2O0KH. 37O
455KH 370
I MHz 275
1 008M 275
I 28MHz 450
1 6MHz 395
1 SMHZ 545
1 8432M 250
2 oMHz 225
24576M 200
312MHz 24O
3278M 150
3 s794M 98
3 6864 M 300
4OMHZ 150
4O32MHZ 29O
4 19430M 200
44336r9M 100
4608MHZ 200
4 SOMH: 2OO
50MHz 160
5 r85MHz 3OO
5 24288M 390
6OMHZ 14O
6 144MHz 150
6 5536MHz 225
7 oMHz I 50
7 168MHz 25O
T 732AMNZ 25O
7 68 MHz 2OO
8 oMHx 1 50
8 089333M 395
I 86723M 220
9 00MHz 2oO
lo0MHz 175
rO24MHz 2OO
ro 5MHz 25O
rOTMHz 150
r20MHz 175
12528M 300
143i814M 170
r5OMHz 24O
r60MHz 22O
rSoMHz 1AO
r8432M 150
r9968Mts2 150
20 OMHz 2OO
24 oMHz t70
24 930Mts2 325
26 6SM 150
27 64AV 1 70
27 145M 1AO
38 6667M 240
48 0 MBz 24O
r0o0MHz 295
I 16 0MHz 3OO

wrth lOmm Bul(on
SPOT lalchrng 150p
OPDT lalchL.g 2OOp
SPDT moment l50p
DPOT moment 2OOp

way 3 pole/4 way 4 pole/3 war 6r/2 Way
Marns DP 4A Swilch to r t

Spacers 4p Screen 6p

65p
45p BUZZERS

- 1 ::.re so rdsiate6Vt 9V8 1 2V 70p

P EZO TqANSDUCEFS PB272O 7Op

2ap
38p
95p
85D

AOCKEB SWITCHES
FOCKEB: sr250V SPST
BOCKEB:1otu250V SPDT
BOCKEFT 1O!250V DPOI c/olf
ROCKFF IOA/2sOV DPST wfh neon

Plsh lo Make 15p
Push lo Break 25p

DIGITAST Switch

75p each

Md

DILL SOCKETS
Low Wire
Prol Wrap

8pn Ap 25p
l4pn 1Op 35p
16 pin 1Op 42p
18 orn 16p 52P
200n 20p 60p
22an 22p 65p
24 pin 259 7OP
28 pri 2AP AOP
4oon 3oP gOP

EOGE
CONNECTORS

26 way - 111 p

2rr2 way - 1oop
2rr5 way - 165P
2r1a iby 21Op 175p
2122 way 215p 25Op

2x25 way 2A5p 275P

LOUDSPEAKERS
M nralure 0 3V,'5
2n3irn2:,r3r rcP
2,.40 6r orac &p

DIL PLUG {Headed
So der IDC

14 prn @p gop
16 pin 4ap 1Osp
24 p,n AAp 17Ap
28 pr 29Op 295p
40 pin 25Op 255p

BIBBON CAALE
pnce per loot

Grey Color
10 way 15p 2Ap
16 way 25p 4Op
20 way 3Op 5Op
24 way 4Op 65p
28 way 55p &p
34 way 6Op Asp
40 wEy 7Op gop
50 wav l@D 135p

THUMSWHEEL M ni roni mou.t nq swtches
Decade sw rch Module 275P
BC D Sw rch Modure 298D
Mou.ling Cheeks lper pa i 75P

JUMPEn LEADS (Bibbon Cab e Assemb y)

Length 14 prn r5 pn 24 p n 40 p n
Srnqle ended OIP (tseader P ugr J!mper

24 rnches 145p 185p 2@p 3&p
Doub e ended DIP ifeade, 2luqr J!mper

6 rnches I 85p 2O5p 3@p 4A5p
12 nches r98p 215p 315p 48Op
24 nches 21Op 235p 345p 54Op
36 nche. 2Sp 37Op 4AOp 525p

IDC Female Header Soc{et J!moer Leads 36
2aptr 26pn 34pn 40pr.

S .g e e.ded 16Op 2@p 26Op 3@p
Ooub e ended 29OD 37oD 48Oo 525D

ztF otL
SOCKETS

24 p. 575p
28 p n 695p
40 p n 845p

MONITORS

aZENITH - 12" Green H-
Feso ution Popular E75

a MtcRovtTEC 1431 14
Colour RGB inplt Connectrng
cable incl E174

a KAGA 1 2' Med-res FGB
Colour Has tlickertree charac'
ters ldeal for BBC, Apple, VlC,
etc El 95 (car 17)

a KAGA 1 2' As above but
Hi-Resol!tion €259 (car c7)

a Connecting Lead for KAGA
€5

Carriage e7 Securicor

DETECTORS SIL SOCKET ol PiLch 20 way 6sp

TGS812 or
TGS813

€6 each

ANTEX SOLDERING IRONS
Cl 5W 525pit CS17W 545p
c18W 550p:l XS25W 570p
SDa/e B,l: 85pil Elemenl! 23op
lron Siand 175pil Heal Shunt 30p

.D CONNECTORS
9152537

way way way way

So der lES @p 1O5p 16Op 25Op
Angep.s tSp 21Op 25Op 355p
PCB p rs lzop 13Op 195p 295D

Scder -!! lo5p 1mp 2@p 335p
A.geD"s l6sp 215p 29Op &Op
PCB c.s 15op l&e 24Oe 42Oo

CCr:cS rcp 75p 75p gop

lm2: 1.. : :-;345p Soc{er45Op

TRANSFOBMERS
3'O 3V 6-O'6V 9 0 9V I 2-O 1 2V I 5_0 1 5V C
IOOmA gAP
pcb mounlrng Mrniature splLl Bobb n

3VA 2x6V-O25Ar 2x9V_0154 2xr2V_0l2Ai
2I15V,O1A 235P
6VA: 2x6V-O5Ar 2xsv_o3A 2x12Vo25A
2x1 5V-0 24 2AOp
Standard Sp it Bobbr. iype:
6va 2x6V05A. 2xgvO4A 2x12V034,
2x1 5V O 25A 25OP
12VA 2x45Vl3A 2r5V1A 2xgv'06Ai 2a2V_
o sAi 2xl sv-o 4A, 2r20v o 3A 345P (35p pap)
24vA: 2x6V'1 sA: 2xgv 1 2A 2x1 2V 1 A 2xl 5V_

o 8A 2€oV o €A 3E5p (6op pap)

sOVA 2x6V 4A 2x9V-2 5A 2xl 2V 2A 2x1 5V-1 5A,
2pov-1 2A 2p5V-1A12froV-o 8A52op(60p p&p)

Specrally wound lor M!ltrrar compuler PSUs

VOLTAGE REGUUTORS
I A TO220 P asrrc Cas ng

+ve
5V 7805 sop 7905

12\ 7812 sop 7908
l5V 7415 45p 7912
r8V 7818 45p 7915
24V 7A24 5Op 79i I

7924
100mA TO92 Plaslrc packa9e

5V 78105 3op 79Los
6V 78106 3Op
8V 78108 3Op

12\ 7AL12 3Op 7911 2 5OP
l5V 78115 sop 79115 6OP

lCL7660 24Ap TAA550 5OP
RC4r 94 375p TDAI 41 2 I sop
BC4r95 16Op 78Ho5+sV/sV55Op
LM3ogK 135p 7eN12+12V/54

e&P
LM317K 25op 78HG + 5v lo + 25!
LM3rTKP 45Op sA 585p
LM323K 45Op 79HG - 2 25V:c
1M337 1 75p 24V 5A 585p
1M723 \at 3Oo

50P
60P
5oP
5op
5op
5oP

SOLOEFCO{ PINS
deal for mak.q SLL

or D L Sockels
100 p,ns 75p
5o0 pins 35Op

ALUM BOXES
3x2x1 Asp
4\21.1\2 1@p
4 t 2', x21i 1039
4\4t2 105p
4 \4 x 211 r20p
5 x4 x li; 99p
5x4a2z 12Op
5t?1,\1 1 gop
5r2r,r2: lrcp
614r2 l2op
6r.r3 lSOp
7,5 t4 1rcp
a ra ,: 21Qg
'a (: r: 2&p
':,-,3 2750'2,4)a 2rcP-2.4 

^: 295P

25 w€y D CONNECTOR (RS232)
Jump€r L€ad C.blE Assembly

a --! S-l.e-. Vae 475p
a r_! : _! e e.o Fema e 51Op
: .-3 f,.,o € Enced M, V 995p
a :_1 D.-5e Ended F/F E10
a ._c D.!c € E.ded M/F 995p

BROTHER HR15
PRINTER

I 2V at r A 62OP (60P PaP)
1@VA: 2xr2V-4A 2xlsV3Ai 2r2OV'2sAi
2x25U2A 2x3OV1 sA 2xsOV-1A 965P(75p)

P&P charse to be added over and above our nor

AMPHENOL CONNECTORS
IOC Solder

:. .,e, EEE 475p 47Op
la .ra.. Cert'.n ^ 5250 475D
Zr *a) Fema e 49Op 45Op

at the price ol a Do1 Matrix
prnter

Price €339

cMos
40

4ooo 20 40
4oot 25 40
40Q2 25 49
ann6 75 4A

4AA7 25 ^a4008 60 40
4009 45 4A

401 o 60 40
401 1 25 4a
Ai\i2 as 4a
40T 3 60 40
4014 60 40
401 5 60 40
40t6 40 40
4017 60 40
401 8 60 40
4ot9 5A 41

402A 90 4 l
4A42 43 4l
4a21 58 4l
4a22 67 41

4a23 30 41

ao2a 50 4 I

4A25 22 44

4026 gO 44

4027 43 44
402A 45 44

AO2g 75 44
4030 35 44
4031 1 30 44
4032 70 44
4033 I 30 z4
4At4 146 44
4035 70 44
4036 275 44
4017 115 44
4038 75 45
4039 2AO 45
4A40 60 45
4A41 57 45
4A42 50 45
4a43 42 45
4044 50 45
4045 1 lO 45
40a6 60 45
4047 60 45
404a 55 45
4049 3a 4a
4o5o 35 45
4051 70 45
4052 60 45
4053 60 45
4054 85 4s
4055 a5 45
4056 a5 45
4a57 I OOO 45
4059 435 45
4060 oa 45
4061 500 45
4a62 9A6 45
4063 85 {5
4066 45 45
4a67 245 45
4o6a 25 45
4o6C 25 45
407C 25 45
4071 25

26
25
5a
25
2a
25
2a
60
60

125

7A
95

1@
275

80
110

95
96
96
96
96

105
105
850
450
725
750
805
590
2AO
770
850
9@
360
350
450
39s

3A
60
40
99

345
100

45
130

55
55

150
115
115

275
4A
32
53

115

60
65
6A

150
90

130
65

78

l1
)2

l9

)4
l5
t6
)7
l8
l9
l0
l1
32
33

/5
)4
l8
l9
io
l1
12
15
l9
22
l5
40
50
51
30
l0
ll
)2
l3
)4
l5
l6
x7
la
to
1l
12
13

15
r6
1T
1a
l9
20
21
22
2A
?7

29
30
31
32

3

6

275
80
90
95
70

150
40

@
1&

35
55

120
395
1rc
1M
350
165
250
175

45
255
125

99
1@

60
70

330
155

90
45
42

130
140
412
120
2?J

60
55

325
100
235
240
194

75
f5

220
ao
75

70

196
196
196
220
220
566

OPTO
ELECTBONICS

LEDS, :_. ::
'rzaa 10

a2: a ==. '2

-:- a ==- 'St

*
55

COMPUTER CORNER

a EPSON RH PRINTER 1m CPS, I x9 malrx doi addressable

:_:._ :r :._:€.:ecac.!oewdlhprnlng,Normal lta cs&ElleChar
-'..'.'=-a 

-1 .'-: o.al L€ c seeking 8229

SPECTRUM 32K UPGRADE
Upgrade you r 1 6 K Spectru m to full 48 K with ou r
FAM Upgrade Kit Very simple to fit Fitting
instructions supplied.

822

E245

a EPSOR FXaO PRINTER 10" Traclor 8 Frclion Feed, 160 CPS bi
: -:.::.2, Lcg c seekrrg,9 x I I matn\ hrres b limage, Normal ltalicS
a :. ;iu r S!.er8 Subscnpt Propodional spacrng e319

a UGA TA,\AN PFINTER:Compatible control codes as FVBX Panlers
:.c Near Lelter Print wiih 3K Eufler E249

a SEIKOSHAGfl@A 10'TraciorFeed,80 Comn 3oCPS, Norma and
Dolo e wrdth Char Dol Ees Graphics e1 3a

a SEIKOSHA GPsO)( 50 CPS, Normal & Double wrdlh &

neghicharactersiRS232SCentronics nteilaceslandard el79

O Fr nler Cable lor our pnnlers and BBC MICFO E7

a TEX EPBOM ERASER w th a safety swltch €3O

. SPARE UV Lamp bU b EA

. Cl2 COMPUTEH GRADE CASSETTES iN 1 bT TY CASES 36P

a 3': SgLi"FanFoldpaper(looosheetsl €7+15Opca.r

Call in at our shop

SPECTRUM CENTRON ICS/R5232
PRINTER INTERFACE

* lt was lhe i rsti lt rs stil the best
i Centronrcs and Bl-DIRECTONAL RS-232 wlth lul
hand-shak ng
* Obeys SPECTRUNI LLIST and LPR NT.
* Spllt-Speed Operation tor R9232
(LJse it to communicate with lhe BBC MICFO or
OTHEB PEFIPHERALS)
I lnterface 1, lnlerlace' & Microdr ve compat b e
t Configuratlon program creates customLsed Mi'C drver
to suit \/our printeI
r Hl-BES screen dumps n 2 szes on EPSON
SEIKOSHA STAR. SHINWA MANNESMAN TALLY NEC
RITEMAN, KAGA etc Th s rs a STAN DARD FEATLI BEI Not
an exlra
* Compalrb e wrth TASWORD TWO and most pro
fessional programs
Complete Unit lnc Soltware lape + manua e29 95
Soecial lnterface Cab e e8

BBC & MICROCOMPUTER &
ACCESSORIES

BBC Model B Only €325

(With every BBC lVicro purchased, we wii give you
absolutely FREE a DATA Recorder plus 5 games
software worth e8O ) We stock the fu! range of BBC
N4icro peripherals, Hardware & Soltware like Disc
Drives (Top quality Cumana & Mitsubrshi), Diskettes,
Printerq printer, Paper, lnterface Cable, Dust
Covers, Cassette Recorder & Cassettes, Ny'onitors,
Connectors (Fleady made Cables, Plugs & Sockets),
Plotter (Graphic Tablet) EPROM Progranrmer, Light-
pen Kit, Joystickq Sideways FIOIV Board, EPROM
Eraser, lVachinecode ROM The highly sophis-
ticated Watford's 16K BEEB DFS, WORDWISE,
BEEB-CALC, Software (Educational Applicatron &

tsouToBs
LD74 r 45
rLo74 275
I L111t2i4 70
ILCT6 DanLnqron 135

Oad,noLon 1 36

DISC DRIVES

(CUMANA)
ORIVES CASED with PSU & CABLES

a CSl@ - S nsle Cased with PSU 40 track sL" S/S 100K 8129
a Cmm - Twrn Cased with PSU,40 Trac( 5%" S/S 2ooK €265
a cs2m - Slng e Cased wdh PSU, 80 Track 5% S/S 2coK El 75
a CMm-TwLnCasedwithPSU,Solrack5%"S/S4O0K E349
a MtrsuBtsHt 51/r'' sLtM LtNE Dtsc DnlvEs

Do!be Slded, Dou!e Densiiy, Track Densty 96 TPl, Track to lrack
access t me 3msec

a MITSUAISHI Single Slimline, 5jr" Cased with PSU DSDD l
Meqabyte (4o0 K wirh BBc) €1 99

a MITSUBISHI Twin Slimline, 5% Cased wrth PSU DSODD 2

Mesabyte (8o0 K w rh BBC) €425

5il." DISKEIES {Liletimc Warrant9
a 1 o 3M Diskefles Single side ooubl€ density 817

7 Sesment Displays
T1312 3 CA 120
r 1313 3 CC 120
T 1321 5', CA 140
rL322 5 CC 140
rtL729t730 1 40
D1704 3- CC 125
D1707 3', CA 125
FND357 Bed 1 20
END500 1 30
3 Green CA 150
6' Green CA 215
3'l1BedCA 15O
3"tlGreenCA 150
LCD 3h D grts 496
LCD 4 Drgrls 530
LCo 6 Drgrrs 625
Reteclrve Sw rch 170

oryo
ocPTt 120
oFPl 2 €5
oBP6r a6
tPx25 250
BPW2] 320
TlL139 225

Swrlch s m lar to BS
Como s 1 95 N B Car age on Drives C7 secuncor

Games) BOOKS, etc, etc,
description leaflet
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i

l

j

l

Ant€x CS 1 7W Soldaring iron 430
2-3 and 4.7mm bit! to lult 86
Ant6x XS 26W sold6ring iron Et30
3,3 and 4,7mm bit to ruit 85
Soldor pump d€sold6ring tool 480

20 m6tro pek alngl6 co16 conn6ct'
len dift6rantcolou6, 75P
Ebl. 10p/m
rcraonod 16p/m

Twin rcr66nsd 24}lm
2.5A 3 cor. msin. 23P16
1O wev rlinbow ribbon 69lll
20 wEy rEinbow ribbon 4lqlll
10 w.y g6ry ribbon 14Pltt
m w6y gr6y ribbon 2fjPllt

PP3 bEt$ry cliF
R6d or blek credil. cliil
Blsk point.r control bob
Pr lJltrF!oni. tr.nsduer
>6V Eletronic izz.r
>l2V Electronic buer

6
15

390

10

Poly.rt.r, 16dl.l l.sd.. 250v. C280
typs: o,ot , 0,01 5. 0.022.0.033 .
5p;0,047, 0.068, 0,1 . 7p; 0.1 5,
0,22 .9p,0.33,0,47 - 13p;0.68 .

20p;1u - 23p.

!r 9"_[] yJi:,,I"^1,1 l": t{:l rj..9: :

DIN Plug Sk! Jack Plug Skl
2pin gp 9p 2smm 10p 10p
3pin 12p 10p 3smm 9p 9P
5 pin 13p 1 1p Srandardl6p 20p
Phono 1Op 12p Srereo 24p 25P
1mm 12p 13p 4mm 18p 17p
UHF lCBl Connecto^:
PL259 Plug 40p Feducer 14P,
SO23g square chassis skt 38p,
SO239S round cha$is sk! 40p,
IEC 3 pin 250V/6A
Plug chessis mount ng 38p
S@kst tr€6 hangrng 60p
smk€r with 2m le6d 12Og

@lfif?"r^:i
10 met.,22 awg aold6r
0 6kg 22 5wg solder

100
750

>64mm 64 ohm Fbr 70
>84mm I ohm FG 7O

2omm p6nol fuehol&. 25
Red o. bl6ck probe ciio 35
4mm tarmin.l! 33
12 way 'cheolate'uck 21
ultra.min, 6 or 1, reL Sf9: l3!
ditto. but DPOT 1E5

1ol26v - 7p ; 22 125V, 47 l25V . Ap ;
1 @ l26v - * ; 22o l26V . 1 4F i
470125v .22pi 1OO0l26v .30pi
2?90l25V - fip,
Tag ond powr .upply el6ctrolyticrl
22rcl40v - 1 l0p; 4700/40v - l6Op
2200/63V . t4Op; 4700/63V' 230p
Poly6t6r, min jltura Siam6n! PCB I

1 n,2n2,3n3,4n7,6n8, 1 0n, 1 5n,7p;
22n, 33n,47n,68n, 8p; 100n, 9p,
1 son, 1 1p;220n, 13pi 330n. 20p;
47On 26p;58On, 29pj 1u 33pj 2u 2,
ls

26

120
350
456
190

55
65

145
185
375

5

Verobl@ 395
V€robo6rd Siz€ 0 I in mEtrix
2,5x1 , , ,

2,5 x 3,75
3.75 x 5
3-75 x 17
4.75 x 11
VO bo6rd
Veropins p€r 100:
Singl6 !ided
Oouble sided
Spot face cutt6r
Pin ins€rtion tool
Wiring p€n
Sp6rs rpool 75P Comb6

78L05 30 79L05 45
18112 30 79L12 45
TgLjS 30 79L15 45
TBOE 40 7905 45
7e12 40 7912 46
Tsis 45 7915 46
LM317K 270 LNl723 40
LM317T 90 78H05 560
LM323K 420

3VA PCB Mounting
2x6V@0.25A;2xgV@0 1 5A
2x12V@0'l2A;2x1 5V@0,1 A 180P

6VA PCB [.4ounting
2x6V@0.6A;2xSV@0.4A
2xl 2V@0.3A;2x 1 5V@0,25A 27OP

Gold fl8shed , Fr. ar+e w.?v-contactt: lptug 
=<f,64 way A+B 195 Ba

64 wsy A+C 22O 2.1A
96 wEy A+B+C 320 30

Submin toggle:
sPsT 55p SPoT 60p DPDT 65p.
lvliniEture toggle:
SPDT 80p SPDT centrs off gop
DPDT gop DPDT centr€ off 100p.
Stsndard toggle:
SPST 35p, OPDT4Ep
Miniature DPDT s ide 142
Pu.h to m6ke 15p
Push to break 22p
Rotary type adiusrabl6 stop.
1 P1 2W, 2P6W, 3P4W all 55p e.ch
Dl L switches:
4SPST Boo 6 sPsrSop. SsPsr loc
Min. DPDT slide 14P. Puth'make 1E

6VA: 2x6V@0.5A; 2xgv@0.4A
2x 1 2V@0.3Ai2x1 5V@0.25A 24OP

12VA: 2x6V@1Ai 2x9V@0 64
2xi 5V@0.4A;2x20V@0.3A 35OP

@
8Y127 12
oA41 10
oAso I
oA91 7
oA200 I
04202 8
1NSr4 4
>1N4148 3

>1 N4001 3
I N4002 5
1 N4006 1
1 N4007 7
1 N5401 12
1 N5404 1 6
1 N5406 11
400mwz6n 5
1-3\ / zsners 13

65
$

4mv 8A
I 400v 16A
50 BRlm

L.ngrh l4pin l6pin 24pir 4&-
Sgls 6nd€d OIP(h66dor plugi j!FF
24 ins. 145 165 24O 380

2164-250 595 Z8OAS1O 880 6880
2764 BBc Ffi5 zBoA DtyA BBo 6502

2oo 6522 330
2AO 6532 520
600 6551 540
140 8085A 320
140 81 56 380
360 8251 350
165 82A3 370
240 8255 320
500 8259 400
1 o0 rvc1488 70
370 MC1489 70

6 in3, 185 205 30O 465
12 in., 195 21 5 31 5 4$
24ins, 21O 235 344 gO
36in!. 230 250 375 595
25 my D Connector iumfc
l8ins long 3ingle 6nded mEle 495P
18ins long 6ingls and.d f/mBl€ 525p

@
3mm red I smm rod I
3mm gr€en 1 1 smm green 1 1

3mmy6llow 11 Smmyellow 1,
Cllp! to suit -3p e8ch
Rectangulsr: TlL32 40
r.d 12 Tll1ll 60

t7 TlL78 40
iellow 11 ORP12 85
tLD74 95 rLO74 185
TrL38 35 TlL100 15
2NS777 45 Tri'color Led 35
Sevsn ssgment disPlaYs:
Com cathode Com anode.
oL7040,3" 95 0L70703" 95
FND5000 5"100 FND5070 5"ld
1o bar DIL LED display, red 18(

5mm superbright LEO 2somcd
r6d 30

E@ait:v :3
6A 4o0V 9E

:A -! 20 vM18 olL0,9A
1 a asY 35 2O0V 50

SOCKETS zxBl 2 x 23 w8y ed$ conn-rcr
wire wr6p forZX8l 15()
SPECTRUNI 2 x 28 wEy eds
conn€ctor wire wrao, 200
AMPHENOL PLUGS
24 way IEEE lDC, 4s
36 wsy C€ntronix IDC 49O

rice per i@:
waY 5A
waY 6a
MY 90
ev 1m

of 650 resistoG) .

Gramic C6p. kit. 5 of 6ech va 1u (135 caps) .

Polyester C;p. kit. 5 of eech v ro 1 uF (65 csps)
Pre;ei kit, C;ntsins 5 of each ohms to 1 M (total
65 oresets
Nui and Bolt kir (total 3oO item3): 18Op

25 684 %" bolts m 68A washers 50 68A nuE
25 68A %" Mlts 25 4BA %" bolt3 50 68A wa3here

50 68A nuts 25 68A %" bolts

530
370
575

425

TDA1024',|15
TL061 40
TL062 65
TL064 105
TL071 38
1to12 60
TL074 110
TL08r 30
TL082 50
TL084 105
TLl 70 50
uA2240 140
ULN2OO3 BO

uLN2004 80
xR2206 365
2N414 80
2N423 ',|35

zN424P 130
zN425E 350
zN426E 300
zN427E 600

Carbon film 1+ 25+
%W5%4.7ohm-10M 2P 1P
%W5%41ohn-4M7 3o 2o
Metal ,film

%W 1% 10ohm - 1[4 4p 3P
25+ pric6 Bpplies to 25+ per

@lE i13i[i',*
100KHz 235 5@8M82 H
lMHz 214 6 oMHz 14
I 8432M 200 5 14nri2 '{
2oMNz 225 7 oMHz 'i
2 4576M 200 8 oMHz '.a
3 276M 150 10 OMHZ _!
3 579M 95 12 Wr. i'a
4 oMHz 140 16 ovx: 4

3;2x1" 6s
o:c 

^.: 3 AxzY.tl\a" ll1x2*t1:*" 95
4x2%\2" 95e -=^. 4x2%\2' 95

-',4A-' * 6\4x2" 1n-',4A-' * 6\4x2" 1m
garl:r3t-- 86 7x5x2%" 165
iis,igois-- 140,8x6x3' 205

Eil txt3 3:txx
7414 60 744

7400 25 f416 43 144
7401 25 7411 43 144
7402 25 1420 25 144
7403 25 1421 30 745
7404 25 7422 30 745
1405 25 1421 30 145
74G 45 742A 30 745
7407 45 7430 25 146
7408 25 7432 35 141
7409 25 7433 35 141
7410 25 7437 43 147
7411 25 7$a 45 147

25 7OA 40 ;4'O; La ,-1',5t- 80 74180 85
74 74AO 50 74i:e a3 74160 90 74181 230

105 7483 65 1a.2' - 7.151 90 74182 85
t3o 7485 l1O ..4'72 f 71162 90 74190 120

98 AaE 3a 11'Z !i2 74153 S0 14191 120
98 7489 170 i1'2a $ 74164 115 14192 12o
2E 1490 s )a'E 3c 74165 90 741s3 110
25 7491 80 74'32 a 74181 2oO 14194 80
25 1492 * r!-.' gC 14170 11O 74195 63
25 7493 55 :L'.a - 74173 100 74196 120
25 7494 90 i.'1j .31 14174 1Oo 14197 85
35 7495 m )-.i18 tos 74175 80 74198 1S5
40 74$ A0 l4ril 130 74176 80 74199 195
36 7491 1 7C 'rr I 10 14171 80
55 74100 12: ta,-4 35 74179 90

BCs48
8C549

1o BFB40 23 2N1613
10 BFR80 23 2N221AA

30 2N3906 l0
45 2N4037 45

2N459 245
zN 1 034E 200

ACr25 35 BC158 11 8C558
ACl26 30 BC1 58 10 BCY70
Ac127 30 8C159 10 BCY71
Ac128 30 8c160 40 BcY72
AC]76 25 BC168C 10 8D115
AC187 25 BC]69C 10 8D131
AC188 25 rc170 I 8D132
AD142 120 8c171 10 8D133
AD161 42 8C172 I 8D135
AD162 42 8C177 16 8O136
AF124 60 8c178 16 Bo13l
AF126 50 8C179 18 BD13€
AF139 40 BCl82 10 BDt39
AF186 70 Bc182L 10 BD14C
AF239 55 BCl83 10 8D20,4
8C107 10 BC183L 10 BD20€
Bc107B 12 aClU 10 80222
8C108 l0 BC184L 10 8F180
Bc1088 12 8C212 10 8F182
BC108C 12 BC212L r0 8F184
8C109 10 8C2r3 10 8F185
BCl09C 12 BC213L 10 BFl94
8C114 22 8C214 l0 BFt95
8C115 22 8C214L 10 8F196
8C111 22 8C237 10 BFlgl
BC1 19 35 8C238 1o BF19€
BC137 40 8C308 10 BF19S
8C139 38 8C327 12 BF20(
8C140 29 8C328 12 8F244
8C141 30 8C337 12 BF24a
Bc142 2A BC338 12 BF25(
8C143 30 AC477 22 BF25-,
8C147 10 BC47A 22 BF25t'8C148 rO AC479 22 BF25a
8C149 10 8C517 30 BF33;
8C157 11 aC547 l0 BFB4r

10 BFX29 30 2N2221A 25 2N4060 10 TlP3sC 125
16 BFXB4 30 2N2222A 20 2N4061 l0 T|P35A 115
16 BFX85 30 2N2368 25 2N4o62 10 T|P36C 130
16 BFX86 30 2N2369 18 40360 40 Ttp41A 45
55 BFx87 30 2N2484 27 40361 50 T|P42A 45
40 8FX88 30 2n2646 60 40362 50 TlPl 20 60
40 BFY50 27 2N29o4 28 40408 50 TlPl 21 60
50 BFY51 27 2N29O4A 28 2N5457 30 1tp122 60
35 BFY52 21 2N29OS 28 2N5458 30 TlP141 l1o
35 BFY53 30 2N2905A 28 2N5459 30 TtP142 12o
35 BFY55 30 2N29m 28 2nU85 35 AP141 12O
35 BFY56 30 2N29o6A 28 2N5771 45 1tP2955 7o
35 BRY39 50 2N2907 24 2N697 20 TtP3055 60
35 BSX20 22 2N2901A 24 2N698 40 TlS43 40

110 BSX29 35 2N2926 10 2N7O6A 20 TlS43 40
110 BSYg5A 30 2N3053 28 2N7o8 25 Tls44 45
85 8U205 160 2N3054 55 2N918 35 TlS45 45
35 8U206 200 2N3055 50 TtP29 35 T1590 30
35 8U208 170 2N3442 120 T|P2qA 35 T1591 30
35 MJ2955 99 2N3702 9 TtP298 35 VNIoKM 65
25 MJE340 50 2N3703 l0 TtP2gc 35 VN46AF s4
12 MJEs2O 50 2N3704 I T|P3O 35 VN66AF 110
12 MJE521 90 2N37O5 10 TIP3OA 35 VN88AF 120
12 MJE3O55 70 2N3706 1O TIP3OB 35 zax1o7 11

12 MPF|O2 40 2N3707 tO TIP3OC 40 zTxl08 1 1

15 MpF104 40 2N37O8 1O TtP31A 35 ZTX109 1',|

18 MPSAO5 23 2N37O9 1O TlP31B 35 zTx300 14
35 MPSAOG 25 2N3112 170 rrP3lc 40 zTx301 16
35 t\rPsA12 29 2N3773 19s Ttp32A 35 zIx3O2 16
35 MPSAss 30 Zruggtg 32 1tp32B 38 ZTX3U 20
45 MPSA56 3o zru3szo so tt32 MPSUOS 55 ZruggZ3 SS It30 MPSU06 55 zru:s66 9o tt30 MPSU5S 55 zru:go: tO Tt
3s MPSU56 55 zru:gOa 10 Tt35 2NllBL 22 2N3905 j0 Tt

rEr i:;i 'i iiii, '* !:l# il iilEi E[ ii;ii ,li iilE; ii

tffru
frtdiEI9r,,iiti

.I.1

ORDERING INFO, All components brand new and to full spec, AII prices exclude VAT
Please add to total order. Please add 50rl carriage to all orders under f20 in value 'Minimum

is given free with all orders over f20. Available at 70p each Callers welcome. Telephone
orders welcome with Access or Visa. Oflicial orders accepted from colleges, schools etc.
Export orders no VAT but please add for carriage. We are open Monday to Friday.
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ln this issue, we have two projects that are the direct result of examinations in electronics.
On page 50, Ciles Read's'Video Vandal' was made as the practical component for an'N-
level electronics course; and on page 77 , Damon Hart- Davies" Perpetual Pendulum' was
the result of the requirements of an'AO' syllabus.

These two projects are quite differenq in complexity and in purpose. Yet there is one
factor in common: both authors have used a lotof skill and resourcef ulness to getthe elec-
tronicstodowhattheywant Bothauthorsspentalongtimedevelopingtheirowncircuitry
finding that at first it didn't work as intended, then modifying and trying again until the
darned project did what it was meant to do.

Thisisthefundamentalprocessof electronics:designacircuittodothejob,buildittryit
ou! and when it doesn't work (how many circuits do, f irst time?) find out why and mod ify.
Without learning how to diagnose faults and design around them, we don't see how any-
one can fully understand electronics.

Because of this, we are deeply worried by a growing tide of technical enquiries from
people who are building ETI projects as part of their'O','AO' or'A'-level or'Tech' course.
We failto see what anyone can gain from following someone else's footsteps so closely,
even if theydo understand the circuittheyare building However, the person who comes
to us for advice frequently does not understand the circuit sufficiently to do the de
buggingand to pick up the odd errorthat has slipped pastthe ETI editorial team. Even
more worrying it's quite often painf ully apparent that the person teaching them doesn't
understand the circuit either.

The introduction of electronics into schools and colleges is somethingthat should have
happened manyyearsago; betterlatethan never, butbettereven laterthan notproperly.
We are most concerned at the toleration - even encouragement - of some examining
boards of non-original course work The whole objective of electronics is the designing
and building of circuits and we cannot see how anyone should be allowed to pass an
examination in electronics if they haven't partaken, even in the smallest way, in this cen-
tral activitl,.

Finally, a word to ou r older readers: don't worry, the'editorial' spot will not be a perma-
nent feature of the magazine. We'll only be using it when we have something we think
worth'saying

ETI
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OUALITY COMPONENTS FROM CRICKLEWOOD! This list contains only a

)
l'
It

7^

E
!

)z I

HIII l'
I I rvuJ guvrsu or s I u

"one-offs" - quantity discounts by negotiation. Official orders from Schools,
colleges, coods Dept etc welcomed WE SPECIALISE lN CREDIT CARD PHONE
ORnFFlq A nrriclr nall urill nhonlz cf^.L 

^^ciri^n 
.n.{.',rro^r ^ri^a. Pri-6- c,'hi6,

a ,
to change. Add 60p p&p + 15% VATto all orders Catalogue40p + 44SAE
envelooe All in-stock items despatched same day unless notified

PRICES SUBJECT
TO CHANGE

.IT:i TI

a I

al r :{ a trl tllrlrr
,II I

aIa
ELECTFOLYTICS

RADiALS lPCB

l0 16 6p
22 1A 6p
22 16 7p

100 l0 9p
r00 16 10p
224 r0 llp
224 16 l2p

414 16 r8p
1000 l0 20p
1000 16 24p
2200 iO 34p
22Ao 16 Mp
3300 10 50p
3300 16 65p
4700 l0 65p
4700 16 95p

16:Ae

22 63 9p
2 2 100 rlD
2 2 :40 300
33 25 10p

:3 63 12p

10 63 l4p

r0 350 55p
22 25 11p

22 63 16p

r00 25 16p
100 4A 22p
100 63 25p
rO0 r00 30p
224 I 0 l6p
224 16 17p

224 2a 22p
224 4A 25p
224 63 30p
220 104 aap

414 2a 2Ap

470 100 60p
1000 16 30p
1000 25 38p

1000 63 65p

2200 25 63p

22AO 61 34p

4700 25 89p

7470 55p

14f3 s5p

1474 69p

7480 69p
)481 I 39p
iQ2 99p
743 119p
74U 1 32p

746 12p
14Bg 2 25p
7dS i 39p

1492 69p
1493 6Sp
7494 I 19p
1494 89p
7496 1 09p
149J 2 29p
74100 I 69p

74109 75p
14114 I 59p
74116 I 63p
14118 99p
14119 I 59p
14124 89p
14121 55p
14122 69p
74123 99p
14125 59p
74126 59p
74128 I 59p
74132 I 32p

14143 219p
141u 2 )9p
14144 I 09p

74148 1 39p
74150 1 89p
14151 19p
14153 19p
141* 3 49p
74145 79p
741 56 49p
74141 99p
74159 I 95p
74160 I 35p
74161 69p
74162 1 09p
74163 I 09p
74164 99p
74165 I 09p
14166 I 6€p

14112 4 3Op
14113 I 35p
14115 99p
14176 1 05p
74111 1 05p
74178 1 25p
741 80 1 25p
741e1 3 19p
74182 I r5p
741U 1 59p
741A5 I 59p
74190 I 75p
74191 I 48p
14192 I 35p
74193 1 3ap
7419{ 99p
14194 1 2ap
74196 1 57p

74198 2 31p
)4221 1 07p

7!15124 I 35p
7415125 59p
741S126 59p
)4LSr32 69p
74LSl33 59p
74LS136 59p
74LSl38 75p
74LS139 75p
74LSl45 1 50p
74LSr47 1 95p
741514 1 65p
74LS151 1 09p
74LSl53 1 09p
74LSlg 3 49p
74tS157 59p
,4LS158 49p
7415160 69p
74LSl61 69p
7415162 69p
7415163 85p
741s1il 1 07p
74LS165 1 29p
t4LS168 1 25p
74LSl69 I 39p
74LS170 2 09p
74LS173 1 10p
74L5114 99p
74LSl75 12p
T4LSrBr I 09p
7415183 2 45p
74LSi90 r 09p
74LS191 75p
7415192 99p
74LSl93 I 09p
7415194 99p
74LSl95 79p
741S196 I 10p
74LSr97 I 10p
7415221 99p
74LS24O 1 39p
,415241 r 39p
7AlS242 r 39p
7415243 1 39F
1ALS24 I 99F
14L5245 1 99p
74L5247 1 r5F
141524 1 15p
7415249 1 15p

74Ls251 79F
7415253 79F
74LS257 79F
74LS258 79F
74LS259 I 59p
74LS261 1 39F
74LS266 4lF
74L5273 I 80F
14L5275 1 79F
)415279 69p
74LS280 1 95F
74LS283 95F
7415290 B2F
741S293 85F
74LS295 1 25F
7415290 1 25F
7415299 2 20t
7415323 2 60t
14L5324 1 50t
74LS325 I 50F

1415326 2 70r
7415321 2 lAl
7415347 I 29F
7415348 1 49F
7415352 1 25F
7415353 1 25E
7415362 6 89F
74LS365 69r
7.LS366 69r
74LS357 69r
74LS368 741
14L5373 2 201
?4LS374 220r
74LS378 I 20F
7415386 50r
7415390 I 10F

74LS393 99F
74LS395 I 35F
74LS396 2 99f
74LS398 I Bgr
74LS399 I 50F
14is4a I 25F
7415490 1 45r
74LS540 1 70r
7415541 1 441
74LS640 2 25r
TdLS&l 2 25r

4000 2Ap
4001 28p
4Aa2 2Ap
4006 69p
4007 25p
4008 agp
4009 55p
4010 29p
4011 2Ap
4012 29p
4013 49p
40rs 65p
4016 45p
4011 69p
40rB 69p
4013 55p
4020 89p
4421 79p
4422 

'9p4a23 49p
4424 99p
4426 89p

4A2B 53p
4429 89p

4031 1 60p
4a32 89p
4034 I 99p
4A35 79p
4036 2 69p
4038 I rgp

4045 I lgp
4046 egD

2

2

1048

1050

4052
4053
4454
4056
4059

4060
4063

4067

4068
4069

4070

4A)2
4A)3
4075

4005
4046
4089
4093

4095
4096
409€
4099

dn8

45i 2

45t6
45r 3

45t9
4524
4521
4a22
4426
4421
4524
4529
4432
4534
4536
4538

455!
4555
4556
4560
4566
4569
4584
4585

15p
54p

75p
75p
75p
85p
99p

88p
89p

79p
3lp
31p
31p
31p
3lp
31p
31p
85p
31p
31p
3lp

25p

99p

69p

69p

a9p

89p
95p

58p
58p

99p
99p

3

2

ZSOADAFT I 39p
ZsoAPlO 3 45p
2N425EA 349p
ZN426EB 3 lop
ZN427EB 5 99p
ZN420EB 4 55p

7aLO5A 29p
?BL12A 29p
7AL]5A 29p
7Al24A 29p

1 AmpTO202
7405T 45p
18121 15p
78151 45p

1912- ar.

2\2,.9 3:!
2\22.94 3aE
2\222C 33.
2N22214 l3o
2N2222 29p
2N22224 33p
2N2223 5 e5p
2N22234 625p
2N2363 33p
2N2J69 34p
2N2369A 35p
2N2904A 35p
2N2905 35p
2N2905A 38p
2N2906 35p
2N2907 35p
2N2907A 3Ap
2N29?6 r3F
2N3053 l5p
2N3054 65p
2N3055 65p
2N3055F 1 39p
2N3439 I l5p

2N3442 I 59p
2N3633 62p
2N3702 16p

2N3704 16p

2N3706 l6p
2N3707 l6p
2N3708 l6p
2N3709 31p

2N3773 2 09p
2N3al9 55p
2N3902 6 a8p
2N3q03 19p
2N3904 rgp
2N3905 lgp
2N3906 19p

2N4031 32p
2N4032 87p
2N4036 12p

2N4302 2 25p
?N4903 2 3Bp

2N4905 2 99p
?N4906 3 09p

2N4904 3 53p
2N4909 3 r5p
2N5089 43p
2N5lg0 )5p

2N5193 99p
2N5r94 83p
2N52{5 46p
2N5246 59p

2N5244 65p
2N5249 67p
2N5266 1 25p

2N54r5 r 36p

2N5444 3lp
2N5449 2)p
2N5450 63p
2N5451 66p
2N5441 39p

2N5459 31p
2N5460 83p
2N5551 41p
2N612r 91p
2N6122 93p
2N6r23 99p
2N6124 I 0lp
2N6125 r 03p
2N6126 I 09p

2N5130 1 O5p
2N6l3l 1 23p
2N6132 I 09p
2N6133 r r5p
2N6r3a I 33o

2N6253 1 63p
2N62Y 1 77p
2SC1306 99p
3N201 1 99p

40362 15p
40363 3 99p

40822 I 99F
ACr25 99p
AC126 35p

AC'E :::

ac'a: 6n

8a:479 'i
Ea = 

-a.

BariB -31
ac:€a ,,.
BC 19
BC S: a.
ac'€a ,'=
ea .a E:

BC-a7B 1.
BC:474 210

BCI43B lgp
Bc148C 2aa
SCl49 l6p
BC149B r9p
BCr49C 26p
BCl57 39p

BC]57B 44p
BC158A 37D
BCr58B 39p

BCr59A 4ag
BC159B 46p
BCrsgC 48p
BCl60 55p
BCl6r 59p
BCl67 lgp
BCl69 lgD
AC]69B 22p
BC]69C 23p
BC11) 29p
BC1)14 33p
BC177B 36p
BCI 73 29p
BC17aA 33p
8Cl73B 36p
Bcllg 3lp
BCr79B 39p
BClTgC a1p
BCIE2 lsp

BCr82B 19p
BC182L 15p

BC182LA 1)a
BCrS2LB 19p

8C133 14p
BC]83A l6p
BCI83A rgf
BCI83C 2ap
BCr83L r5p
BClS3LA l6p
AClS3La 13p
BC]S3LC 23p
4C184 16p
BC]84B 19p
BC]34C 24p
8C186 29p
BCr37 29p
8C212 l6p

BC2r2B 21A
AC2l3 11p
AC2134 10p

AC2r33 lsp
BC2]3C 24p
BC2]3L l5D
eC2l3LA l6p
BC2l3LB l9p
BC2l3LC 23p
BC2)4 lap
EC2]4B 22p
BC214C 21p
BC2r4L 19p

BC2l4LB 21p
BC2r4LC 25p
8C300 59p
AC30l 59p
8C302 59p
8c303 59p
8C321 r6p

BCI27B 23p
BC327C 25p
8C440 35p
8C441 3)p
8C460 3Bp
BC46r 42p

BC550C 29p
BC560C 29p
BCY70 3r p

BCYTI 33p
BC\72 25p
8D124 2 99p
BDl3l 630
BDr32 53p
BDl35 38p
BDll6 3ap
BDr37 39o

8D138 39p
8D139 A2p

ADlao A2p
BD239A 65p
BO239C 69p

BO24OC 79p

BO24rC 79p
BD242A 15p
BD242C )9p
BD243A A5p

BO2.3C 8sp
BO244A 88p
BO2&C I15p

BO245C 1 agp
BD246A I 39p
BD2@ r 67p
BD2a9A 230p
AO2ar 2 alp
ED2a!1 2 48p
BD2=( 215p
eaa29 1 )ap
BC: 1 95p
BD::= agp
BD:36 89p
e!-l- 91.
3I-- Slp
9--3! '2-
Es-l< - 33e

a:+t: ':s.
E:raag a lt
aara : a 5:
!: a ::!.

!t-:_ : i-:

6. 9! a:

BF2EB 
':.

BF2a5B 6a!

aF246B 79p

BF24)B 79p

BF2a5 6ap
SF256A 59p
BF256B 59p
BF256C 69p
Bl25) 39p
8F258 41p

BF45a 59p
8F459 65p

BFS6r 99p
BFS98 99p

BFY53 53p
SSXrg 29p
BSx20 33p
BSx2r 49p
BUl04 232p

8U108 2 49a
BUl09 2 49D
8U126 1 55D

8U204 2 49p
BU?05 r 990

MPSL51

MPSUO6

MPSU56
MPSU57

T P29C

TtP3lC

TrP32C

TrP33C

TlP35C

TtP36C

- s:3

ZTX]o8 3r

ZTX300 12o
ZTX3or r6p
Z1X3O2 I 7p
ZIX303 2aa
Z1X3a4 l8p
ZTx3lo 39p
ZTXl1l l6p
ZfX312 39p
ZTX3]3 41p
ZIX314 27p
ZIX32O 37p
ZTX330 39p
ZTX34] 3lp
ZTX450 4lp
ZTX500 r5p
z1x5o1 r5p
ZIX,O2 1 5p
zTx503 t8p
ZTX504 rqp
ZTX510 28p
ZIX531 29p
zTx650 a7p
ZTX6sr 4Ap

ZTX653 50p

21X151 48p
ZIX152 49p
ZrX)a3 50p

69p

29p
22p

35p

39p

33p

39p

52p
530
62p
65p
29p
a2p
5ap
65p

85p

85U 421
G5U 41t

TDA26r1A 2 50p
TDA7000 3 45p
TL06l 51p

TLo& 1 50p

ILo72 62p
rli74 I 50p
TLoBr 41p
T1082 55p
TLo& 1 2Op

ULN2003 75p
UPC575C2 2 00p
UPC1l56 2 75p
UPCI l56H 2 75p
UPC1r82 3 75p
UPC]la5 I 95p
UPC2OA2 2 95p
\R2206 3 95p
2N409 2 25p

ZNl034 I 99p

CARBON FILM
59. HI STAB
LOW NOISE

t0! ) To
r0 M!!

2W E12 12p

ULTFA STABLE

LOW NOrSE
r0!) To 1M!l

LOW OAMrC
GLAZE ] 2W
0221ttoA2\)
E24 I lp

CN CEFAM C
ET2 SEFIES

2 b3W a 22!!
Lo 330!1 28p

PFICES PER
METBE

THYFISTOFS

S = 200V
c = 300v
o = {00v

53p
55p

99p

Ticr06a
IC1o6A
Tlc106c
Tlc1060
Tlc106M

Trcl 164
Ttcr r68
Ttcr r5c
TIC] 16D
TCr16M

Ttcr26a
Ttc126B
Ttcr26c
Ttcr260
Ttc125M

TR!ACS

TO220 Case
TlC206D(44) 69p
nC22sO(6A) 79p
TlC226D(8A) 92p
rrc236Df2A)

1 25p
;rc26D r64)

I 35p
r1c253Dl20A)

- '-240 23A
2 25o

I AaS
a.':a E.

AYr5050 99p
AY38910 3 99p
AY389l2 495p
aA3@8 2 r5p
4A3059 3 29p

CA313OE aip
CA3130I 2 3sp
CA3]40E gp

HA1388 254p
lCL7106 7 sop
lCL7r07 9 50p
lCL76l1 97p
lCL8038 2 99p
lCM7555 I 10p
lCM7556 I 49p
LC/]20 32Ap
LC7l30 3 40p
LC113? 3 gsp

1F351 59p
LF353 I 05p
LF355 83p
LF3s6 99p

LM33s2 1 60p
LM348N 62p
tM349N I 09p
LM35OK 4 89p
LM379S 5 50p
LMSON] 4

-\f382\ 1 22p

\!::'\t: z zaD

LM748CN 42p
LMl87l 3 25p

LMr8r7 s 95p

1M1889 31)p
LM2907N 2 75p
LM2907NA 2 60p

1M2917N8 2 40p
1M3900 62p
1M3911 1 4ap
LM39r4 3 25p
LM39l5 3 25p
LMl3600 I 15p

NE531N I 36p
NE543N 2 5ap
NE5{4N I 95p
NE555 22p
NE556 65p
NE55A r 89p
NE560 3 25p
NE565 I l8p

NE567 1 31p

NE57l 3 99p
NEss34a 1 95p

SN76477 7 95p
SN16003 3 4sp
SN760r3 3 45p
SN76023 3 4sp
SN76033 3 45p

IA12aa 1 20p

IA122t 5 82p
TBA500 291p
TBA50OO 3 llp
TBA5]0 2 95p
TBA510O 3 05p
TEA520 25)O
TBA520O 2 75p
TBA530 2 5ap
TSA530O 2 76p
TBA&0 2 )2p

TBA550 3 25a
TBA550O 3 27D
TBA560C 2 B7D

TBA570 2 i7.
Tga5700 2 4!
TDAr002 3 39!
TDAr003 d 35p

TDA]M: A 35F

TDAlC22 d !5C
TDA2002 3 25c
TDA2003 3 25F
TDA2020 3 15E
TDA2030 2 85F

F5R ]9
G5F 2A

. 16r

18r

66t
SCREENED

li.lle 141

Yini Sing e 121

FOTAEY POTS
LOW NOISE

] 4" SPINOLES
E3 SESIES

4K7 to 2M LIN

4K7102M LOG

99t

1 30t
PBE.SETS FIHER
(DUSTPFOOF)

E3 l00ll lo r0Ml)

l9!

19t
CERMET 20

PNECISION
PNESEIS

34'E3SEFIES
50/ 1o 5O0K 95r

6-0 6 I 50t
9-0-9 I 70t
124 12 r 85t
15015 195t

3 75r
2D 0 20V
0 r25A 3 75r
12012V
50VA 7 951
12012V
l00VA I 1 99!
0+6+6+9+9
1 25A 5 6sr

75t) UHF 29
75II VHF 28
100(t Flar 14

BIBBON

10 way 25
l6way 39
20 way 48

34w6y 82

239
HP214AH) 4 75
HPTIrAH) 99

HP2lt 2AHl

229

495

ca_

O 1'COPPEB

25' 375 95p
Zat5 108p
:75 175 t09p
lra.a 123p
2- ',1 327p

2 21e

CEBAMIC lOOV
DISC lPLATEI

E]2 MICRO MINi

SIEMENS 7 5mm
MIN BLOC E]2

250V

r00v

rat

25p

32a

1802 649p
6502 3 99p
65024 5 49p
6800 215p
6802 2 99p
6809 9 95p

80304 r8 00p

Z80A CPU 3 59p
Z80B CPU 9 45p

MEMOR ES

2532 300 6 55p
2532 400 3 99p

21aA 3 95p
2716 {5!l 3 45p
2132 4 50p
2764 3 99

4l l8 4 65p

6810 I 95p
MISC LOGIC lC s

FO25l3LC 7 50p
FO25l3UC 7 50p
SAA5000 4 05p
SAA5010 7 8lp
SAA5012 7 8lp
SAA5020 5 95p
5AA5030 6 99p
SAA50{0 l5 95p
5AA504l r5 95p
SAA5050 I 95p
SAA5070 r8 95p
3T26 1 lgp
AI2A I lgp
8T95 99p
8T97 99p
8l LS95 2 2)p
8lLS96 221p
8rLS97 22)p
81 LS98 2 21p
6422 3 69p
65224 5 55D
6532 6 45p
6821 r 99p
6840 3 75p
6845 6 49p

W011100) 2ac
WO2I20O) 3{F
wO41200) lqt
WOe1800) 50c

4AH 2594

PP3 5 50

502(200) 50p

50318001 66F CHLOFIDE

ETCH RESIST
TFANSFEFS

GFADE ONE

ANTEX SOLO.
EFING ISONS

C250il5W) 5 20p
xs240{25W)

5 40p

c250 Blrs
No102 (Sm ) 85p
No103 lsm ) B5p
No106 (Sm ) B5p

X5240 X25 Bits
No50 (Smal ) 85F
No51 (Med) 85p
No52 (Lgel 85p
SOLOER 12596s
laswg 2 95!
22sws 3 rop

/41500 32p
74LS0l 24p
741502 29p
/41503 24p
741504 19p
741505 29p
74LS0B 4p
741509 35p
741510 49p
741511 29p
74L512 35p
74LSl3 38p
741514 75p
741520 a2p
74LS2l 33p
l4ls22 33p
14L527 38p
74LS28 29p
74LS30 29p
74L532 86p
74LS33 2Ap
74LS37 29p
741538 69p
741540 45p
741542 8lp
741547 99p
741551 25p
741554 25p
741555 2ap
741573 52p
741514 ffip
741575 55p
741576 33p
741578 4lp
74LS83 89p
741585 I l5p
74LS86 59p
741590 A4F
/41592 65F
741593 65p
741595 69p
741596 I 55F
7415107 55p
7415109 42p
74LSl12 AoF
74LSrr3 85p
74LSr r4 45p
14L5122 7sp
7415123 1 19p

POLYESTER

ic230) 14aa 48p

1442 59p
1443 39p

7405 a2p

1404 59p
)4ag 59p
1410 59p
1411 59p

)413 35p
1414 59p
1416 1 29p
1411 1 29p

1421 39p
1422 39p
)423 l9p

)426 59p

1434 59p
1432 59p
1433 35p

7438 B2p

1442 89p

7145 1 59p

7451 29p

7444 29p

lN34A 52p

rN€23 92o

N5406 l8p

N5408 2Ao

84138 36p
BAl42 25p
BAl55 18p

BAr57 28p

BAr59 33p

AA20r 23n
BA2o2 29p
84316 21p
BA3l7 2Bp
8A313 31p
BAXI3 21p
88105 65p
BB]o9G 69p
BYl26 12!
BY

Kol11O0) 2 62F
KO212OA) 2 )51
Kon(400) 3 25r
KO6(600) 4 10F

HIGH VOLTAGE

TANT BEADS

22 3a\ 14p

r0 35V 14p
2 2 35V 14p
3 3 35V l3p

4 7 35V 2ap
6 3 25V 20p
6 8 35V 21p
l0 l6V l3p
r0 35V 27p
15 rov 22p
15 l6V 30p
15 2!V 32p
2263V 26p

100 3V 32o

CAT
LED LAMPS

F5D rop
G5D 16p
Y5D l5p

R3D 8p
G3D 13p
Y3O l3p

GIM 29p
YIM 29p

F5C 12p
G5C 17p
Y5C 17p

r 50p

1 S5,

2%D
OALO EiCF
RESIST PE\

PtsOTO

sE\srrrw Pc3

ra{ 140 2 roE
"i: 224 2 50F
214 114 2 @F
2a:'224 a20p

:m r5c 2 20F
,0c 200 2 80F
2O3 11a 2 2OF
233 220 59Ol TOGGLE iMIN)

SPST 59p
SPDT 65p

4PDT 3 25o

2apn 500p
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DIGEST
Zap Your
Silicon!

What's This
EaB

FPLAs Come
To Town
T exas lnstruments have
I announced two fieldpro

grammable logic arrays (FPtAs)
providing the highest perfor-
mance available - propagation
delays of 20 nanoseconds max-
imum/1O ns typical - and sup
plied in compact 24-pin, 300-mil
packages. By comparison, other
20- and 28-pin FPtAs offer pro
pagation delays of 30ns maxi-
mum/20ns typical and 50ns
maximum/35ns typical, respec-
tively, and only the 20-pin device
is supplied in a space-saving pac-
kage. The TlFPLA839 (threegate
outputs) and TIFPLAB4O (operr
collector outputs) have-l 4 inputs,
32 product terms and six outputi
Output polarity is prograrF
mable.

These sorts of devices are used
as higirspeed, datapath logic
replacements. ln most applica
tions, designers use fieldpro
grammable logic to fill the gap
between SSI/MSl catalogue (eg
TTL) logic devices and large.scale
integration ( LSI) and gate arrays.
Like programmable array logic
devices, FP[As are used primarily
as random logic replacements to
"glue" together system building
blocks. They are used in applica
tions including. minicomputers
and superminicomputers, peri-
pherals, professional computers
and automated office equip
ment,

The basic FPLA logic structure
is a programmableAND array
which feeds a programmable O R

ETI NOVEMBER1984

array. This configuration provides
greater programming flexibility
than widely used PAL devices The
FPLAs use a titaniurrtungsten
(TiW) fuse technology developed
at Tl in 1 970 to improve prograrrr
ming reliability. Proven TiW corr
struction essentially eliminates
the tendency of a blown fuse to
grow back by insulating it with a
layer of titanium oxide.

The Tl FPI-A830 and Tl tPLA840
are fabricated in an oxideisolated
Advanced Schottky technology to
provide 20ns maximum perfor-
mance. Each device consumes
180 milliamps maximum.

The Tl FPtA839 and Tl FPLAB40
operate from a single 5 V + /-ilo)
supply. The devices will be avail-
able from Tl and authorised dis
tributors towards the end of this
year. Military-temperature range
versions, designated with an//M"
suffix, will be available later. Texas
lnstruments Limited Manton
Lane, Bedford MK41 7PA, tel
0234 63211.

T h" above electron mic-r rograph is of a portion of an
8085 I C's surface after it has been
zapped with a simulated static
discharge. lt shows iust what
damage static can do to lCs.

The picture was supplied by
Hartley Measurements Ltd who
are marketing a new computer-
controlled unit which will test for
devices' sensitivites to controlled
static discharges. The unit can
administer varying pulses, up to a
maximum of 4kV with a risetime
of 15 ns, and theq using a built-in
curve plotter, display an analysis
of the characteristics of every pin
before, during and after the test

The unit in question is called the
Autozap 200RD and Hartley say
that it makes lhe measurement of
static sensitivity faster and more
accurate than ever before, Har-
tley Measurements Ltd, Unit 4,
Bear Court, Daneshill Eas!
Basingstoke, Hampshire RG24
0Ql tel 02s6 56595.

f irkit have branched out into
V computing with the colla
borative launch of a low.cost and
potentially worldbeating acou*
tic modem; their partners in the
enterprise are Protek Computing
[imited, the home computer p]G
duct marketing and develop
ment specialists.

When they claim low cos!
these chaps really mean it - the
final price in the shops will be
€59.9! for the modem, which will
need a standard RS232 interface
to drive it However, do not de+
pair if your micro doesn't have
RS232; Cirkit and Protek will be
marketing a range of adaptors,
and Spectrum/ BBC B and Conr
modore 64 versions will be avail-
able with appropriate softWare
from the launch date. Prices are
E24.95 tor the Spectrum version
and f 14.95 for the other two.

The modems will be made by
Cirkit and marketed by Protek
Although the unit was designed
by Cirkit in what must be record
time - six months from initial
design to full-scale production
and marketing- the idea was
hatched by both companies
together, apparently due to them
by chance occupying adiacent
stands at a trade fiar.

The modem is seen as one in a
series of collaborative proiects
between the two companies,
although they were keeping tight-
lipped about what any of the
future proiects might have been.
However, they do seem to have
perceived a need in the home
computer market for products
that make it possible for home
computers to be used for more
serious applications than games
playing

The modem will enable corrr
puter users to use the telephone
network to access data bases
such as Micronet, Prestel and 8T
Cold, to exchange software and
messages with other users, to
send telexes and to use electronic
mail services. lt can be used lo
transmit signals to lhe 12O0175
baud international standard. lt
can also operate on 1200/'1200,
software selected.

Cirkit say that their position as a
maior supplier of specialist items
to trade and amateur markets put
them in a very strong position for
the development of this device.
They were able to obtain and
incorporate the very latest in lCs,
well ahead of their rivals. This
combined with the speed of the
designing and marketing mean
that if the CirkiVProtek partner-
ship can continue to deliver, they
should become a formidable r
combination. Uncle Clive look)
out!

o

plier for the deck of the digital
cassette deck The supplier is, in
fact Cirkit (formally Ambit), the
order code is 72-03600, and the
price is€38.00 plus VAT Plus P& P.

Unfortunately, Cirkit inform us
that they are out of stock but theY
will have plenty in a month or so!
Cirkit Holdings PLC, Park Lane,
Broxbourne, Hertfordshire, tel
0992 444111.

O Hah! The cheek of it! Mar-
shall's of 85 West Regent Street
Glasgow C2 2AW (tel 041 332
4'133) have used an illustration
from E/ektor on the tront cover of
their new catalogue. And they
dare to charge 75 p for it! Well, we
shan't give them a mention, shall
we?



Fronl load, Fr6e stand oi rack mdnt E tO.,
Erchangaable typ€ (vra lid.emdal) atl,,,
ma3o2g PSU unrl,or 2 drves trrto

DIABLO/DFE 44{O@A./B 5+5 ex sl€k lrom El}tO
loOO's ol spares lq S30. 4O@, 32OO, HAWK er siek

Plus rn he* r6tEtr, ielurb6hing sefrice
Call lq d8tarls il quotalM.

701
Fully 16 3
OEC tibt€.

THE ORIGINAL FBEE OF CHARGE dial up data base

,tof LrtE uft rltE
I'ISTEL@

I Ooo's ol stock items and one oll
O?{ LINE t{OW- 30O baud, lull dri

cabrnel wilh rnlegral swrtched !F
mode PSU, Mains lillenng. and lwrn f an coolrng
Originally made tor the lamous DEC PD
syslem coslrng ihousands ol pounds M
hours per day lhe PSU rs lully screened t a
massive +5v OC at 1 7 amps, + l 5v DC at 1 amp and -l 5v
OC at 5 amps The complele unil is lully enclosed with
removable lop lid, lillering, trip switch, 'Powe/ and 'Flun'
LEOs mounted on Ali lront panel, rear cable entries, etc
etc Units are in good but used condition - supplied lor
240v operation complete wilh lull circuil and tech man
Glva your ayaiam lhat proraaalon!l tlniah,or only
C4995 + Car Oim I9" wide 16" deep 1O 5" high

All in one quality compuler

r1 5"d
with FANS elc lnternal dim

Cariaoe E insurance e9 50.

lntel D8085AH-2 125.@ 08271 165.@

#!e

sInt tN sTocK

andlnsel00O+VAT

:;m:'\,;
cveBible fan Us a brushle$

supdi€d t€st€d EX EOUIPMENT 240 v al
15 q 1 10 v al C4 95 or EBANO NEW 2.lov
:10 50 1ooo's of othe, lans Er Stck

on all l8ns E1

BI'DCET BAtrGE
VIDEO DIOIIITOBS

our range of EX
ors defy
0v working with
input. Units are

pre tested and set lor up to 80 col use on
BBC micro. Even where MINOR screen
burns MAY exist - normal data displays are
unarrected 

tortr,s soLD ro otrE
9" HITACHI very compact fully cased dim
21 cm H x 21 cm W x22cm O Black and
whrle screen EU,95
12" KGM 320-321 , high bandwidth input,
will display up to 132 columns x 25 lines
Housed in attractive fully enclosed
gH E[L' 3l?L""t? t./ No 

ntv E 3 2. e s
24" KGM large screen black E white
monitor fully enclosed in light alloy case
ldeal shools. shoos. clubs etc
otLtEs'.ao
1 4" BRAND NEW Novex COLOUB typd
NCI 41 4-CL. Many exacting leatures such
as RGB TTL and composite video input,
GREEN TEXT key, internal speaker and
audio amp Even finished in BBC micro
malchino colours Fullv ouaranteed
0tLf 8199.00
Carriage and ins on ALL videos €1 O.@

a

c
compact, attractively styled, grey ABS
struclured case with inlernal switched
mode PSU The PSU was intended to drive
both dflves and an intelligent Z8O controller
with over 70 ic's. The controller has been

nt

n
BC

Another GIGANTIC purchase of these EX BRITISH TELECOM, BRAND
NEW or little used 28 dala modems allows US to make the FINAL
REDUCTION, and lor YOU to ioin the exciting world of data
communications at an UNHEARD OF PRICE OF ONLY €29.95. Made to
the highest POST OFFICE APPROVED spec at a cost of hundreds ol
pounds each, the 2B has all the standard requirements for data base,
business or hobby communications. All this and more!!

: *$ttuz 3 il*ffi'""": ar'it'i!'?3
: tion-7y'tF" 3 .,,n"

Order now - while stocks last. Carriage and lns. C1O.OO
Mixcd Somlr amazrng value contonts
rnclude iransrslors, drgrlal. lneat, l.C s tnacq
diod.es, bodge recs, etc etc All devrces
guaranleed brand new lull spec. wrlh manu-
laCture/S markrngs, lully OUaranteed,
50+ E2.rt 1 00+ft. rt
TTL 74 Scrac! A grgantrc purchase ol an
''a-cross the board range ol 74 TTL series
I C. s enables us lo otter l OO+ mrxed
"moslly TTL" grab bags al a pnce which lwo
or three chips tn the bag would nnormally
cosl io buy Fully guaranteed all I C 's ,ull
spec 1 0O+ fa.to 2OO+ E t 2 tO 3OO + E t?.9

eE fEf,,nt?RnfiEt

al*lronrc keyboard antl printer meh witil'
print lace similar to @rresgondonce quality
typewriter. Variable lo,ms tiactor unit
onables lull width - up lo I 3 5" 1 20 column
FEIE , upper - lwer 6e, standard RS232
srial inlerrace, internal verlacal and
horizontal teb settings, stands.d ribbon
adiuslable bsud rates, quiel op€ration plus

uniested I
Carr A lns

o,
optional ll@r sl;nd C12 50

8" tgtg wtucflEsIEn oEK DNYE
Made in the UK by a subsidiary o[ the World's largest disk drive manufacturer
This BRAND NEW "end of line" unit offers an outstanding opportunity to add a

SSIVE 1 9 mb of storage to your computer system Superbly constructed
a heavy die cast chassis the DRE 31 OO utilises 3 x 8" plattens in a dust

free cavity. All drive tunctions are controlled by microprocessor electronacs
using an INTEL 8035 cpu and TTL support logic Data to the outside world is
via two cornprehensive 8 bit TTL level bi directional daia busses with tull
reporting tor ease of interfacing Many features such as Av seek time 35 ms,
51 2 bytes per secto( +24,-24 and +5 v DC supply, plug in card system, and

size of approx 'l9cm H x 2'1cm W and 42cm D etc, elc, make this i

Units are BRAND NEW and BOXEO and sold al a FRACTION of original cost
hence unguaranteed. Complete with '150 page manual, circuits and

ions guide

ON LY E225.OO caniase cro.oo
Suitable power supply unit - sold ONLY with drive t39.95.

DEC GOBIIEN
BA'l 1-MB 3 5" Bor pSU, LTC €385.oO
DH1 1-AD '1 6 x RS232 D MA

interf ace 821oo.OO
OLV1 1 .J 4 x EIA inlerf ace €31O.q)
DUPIl Sych Serialdatai/o C65O.OO
DZI 1-B 8 line RS232 mux board €650.0()
l-4:16 Detrrjter EIA or 20 ma loop C2?O.OO
LAXX-NW LA1 80 RS232 serial interlace

and bufler option e1 3O.OO
l-4X34-AL LA34 tractorteed C85.OO

eao.oo
€450.OO
€850.OO

1 -L)
8499.@
€450.OO

€1 850.OO
RT'l l ver 3B documentataorr kit C7O.@
RKOs-J 2 5 Mb disk drives C65O.OO
KLEJA PDP EI7s.OO
M|SE PDP I ion €75.OO
vTsO VDU a

current loop el 75-OO

1Ooo's of EX STOCK spares for DEC

Jorn lhe communrcations revolution wilh our
rshge ol EX TELECOM daia modems Made lo
Po9l s d desrgned lo operate
lot 24 tS are made to lhe
cclTT RS232 r/o levets vra
a 25 way D skl Unrts are sold !n a tested
and wo.krng conditron wrth dala Pe.mr$ion
may be required lor connrclion iO PO lines
MOOEM 2O-1 Compact unrt ior use wrth
MICRONET, PnESTEL or TELECOM GOLO
elc 2 wrre drrect connecl 75 baud lransmtl

a r/o vra RS232.D.
rkrng wrth data far.rt
20.1 bul 7S baud
smrt frro0o

TRAiISOATA 3OZA 3OO baud acoustic
coupler R5232 i/o €95.OO brand new

400+v T
rr d.lr d ddails m oth.r EX STOCX6Lct arba olllce.

Cardeo€ m .ll modm! CIO.OO + VAT.

rng a
.g tve
le va

20

66% O I S C0 A N T Eh'fisfiil1.
Due lobur massrve bulk purchastng programre whtch enables us to bnng you the best FEsgble
baigarns. re have lhousands of l.C. s, Transrslors, Relays, Caps, PC.3's, Sub-assemttres,
Swtches,etc etc su.plustoourrequtrements.Eecausewedonthavesuffrcrentstmlsofany'rnqa '^^ELOFA

U.K Mainland, pakj cash with ffdor in
mum BONA FIOE ac@nt ord6c lrd ,ve-,,eE.rqenr r@uvr[Fr

ri 9.3O - S.gO. Sar. J O.1 S - s
uines relclme
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Amateur
Licence
Changes
w li,T,,' ff L :: T i #,',:J;;:
odd radio amateur! imanr oi
whom read ETl, and one of rrhom
edits ETI) will notice some
changes.

ln fact the main change is cor
metic: the schedulg or table of
frequencies available for use. is

beingtidied up to make it easier to
see what frequencies are avail-
able for what sort of transmission,
and whether amateurs have
primary or secondary status on
the band concerned.

However, there are a couPle of
nor>cosmetic changes tucked
away in the small print. The first is
the transfer of functions of the
Radio lnterference Service from
British Telecom to the DePart-
ment of Trade and lndustrY; this is

simply a reflection of an adminiY

lrati\e change that has already
taLen place, presumablyas part of
lhe preparations for the sale of
British Telecom.

The second change removes
the restriction on the codes that
can be used for radio teleprinter
.RTT\i - up until noW amateurs
hare onlr been allowed lo use
lnternational Telegraph Code No
2 with transmission speeds of
.15 I or 50 baud.

Stressless
lC Clip
n K lndustries' new 'Chip
lr-rf 61;p' lc test clip attaches by
means of a snap action locking
ringwhich simply slides down and
snaps gently into the closed posi-
tion for reliable positive conlact.

OK say that the result is no
stress to the lC because the clip
spring is loaded in an outward,
rather than inward, direction.
Spacing in the open position is

iust enough to allow it to slide
over the lC.

Clip contacts are gold plated
and bodies are high dielectric
nylon. The units are available in 8,
'14, 16, 24-28, 36-40 and 64 pin
sizes or in a kit form with the most
commonly used sizes in a handy
carrying case. OK lndustries UK
Ltd, Dutton Lane, Eastleigh,
Hants SO5 4AA tel: 0703
61 9841 .

Ceramics Get
Smaller
p reaking the size harrier are
rJ two new series of multilayer
ceramic capacitors f rom G.

English Electronics. Constructed
using newly-developed techni-
ques, these highly compact mul-
tilayer types are claimed to be
ideally suited to applications in
which film capacitors are conven-
tionally used.

The X5T and Y5 V series of mul-
tilayer ceramic capacitorg
manufactured by NEC, are prG
duced using a new, low-temp
erature fired technology and high
dielectric-constant material. The
ceramic formulation and procesr
ing techniques employed have
enabled the introduction of these
compact multilayer ceramic
capacitors to meet application
requirements normally satisfied
by the more bulky film capacitor
type.

Series X5T is available in pre
ferred values Irom 0.001 to 1 .5 u F,

-'l-1 00,'o or + 20%, at volta ge ratin gs
of25, 50 and 100V DC. The series
has good frequency characteris.
tics, off ers high reliability and
high volumetric efficiency. The
Y5V series may tre supplied in
preferred values from 1000pF to
4.7 uF, at voltage ratings of 25 V
DC or5 V DC. The Y5 V features an
extremely high capacitanceto
volume ralio and low impedance
at high frequencies, and is inten-
ded principally tor bypass
applications.

Both series of capacitor may be
supplied taped, for automatic
assembly, or individually, and
both can withstand flow solder-
ing,. G. English Electronics [td, 34
Bowater Road, Woolwictr, [on-
don SElB 5ST, tel: 01-855 0991,

7t[ slim, modern design ch.rrac-
/a lerises the new 'Manla'
keyboard case available from
West Hyde.

It is moulded in beige ABS and
incorporates a shallow ledge at
the front to provide a hand rest for
the keyboard operator. The case
has moulded bosses to support a

PCB and cablc clamps for both
circular and ribbon cables. The
base plate is zintec steel which
aids rigidity and provides extra
weight t<-r prevenl unintentional
movemenl.

The Manta keyboard case is
available in three widths from
West Hyde and is supplied corrr
plete with a cable grommet, feet
and screws. West Hyde Develop
ments ltd Unil 9, Park Street
lndustrial Estate, Aylesbury,
Bucks HP20 1 ET, tel 0296
20441. I

A Case For
Fingers

Gauge Your
CRT
E MCO Electronics, Britain's
L largest supplier of data CRTs

has recently introduced a simPle
defects control gauge to allow
engineers to measure faulls on
cathode ray tubes.

EMCO Electronics will be
pleased to send one of thesg free
of charge, to engineers on
request.

EMCO say that theY distribute
Britain's widest range of CRTs,
{rom Fivre and VTM, as well as

data display kits and monitors
from lndesit. EMCO Electronics,
Unit'1, 129/131 Coldharbour
Lane, Camberwell, London SE5

9NY, Tel: 01-737 3333.

f he second issue of the Anglia
I consumer wallchart is now

aiailable iree of charge and fea-
tures man\ new items. These
include a new range of teletext
lCs. an e\tended audio lC range
and also a competitively priced
unir ersal tripler. Anglia consumer
sar that ther ensurethat all orders
receir ed beiore 4.00 p.m. are des
patched the same day with
Accessi \isa credit cards readily
accepted For r our f ree copy/ con-
tact,{nglia Consumer, Burdett
Road, \\ isbectr, Cambs., PE13

2PS, tel: 09.t5 63281.

O BrunelComputerClubwillbe
at the Home Tech'84 Exhibition,
October 26-29, Bristol Exhibition
Centre, and theywill be displaying
several Cortex computers (ETl,
Novl 982 el seq), and will be h<.rkl
ing a Cortex surgery - all advice
and help free of charge.
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Discomixer Phonic6050

i
*
*
t

2 mag deck i/p
2 line i/p
1 mic i/p
7 band graphic
twin vu meter
head phone
monitor
mic over ride
mains operated

*
*

Discomixer Phonic M)O 700

*
*

2 mag deck i/p
2 switchable mic/
llne inputs
5 band graphic
led vu meters
cross-fade
separate record
output

* mains operated

Discomixer Phonic SM 50,1

*Fuil headphone
monitor

* 2xlinei/p
i 2 x mag deck i/p
* l xmici/p
* twin vu meters
I mains operated

Howlond & West MX950
Microphone Mixer

* six mic i/ps
* stereo line i/p
i headphone

monitor
* stereo/mono sw :* ,""i"rt"o"i 1 l,
* mainsoperated & Y.

Howlond & West MX850

*
*
i

7 bands/channel
1 2db boost or cut
tape monitor
button
mains operated

?
t

I

t

Phonic EQ.l005
Slereo Grophic Equoliser

*
t
*

5*5 equalrser
bands
led vu meters
tape monitor
meter level
controls
connections by
phono plugs

DElAnolog Echo Mochine

t
*

BBD echo
system
mic i/p
line i/p
foot switch skt
output attenuator
peak led
mains operated

*
*
*

MC350 E Iope Echo

*
t

using endless loop
tape cassette
high & low i/p
high & low o/p
echo balance
control
3O0ms delay
foot switch skt

Echo Microphone

*
*
t
*

echo volume
control
echo on/off
battery operated
10ft cable
vinyl carrying
case

Digitol Sound Effecls Unit

* over30 effects
including * gun-
shot * bomb drop
* organ * -

piano * machine
gun * plus many
others * mains
operated

Cossetle Recolder
lorYlQll6/.

* pre set levels
* save led
t simple operation
* plugs direct into

vtc20/64
* tape counter

4

Eleclronic Reveb

* BBD delay
system

* mic i/p
* line i/p
* battery operated
* slide control
* 95ms delay

250W Power Amp

* 125w per chan-
nel into4ohms * 20-
20khz frequency re
sponse * open &

Short circuit prool
* cannon i/p & o/p
* level control for
each channel x twin
vu metTes * 19" rack
mou nt

4OOW MO$FET
Power Amp

*2x2OOW*5Hz
to30KHz+ldbfre
quency response
* latest mosfet
technology * twin
o/p meters * fully
short circuit proof
x 1 9" rack mount

700W Power Amp

2 x 350wchannel
into4 ohms*2OHz
to 2OKHz f requency
response * cooling
fan * cannon i/p +
o/p connectors
* twin vu meters
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!.rggLit^lI -Not The Movie

Q uperkit ll is the second in the
tJ practical digital electronics
Superkit series from Cambridge
Learning lt consists of a dual
instruction manuaf written for
use with both the Eurobread
board and the GSC EXP300
breadboard and a set of compo
nents in a plastic wallet. The con>
ponents and breadboard from the
first Superkit are also required to
complete all the circuits.

The components in the kit
include resistors, capacitors, a

seversegment LED display, in-
tegrated circuits, and wire.

Superkit I I explains how to design
and use: adders; subtractors;
couters (ripple, up/down, syrr
chronous, decade, and Gray
code); registers; pattern recog-
nisers; and severrsegment dis.
plays.

Cambridge Learning say that
the practical kit is backed up by
their theory course, Digital Conr
puter Design.
Superkit ll costs €15.00
Superkit costs €22.00 or
both kits together are f 35.00, (all
prices inc. VAT and p&p) and can
be ordered direct f rom: Carrr
bridge Learning ttd FREEPOST,
Unit NR, Rivermill Sitg St lveq
Huntingdon, Cambridgeshire
PE1 7 4 B R. Telephone orders from
credit card holders can be accep
ted on 0480 67446.

I

VDU Look-
Alike LCD
Controller
Ll orbain Displays Limited, the
l\ ux'r leading'specialist dis-
tributor of visible components,
has launched a single chip
graphics LCD controller designed
to make graphic LCDs comptible
with standard VDU applications
in terms of the facilities available.

"What a good ide/', you might
say, as we did here at ETU

Manufactured by Epson in

lapan and designated the E1 330,
the device is capable of receiving
and interpreting all control corn
mands and data from the 8080
and 58000 family microp
rocessors. The El330 controller
chip has been designed specil
icallyto enable graphics LCD parr
els to directly replace VDUs in
most typical application s.

The E1330 uses scrolling and
layered functions to reproduce
data stored in the display memory

as diverse graphics on an LCD. As
a complete LCD control circuit it
frees the main processing unit
from all display tasks while pro
viding features like standard text,
using a built-in character gerF
erator, graphic text inverse,
underling graphics, simple
animation and flexible scrolling

The device features a character
display mode with 80 characters
per line and 16 lines per screer!
flexible scrolling by page or par-
tial page, a twGscreen layered
function with reverse characters
and underline and an int'ernaland
external character generation
capability as well as a graphic dir
play mode of 540 x 255 dots with
a layered function of up to three
s creen s.

Other features include a 64K
display memory an 8 bit parallel
interface, high speed CMOS LSI
and a clock rale of 6MHz all
operating on a single 5V power
supply. Norbain Displays [td,
Norbain House, Boulton Road,
Reading Berkshire RG2 0LT, tel
0734 864411.

Life Saving
Timepiece
f he watch on this man's wrist
I is much more than a time

piece. lt could save his life.
ln an emergency, a tiny circuit

inside the wrist-watch can trigger
a miniature radio device which
either transmits a warning signal
lo a matching receiver in a
neighbour's house, or automat-
ically dials up the number ol a24-

hr monitoring service. The unit
can also be housed in a decorative
pendant to be worn round lhe
neck

This valuable security device Ior
elderly or housebound people is
manufactured by Emerald Elec-
tronics Ltd of Alnwick. The prin-
ted circuit board, no morethan an
inch square, is made by BT-
approved contractors GSPK (Cir-
cuits) Ltd, Manse Lane, Knares
borough, N. Yorks HG5 8LF, tel;
0423 865641.

N ew Style Zl t i,',' I1ln,3i:,?k,l';,;i.";.[ll';
Sockets ["iE:-;l'.[T;l["",fi1i:H11[;
N :,'?:;""['i8l' I:iJ "r':;:[
new ZIF series lC socket range.
The sockets have a hinged base
with fingers that protrude by
approximately 1.5 mm at either
end. Afterthe I C is inserted, a little
pressure on these fingers cause
the hinge to click over, lockingthe
lC's legs in place.

Four versions are available, for

either tin-lead or selective gold
plating according to order.

The sockets are stackable. side
tosidg for high density PCB
layouts. A leadin entry point
ensures easy lC insertion, with the
point of contact located 0.8 mm
from the top of the socket. Dage
Eurosem, Rabans Lane, Ayles-
bury, Bucks HPl9 3RG, tel 0295 A
332b0. Telex:83518. ]f
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* PRICES INCLUDE V A.T * PROMPT DELIVERIES * F
SlEVlqE * LARGE S.A.E. 28p STAMp FOR CURRE

world-wrde repL[a1ron lor qualtty rettaOttlly and performance at a reallsttc pilce Four models
avatlable to sutt the needs of the profess onal and hobby market I e, lndustry Leisure,
lnstrumenial and Hr Fr etc When compar ng pr ces, NOTE all models rnclucli Torordai
powersupply ntegralheaislnk GassfibrePCB,andDrrvecrcurtstopowercompatrble
Vu meter Open and shon crrcutt prool

MP POWER AMPLIFIER MODULES Nowen,oya

8,e* OMP1OO Mk ll Bi-Polar Ourput power 1'l 0
watts R M S into 4 ohms, Frequency Res-
ponse '1 5H2 - 3OKHz -3d8, T H D O Ol %,
S.N.R. 1 1 8dB, Sens. for Max. ourpul
50OmV a 10K, Size 360 X 115 X 72mm.
PRICE f32 99 + f2 50 P&P

OMP,/MF1OO Mos-Fet Output power 110
watts BM S into 4 ohms, Frequency Res
ponse 1 Hz - 1 OOKHz -3d8, Damping Factor
80, Slew Rate 45VluS, T.H.D. Typicat
0.OO2%, Input Sensitivrty 5OOmV, S.N.R.

-125d8 Size 3OO x 'l 23 X 6Omm PBICE
f39 99 + f2 50 P&P

OMP,/MF2OO Mos-Fet Output power 2OO
watts BMS rnto 4 ohms, Frequency Res
ponse 'l Hz - IOOKHz -3d8, Damping Factor
250, Slew Rare sOV,/uS, T.H.D. Typicat
0 001%, lnput Sensiriviry 5OOmV, S.N.R.

-130d8, Srze 300 X 150 X 100mm PRTCE
f62 99 r f3 50 P&P

OMP/MF3O0 Mos-Fet Ourput power 3OO
watts R M S into 4 ohms, Frequency Res,
ponse 'l Hz I OOKHz 3dB, Damping Factor
350, Slew Rate 60V,,uS, T.H.D. Typrcai
00008%, lnput Sensitivity 500mV, S N R

130d8, Size 330 X 147 \ 1O2mm PRICE
f79 99 + f4 50 P&P

NOTE Mos Fels are supp ed as slandard ( I 00KHz bandwrdrh & lncur Sens i v r\ 50CmVr r{ requ reC
P A vers on (50KHz bandw dth & lnpul Sensrtrvrty 775 mV) Order S:anoa-d cr P A

Vu METER Compatrble wrth our four amplrfrers deia]i-J -r...: :
very accuratevrsual drsplay empoyrng 11 LE D Jodes 7 :'aa- i
red) prus dl aodrt onal ol ott no,cato. Sop- sr ca :c :E L-:..
crrcurts for very fast rrse and decay trmes Tolc^ -o!:oec r aS: a
case wrth trnted acryl c front Srze 84 . 27 45-- pBtCE i8 5C
sop P&P

19" RACK CASED MOS,FET STEREO
AMPLIFIEBS w lh twrn power supp es and
L E D Vu meters DlusX.L R connectors Plces
on aDol cat on

Beller to be Alarmed' then lerr I ed
Thandar's famous lt4inder' Burglar Alarm System.
SLrpeilor nr crowave pr ncrp e Supp ed as lhree Ltn ls.
aronrplete wllh rnterconnectron cable FULLy
GUARANTEED

armed 30 second extl and enlry delay.
lndoor alarm Eectronrc swepl treq srren
i0,1dB oulpLrt.
Outdoor Alarm Eleclro I c swepl lrect sfen g8dB
oulput Housed rn a lamper proot heavy duly ntetal
case
Bolh lhe contro un I and oLldooi a aTnr conta n re
charqeabe baltenes whLch provde lL oroleclon
d ^! ,-:l,r L p eoue ,pqJ|el p-t. OO loovo t
AC 50 60Hz Expandabie wrlh door sensors oan cr :.r.sts:, lO,rOel-Itrh,1rl,- ltuns
SAVE f 148,O0 usuar Prrce r22B85
BKE's PRrcE f79.99 i f4.oo p&p

) lrrhy b ry a collectrof oI se f assemblv boar.lsl

IDEAL for Work
shops, Factories,
Offrces, Home,
etc Supplted
ready burlt

OMP LINNET LOUDSPEAKERS
i.e ver! ilest rn qualrty and value Made speclally to sutt todays
-eei ior compactness wrth hrgh sound oulput levels F ntshed tn
^i-o y ear'19 black vynrde w th protective corners, gnlle and carry
-a.c e A models 8 ohms Full Range 45Hz 2OKHz.
OMP 12 'lO0 watts 20" r 15" \ 12" f125 OO per parr
OMP 1O 2OO watts 18" \ 15" \ 11" f145 OO per pair
OMP 12 300 watts 20"' I5" r 11"f169 0O per parr

le ::.r Secur cor f8 0O per patr

TEREO CASSETTE DECK
STEREO CASSETTE DECK
ldeal for rnstallrng into Dtsco
and Hl-Fr cabrnet,/Consoies
Surlace mountrng (Horizon
lal) Supplred as one unit with
ai eiectronics rncludrng
marns Oower SUpply
i Meialtop panel Black f tntsh
t Prano tvpe keys includrng
pa use
* Norma Cnrome tape
swrtch
* Twrn Vu lMeters
t 3Dlgtcounter
* Slrder Record Level conlrol

171 : 317 mm Deprh
110 mm
PR|CE f35 99 . f3 00 P&P

,I K.WATT
SLIDE DIMMEB

* Conlrol oads up
to lKw
* Compact S rze
4l )" :i 1" / 21ir"
t Easy snap rn frx
ng throrgtr panel/

cab net cut out
a lns!lated plastrc
caSe
t Frl wave con,
trol usrng 8 amp
tnaa
i Conforrns l

BSSOO
* Su table fcr both resist,
once and rnducl ve loads ln-
numerable app catrons tn

PRICE t1 2 99 ' 75p P&P

nilustry, the home, a
d sco s, thea(res etcLOUDSPEAKERS

5 to 15 INCH Up to 30o WATTS
R.M.S. All speakers 8 ohm

lmpedence.
POWER RANGE

50 oz magnel 2 a y vo ce corl Ground ally lrxrng escuicheon D e aast chassrs Wh te cone Res
Freq
25Hz Freq Resp to4KHz Sens gSdB PB|CEf2600'f300p&pea
15" 100 WATT R M S Hi-Fi./Disco
50 oz magnel 2" ally vorce cor Ground ally frxrng escutcheon Dre cast chass s Whrte cone Bes
Frcq 2OHz Freq Resp ro 2 sKHr. Sens gTdB PRICE f34 @ - f3 00 p&p ea

12" 85 WATT R M.S. C1285cP Lead guitar,/keyboard/Disco.
2"allyvocecorl Alycenrredome Res Freq 45Hz Freq Resp 1o65KHz Sens 98dB pRlCEf2499
' f3.00 P&P ea
'12" 85 WATT B.M.S C1285TC P A ,/Oiscc 2 ally voica corl Twin cone
Bes Freq 45Hz Freq Besp to l4KHz PRICE 124.99 - f3 00 P&P ea
15" l50 WATT F M S C1 5 Eass Guitar,/Disco
3"allyvocecorl Dre.astchasss Res Freq 4ol1z.F(eq Resp to4KHz PRlCEf4999 f4OOp&pea

WEM
5" 70 WATT R M S Multiple Array Disco elc
l" vorce co I Ees Freq 52Hz Freq Besp to SKHz Sens BgdB PRICE f20 00 * I1 50 P&P ea
8" 150 WATT R M S Muhiple Array Disco etc
l" vorce co I Res Freq 48Hz Freq Eesp to 5KHz Sens 92dB PRICE t2) OO , t1 50 p&p ea
1 0 ' 3O0 WATT B M S Disco,/Sound re enlorcement etc
1 l!" vorce co Res Freq 35Hz Freq Besp ro 4KHz Sens 92dB PRICE t30 0O - f2 00 P&P ea
12" 3O0 WATT R M S Disco/'Sound re-enlorcemenl etc
lr;"voceco Res Freq 35Hz Freq Fesp to4KHz Sens 94dB PF|CEf380O f300P&Pea

SOUNDLAB (Full Range Twin Cone)
5' .S. Hi FilMulriple Arra elc.1' Freq 63Hz Freq Resp z Sens B6dB pRiCE t8 99 - It OO p&p ea6 M S. Hr.Fr Muliipte Ar o etc.l Freq 56Hz Freq Fesp z Sens 89dB PRICE f9 99 , ft 50 p&p ea8" .S. Hi FilMulripte Arra etc.
1 r,r" vorce corl Res Freo 38Hz PBICE f] I 99 r rl 50 P&P ca

. BSR P256 TURNTABLE
P256 lurntable chassrs a S srrai)Fd r^nFrzco ruilIaote cnassts a s straped lone atm
a Be 1 cirrvef a A um frlnl plalter a prec s on
ca braled co balafco a Ant skare lh ast
opv,, , O Dr ilr nq .Fvc. a 240 \u I AC
opprdrron 'H.i a CLI o"l t,,aur.,re.Llrt. cu a( o'_ple " \ ,r.a'rral 

"rrn I - d,.,. d, d .u,n
pletely rnan!al nrm ond rs desrqned pr mar ly
ior drsco and studro use where al I te advan:

lages oI a ]nanr al errr, are req! reg
Price f32.35 each. l2 50 p&p

PIEZO ELECTBIC TWEETERS MOTOROLA
Jorn lhe P e2o revolulron The low dynatir c mass (no vo ce
rmpftrved Irans enr response wrth a lower d stort on leve i

ver ts not rcqu re0 tnese unttscan be addeo to ertsTing speaker systems of up to loo walts
I 2 Pll N SET ES FREE EXPLANATORY LEAFLETS SUi'PLIED WITH EACii TWEETER,

TYPE'A' (KSN2O35A) 3 .oundw rn protecrrvewrre
mesh rdea lor oookshE f and medtum srzed Hr-fr
speakers Price f4 9O each 40p P&P
TYPE'B'(KSN1OO5A) 3 ." sLrperhorn Forgenerat
Lrdrpcse spea(ers drsco aad P A syslems etc price
f5 49 each 4Op P&P
TYPE 'C' (KSN6O16A) 2" : 5'' wtde d spersron-a'. For qualrtv Hr f systems and qualtty dtscos etc.
Price f6.49 each 40p P&P
TYPE 'D' (KSN1O25A) 2" .i 6" wrde d spersron
rorn llpper frequency response retalned exlending
down to mrd range (2KHz) Su table for hrgh qualrty
Hr fr systems and qual ty d scos Price f8.99 each

4Op P&P
TYPE'E'(KSN1O38A) 3,L" horn rweerer wrth
atlract ve s lver frntsh tlm Sultabie for Hr fr monrtor
systenls etc Price f5.49 each 40p P&P
LEVEL CONTROL Combtnes on a recessed mounl-
rn! plate, level control and cabtnet rnput lack socket
85 i 85 mm Price f3.99 + 4Op P&P

S. Proven tass , ...'^l
d circuit atiW N.',i8T8li;' -N

;;'ri;i '" ' ij watl FN.l
Transnr lter

STEREO DISCO MIXER
STEREO DISCO MIXEF with 7 band graphic
equalser and 10 segment L.E.D. Vu l.ileters. l\4any
outstandrng leatures.
5 lnputs w tl'rndivtdua lade'cont'ols -2 N.4ag. i,4ic. with ta k-overswitch. Master output controi
w th Hi ible with our OMP

Size 360 x 200 x 120 mm Suppty 24OV,SOHZ AC

PRTCE f1 19.99 + f3.00 P&

trfl [r^r,*;-.":tfl tr;-i+!.1!t#.iq+t^",?xEBrfu?$iEI
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Ll urrynowtorenewvoursubI I scription to the British
Amateur Electronics Club, as their
subscription rates rise as oI 1 st
lanuary-l 985 from €5.50 to€7.00
(UK and Eire; otherwise from
f7.00 to f8.50 surface mail or
48.50 to f 12.50 airmaiD. BAEC
may be contacted at " Dickens",
26 Forrest Road, Penarth, South
Glamorgan.

f| n" of the problems of DIY
V loudspeakerbuildingisthat
you can't tellwhat the results will
be like. However, Wilmslow
audio have solved this problem by
opening a hi-fi studio at Church
Street, Wilmslow, where you can
hear readymade and kit loud
speakers and amplifiers. Wilnr
slow Audio ttd, 35/39 Church
Streel Cheshire SK9 1AS.

p hilips Tesl and Measuring isr offering a useful, full-colour
42-size poster giving essential
facts about their very latest
instrumentation. The poster, free
on application, would grace any
laboratory or test room wall and
can be obtained from Philips Test
and Measuring Pye Unicam Ltd,
York Stree! Cambridge CBl 2 PX,

tel 0223-358865, telex 81 7331.

World's Fas-
test ROMs,
Episod e 192
A new line of hieh densityAzsex claos RbMs with

access times as fast as 75 nanose
conds is now availabie from Solid
State Scientific, lnc, Willow
Grove, P4 USA These new
devices, announced recently, are
claimed to be the fastest 256K
CMOS ROMs in the world. No
doubt, it will not take long for
someone to come along and dir
pute that claim.

The ROMs have been under
development for approximately
one year and are now being pro
duced on a 2 micron HCMOS ll
process. Price in production
volumes is below $20 each. On
request, prototypes can be made
available in as little as three
weeks; and production volumes
in seven weeks.

The new ROMs feature worst-
cast access times of 100 and
120 ns over the commercial terr>
perature range (0 to * 70 O.
lndustrial (-40 to * 85 C) and
military (-55 lo * 125 C) ten>
perature range devices are avail-
able with -150 ns worst case
access times" Under typical
operating conditions, all versions
operate with access times as fast
as 75 ns. They also feature, under
worst case conditionE operating
current of 25 mA maximum,
standby current of -100 uA max-
imum, and LSTTL-bompatible
inputs and outputs, ln addition,
they are asynchronous and fully
static; no clocks or strobes are
required.

They are pin compatible with
NMOS EPROMS, so the EPROMs
can be used for prototyping pro
viding due allowance is made for
the EPROMs slower speed. More
complete details on these
23C256 256K CMOS ROMs are
available upon request from Solid
State Scientifiq, lnc., 3900 Welsh
Road, Willow Crove, PA 19090,
USA tel (USA 21s 6s7-8400.
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Buff Up Your
Computer
f-l eveloped specifically for the
r-, home compuler enlhusiasl

and the semi-professional user by
Memorex's Media Retail Division,
the Computer Care Kit will be
available from maior retailers and
independenl stores. However,
this is one clearrup kit that won't
stop you playing those smutty
computer games, reported in cer-
tain Sunday papers.

The comprehensive range of
producls consists of: VDU and TV
Screen cleaning ki! comprising
twenty foil sealed sachets of
cleaning tissues and two anti-
static cloths and priced al 84.95;
case and keyboard cleaning kit
also priced at €4.95 and comprir-
ing aerosol spray foanl cleaning
cloth and cotton buds; disc drive
and head cleaning kit with ten dis-
posable head cleaners and
aerosol spray cleaner for wet and
dry action, costing €9.95; and a
storage case for5.25" floppydis.
cs, costing€2.25. Each kit comes
complete with a set of instruc-
tion s.
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Approved
lrons
T he British ElectrotechnicalI Approrals Board for House
hold Equipment have giren their
seal of approral to Cooper Tools
forthe compan\'s 11'eller S115, Sl
25, and Sl 40 soldering irons, plus
the WH1 and WH2 hobby kits.
These are the only soldering-
related products currently on the
market which are entitled to dis.
play the BEAB mark.

The BEAB mark indicates that
an electric appliance meets the
requirement ol the British Stan-
dard BS 3456 and enables con-
sumers to identify products which
are of sound manufacture and are
deemed safe to use. This is a par-
ticularly important form ol
assurance since the use of inferior

electrical goods can result in
serious or sometimes fatal
accidents.

Cooper Tools' emphasis on
product quality and safety was
further highlighted by the presen-
tation of a National Safety Award
from the Eritish Safety Council.
Only a small percentage of Bri-
tain's workplace qualify for this
award each year which is won by
achieving a lower accident inci-
dent rate than the national
average. Cooper Tools limited
Sedling Road, Wear, Washing-
ton, Tyne & Wear, N E38 9 Bl tel:
091 416 6062.
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PROIECT

-rZ-SPEAKER

have better things to do with their vocal chords
ng all the time, Phil Walker has designed a selfl
peaker tester.

est continuitv is to
use on the ohmi ranee
but ast two disadvan-"

tly. This
tliat it gi f
continui s

and will
connect

The Circuit
The heart of the project is the

1M3909 lC. This was originally
designed as a low power LED
flasher but will f unction quite
well as an audio oscillator under
the right conditions. A notable fea-
ture of the device is that it will

alternately an eight ohm speaker in
series with a coil (50 turns of 22sws,
enammelled wire wound on a 2BA-
steel bolt) may be worth a try.

ln operation the battery iupply
ETI NOVEMBER 1984

SPEF\i{E
Et

;SQU rT

c2
1 OOn

Eg. 1 Circuit diagram of the Speaker
Squeaker.

HOW IT WORKS

Fig. 2 lnternal circuitry of the lC used.
V+
5

is completed via the test probes and
the external circuit. lf the resistance
of the external circuit is low

d-
he

external circuit and the characteris-
tics of E1 and E2. Our prototype was
just audible at 100 ohms resistance
between the probes.

Construction
This project is a little

unusual in that we have not
a
eof
x
s four

components e
only point to f
the tracks ne

m. Make sure
el to the long

t be inserted
the right way round and the battery
connection must also be correct.
The wires to the battery were
soldered in place but a holder
could be used if you wish and have
room.

piece. One wire from each ear-
piece should then be soldered

insu lated r
remainin
to the ci

ln our be wires
were knot case and l,
w'ent out t l grorr"t. T

17

RLIM
6

sLow Bc
8

FAST RC
1

All the active components in this proiect
are contained in the 1M3909 lC This can
be considered as a Schmitt trigger
switch and a few resistors. ln this case
there is no polarity change between
input and output C1 provides feedback
between input and output while the rest
of the components help to determine the
frequency of oscillation.

OUT
2



PROIECT : Speaker Squeaker

from being

iit'ilfu".,
ith a little

slue. The batterv was held in a self
idhesive cable ilip and the circuit
board was fastened down with a

Couble sided sticky pad.

Fig. 3 Veroboard layout for the proiect.

PARTS IIST

BUYTINES

here at all.
ut and the
I available

of suppliers including Maplin, TK Elec-
tronics and Cricklewood.

E = cuT rN TRACKS

CAPACITORS
Cl llX)n ceramic

disc
C2 10p16V

electrolYtic

SEMICONDUCTOR
tcl tM3909

MISCETIANEOUS
E1,2 miniature 8 ohm

earpieces
81 -l 

.5 volt drY cell ( Pre
ferably alkaline)

Verobox type 202-2-1025 2.9 x 2'0 x'l '0
inch; test probes; piece of Veroboard, 9

by 13 holes; grommet or strain cliPs
relief bush; battery holder or clip.

t8 ETI NOVEMBER 1984
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STEREO 4OWAMPLIFIER
Single board 40W per channel stereo
amplifier 41-01301 38.00

STEREO \U METER
5 LED per channel stereo \.l-i meter for
usewithstereoamplifiers 41-01401 11.50

5WAUDIOAMP
A very compact audio output stage for use
in awide rangeofequipment 4l-01406 4 60

UNIVERSALAMP
A universal audio pre-amp with a
gain ol 10 41-01604 6 45

MONOREVERBERATION UNIT
Single channel, spring line reverb unit
to add echo effects to tape
recording etc 4l-01602 10,00

TONE GENEMTORAND DETECTOR
Very low distortion tone generator
and signal detector for circuit fault
(inding 41-0i603 i0 45

l0MHz DFM
8 Digit LED digital frequency meter
andperiodmeasurenrent 41-01500 5410

50|\,lHz PRESCALER
Extend the range of the I 0MHz DFM to
50MHz 41-01501 8.55

1-5MHz PRE AMP
Low lrequency pre-anp and wavelorm
shaper for the 10MHz DEM 4l -01502 5.13

70cm PREAMP
Low noise, miniature pre-amp for the

41-01506 4 78

70cm to 144MHz low noise converter featuring
pre-aligned helicat tilter, schottky diode mixer
md low noise transistors

[or the 2m amateur band 4l-01307 3.91

2M COT{VERTER
Low noise l44MHz-28MHz amateur
band converter

2M POWERAMP

41-01306 17.35

20W - l()dB gain - power amplifier lor the 2m
band Automatic TX switch over, RX
pre-amp, robust construction 41-0'1404 32.87

IAMHZ DFM
CRYSTAL CALIBRATOR
Crystal re[erence calibrator [or alignment
of receivers, outputs at 4, 2, IMHZ,
100. 50 AND I OKHz

CB NOISE SQUELCH

41-00801 4.32

Improves to mute perrormance of the
majority of CB rigs 4l-01605 5 40

CENTRONICS INTERFACE
Connect your personal computer to
the outside world via the Centronics
printer output

70cm PA

41-01406 22.50

I 0W Power amp to boost the output of
handheld and portable 70cm
transceivers

HT-320
Multimeter(20k()-V) 56-83201 1400

Please add l59zo VAT to all advertised prices and
60p post and packing. Minimum order value 55
please. We reserue the right to vary prices in
accordance with market Iuctuation
Just send for our catalogue or visit one ol our
three outlets at:
200 North Service Road, Brentwood, Essex CMl4 4SG;

53BurrfieldsRoad,Portsmouth,Hampshire PO35EB:
Park Lane, Broxbourne, Hertfordshire EN10 7NQ

To: Cirkit Holdings PLC, Park Lane,
Broxbourne, Hertfordshire. ENl0 7NQ.
I enclose 85p. Please send me your latest
catalogue and 3 x Sl discount vouchers!
lf you have any enquiries please telephone us
on Hoddesdon (0992) 444111.

Name

Address

Telephone

Area of Special Interest
ETII I

70cm amateur band

70cm CONVERTER Cirkif
Bigger Stock. Befler Service41-01405 21.50 41-01505 33 82
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Mode{ C
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24 volis

Model X5
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orl2vots
Model X5-BP
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with Br tish P ug

5T4 Stand

- 1o suit a lrons

Tomorrows Soldering Technology Today"
a wo ny years

h of th . Always
a ntof wand
b fach
soldering. On ANTEX Soldering lrons, the advanced design of the interface
between the element & the bit allows more efficient heat transfer to the
bit and improved stability of the temperature at the point of contact with
the work. lndeed, experiments have shown that an XS25 watt iron can be
used for tasks where a 40 watt iron would normally have been required.

ANTEX Soldering lrons exhibit exceptionally low leakage currents & hence
are suitable for use on Static 5ensitive Devices. Sophisticated temperatLire
controlled soldering units have recently been added to the ANTEX range.

5K5 5oldering Kit Irtnta r:
" oCel C5 24Cv ron ar Sr:r
5iano'arrn 5DiCar

SK6 Soldering Kit. Conta ns

modei X5240v ron ar 5T4
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SK5-BP arC SK6-BP
5cloert'rg Kits 35 ;boyp ;ry 1tr
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Very robList ten,cerature

contro ed So der ng Un t,
w th a cholce of 30 Wati
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bu t around FTRRA\T

custom made U Ranoe
Amb enttoa50' ,, ' /
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PRO lECr

A'WFM PORTABLE

s everyone knows, it is not an H F- lF section and a detector.
To improve signal-tonoise ratio,
the low impedance input is pre
ceded by an FET sourcefollower,
Q2. The gate of the FET has a very
high input impedance, so the
usual practice of using taps on the
MW and LW coils on the ferrite
rod can be dispensed with. The

rength from the
(which is not great
therefore be put
e input with no
s. At MW mid-band
et

Z:2 fiLO: 100 x6.28 x 234 x 100:146 k

Fig 1 Block diagram of the completeAlWFMtuner

RADIO
It's quite a long time since ETI last featured a radio proiect, as a
glance at last month's index will show. L Boullart makes good the
omtsston.

really possible to compete
with the majority of com-

mercial portable radios. However
ng of a gap
, flimsy,
ve, sophis-

Apart f rom the f un of DlY, it is
worth the effort to build a reliable
receiver with good sensitivity and
acceptable sound quality at a
reasonable price.

The present design is not spec-
tacularly innovative as it uses well-
tried techniques, but it is
absolutely rel iable. Practical ly al I

alignment problems have been
eliminated so anyone who can

hould be
um results.
of figure 1

ctions of the
receiver. These consist of an AM-
FM turnhead, separate lF
amplifiers for AM and FM, an
audio lC and the power supply.

Tunerhead FF317
Although this is not the latest

word on tunerheads, it contains a
well-made FM amplifier with
MOSFET VH F amplif ier and a
separate transistor for the

cuit Apart from the
n FM tuning capacitor
ins a twosection AM-

gang used as CV2. A 3:1 reduction
ed, which will
assembly. The
tage must be
0 ohms resistor.

AM Section
The heart of the AM amplifier

and detector (Fig.2) consists of an
HA1197 lC by Hitachi. lt contains

ETI NOVEMBER,I984



To avoid losses and unwanted
atmospherics on the connecting
wires, band switching is effected

t

;g*
oils

are connected in series for long
wave reception and on medium
wave the LW coil is short-circuited,

e positive suPPlY
base of Ql. For the
on, additional

capacitors (C6 and CV3) are
switched into the circuit by means
of Q3. Note that the LW coil is
damped by a 1 20 - 

'l 50 k resistor,
R3, to avoid instability and
improve frequency response: a
lorig wave coil with a Q factor of
100 will result in a bandwidth of
2OO k\z/100:2 kHz, which
means a very poor audio response!

The tap on the oscillator coil,
L4, is shunted with a 6B R resistor,
R7, and the connection to the tun-
ing capactor has a 3pH choke, 13,
in series. This can be made up of a
1M0 0.33 W resistor with 50 turns
of 0.'l 5 to 0.25 mm wire wound at
random. As a result, the oscillator

cross the tap will be
v constant over the
in g range (approxi mately

AM selectivity is mainly deter-
mined by the CFU bandfilter, 15,
in the lF section. The secondary
should be damped by a 5 k6 resis-
tor, R8.

At the detector ouput is an 8-
10 kHz whistle filter comprisng L7
and C22. The coupling capacitor
C23 has been chosen for a time-
constant of 100 prS to compensate

Fig 3 Audioresponse curve for AM (A)

and FM (B)

for a moderate amount of bass-lift
in the audio amplifier (of which
more later on). Too much bass lift
on AM would result in " boomy''
sound! The AF f requency response
is shown in Fig 3, curve A

FM Section
The lF amplifier of Fig 4 is

built around the timehonoured
CA 3089 lC. It should be noted
however that the phasedetector
coilar en
replac lter type
CDA 1 e ceramic
filters preced
together with mpen-
sates for the I ters
and offers some gain into the
bargain. With the use of ceramic
filters throughout the lF amplifier,

procedure is
yet the results are
tory: harmonic distor-
0.35% with a fre

quency deviation of + 50 kHz
ln conjunction with the FF317

tunerhead, the useful sensitivity at
the antenna input should lie in the
neighbourhood of 1 pV, which is
rather exceptional for a portable

receiver. With this kind of sen-
sitivity, the ACC connection on
the FF31 7 becomes a very usef ul
feature, because without it
overload on strong stations could
hardly be avoided.

The AFC output of the CA 3089
is of the wrong polarity for the
FF317, so a polarity-reversing stage
has been added with Q5. For sim-
plicity's sake, the AFC is not
switchable. This could easily be
arranged, making use of pin 10 of
the lC with a 4k7 resistor in series,
but in the authors opinion it is
quite unnecessary. Although the
amount of AFC in the present
design is adequate to compensate
for the oscillator drift under nor-
mal circumstances even the
weakest signals should not be
pulled away by strong neighbours.
R37 (3k3) may need some adjust-
ment in order to keep the poten-
tial at the collector of Q5 below 7
volts with a supply voltage of 12
volts. lf so, just solder the approp
riate parallel resistor on the cop
per side of the PC board.

Audio Amplifier
Once again an lC, TBA 820M

has been chosen for simplicity and
reliability (see Fig 5). lt requires a
minimum of external components
and delivers a clean 1.2 Watts
audio power into an B ohm load
with a 12 V supply. Distortion is
O.25o/o, quite acceptable for a port-
able radio. Besides, it offers the
possiblity of adding an external
basyboost circuit The compo
nents have been caref ully chosen
to achieve optimum results with
the specified loudspeaker and

3

zo
i

NOTE;
lC1 = HAl197
ol,3 = 8C237
()2 = 8F258
L1 = MWC2
L2 = LWCI
L3 = 3uH ISEE TEXT)
La = YMRS 16728
L6 = CFU O6OD

Lo = YMcs 2A740
L7 = CLNS 3066S
' = NOT MoUNTED oN PcB

c13
22n

L6

--------1

ilIBlll

R4
56F

02

^ ^AlFsoe ir'n

R5
2k2

I

I

l:
V

cv2b.
0-365o

:
cv1.
8op

Fig 2 AM lFamplifier circuit
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PROIECT: Atut/FM Radio

NOTE:
ilr,, rc2 = cA3o8e

A4 = 8F241
05 = BC237
F1,2 = SFE 10,7MA
F3 = CDA 10,7MAt = NOT TilOUNTED ON PCB

11

Fig 4 FM lFamplifier circuit

enclosure. Since the response of
the loudspeaker-enclosu re assem-
bly begins to fall off in the region
of 200 Hz, basyboost reaches a
maximumof 5.5 dBat90 Hzand
then drops steeply to 0 dB at 30
Hz, controlled by the time
constants of R39,C38 and C43, pin
1 at the TBA B20M output The
overall frequency response on FM
can be seen in Fig. 3, curve B.

Several combinations of small
woofers and tweeters were tried
out but in the end the Phillips AD
5061 M8 full-range loudspeaker
was considered the best choice for
this particu lar application.

Although modesty priced, it
gives a very good account of itself
in a small enclosure: good attac(
smooth and clear treble without
shrillness. Of course one can't
expect a full-f ledged reproduction
of the bass-drum (or the hammer
in Mahle/s 6th Symphonl) from
an enclosure of barely 5 litres . . .

Power Supply
It stands to reason that a port-

able radio has to be battery-
powered; yet we must bear in
mind that the apparatus will often
be used in a place where a mains
outlet is available. For this reason,
a mains supply should be
included. On the other hand, the
price of the usual carbon-zinc bat-
teries has gone up steadily. With a
current drain of 24 mA on AM and
38 mA on FM and with another'10
mA added at quite a modest
sound volume, the prospect
becomes very gloomy. . .

The modern solution lies in the
use of NiCad batteries. They must
be about the only item on the
market that has become cheaper!
,Another advantage is that their
potential voltage remains fairly
constant over the entire discharge

ETI NOVEMBER 1 984

Fig 5 Audio amplifier circuit

NOTE:
lC3 = TBA 820M
' = NOT MOUNTED ON PCB

period an recharged
by the bu pply ( Fig
6). This ar o makes it
possible t normally
while the batteries are being
charged. The capacity of the
NiCad cells is f rom 10 hours on
FM to 14 hours on AM, when the
receiver is playing at a moderate
volume. This is not a very cheap
solution, of course, but we should
consider thag when compared
with only six replacements of the
carbon-zinc batteries, the NiCads

NOT E:
tc4 = 1812
06 = BD'140
' = NOT TYIOUNTED
ON BOARD

are already less expensive.
The power supply circuit is

quite straightforward, but the
7812 regulator should be moun-
ted on a small heatsink

On position 4 of the switch
SW2, the NiCad batteries are
charged through a constant
current source Q6. Full charge
takes 1 6 hours at a current of 45
mA Ad.iust RV drop
of O.45 V over gs the
charging curre O+S x
10: 0.4s v.

BOARD
+VE

)

FROM FM
AUDIO

TO SW

TO AUD
BOARD +

1 SiW1a'

i +,,f ,r )
> J< D1l
i *;lr l\.'

tNl TO

L'

L

c49
22On

_l
coM

c50 -22On'

R/li} )
560k i

':i
€
/
RV2

I NTED

Fig 6 Power supply circuit
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Figs. 7,8, 9 and 10 Overlay diagrams
for the AM lF Board, The FM lF Board
the audio board and the power supply.

PARTS U Sl' -FM BOARD

RESISTORS (all %W, 5o/o)

PARTS LIST - AM BOARD

TO TUNER
AGC

4u7 16V radial
electrolytic
82p
10u 16V radial
electrolytic

SEMICONDUCTORS

R17
R'|8,26,35
R19
R20
R21,23,33
R22
R24,25,30
N27
R28,32
R29
R31,36
R34
R37

150 R

2k2
1k0
3k9
330 R
680 R

10k
47k
33k
15R
4k7
100 k
3k3

CAPACITORS (all ceramic or silver
mica unless otherwise stated)
e,4-29,32,34 33n
C30 100n
CJl 4n7
C33 1u0 16V radial

electrolytic

c3s

c36
c37

Qs 8C237
MISCE LLAN EOUS
F1,2
F3

8,9

SFE 10, 7MA
CDA 10, 7MA
4.7 uH RF choke

tc2
Q4

cA30B9
8F241

PCB; tuner head type tt317; rod
antenna and/or socket for external
antenna.

R1,2,8
R3

R4
R5

R6,9,-11
R7
R10
R1 2f1 3
R14,1 5 1 k

RESISTORS (all %W5o/o) C3
c4
c5
c81117,2O22
c9f 15
c14,21

c1 5,'t 8

c23
cv1/3
CV2

58p
27Op
220p
10n
'l n0
10u 16V radial
electrolytic
4u7 l6Vradial
electrolytic
33n
80p trimmer
355p (contained
within tuner head)

HA1197 (Hitachi)

Q1,3
Q2
MISCELLANEOUS
L1,2

ul
L4

t5
L6

L7

swl b

sk6
150 k
s6R
2l<2
150 R

58R
270R
10k

8C237
B F256

MWC2 and LWC1
coils mounted on
ferrite rod aerial
3uH (see text)
YMRS 16726
CFU O5O D
YMCS 2A740
cLNS 30s69
3 (or4) pole, 3 way
rotary switch (see
audio and PSU
boards)

PCB; mounting bracket for ferrite rod.

R15 10R

CAPACITORS (all ceramic or silver
mica unless otherwise stated)
c1,5,7,12,13t19 22n
Q,1O, 47n

SEMICONDUCTORS
tc1

H

E

$
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PROf ECT: Al\4/.

PARTS
AUDIO

LIST -BOARD

TO LEDl
VIA SW2a

RESISTORS
R42
R43
R44
RV2

CAPACITORS
c46,47
c48

c49,50
c51

tc4
Q6
D1 -4LEDl

SEMICONDUCTORS

580 R

560 R
10R
10k horizontal
skeleton preset

22n Ceramic
1000u 25V radial
electrolytic
220n Ceramic
1000u'l5V arial
eledroly,tic

7812
BD1 40
tN 4007
Red LED, panel
mounting

12V NiCad pack
eg. 8 off AA NiCad
cells
in series

I I, ,I

TO SW2c

OV

SW1 a

MAINS IN

3 (or4) pole, 3 way
rotary switch (see
audio and AM
boards)

3 pole, 4 way rotary
switch

15V 5VA PCB
mounting
transformer
(eg Drake
P061 s)

PCB; small heatsink; nut and bolt to
mount IC4; mains input socket or
mains cable and strain relief bush.

Construction

Four PC boards are needed;
Figs.7 to 10 show the lay-out
They can easily be hand-made at
home by means of transfers and a
bottle of ferric chloride ( I did!). Of
course, you can buy them f rom the
ETI PCB service.

You could buy a ptoprietary
brand of case to house the radio
(plastig of course, not me.tal), but
our experience suggests that with

ETI NOVEMBER 1984

radios, the best results are
obtained by making your own,
provided you are reasonably
handy with a saw and glue. What
follows is a description of how to
make the prototype's case.

The sides of the case were
made from four pieces of 8 mm
plywood and the top of the case
was made up with 5 mm
hardboard, but B mm ply might be
more suitable. Counter-sun k
screws were used to mount the
speaker, PCBs and to bolt on the

control sutspanel. Obviously, a
cur-out for the loudspeaker cone
is also needed as well.

There are a total of three con-
trol panels! First there's the sub

rol pots
, along
ing scale
nve

25

@

?*,

6
@6
@

RESISTORS (all %W5%)
R|8 820 k
R|9 47R
R40 3k9
R41 1 R0
RV1 47klog

potentiometer

CAPACITORS
C38,40 100u 16V radial

electrolytic
G9,42 100n
C41 47u 16V radial

electrolytic SEMICONDUCTOR SW1 c 3 (or4) pole,3 way
C43 220p lC1 TBAB2OM rotary switch (see

C44 22On MISCELLANEOUS 'SU and AM
C45 470u 15V radial LS1 8 R Phillips AD boards)

electrolytic 5061 MB or similar PCB.

PARTS LIST -
PSU

@

t*
T

-
e

a

@

I

a

a

T1
a

i

a
+

0+@



ANT
ANT
AGC
GND

IF

IF
+B

AFC

Fig 1'1 Wiring diagram for the complete set

With a 3:1 reduction drive on
the variable capacitor, a cable

26

tig 12 Construction of the receiver front panel!

the case should be strong enough drum of 35 to 40mm will give a
without it scale length of 1 68 to 192 mm,

knob of suitable dimensions will
do the trick

Fig 1 1 shows details of the
inter-wiring in the case, and Fig 12
shows details of the control panel.
However, these are as a sugges-
tion only, you'll have to work out
your own exact details depending
on what you have available, the
size of the cable drum, etc

Alignment
FM: Theoretically, no adjust-

ments have to be carried ouL lf
you do want the last decibel or so,
connect a sensitive voltmeter to
pin 13 of the CA3089 (across R23)
and try carefully to increase the
signal level on a weak station by
adjusting the trimmers on the 2 H F
sections of the variable capacitor.
AM: A little more work has to be
done on the medium and long
wave bands.
1. Switch to MW. The band has to
cover from 525 to 1580 kHz
2. Connecta high impedance

ETI NOVEMBER 1984
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CONTROL PANEL

r) o o tl

which is ample for most purposes.
lf no scale drum is available, a



PROf ECT: AI\4/FM Radio

meter with a 0.5V scale to pin 1 5

of the HA 1 197 (a connection is
provided on
3. lf you hav tor,
turn it to 52 5 the
rejection coil L7 for maximum
sienal level.
4."Adjust the oscillator coil, 14, at
the lower end of the scale. Move
the MW, 11, coil on the fourth
ferrite rod for maximum signal
level.
5. Now turn the RF generator
to15B0 kHz and adjust the
oscillator trimmer on the variable
capacitor at the other end of the
scale. Adjust the H F trimmer for
maximum signal level.
6. Repeat operations 4 and 5.
7. Next, go to 650 kHz and move
the MW coil to reach a maximum.
8. Finally, adjustthe HFtrimmer
on the variable capacitor at a f re
quency of 1 300 kHz

Points 7 and 8 are carried out
for a regretably simple reason: the
difference between the incoming
and the oscillator f requency
should always be 47O kHz (the lF).
Unfortunately, this cannot be the
case over the complete band,
because neither the coils nor the

capacitance variations are identi-
cal. ln practice the tracking error
will show an S-curve (see Fig 13).
It is then merely a question of
choosing the most appropriate
spot for F1 and F2.

alignment procedure is followed.
The LW trimmer is mounted on
the bracket for the ferrite anten-
na-Final adjustment is carried out
at 1 66 and 250 kHz.
10. The rejection coil L7 is once
more adjusted for maximum signal
stre n gth.

Conclusion
Your portable AM-FM receiver

may not be the cheapest on the
market (far f rom it!), but the sen-
sitivity and the pleasing sound
quality will come as an agreeable
surprise. Lastly, if the instructions
and the lay-out diagrams are
followed carefully, it is virtually
impossible to go wrong.

Fig 13 General curve of the tracking
error on MW.

want to make a nice job of it you
can pl a piece of
graph a curve,
which small correc-
tions to apply.
9. The long wave band covers
from 150 to266 kHz The same

BUYL!N ES

The tuner-head, the ferrite rod
assembly and the coils and filters are
all available from Cirkit (formerly

advertise in our pages.
other parts should cause
s and the PCBs are avail-

able from us. Note that only the elec-
tronic components are given in the
parts lists.

ETI
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I ll I I'r
A COMPLETE
SECURITY
SYSTEM
FOR ONLY
f39.95 *ro.'.
aonta ns:
Conrol Un( cA l25o
Encosure&mechanical fixings HWl250
Keyswilch&2keys KS3901
L-E-D.'S LED l
5%" Horn Speaker HS 588
4 high qlalo surface mou ntng Magnelc Swtches MS 1 025

Price f19,95 * V.A.T.
;.e re:( oa any a arm system ls the control
r. r TE CA i 250 ollers every possrble feature
:-a: s (9 y ro be requlred when construcl ng a

sysiem whether a hrgh y sophrstcated
-siaiiaior or smply conrolllng a single
raoneic sw rch on lhe fronl door.
r3i'-.r eec'ron,csrrenonves2loudsDeakers
.5.ov,des exr and entrance delays together

air f:xed alarm tme
.g3terv back up w th lrickle charge faolrty
.Coerales wth magnetrc swrtches, pressure

pads lltrason c or I R un ts
.Ant {amper and panrc fac lrty
.Stabilrsed output voltage
.2 ooerat ng modes full alarm/ant tamper and

oanrc lac lrty
.Sc.ew connections for ease of installation
.Separate relay contacts [or external loads
.Tesr lmp facrIly

SIREN & POWER
SUPPLY
MODULE
PSL 1865

only as
f9.95 + V.A.T.
A complete siren and powet supply module
whrch is capable of providing sound levels of
I lodbs at 2 metres when used wth a horn
spealer rr n. the unrl pov,dP< a
srabJisadl2v uprol00TAAsw:rchng
relay is also included so that the un( may be
used in conjunctron with the LIS 5063 to form a

complete alarm

DIGITAL ULTRASONIC

.3 levels of drscnmrnation againstfalse alarms

.Crystal control'f or greater stabrlhy

.Adtustable range up to 25ft

.Built n delays

.l 2V operatron
This advanced module uses digita signal
processng to provide the hrghest Level oi
sensitvity wh lst dlscr m nating agalnst
potentlal ialse aiarm condltions

onlyf13.95 * V.A.T.

POWEB SUPPLY & RELAY UNIT
PS 4012 Price 14 ss + v A T

Provides stabilised l2V output at 85mA and
contains a relaywith 3 ampcontacts The unit s
oesrgned ro ope'ale wrtn up to 2 u lrasonr.
unrts or I nlra red un t lR 1470.

SIREN MODULE SL 157
Produces a loud penetrat nq s|dinq tone whrch
when coupled to a sutable horn speaker.
prod-ces SDL'- o' '1odbs at 2 -elres.
Ope'al ng lro- q '5V Pricee2.95 + V A.T.

5Y2" H0RN SPEAKER HS 588
Th proof horn speaker provides
ex sound pressure levels (1 lodbs
al hen used with the CA 1250. PS

effective mtoprotectyourfamilyandprope(y.atihe nqiY

lowcost A.T. Nocompromrses have been madeand .ers
have
dlr4
provi
secu

pads or ultrassonic sensors Don't wait until tt's too ate - order today
OrdercMe: CS 1370

EXTENDED SYSTEM CS 1480 Price t62.50 + V.A,T,
This syst trasonrc detector tYre
US 5063 d a fu(her 2 magnet c
swtches or moneY lor the h gh
level ol s

ULTRASONIC MODULE
ENCLoSURE - _ -

only _ -
f2.95

+ v.A.T.

Suitabie meta enclosure for housing an
ndLvLdua ultrasonic module tvoe l.lS 5063 or

HARDWARE KIT
HW 1250

only
f9,50

+ v.A.T.

Th s attractive case is desrgned to house the
conlrol unt CA
appropr ate LED
Suppl ed w th the
and punched fron
professronal appe
screened label.

LIS 4012 Supplied with the necessary
mounting prllars and screws elq For US 5063
order SC 5063 lor US 401 2 order SC 401 2

3.P0S. KEY SWTTCH 3901
S nale pole. 3-ke! cw{ch rnlelded for use wrlh
thetA 1250. Pricot3.$ - V.A.T.

MAGNETIC SWIICH MS 1025
Surface mount nq suDerlorqudl lY '- f1 17 t V.A,T,

US 4012 ULTRASONIC MODULE
Basrc low cost ultrasonic detector su table tor
wid range of detection
app tons featuri calors and
hav adiustable ra

095rV.AT.

INFRA.RED SYSTEM
lR 1470 only f25.61 + V,A.T,

a-ons.stino ol seDarare t ansmirterand recerver
ooth oi w;iuh are housed ,n atrraclive mourded
cases, lhe system provides an invrsible
modulated beam over distances of up to 5oft.
operatng a relay when the beam is broken.
lntended for use in secunty systems, but also
oeal for pholographic and Teasulement
app icat'o1s. Srze 80 by 50 by 35mm

SELF.CONTAINED ULTRASONIC
ALARM UNIT CK 5063 only f37.00 + V.A.T,

Requrres no nstallaton Eas ly assembled usrng
o-r proles< o_ally burll and lesled -odule<
.Adlustable range up to 25 ft
.B!ilr in enrance and exit delav
.Burllin timed alarm
.Key operated swtch - Off, Test and Operate
.Prov slon for an extensron speaker
.Fully self contained
.uses US 5063. PSL 1865 Key Swirch
390l,3" Speaker35l5

:.P 200x 180x70mm Orderas CK5063
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Iour SPEGIALIST SUPPLIEBS tor
T00Ls z

model to a or".i"ion ,{
iron,westdcksolder V

irons to suit all manual requirements to-
gether with supporting stocks of bits, de-
solder tools, materials etc

ANTEX oRYx
C.24O .1SW/24OV.. led solder iron TC 82

cs- 17w/240v
xs - 25w24ov P' controlled'

Replacement bits lrom 3/32"
to %" 2 votts.

D eso I d e r h e ads, st a n ds, e I e- X Ht"".tllff":,j fr3 f, :ilt:6i J8""ilfl 3l"i""t'j
ments and handles. flat tips.

Oryx safety stand

ERSA BIK N'Sprint' high speed iron: 80/ SoL tD
150W, 24OV Heats in 10 Solder in varjous grades.

seconds! lJ?""i",23i!2i,!1.'" 
iournatwhen sendins tot

28 St. Judes Rd.,
Englefield Green,
Egham, Surrey
TW20 0HB.

(O784) 33m3i Telex 264475.
North . 680 Burnage Lane, Manchester 061 -432 4945.
EV Computing Shop -7OO Burnage Lane, Manchester 06'l -431 4866

The Cortex ll offers serious users speed (12 MHz CPU) and power
(1 6-bit) at an easily affordable price

Cortex ll offers over 34K byte memory for basic programmes High
speed 24k byte basic interpreter. Autoline numbering facilities
and full renumbering command. Full textural error messages
Arrays and strings limited only by memory. Extended Basic (lF-
THEN-ELSE). Assembler/Disassembler. Machine code monitor.
Real time clock

Cortex ll has excellent colour graphic capability High resolution
graphics (256 x 192). 16 colours
Separate 16k video ram for graphics, does not use Basic RAM.
Sprite graphics Fast line and point plotting.

All these features as standard with various upgrades available.

Supplied either as a self-assembly kit or fully built and tested, the
Cortex ll is designed to grow with the needs of the operator.

Cortex ll is the successor to the popular Cortex which first
appeared in November 1982. The new model incorporates a num-
ber of modifications to the original and is supplied with a 216 page
users manual.

Cortex ll standard kit
(lncludes RS232C, TV & Cassette lnterfaces)

RGB interface kit
Floppy disc interface kit (electionics)
Floppy disc interface kit

(hardware & connectors)
Disc Drive 5%" SSSD
Disc Orive 5Y4" DSDD
Housing for Twin disc drives
Centronics printer interlace kit (requires E-Bus)
E-Bus Kit (basic components)

Cortex ll Built and Tested

- Standard Model
Conlact Sa/es Oftice fot other options

All prices are VAT exclusive and are correct at time of going to press

Cortex ll is available by mail order trom:

Powertran Cybernetics Limited
Portway lndustrial Estate

Andover
Hants

SP1 O 3ET

Access/Visa card holders can order
by phone on (0264) 64455

€299.OO

G28.50
€86.sO

t24.50
El 50.OO
c295.OO

e 29.95
c35.00
e17.50

E399.OO

K]

eofleu tr
THE GROWN.U P MICROCOM PUTER

lnterak 1's greatest
asset - space for

expansron

(Up to 8 more cards
4/2" x 8" eachl

Interak 1

A METAL
Z.BOA COMPUTER

Colleges, Universities, lndividuals: Build your
own modular Z8OA-based metal 19" rack
and card lnterak computer. Uses commonly
available chips - not a single ULA in sight
(and proud of it). lf you can getyourown pafis
(but we can supply if you can't) all you need
from us are the bare p.c.b.s and the manuals.

(P.c.b.s range in price f rom C1 O.95 lo E17 .7 5
* VAT; manuals E1 - t5.)
The lnteraktion UserGroup has 14K BASIC,
Assembler, Fig Forth, Disassembler, Debug,
Chess and a Book Library, Newsletters etc.
No fears about this one going obsolete -
now in its f ifth successf ul year! Send us your
name and addresswith a2 1 p stamp and we'll
send you 40 pages of details (forget the
stamp if you can't afford it!) You've already
got a plastic computer for playing games,
now build a metal one to do some real work:
lntera( lnteralt I nterak!

Greenbank
Greenbank Electronics (Dept T11E), 92 Chester Road,

New Ferry, Wirral, Merseyside L62 sAG
Telephone: 051-645 3391

u
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PRO IECT

SPECTRUM
CONTROL PORT
ln the second and concluding part of this project, Mike Wynne
f ones finishes the description of the construction and goes on to
describe the software needed.

off at the shoulder before they
enter the plastic socket body. lf
yours has no shoulder then try
bending the leads outwards to
about 90': if this is not successf ul
you should try the alternative
method. Otherwise solder the
remaining strips to the copper side
of a small piece of 6 x4 hole
veroboard (Fig, 9). lf you tin the
board first it helps considerably.
Next solder the legs you broke off
the socket into the holes at the
edge of the veroboard so that you

B i[:,
and b he
diode into the board, followed by
the capacitors ets.
Then insert a I ire tvrap
socket in SK1 flush
with the PCB. lf you cannot get
low profile wirewrap sockets, an
alternative approach is shorvn in
Fig 8.

Take another low-profile u'ire
wrap socket and break all the pins

tions. Make sure that it sits down

of the original socket for the time
being

PARTS LIST _
I/O BOARDS

O = LINK THRoUGH

RESISTORS
R1-5 1k0 %W 50/o

CAPACITORS
C1 100u 16V

electrolytic
e,) 100 n ceramic
C4 47n ceramic or

100n miniature
ceramic

SEMICONDUCTORS
tc1
tc2
rc3
tc4
tc5
rc6
D1

74L5266
74 tS02
74 tS00
74L5283
7 4L5373
74L5374
I N41 48

MISCELLAN TOUS
SK1 2 off I pin DIL low

profile wirewrap
Dl L sockets and 'l

offS pin standard
DIL socket (or half
of a 16 way Dll-
header - see text)

SK2-4 8 pin standard or
low profile DlI
wire wrap socket
and I pin standard
DIL socket (or half
of a 16 way DIL
header - see text)

SK5,5 15 way right-angle
'D'plug,(see text)

PCB; 2 x 14 pin,2 x't6 pin and 2 x 20
pin DIL sockets,

29

Fig 7 ll O board PCB overlay.
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NOTEi
DISTANCE 'X'SHOULD BE THE
SAME FOR ALL CONNECTOFS
(APPROX 12.lsmm)

i NOTE THESE CONTACTS WILL
BE SOLDEBED TO THE UNDERSIDE
OF THE I/O BOABD ABOVE

s
CUT TRACKS

LOW PROFILE WW DIL SOCKET (8 PINI
WITH LEGS BNOKEN OFF
ITHEY SHOULD NOT PROTRUOE
THROUGH THE VEROBOARD HOLES)

The reason for the elaborate
construction is that the signals on
SK1, the B signals, need to be pro
cessed on the l/O board before
being passed onto the board
above through a socket precisely
above the socket through which
they arrive. This construction
technique is the reason for the
double height

lf you cannot get right-angled
D connectors, take two ordinary
D-type 15 way sockets and solder
thicker than standard bare, single
strand wires onto them. Bend these
at 90" so that they f it into the
holes on the board and let the
sockets protrude a little over the
edge of the board.

As many boards as are required
may be made and stacked up on
top of one another by means of
the connectors described above,
resulting in a sturdy tower. lt is
also a good idea to make a base
for the system. Cut a piece of
perspex, paxolin, SRBP or other
plastic to the shape of the control
board. Cut a smaller piece on the
component side - dropping
something conductive onto these
strips could be fatal to the com-
puter. The size of this piece is
shown on the overlay diagram. Put
the pieces of perspex in place and
clamp them (not too tightly). Use a
scriber to mark on the perspex the
centre of the holes to be drilled by
looking at the bolt holes in the
PCB. Having done this, drill
through the sandwich using a drill
the size of the hole in the PCB -2.5 mm or 0.1 inch if M2 or 8 BA
bolts are to be used. Four bolts of
each of two lengths will be
needed - one set have the PCB
and one layer of perspex to go
through, the others have the PCB
and two layers of perspex lt is
advisable to make small spacers to
go between the perspex and the
board out of narrow bore plastic
tube, to allow for the gap needed
for the solderered connections. lf
no spacers are used, tightening the
screws will cause unnecessary
stresses in both the board and the
pespex, leading to unsightly warp-
ing and possible damage to the
board. Finally, glue four rubber
feet onto the bottom of the lower
perspex plate.

Testing
The first thing to do is to check

your work until you are certain
that it is perfect Connect the con-
trol board up to the computer
without the external power supply
on and it should power up in the

ALTERNATIVE TO LOW PROF ILE
WIRE WRAP SOCKETS

AS PBEVIOUS

TRllrl FOIL BACK
FBOIII EDGE
OF BOARD

OBDINABY LOW
PBOFILE SOCKET

SPLAY OUT
LEADS AND
SOLDER TO TOP
OF SUBFACE

22sws WIRE PINS

FufiilsHI"Eft;ff"1HsiR?;-}
Fig 8 Construction of SK1.

lnsert but do not solder the
other three B pin DIL sockets. Suq
port the PCB such that it is level
and parallel to a smooth flat sur-
face and allow all the sockets to
rest so that they are the same
height above the PCB (with the DIL
header parts plugged in). After
making sure that they are also per-
pendicular to the PCB, solder
them into position.

Now clip off the leads on the
solder side to 2-3 mm (5-6 mm if
you use DIL sockets instead of
headers as the B plug parts). lnsert
theB pin(half of a16 pin) DIL
header plugs into the control
board sockets and carefully posi-
tion the l/O boards over them so
that they are in the correct place.
Now caref ully solder them into
position (this is the tricky bit!) -at this stage

move the l/O

prete the sor de ri n g,i#F,tifi?
lf you make more than one UO

card you can adjust the sockets to
make sure that they all plug into
each other. There should be
enough lead length to allow this
on all except SK1 so use this as a
reference.

30

Fig 9 Alternative for SK-l when low-
profile wirewrap sockets are not
available.
usual way. lf it does not, switch off
IMMEDIATELY, and check the
board until a fault is found. lf this
works, check that there is *5V
across pins 7 and 14 or B and 1 6 as
appropriate of all lC sockets, and
across the -FV and 0V connections
of SK1.

Srvitch off the computer and
disconnect the board from it Con-
nect up the external power supply
and *5 V should appear on pin 3
of lCl, but there should be no
voltage detectable in any lC soc-
ket nor on the connector back to
the computer. lf there is a voltage
where there should not be,
STOP NOW and check- it was at
this point that the author blew
every chip in his computer due to
a faulty lC1 01 .

lf all is well, apply a voltage of
6V f rom batteries across 0V and
*V on the edge connector and
check that: - supply is

remains in its
6V appears

b) lf only the ex sup
ply is connected ys in
its original positi ltage
appears across any lC sockets.
c) lf both supplies are in place,
the relay clicks over, and 5V
appears across the sockel
Even if all these tests wor( look
for shorts all over the board with a
magn ifyin g glass, concentratin g
particularly on the power supply
section.

lf everything has gone smooth-
ly, remove all pbwer,-plug in the
computer and switch on. Now

present across ali lC sockets
whether the external supply is

ETI NOVEMBER 1 984

CUT TRACKS

VEROBOARD WITH

LOY{ PROFILE
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WW LEGS FROM TOP SOCKET
SLDER TO PCB ANO CROP OFF CLOSE



PROf ECT: UO Port

connected or not, but as it is
plugged in or removed, the voltage
across the sockets may momeft
tarily fall.

From now on testing should be

order, making sure that po\!er-up
proceeds in the usual way bet-
ween each one, and if anythine
fails, switch off the and check until
a fault is found. Power should
alwavs be removed for the inser'-
tion 6r removal of any integrated
circuit

Now switch off and plug in an
l/O board without lCs, then Eo
through plugging in lCs 1 ,3.2,1.)
and 6 in that order, testine po\\ er
up each time as b n all
is complete, it is t acid
test will it actuall e t\\ o

" LO".
10 FOR A:0 TO 2ss
20 ouT 31,4
30 PRINTA! lN 31
40 NEXTA

On any line of the screen, both
numbers should be the same. lf
the numbers are all incorrect
switch off and look for a fault lf
only some are incorrect the faulty
bit can be determined by compar-
ing the binary equivalents of the
orinted numbers.' Now change the 31s in lines 2O
and 30 to 1 641 5, move SWl01 to
" H 1", and check that the program
runs as before. Also check that on
5Kl the following signals are cor-
rect B0:1, 81:0, 82:0.
ETI NOVEMBER 1984

BUYLINES
There should not be too many problems
with parts for this proiect, All the lCs are
available from Technomatic and Rapid.
The right-angle Dtype plugs used were
purchased from Electrovalue; other
types are available, but we would sug-
gest checking that they will fit the PCB
( Dtypes come in curious lead spacings).
The PCBs will be available through our
PCB service.

Check each subsequent board

boards plugged in below the one
in question).

Software And Use
lf rve wish to read from or

rr,rite to the nth board in the stack
in BASIC, then the address is:

31 *(n-1)X32.
ln machine code the instruc-

tion to use is lN A, nn or OUT nn,A
provided SW101 is at" LO" and
the board is the eighth in the stack
or lorver. lf these conditions are
not f ulf illed, then we must resort
to the instructions lN reg (C) and
OUT (C), reg Of course, these
instructions will not fail to work in
the f irst page, but those previously
described will in most circum-
stances be more convenient
When the second type of instruc-
tion is used, register pair BC
should contain this pattern:

rDi

Bit Number
o-4
5-8

9-1 3
14
15

Contents
all one
number of the board
in the stac( zero for
the lowesL
all zero
state of SWl01
zero

As an example, if we wish to con-
tinuously read numbers f rom the
fourth board in the stack display-
ing the results on the screen, and
output the one's complement of
the number (all bits inverted) to
the third board, this can be done
as shown below (assuming SW101
is set to " LO").

From BASIC:
10 LETA: IN 127
20 PRINT A
30 POKE 23692,100: REM
ENDLESS SCROLL
40 LETA: 255 -A
50 0uT 9s, A
60 coro 10

or from machine code:
STARTtNA,127
CALL PRI NT
CPL
OUT95, A
JR START

il5l"::i,iE H&f,:?r 
generar I

31



PROf ECT: l/O Port

OTHER COMPUTEB I/O COI\4PUTEB

Fig 10 Arrangements for exchanging data with another computer.

INPUT LINES

D(TNPUT SOCKETI

INT

OI/OUTPUT
SOCK ET

OUTPUT LINES

OV

START LD 8C,127 d
IN A, (C)
CALL PRINT
CDL
LD BC,95d
our (c), A
J R START

Note that the machine code ver-
s h endless loops -t erely as examples.

ow at the user side of
the hardware, there are several
points to guard against
1. Make sure that successive
boards are plugged firmly into
each other, and check that pins

have not become bent between
uses. Bad connections will have
unpredictable results, but are
unlikely to cause permanent
damage.
2. Never overload the Spectrum
power supply - always use the
external source when this is
possible.
3. Be careful not to take so much
current f rr the output lC that it
heats up - ! is one of the more
costly integrated circuits.
4. lt is unwise to connect both the
* and the - connections on the
input and output sockets to power
rails of external hardware. lf its

Data Exchange With
Another Computer

Figure 10 shows the basic
requirements of hardware used to
pass data between the l/O com-
puter (the one plugged into the
control board) and another com-
puter. With this hardware, it is the
other computer which dictates
when data transfer takes place. lt
reads when it wishes and sends
the l/O comp rrupt
when it has pl data to
be read. The s e of
utilizing Spectrum interrupts has
been detailed several times
recently in a variety of publica-
tions and is not of direct relevance
to the l/O control system, so it is
not considered here. F-,

ETI

MIC RORANG E elecrnourcs
Ull!T 258, STRATFORD WORKSHOPS, BU RFORD ROAD ( near Stratford Cantre)
LONDON Els 2SP. TEL: 01.536 14t5
Recently opened component shop i n the heart of Stratford, we have lots oi
special off ers (You will Iind us on the 2 nd Floor.)

We specialize in the manulat SOM E SPEC tAL OFFE RS
lure ol: (Many others in stock)
PrintedCitcuitBoards NE5534 1 off1.l5 10 off1.O5
No quantity is too small NE5532 1 off t.45 10 ofl 1,15

ALL pRrcES TNCLUDE vAT 1 50w Power amp module 1 2 50^ii#;;".j$"p''Ih&E ?"t"$#3[:StrSJo,n',[" 
un'' 

]3:33

ATTENTION TANGERIhIE OWNERS
***6809***

CPU BOARD
Runs with 80/82 or Colour Video Board

CONFIGURED FLEX

EPROM TO RAM CABD

SAE or Phone

RALPH ALLEN ENGINEERING CO.
Dept ETI

Forncett End
Nonrich

Tel: 095389 420

A ERITIS}I MADE OSGII.LOSCOPE
The new Bridage single and dual trace oscilloscopes.

Single beam f 195 Dual trace f,225
* Send for details today *

Agents and distributors required worldwide.

Bridage Scientific I nstruments
63-65 High Street, Skipton, North Yorkshire BD23 1EF.

Tel: (0756) 69511 (1O lines)

AT AN AFFORDABLE PRIGE

Mantrtactured in association with Scopex Electronics Limited
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PROJEGT DEUELOPMENT MATERIALS
ARMUORKilTATERNls PRII|IED CIRCU]Ia nls

t selection from our

HB2o9 TAPE.' 
e -

HB21o rApE.025" E1.os PLAIN COPPER CLAD PCB
HB21 1

HB.212
H8213
HBzl4
HB21 5
HB21 6

(6)

(6)

(6)

(b)

(1 rit)

(1 rir)

(3) V.76
(3) t276

I

TAPE .050" el.05
TAPE 062'' 81,05
TAPE.O8O" E1 20
TAPE .100" t1.20

S/Sided 3"x4" (3)
S/Sided 6"x4" (2)
S/Sided 6"x9" (1)
D/Sided 6"x4" (2)
D/Sided 6"x9" (1)

TAPE .031" E1 .05 ?
iiFE .5i0, ;j 6; rop Quality FR4 Fibreslass

PBII{IEI' CIRCUII EOIJIPilETT
LOW COST D.I.Y. EXPOSURE UNIT
Photo-resist and FOTOTOOL
materials require exposure to UV light -
the type of light used determines the
quality of reproduction
- this simple-to-make 

-\.

D.l.Y. kit comes / \
t"Jffi::#:#]d" {:\fr
etc. and full working L-) \-/
instructions to build
your own glass contact frame -
KIT HB/UV1 D.I.Y, EXP. UNIT T27.OO

PRINTED CIRCUIT
DRILLING MACHINE
COMPACT 2. SPEED
PCB DRILLING M/C
MAINS POWERED.
PRECISION MACHINE
FOR PRECISION
DRILLING.

HB 187 PCB DRILL [152.00

PCB DRTLLS (CARBTDE)
LONG LIFE SOLID CARBIDE FOB
PRECISION 1S=

HBOl9
HBO2O
HBO21
H8026
H8f27

e 1.26
t1.68
t1.89
t1.92
t2.1 6PADS

3l:tJll'*"tri,ll" " 
* "1lD

(500/roll)

H8222
H8223
H8224
H8225
H8226
H8227
H8228
H8229
HB23O

VEROBOARD
PrFPierced
Stripboard

lC PACK (Dual.in.line)
Symbols
Preprinted dense black on .G)1 2
acetate lilm (125 symbolsipack)

!oo!!oo HB2Bo/B 16 Pin DIL 1:1 E3.20
0,c!!00 H8281/B 16 Pin DIL 2.1E3.45
o,o,o,o,o,o,o Ng284lC 16 Pin DIL 1 :1 E3.45
o,o,o,oro,o,o HB285/C 16 Pin DIL 2:1 14.OO
ooooooo HB2BO/D 16 Pin DIL 1 :1 13.20
ooooooo HB2871D 16 Pin DIL 2:1 t3.45

CONNECTORS
Polyester Film-Strips 420mm Long
oooooo HBl324 Conn/D 1:1 (20) t7.10
oooooo HB/325 Conn/D2:1 (10) f7.10
llllll HB/s26 Conn/L1:1 (10)t7.10
llllll HBrc27 conn/M 2:1 (io)'t7.io

H8137 V Board 63x 95mm (1)
H8138 V Board 63x127mm (1)
HB140 V Board 95x431 mm (1)

PHOTG,RESIST PCB
iJiATERIALS
Top Crdrty, Pcitive PhdeResist rcB
HBO31 Pos S Sided 3"x4" (3) 12.29
HBO32 Pos S:Sided d'xa" \2) 1273
HBO50 Pos S'Sided 6"x9' (1) 12.79
H8039 Pos DiSided 3"xa" (3) [2.86
HBO40 Pos D,'Sided 6"x4" (2) t3.43
H8058 Pos DiSided I'x6" (1) [3 49
H8062 Positive Developer (1 lit) E2 06
H8012 Ferric Etchant (1 lit) fl .78
H8014 Process Tray (1) t254
HB017 Copper Cleaning t,o"* (, 

t., .On

FULL PHOTO BESIST KIT
HB/2 Complete Photo Besist Kit f29.00

PHOTO.TOOL MATERIALS
PCB photo masters made to highly
professional standards. UV Exposure.
High intensity lmage Positives or
negatives for simplicity of multi-
rmagrng.

EOilI TEH ADEOT{S
A comprehensive range of add-on Kits
(or ready-built units) is offered for
*ROBOTTCS* *MUSTC*
*SPEECHT( *Scientific
Developmentf SEND TODAY FOB
OUR "COMPLETE ADD.ONS''
BFIOCHURE, which describes all kits.
Available for most popular computers.

FULL HOBBYBOARD CATALOGUE AVAILABLE

E_I-III onoen roavt - -.-7,8I
OTY REF DESCRIPTION

o/D l/D
PAD.062.025
PAD .075/.025
PAD.100/.031
PAD.125/.031
PAD .150/ 031
PAD 180/.040
PAD 200/.040
PAD.220t.O40
PAD .250/ 040

t3.05
83.05
t3.05
t3 05
t3.05
t3.05
t3.05
t3.05
83.0s

t1 10
t1 27
t5 00

H8189 CARBIDE

HBl90 CAFBIDE
H8191 CARBIDE

H8192 CARBIDE

H8193 CARBIDE

H8194 CABBIDE

HB]95 CARBIDE

O9rnrn (1) 1202
1Omm (1) 12.02
1,1mm (1) 12.02

1,3mm (1) 12.02

16mm (1) 1305
2 Omm (1) t4 09

3.0mm (l) 1522

DR [L
DR LL
DR LL

DH LL

DB LL

DR LL
DR LL

ARTWORK FILM &
ACCESSORIES
Double Matt High Stability Polyester
HB2O2 Artwork Film 44 (5) E1.78
HB/CKGA3 Precision Grid A3 (1) t7.00
HB/352 Artwork Knife (.1) 11.44
HB/353 BladeE-..-a (5)C0.40
HB/354 Blade g*r (S)[O.SO

E ECIRO]IIC PBOJECT KIS
A special selection of popular electronic
projects from Argus Publications is now
available. A wide choice of interest is
covered including fComputingf Music

*Hifi*SecuriffiNovetty.
All kits include PCB, components, case & panels and
inslructions, and are otfered at prices to suil all

pockets. SEND TODAY FOB 0UR 'ELECTRONIC

KITS'BBOCHURE

HB3 Fototool Kit Complete
H8101 Foto ps film 15x20cm

HBl 02 Foto pos film 20x30cm

HB1 05 Foto neg film 1 5x20cm

HB1 06 Foto neg film 20x30cm

HB1 09 Fototool Developer

HB111 Fototool Fixer

t27 00

t5 07

1877
t4.1 0

[6 49

t2 90

t1.89
I
!
t
t
I
I

LABEL & PANEL MATERIALS
Convert Fototool masters inlo highly professional

labels and panels, Simple process - durable finish,

Packs include lamination flm and Double sided

adhesive.

HB1 14/YELL. Yellow Fotolam 20x30

HBl l4ELUE Blue Fotolam 20x30

Please send me lull Hobbyboard
Catalocue t, ComouterAdd-ons[_t
Electro-nicsKits ! ComiuterCable tr
Name

I
I
I
I
!

COMPUTER LEADS & CABLES
A comprehensive range of Ribbon mnnectors,
cables and connectors is available lor mostpopular
computing applications. SEND TODAY F0B 0UR
,COMPUTER 

LEADS & CAELES' BROCHURE
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DISC DRIVES
These drives, fitted with high quality slim line Japanese mechanisms are supplied rn
attractive cases with BBC matching colour and come complete with data and power
leads, manual and formatting disc The 40/BOT switching is supplied as standard on
TEAC 80T drives Single drives are aupplred with or without power supply All dual drives
are supplied with integral switch mode power supply. TEAC & l\,llTSUBlSHl drives are
compaiible tor both single and double density operation These drives can also be used
wiih any other micro with a Shuggart A4OO interface

1 x 1 00K TS55A (40T) TEAC €1OO (a) CS55A TEC with PSU €135 (a)
1 x200KTS55E(4OI8OT)TEAC e155(a) CS55E TEC with PSU €165 (a)
1x400KTS55F(40/8OT)TEAC €185(a) CS55F IVllT. with PSU €'195 (a)
2 x 100K TD55A (40T) TEAC with PSU 40/80T Switch lModule E3O (c)

C3OO (a) 3' Hi'tachi l OOK Drive €'l 15 (b)
2 xzAOK TD55E (4Ol80Tt TEAC with PSU TDs5tV (80TG) N/titsubishi €4O0 (a)

€375 (b)
2 x 400 K TD55 F (40l8OT) TEAC with PSU

e42O (a)

ACORN COMPUTER SYSTEMS
BBC [\.4odel B Specia offer €32O (a)

BBC Model B+Econet C389 (a)

BBC lModel B+DFS €4OO (a)

BBC N,4odel B+DFS +Econet €45O (a)

UFGRADE KITS
A to B upgrade Kit C75 (c)

DFS Kit €95 (c)

Econet Kit €45 (c)
Speech Kit €47 (c)

ACORN ADDON PRODUCTS
280 2nd Processor . €352 (a)

6502 2nd Processor €1 75 (b)

Teltexi Adaptor C19O (b)

IEEE lnterface 1282 2A2 lb)
Prestel Adaptor €99 (b)

RH Light pen C39.5O (c)

TORCH UNICON products inc uding the IBM Compliible GFADUATE n stock
For detailed specification on any of the BBC Fimware/Periphe€ls listed here or

information on our complete range please write to us

BBC Micro Computer System
OFFICIAL DEALER

SCOTCH 3 M DISCS

,nd!stry slandard discs have been manufactured w th advanced techniques are of such
tLghqualfyihalthererrortreeireeperformanceisguaranteedforlifeltevertheirisadisc
ra, ure. rhe d sc rs replaced w tho!1 quesilon.
D scs n pacKs of 1 0:
40 Track SSDD €1 2.5O (c) 40 Track DSDD e1 7 (c)
80 Track SSDD .. .. 2'l tO 80 Track DSDD Q22lc\

PRI NTERS
Our vrde range of pr n Peiitive
prices Wehavetheiul itY,flex-
ibility and versatility. T nts and
other new exciting fea ting we
have the BFOTH ER and JUKl pr nters To support our range of printers we also carry a
wide range of pflnter inierfaces accessor es and consumables

EPSON: RX80 FTE225 ( a); FX80 831 8 (a); FX 1 00 €460 (a):
KAGA TAXAN: KP 810 €2 g (A); KP910 €369 (a):
BROTHER: HR15 €35O (a); EP44 €199 (a):
JUKI: 61OO €359 (a).

ACCESSORIES
EPSON Serial lnterface: 81 43 C35 (b); 81 48 with 2K buffer
€so (b).
EPSON Paper Roll HolderEl 7 (b); FX80 TractorAttach€37
(b); RVFX80 Dust Cover €4.50 (d).
EPSON Ribbons: MVR)7FX80 €6.50; MVRVFX100
E12.sO (d).
J [-J Kl: Serial lnterface€60 (a); Tractor Attach. €99 (a); Sheet
Feeder €1 99 (a); Ribbon €2.50 (a).

BROTHER HR'l 5: Sheet Feed €199 (a); Ribbons - Carbon
or Nylon€3; Multistrike€5.50 (d);200 Sheets Fanfold with
extra f ine perf. 9.5" - €13.50; 1 15" €17.50 (b).
BBC Parallel Lead €8; Serial Lead €7 (d).

DRIVE ACCESSORIES
FLOPPICLENE Disc Head Clean ng Klt wiih 20 disposable cleaning discs ensures coft
tinued opiimum performacne of the drives €1 4.5O (c)
Single Disc Cable €6 (d) Dua Disc Cable €8.5O (d)
l0DiscLibraryCase e195(c) 30DiscStorageBox €6(cr
30/40DiscLockableBox Cl4(c) 70,/BODrscLockableBox C19(br

MONITORS
A cho ce oi high qual ty RGB N4onochrome mon tors rs avaitab e The British made [,,4lCROV T C
Std/Med/Hi consisientrelta e -
BGB/PAL/A range provtdes ee.
format.Japa iResgreenscre tlo^
forh ghc ari nttorsaresupp om-
puter at no extra charge

MICROVITEC14" RGB
1431 Std Res €195 (a); 1431AP std Bes PAUAudio
€215 (a);
1451 Med ResC295 (a);1a41 Hi Res€399 (a);
2031 20" Std Res€36O (a); Plinth for14" Monitors€8.5O.
Microvitec Monitors with TTL/Linear lnputs also available
KAGAVISION III
Hi Res 1 2" RGB €358 (a);
Green Screens: KAGA 12G e 1OO (a); SANYO DM81 t 2CX
€99 (a);
Swivel Stand for Kaga GReen €22.50 (b);
BBC Leads: KAGA RGB tS Microvitec €3.5O; Mono
chrome t3.50 (d).

MODEMS
Our range of modems includs TELEN,4OD-2, a Bf
approved V23 12OO/75 and 1 2OO11 20O modem
idealforPRESTEL use 865(b) BBC cabte€9.50.
BUZZBOX, a very compact BT approved V2 1 3OO/
3OO Baud, battery operated modem ideal for inter-
computer communication, bulletin boards etc €65
(c) BBC lead €3.5O. External PSU €8. MTNOH
MIRACLES WS-2OO0- the ultimate multi-standard
modem, coverLng all common bELL and CCITT
standards up to 12OO baud The optional'auto-
answe/ and'autodial' boards gives this modem
the greaiest potential of all €1 29. Please phone
for details of accessories and our comprehensive
range of communication sof tware

SOFTY II
This low cosi intelligent eprom pro
grammer can program 271 6. 251 6,
2532,2732. and with an adaplol
2564 and2764 Displays 51 2 byte
page on TV - has a serial and
parallel l/O rouiines Can be used as
an emulator, cassette interface
Softy ll Cl 69.00 (bI
Adaptot lot 27 64 /2564 e25.OO (cl

SPECIAL OFFER
2764-25........84.
27128-25
27124-30......... €1
6264-15..........
6262LP-1 5 .......
6264-12..........

CONNECTOR SYSTEMS

AMPHENOL
CONNECTORS

36.way plug Centronics Parallel
Solderls.2s !DC!s 25
36-way socket Cenironics Parallel
Solderts 50 IDCeS 50
24-wayprug lEEESolderfS lDCe4 75
24-waysocketlEEESolder!5 lDCt475

PCB Mtg Skt
Any Pin 24 way Solder 600p

36 way ZOC 650p

I.D. CONNECTORS
(Spo€dblock TYPoI

No of Header Fecep- Edge
v/ays Plug tacle Ccnn
10 90p 85p 120P
20 115p 125p 195P
26 175p 150p 21OP
34 200p 160p 320p
40 22OD ISOP 3,10P
50 235p 200p 390P

EDGE CONNECTORS
0.1 c 156'
- 300p

150p

- 350p_ 140p
175p 220p
225p 220p
200p
250p
260p
l90p
395p
400p 500p
600p

2 - Gway (commodore)
2 ( lcway
2x 12-way (vrc 20)
2 x 18'way
2 x 23-way (ZX8l)
2 x 25-\|ay
2 x 28'way (Spectrum)
2 x36-way
1 x 43'way
2x 22-way
2 x 43-wa\
1 x77 -w ay
2 x 50 way(S100conn)

RIBBON
CABLE
(grey/me1':

10-way
16-way
20-way
26-way
34-way
40-way
50-way
64-way

EPROM IIPROGRAMMER
Our current versron of the highly popular Eprom prG
grammer rs now avai abte enhanced to provtde more
and better tacrlilLes for easy programming by the user
Thesoltwarewi maintainrissuperiorityoverallcurren
tly available srmi ar p nrmers The range of eproms
hanoledhasbeenwi d,to ncludetheepromswilh
ower programmrng vollage and eproms wh ch can be
programmed us ng fast alqo . Control of all opera'
tions has been moved to lhe oard. The screen dis-
play has been improved to grve more informatlon The
scree n edi I ing facr lities have also been modified to sim
plify the data enlry
' The new Eprom Programer w now program 25T 6,
2532.2564,27 1 6.2732.27 64 27 1 28 and27 128 + 5\
eproms. an I but ih a stngle pass.
" The progr merwrl d with integral power
supply.and erfaces CviathelMHzbus.lt
s fully buffered and compltes wrth Acorn protocols

There rs no power drarn from the computetl
Please leleDhone t'or lutlher details

D CONNECTORS
No of ways

9152537
MALE
Solder 80p l05p 160p 250p
Angled 150p 210p 250p 365p

FEMALE
Solder 105p 160p 200p 335p
Anqled 165p 215p 290p 440p
Hoods 90p 85p 90p 100p
IDC 25-way plug 385p. Socket {50p.

EURO CONNECTORS
DtN 41612
2 \ 32way St Pin 230p 275p
2 x 32 way Ang Pin 275p 320p
3 x 32 way St Pin 260p 300p
3 x 32 way Ang Pin 375p 400p
lDCSktA+B 275p
lOCSktA+C 350p

FoJ 2 x 32 way please specily
spacing (A+8, A+Cl.

RS 232 JUMPERS
(25 way D)

24' Single end lvale t5 00
24" Single end Female e5-25
24' Female Female e10 00
24' Male Male eg 50
24" Male Female ES 50

DIL HEAD
Solder

14 pin 40p
16 pin 50p
24 pin 100p
28 pin 200p
40 pin 200pTEXTOOL ZIF

SOCKETS 24-pine575
28-pin f8 00 40'pin eg 75

TEST CLIPS
14-pin 375p 16-oin 4OOo

40.Din E10.30
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74OO 3OP
7401 3OP
74a2 3Op
7403 3Op
74OA 36p
74OS 3Op
74OO 4Op

74aA 3Op
74a9 3Oc
141a 3Op
7411 3OP
7412 3Op
7413 5Op

7416 36p

142A 3Op
7421 6Op
7422 36p
1423 36p
142a 4Op
7426 4Op
7427 4Op
742A 43p
7430 3op
7432 36p
7433 3op
7437 3op
7438 4op
1439 4op

7441 gop
?442A 70p

7445 tmP

7448 1 2Op
?4aa 36p
7451 35p
7453 s8p
f4aA 3Ap
7460 55p
7170 5Op
7472 55p
7473 550

1415 6Op
7476 45p
74AO 65p
74A1 1 AOP
7aa3A 1Osp
14A44 125p
7485 1 lop
7486 42p
74A9 21Op
T49OA 55p

74924 lop
7493A 55p

7495A 6op
7496 8op
7497 21Op

741a7 sOP
741A9 750

741 r r 55p
71116 17Op
74118 11OP
74r 19 

'70p74 r 20 l@p
74121 55p
14122 7op
74\23 80p
7412a 65p
14126 55P
7412e 55P
14132 75p
74136 7Op

74142 25OP
74143 27Op

7A145 1lop
?4147 170p
7414A 14Op
7t150 1 7a

741 53 8op
74154 14op
74155 AOp
74156 1@p
741at AOp
74159 175p
7a160 ltOp
74161 6Op
1A162 11Op
7{r63 tlOp

74170 2@g
74172 42Op
74173 14O0

7a175 105p
74176 1mp
7417A 15Oe
74179 15op
74140 1@p
7!t8t 3&p
741A2 l4op
141A4 tAOp
74185A lAOp
74190 13Ot
74191 1 3Op
74192 11Op
7419! 115p

74195 8Op
74196 t3Op
74r97 llOp
7419A 22OD
?4199 220p
74221 llOp
14251 1@P
74259 15Op
TA26a AOp
74273 2@p
74276 1&p
74274 llop
74279 gop
74283 1O5F
74285 32Op
74290 gop
74293 gop
74294 18Op
74351 2@p
743654 8Op
743664 8Op
743674 AOp

74L$66 52p
74L$67 52p
74L$6aA 50F
74L$73 1@p
74LS74 llOp
74LS75 75p
74LS377 14Op
74L$78 llOp
74L$79 l4Op
74L$41 45op
74LS9O 80p
741S93 llOD
7!L$95A11Op
74L$99 14Op
74LY{5 18op
74L965 l4Op
74LY67 l&9
74Lggo lsop
7415540 t4Op
741S41 14Op
74L$oA 7@p
74LS610 !@F
74L$121mp
74L$2!13Sp
74L5626 225p
74L5628 225D
7!L$29 !&p
741$40 3@9
74LS64o 1

3@p
74LSar 2@p
74 LS642'1

mp
74L$43 zrcp
74L$.3:

@p
74L$a4 35Op
74L$.s 2@p

r4LS68 SD
74L$69 mp
74L$70 1&p
7aL$82 3Fp
74L$84 6$p
741$67 5So

4030 35p
4031 t 125p
4032 1@p
4033 tl25p
4034 25Op
4035 7OD
4036 27OP
4a37 1 1Op
4038 1@P
4039 25OP
4040 6Op
4041 55P
4042 sOP
4043 6Op

4M5 1@p
4046 6Op

4O4A 55p
4@9 36p
a05O 35p
aO51 65p
4052 AOp
4053 @p
4054 rcP
{055 AOp
4056 ASp
@59 @p
460 7Op
263 65 p
ac56 €p
1CE- 23Op
4$a 25p
4$3 24p
.a-a 24p
!a-' 24p
4- a 24c
zorl 249
4:3 249

"l;E 65p
41- 25p
!a-a 25c
4aa- 219
!.- ? 25D

-:: &P
+a 75p
-a-. t2op
.:;: sp
3::= $p
-aa Sp
r:: 270p
at:: 759
a:9: sD
&1 S,
:::: $o
::,:: $P
!aa: 950
r::: 6E

4aP
40045 1 2Op
4Oo97 36p
40098 4Op
40100 150p
401 01 1 25p
401 02 1 30p
40103 2@p
401 04 1 20p
40r05 1Sp
40i 06 €p
40r07 55p
40r08 32OF
@1Og &p
ql1O 2ZSp
44114 223p
q141 2@P
40i 63 1@p
44173/4067

1 2Op
40174 1@p
40r7s l@p
40192 1mp
4n2aa. l6i
40245 150p
44257 1@p
40373 1&p
40374 1@p
80C95 75p
80C97 75p
80C98 759

MC14412 7sgp
M1922 4@p
ULNzOol 90P
ULN2OO3A

90P
ULN2OO4 A

90P
ULN2068 2sp
ULN2802 1Sp
ULN28o3 1rcp
ULN28O4 1Sp
75107 Sp
75108 Sp
7sr09 12Op
75110 Sp
i5112 1@p
75r13 12Op
75rla 1@p
75r15 14p
75121 1&p
751?2 1 40p
75150P 120p
7515! 12Op
75r 59 22Op
75160 mp
7sr6r 3SP
75162 @P
75172 3@p
75182 $p
75188 @p
75189 rcP
7535 1 sop
75451 70p
75452 7Op
75453 7Op
75454 7Op
75480 1 sop
7s491 65p
75492 Asp
A126 12op
8T28 12op
8T9s 12Op
886 12op
8T97 1 2Op
8T98 12Op
81 LSgs 14Op
81 LS96 22Op
8j LS97 14Op
81 LS98 22Op
88LSr20 5@P
9602 3@p
96364 1@p
9637AP 1 60p
9638 leop
ZN425E8 330p
zN426E8 35op
ZN427E 6@p
zN42aEa 4Sp
ZN429E 21Op
2N447 E 9@p
ZN459CP 3mp

2516€v 3Sp
25r 6.35 SSp
2532 4SP
2532'30 5$p
25M ASP
27OB mp
2716 {v 3$p
27r6 35 5$p
273? 4$p
2732A.2 7@p
2732A.35 @P
2764 25 6rcp
27 64 25 t14
27128-25 ElA
2712a30 E16
TMS2716 5mp

i 802CE O$p
2650A e12
6502 3Sp
65024 5Sp
6sm2A €15
65028 S@p
6800 25OP
6802 2mp
6ao9 65Op
6809E E12
68m9 el2
68rcg E el6
68000 LB C3A
8035 5@P
8039 5@P
8080A 42Op
8085A ASp
8086 e22
8088 el7.50
8748 POA
TMSj 00r el 2
TMS9980 €1 2
TMS9995 €1 2
wD55 El4 50
Zeo 2&p
ZSOA 375p
ZEOB A@p

/4L90 28p
74L91 28p
/4 L92 26p
74 LS3 28p
74L94 28p
74L$5 28p
74L98 28p
74L99 28p
74LS10 28p
74LSi 1 2Ap
/4L512 26p
74LSr3 34p
74LSr 4 52p
74LSr5 26p
74LS20 26p
74L521 ?8p
74L522 2gp
74LS24 50p
7!LS26 28p
741527 2Ap
74LS28 2Ap
74L*0 26p
74L$2 2Ap
74L$3 2Ep
741S7 28p
74L$€ 28p
74L90 28p
74192 55p
74 L$3 150
74L97 gop
74LVB 90p
74LSsr 3Op
74LS54 3Op
74LS55 3Op
74L573A f,Op
74L574A 3Sp
74LS75 4Ap
74L576A 43p
74LS3A 7Op
741S5 &p
74 LSO 35p
74LS90 gp
741591 $p
74LS92 mp
74LS93 gp
74L595B 75p
74LSs6 90p
74LSl07 43p
74LSrO9 43p
74LSl12 45p
74LS1r3 45p

71L5122 7Op
74LSr23 90p
74tS1rAt

62911 40p
74LS12s 50p
7!1S126 50p
74LSr32 65p
74LSr 33 50p
74LSr 36 45p
74LSr38 60p
74LSl39 60p
74LSl45 11Op
7415147 175p
74LSr18 14Op
7! LSr 51 70p
74LS152 2@p
74LS153 70p
74LSr54 2@p
74LS155 70p
74LS156 7Op
741S157 60p
741S1 58 70p
74LS1604 75p
7{LS161A ?5p
74LSl62A 75p
74LSl63A 75p
74LSl64 75p
74LSl65A11Op
74LS166A1Sp
74LSr68 130p
74LSi69 l30p
74LS170 160p
7a LS173Al 1Op
74L5114 75F
T4LS175 7ap
74LS1Ar 2@p
741S183 190p
74L51 90 gop
74LS19r 90p
74LSrS2 90p
74L5193 909
74LS194A 75p
74LSr95A 75p
r4LAr96 90p
74LSl97 90p
74LS22r l@p
7aL5240 90p
74LS24t 90p
7dL5242 90p
74L5243 90P
74L5244 90p
74LS245 l6Op
74L5247 llOp
74LS248 tlOp
74LS249 llOp
74L52s1 75p
7415253 75p
74LS256 90p
74152574 7Op
74LS258A 7Op
74LS259 1 25P
74LS260 75p
74L5261 1 20p
7415266 eOF
7415273 125p
74LS279 70p
74LS280 1 gop
74LS283 A5p
74LS290 65p
74LS292 9mp
7415293 90p
74LS295 140p
7415297 9@p
74LS29a 1@p
74LS299 25Op
741$21 37Op
741$23 33Op
74L924/624

35op
74L$48 2@P
74L$52 t2Op
74L$53 12Op
74LS56 21Op
74 LS63 lAOp
74LS64 t6Op
74L$65 52D

AYs3600 750p
74C922 650o

21Or 4@p
2102 25Op
21078 @p
21 11A 35 @P
2114-2L 3fip
2114 31 2*p
2114 4L 2@p
2141 32Op
4027-3 Sp
4116-15 2@p
4116-20 l75p
4118 3 5@p
4164'1 5 55Op
4164'20 4Sp
4416-20 4$p
4532-20 2Wp
4816AP 3 2@p
51 0r /5501

37oP
5514151 14

250p
5516 65Op
6r 16P-3 5@p
0r l6LP 3 srcp
6264 1 5 e2a
6514 45 25Op
681o 1@p
745189 225
74S201 3sp
74S289 225p
s3415 g@p
93L422 95OD

cFT6545 E9
EF9364 !8
EF930s e30
EF9366 mO
EF9367 836
MC6845 650p
MC6845SP

750p
MC6847 OsOp
SFF96364 EA
TMSgS]8 EsO
TM59927 814
TMS9928 €20
TM59929 €18

SMEz UHF45Op
$undE vlsion
12Mlz tr2

1@p
I0l (Hz 4@p
I mMHz 27Op

1 A132 225p
2 00 2235
2 r5760iLj 2@P
2 457601S1 25OP
25 25Op
2 662 2Sp
3 276 1 5Op
3 s795 O2Op
4oa 1 5Op
4194 2@p
443 1@p
4 608 25Op
4 91 52 25op
5 0o0 1 sop
5 06a 25Op
6 oo 1qp
A144 l@p
7 oa l5op
7 168 175p
800 15OP
8867 175p
roO0 175p
r o 50 25Op
1070 1rcp
11 0O 3mp
1200 15Op
140o 175p
14318 16Op
14756 2fi9
15 O0 2@p
r6o0 2@p
\ 7 131 2@P
i800 17Op
1a432 1Sp
r I969 1Sp
20000 ,75P
24000 lSp
4800 175p
115 25Op
PXOl 000 !1 2

2651 E12
3242 A@p
3245 4rcp
6520 3@P
6522 3$p
6s22A 55Op
6532 52Op
6551 55OP
6821 1 sop
64821 22Op
6829 €t 2 50
6840 375p
66&0 6@p
6950 I rcP
68S0 2SP
68s2 zSp
6454 65Op
68&4 A@p
6a75 5@p
ar 54 A5Op
81 55 5@p
8156 @P
AZAS 225P
8212 2Sp
8216 l@p
e22a 3Op
8226 3@p
6228 27Op
e2L3 4$p
e2$ 9$P
62a. A Sp
aza3c-s @p
52a:4C 5

El9
a2:a e5
3Za-:: Er1
3::3: : Er 1

s2- *
:2-: e9
3::: El I
224 7$o1al 7sp I t.!c'a" 7$p
::::; Err lccvB':E@P
i-asA E24 I 4lC2B 7*6

AD56] J E2O
aD7581 El 5
AD08o8!1$p
AM25Sl0 35Op
AM25 L52 52 1

35Op
AM25 152538

350P
AM26L$1

1 2Op
AM26L$2

1 2Op
07002 812
OAtrO CBl-V

e2a
0M8131 6@p
DP8304 35Op
DS691 5@P
oS830 l&p
DS831 150p
OS832 lWp
0S833 225p
0S635 2AOp
D$836 150P
Ds838 225p
LFl320l 4Sp
MCr 48a rcp
MCr 489 mP
MG446 2$p
MG459 4Sp
MB4iO 475p
MB48O 8Sp
M6486 2rcp
Me467 2rcp
tuo2a 325p
MGF4 3259
MC:411: ryp

rzsa @p
i !s: $P
-4S-i tue
-ztra s9
r3s i 9p
;is_ ,5p
-zs2a 9p?.s2: r @E
r4sa &p
7zs2 @P
7.S; @p
74$a T5a
74y0 sp

lc%a 45p
1ASJ. 75p
7.Ss 450p
74 S6 1mp
7<5112 1Sp
74S113 l20p
74Si i4 12Op
74Sr24 5Sp
745132 1@p
74S1 33 6Op
74Sr38 1rcp
74Sr39 1&p
74Sr40 1@p
74Sr 51 1rcD
74Sr53 1Sp
74Sr57 21Op
74Sr 5a 2@p
74S163 @p
74516E 7@p
74Sr 74 @p
7451 75 320p
74Sr8a 1&D
74Sr89 225P
74Sl94 @p
i4sr95 @p
74S1S6 3rcp
745200 450p
745201 320p
745225 52Op
7{S240 4@p
74S24r @p
7452{4 5@F
745251 250p
745257 25Op
74S258 250p
745260 1@p
7a5261 3@p
745262 11@p
7132A3 27OC
ia1287 225p
745288 2@p
74s289 225p
745299 55Op
74S73 4OOp
74$74 4OOp
74$87 225p
74W72 475p
74V73 475p

74975 45Op
745570 05Op
74S571 3OOp
74$73 5@p

8212 826
FD1771 E20
FDl 791 E22
FOl 793 E20
FDr 795 e2B
FO\737 E22
wD2r93 $6
vtD2?97 832
wDr 69r E1 5
vvD2143 a8

eeN 9p Z2pr 22p
14pn lOP 24pr 21p
16pn llp 29p. Z6p
18 p,. 16P 40 p n rcp
20 orn 18D

8 Ern rcp 22 ptn 75p
i4 P " 429 :4 prn 75p
10 p'n 45p 26 pr. l@p
18 p,n Sp !O o,. 13op
2cDr 65p

T P30A 35p
T P30C 4O9
IlP31 A 4Op
TtP31C Sp
T|P32A 45p
TIB2C 4p
T P33A 7Op
T P33C AOp
T|P34A gop
T|P34C 12Op
TlPssA I 20p
TiP35C 1€p
TlP36A 1@p
TlP36C 1Sp
TlP41A Sp
TlP41 C 55p
I|P4?A 6Op
I P42C 65p
T P54 1@p
TlP55 lSOp
TlPl 20 75p
TlPl 21 75p
ItP122 mp
TlPl 25 75p
TlPl 26 SOP
I P1a2 12Op
1)P147 1209
T P2955 @p
T|P3O55 ZOp
TlS93 3Op
VNlOKM sop
VN66AF $p
VN88AF C1
ZTX] 08 1 6p
2Tre00 1Ap
ZrX452 45p
ZTXsoO zop
ZIX5O2 2Op
z1x5o4 22p
ZTX552 55p
ZTX652 @p
zrl752 7Op
2N697 35p
2N698 45p
2N7ooA 36p
2N708 36p
2N91 8 45p
2N930 3Op
2N1r31/2 50p
2Nr613 36p
2N171 I 36p
2N21a2 7OP
2N2160 3Sp

2N22224 @p
2N2369A 30p
2N24A4 3Op
2N2646 sop
2N29Oa/5 Sp
2rl29OOA 30p
2N29C7A 30p
2N2926 12F
2N3053 36p
2N3054 mp
2N3os5 55p
2N3442 14Op
2N3553 24Op
2N3584 250P
2N3643/4 €p
2N3702/3 16p
2N3704/5 16p
2N3706/7 l6p
2N37o8 16p
2N377C 2@p
2N3819 {p
2N3823 3Op
2N3866 gop
2N39o2 7@p
2N39o4 tap
2N3s06 i8p
2N4036 65p
2N4037 65p
2N4123i4 27p
2N4125/6 27p
2N4401/3 25p
2N4427 gop
2N487r 5Op
2N5087 27p
2N5089 27p
?N5172 27p
2N51 91 gop
2N524s 4op
2N54or 6Op
2N5459 3Op
2N5460 6Op
2Ns485 36i | 1A 5OV 19p
2N5875 25Op I rAroov 2oP
2N5883 375D I lA4OOV 25p
2N6027 3OD | 1A6OOV 3oP
2N6os2 3@D | 2A sOV 3oP
2N6059 325p I 2a 1oOV 35P
2N6107 65p I 2440oV 45P
2N6247 t$o | 3A2oov 6op l a''!:
2N6254 t3oD | 346o0v 72p I 199mw
znoigo eii | 4aloov esp | 1w
2SCr306 l@p | 4A4O0V lmp

2SC1957 90p
2SC1969 150p
2SC2028 AOp
2SC2029 2@o
2SC207a 1mp
2SC2335 2@p
2SC2612 2@p
3Nl28 2@p
3 N140 2@p
3N141 2@p
3N201 2@p
3N2o4 2@p
ao29o 25op
44361/2 75p
40595 120p
40673 gop
4aa71/2 l@p

LM3OgK ]AsV
LM323K 3A 5V
78H05KC sA5V
78Hi2 5A12V
78rc5 r0A5V

LMSOSAH
LM3r 7T 10220
LM31 7K TG
LM337T
LM3sOT IOA+VAF
LM396K 1OA+VAF
LM723 N
78HGKC sA+VAR
78GU C 1A+VAF
TgIGGKC 5A-VAF
79GU]C 1A-VAF

1@p
35OP
tup
mp
@p
25O p
lSOp
2q0
225p

Elt
50p
575

225p
675 F
250p

ADl61/2 45p I BFso 4s.
8C107/8 1ap I erxears rciBClosC 2Op I aexaari solBC!69c laP I BFXBB mlBcliz 18P I -Fxss is;
B3l;g'' 338I "+V:l-1" ::i
E3t3i" t8E I s:[3 :3iBC1e7 rcp I ;ei:-c ;;iBCzl&3 r6p I asrrc,zo mo

i8:il 
-l;il sir:i r3si

E ii fiil :rlii^ li;r
Ei!i6,: $! I sffiffi ;si
EE16E iill BIIBB lsai
EEEi?i iill E',f'" tasi

EEi:8" illu:al: ;:si
Eiri iis I ul;sll *si
Eilii,. iiil uj;ul ;ai
Eilii fi!l lli:iil"ssi

E!!ii ni I iliEi :'i:i
Elifi frx I urune- si
EEii6 frBl wili: si
EEi?e EE I urim: :si
Ei:3iB 3iBlffiiff: isi
EEi:i' fll u::ri: ::i
EEEii,, iiilw:tii si
EiE!!" ,iiil lr,ll' iliBFx2e qsp i iii,i63 ;;

25p
30P
35P
&p
45p
@p
5oP
7oP

l@D

BYX363O0 2Op
OMl 1Op
oA9O/91 9p
oA95 9p
OP00 sp
OMA2 lop
1 N914 4P
1 N916 7P
I N41 48 49
r N4OO1/2 5p
1 N4003/4 6p
1 N4o05 6p
1 N4006/7 7P
1 N5401/2 r2p
1 N5403/4 14p
1 N5404/5 14p
I N5404/7 19p

3A4OOV mP
6A4O0V 7OP
6A5O0V AAp
8A400V 75p
8A50OV gsP
r2Moov 85p
12ffioov 105p
16Maal 22Op
16re0ov I rcp
T28O0D I Sp
Ttc2o6D @p
TlC226D 75p

4O0O 2Op
4001 24p
4OA2 25p

4AO7 Sp
4008 @P
4009 45p
4010 &p
4Or 1 24p
4412 25p
4013 30p
4414 6Op
4015 7Op
4016 3gp
4017 55p
4018 eop
4Ol9 6Op
4O2O AOp
AO21 6Op
AO22 7O9
4023 3Op
4O2A 4gp
4a25 24p
4426 eOP
4027 4Op
4a2a 6Op
4029 ?5p
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ACTIVEB
LOUDSPEAKER

ess at some length in the first two
now turns his attention to the

Figure 1 shows the cabinet con-
struction in sufficient detail to ena-

Do not attempt to cut the
veneered panels with a hand-
saw - find a supplier who is will-
ing.to cut them for you using a
high speed circular saw. Thiiwill
ensure that the edges are square,
which is essential iivou warit the
final result to have a'professional
appearance. I he bare edges

he time has now arrived to do
your Chippendale impres
sion, having first checked that

ob
is
h

contact adhesive is less likely to
drop off.

The mos art of the
cabinet con preparing
the front ba ive units -
should be recessed using the tem-
plates provided to mark-out the
panel before commencing lf you
do not have the correct tobl to
route out the rebated areas, it can

cutting through the
a sharp l<nife. and
rebate with a chisel.

Recess an area around the tun-

operation. These plates should be
made from 10SWC alloy with a

75 mm diameter hole in the
escutcheon. They should have four
fixing holes in the same positions
as the T33.

The escutcheon and both drive
units should be attached by
M4.5 x 20 machine screws with
Tee nuts fixed to the inside of the
baffle. Do not be tempted to fix
the units with woodscress, even
though you will find some en-
closed with the T33; use these for
hanging your holiday snaps on a
wall instead

pgfore fitting the drive unirs,
half fill the cabihet with BAF wad-din ty poly-
ure , tal<ing carenot ehind the
vent too tightly and leaving a six
inch clearance around thebase
un it

A suitably sized hole for the
lead-out wires should be drilled
through the cabinet bottom and
made airtight by a liberal applica-
tion of glue from the inside. The
cable should be f irmly attached to
the inside of the enclosure with,p

necting I f icient, but if thespeakers likely to be used
with unk plifiers, separate
connecti ch drive unit
should be made available. Four
core mains cable is quite suitable
for this purpose, as only short
lengths are used.

The prototype cabinets were
fitted with 50mm dualwheel Ken-

reinforced concrete pillars that

\----r

It\
| \a
I

I

I

I

I

I

I

I

B

SIDE VIEW

ALL JOINTS TO BE
GLUED AND AND
STR ENGTH ENED
wlTH 25mm SOUABE
soFTwooo
(NOT SHOWN)

HOLES
H = T33A
L = 8200G
V = TUNING vENT

CAPACITY = 441 gro$
APPROX. = 'tol nd

Fig 1 Cabinet
construction
detailr

I
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PROf ECI: Active8

descend half a mile into the bed-
rock (when surely seismic distur-
bances will influence the sound
quality?) the castors can be re
placed wi kes.
ln practic een
found by

PARTS LIST -MOTHER BOARD & PSU
RESISTORS (all%W'lo/o metal film
unless otherwise stated)
R1,2 1 k8
8,4 8k2
s,6 10k
R7 47k (see text)
R8,9
R71
R72
R73
R74,75 1k5

CAPACITORS
A,2 1n0 polystyrene
C3 22p polystyrene
c4 loon polycarbonate
C5,62 221t16v norr.

polarised
electrolytic

Ch,7 ,64t65 100p 25 V radial
electrolytic

C8,9,66-69 100n polyester
C51 10p 25V radial

electrolytic
C63 1000p 25V radial

electrolytic
OO,71 4,700p 40V elec-

trolytic (see text)

SEMICONDUCTORS
tc1 NE5534
1C9 7815

8C143 or any PNP
1 A T05 transistor
50V 2A bridge
rectifie r
209V 5A bridge
rectifier
1 N4148
any panel-mounting
LED

MISCELLAN EOUS
FS1 200mA anti-surge

fuse and PC-
mounting holder

FS2 14 ant'rsurge f use
and panel-
mounting holder

Rt1 DPCO relay, 12V
coil

RL2 DPCO relay, 12V
coif mains
contacts

SWl SPCO PC mounting
SW2 SPDT slide, toggle,

etc.
T1 6-0-5V 3VA PC-

mounting
transformer

T2 1LO-12V, 500mA
transformer

PCB; 5 off 10 way PCB Plugs; relaY
holders as desired; mains outle! audio
connectors; cable, cable clips, etc.

:
:
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*

I
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r>
1.

lc10
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BRl

BRJI

D2-5
LEDl
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Fig. 2 Overlay of the mother board.
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bably says something about the
author's hearing or the quality of
his living room carpeL

Should the final appearance
require the drive units to be hid-
den f rom s ingers or an
inquisitive suitable
grilles can m 12.5 mm
plywood covered with open
weave material. Cut away the cen-

matt efore-glueing or
stapli ng material into
place to the speaker

PARTS LIST- LF
EQUALT SATIO N

Construction
To make the filter unit as f lex-

ible as possible (not in the bendy
sense), the mother board method
of construction is employed. Al-
though this is more costly in terms
of the number of individual circuit
boards, it does mean that

roduced quite
rrection usually
plug-in board

The suggested mother board
layout is shown in Fig 2, and its
overall size allows considerable
freedom of choice when selecting
a suitable enclosure.

Some circuitry has been placed
on the mother board, namely the

PARTS LI ST -

Components not mounted on
the circuit boards include the con-
nectors, power supply transformer,
rectifier bridge and smoothing
capaciters. ldeally a toroidal rnains
transformer should be used, but as
the circuitry is fairly tolerant of
radiated hum fields a suitably
specified frame type should not
cause problems. The main
smoothing capacitors should be at
47OOuf 40V but if space is not at a
premium 1 0,000 uf components
can be used to advantage. These
should be firmly clamped to the
cabinet and the rectifier bridge
mounted directly to the supply rail
terminals.

The type of signal connector
used will probably be decided by
the constructors financial status,
but the input signals should be
connected via multi way sockets
with at least four pins. Cood
quality DIN connectors are accek
table, but professional XLR con-
nectors are preferable. The
accepted standard is that signal
inputs use chassis mounted soc-
kets, the type required for the
'Active.B' inputs being terms XLR-
4-31 . These should be wired to the
following convention:

unbalanced, us
phone sockeL I ick
with profession he
outputs should employ XLR-3-32
chassis mounting plus with signal
on Pin 2 and Pins 1 and 3 join-ed to
earth.

Whether used balanced or

one that isn't it is quione that isn't, it is quite permiss-
ible to place 1 O or 22 pf nonpf non

CI RCU IT PROTECTION UNIT

polarized capacitors beti,ryeen the
input socket and circuit board (not

being removed by men in white
coats, you will probably build the
filter unit blindfolded!)

Next month we will conclude the
constru with the delay
section give Buylines
(so don . We'llalso
give some suggestions f or exten-
srons.

ETIFBOM
OUTPUTS

AND
POWER

l\
TO BLl

(IN LOUDSPEAKER
/, CABINET)fffif orurorr OUTPUTS

HF LF AC IN

L

RESISTORS (all %W metal film unless
othcrwist stated)
R59,60
It61
R62
R63
R64,69
R65,66
R67
R6B
R70

Q1,3,4
Q2
Qs

D1

ZD1

CAPACITORS
C57 100p 25v nor>

polarised
electrolytic

C5B 100p 25v radial
electrolytic

C59,60 't00n polyester

SEMICONDUCTORS

39k
220k
100 R

100 k
10k
56k
22k
330 R
27R2.5W

8C184
8C214
8C143 oranylA
PN P T05 transistor
I N41 48
6V2 300mW Zener

MISCELLANEOUS
PCB; 10way PCB socket.

RESISTORS (all %W metal film)
R48,49
Rs0,53
R51,5 2

R54,55
R56
R57,58

CAPACITORS
c46
c47,50
C4B
c49
c51

c52

c53,54

c55,56

4k7
110k
15 k4
200 k
47k
22R

11tr0 polycarbonate
47n polycarbonate
68n polycarbonate
6n8 polystyrene
100n
polycarbonate
221t16Y nor>
polarised
electrolytic
100p25V radial
electrolytic
1 00 n polyester

SEMICONDUCTOR
rc8 NE5532

MISCE LLAN EOUS
P('B; 10-way PCB socket.

Fig. 4 lnternal wiring diagram (note - BR2 not shown).



Pinl - Signalearth
Pin2 - Signal*
Pin3 - Signal-
Pin4 - Remoteswitching

lf you use an unbalanced feed
from your pre.amplifier, this
should be tal<en to Pin 2, with Pins
1 and 3 joined together in the XLR
cable plug

The filter unit output is at low
irnpe<1ance, and the connection to
llrr' powr.r anrpli{ier should be

Fig. 3 Overlay of the protection, LF equalisatiory crossover fillt rs .rn<l r'<;ualisr.r sr.r liolrs.

PARTS LI ST -EQUALT SE R

CAPACITORS
C24,28 22p polystyrene

2.SYo

RESISTORS (alll/atl& 1oh metal film)
P20,27,28 -r0k

R21,26
R22
R23
R24,29
R25
R30,31

c25

c26,30
c27,31

a9

ci2,33

c34,35

-t00R

6k8
3k9
47k
20k
22R

10n polystyrene
2.SYo

100n polycarbonate
22p16Y not
polarised
electrolytic
33n polystyrene
2.5%
100p 25V radial
eleclrolytic
100n polyester

SEMICONDUCTORS
tc4.5 NEss34

MISCELLAN EOUS
PCB; 10way PCB socket.

m{
z
o
m

=tr
m
I
@
@
5

r ,ttr lrr, lry llrr, trstr.rl pl,rstir sot l<t.t

necting cables from sight
Once the cabinets are built and

drive units installed, they may be
set aside while work proceeds
with the active crossover filters.

irrlrul arrtlllil it'r; pclwcr supply
stabilisers and remote mains
switching unit but the filter and
equalisation stages are mounted
on the plug-in cards shown in
Fig. 3 (except for the delay unig
which will be given next month
due to lack of space). Note that
two locations are shown for R7; it
should normally be placed at the
output of the buffer, but if, for any
reason, the buffer is not to bc
used, it should be prla<.t'<l at tlr<.
input of the crossov<'r Iiltt'rs irrstca<1.

PARTS LIST -CROSSOVER FILTERS

RESISTORS (.all1/rW1o/o metal film)
R7 47k (see text)
R1 O,1 2,1 4,1 5,1 6,1 7 1 1 k
R1 1,1 3
R1 8,19

22R
22R

CAPACITORS
C10-19 3n3 polystyrene

2.5o/o

c20,21
C22,23

100n polyester
1 00p 25 V radial
electrolytic

Sl;Ml(.()N I)UCTO RS

t( 2,3 N E55 32

MIS(-TI LANEoUS
l'(,ll; 1O-way P( B socket.
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T.V. SOUND TUI{ER
SERIES If BUrLr AND rEsrED Compl€te with cas6. f26.50 + f2.OO p&p.

!n the cut-thro€t world of
consumer electronics, one
of the quesiionr designers
apparently ponder over
is "Will anyone notice if
re save moneY by chopp-
ing this out?" ln the
domestic TV set, one of the
Iirst casualties seems to be

Also av.ilable with built'in headphone
amp. ONLY f32,50 + f2 OO p&p.

TV companies do their best to transmii the highest quality sound Given this background a

compact and independent TV tuner that connects direct lo your Hi-Fi is a must for quality
reproduction The unit is mains-operaled
This TV SOUND TUNER otfers full UHF coverage with 5 pre-selected tuning controls lt can
aiso be used in conjunction with vour video recorder Dimensions: 1Ol,"x7/," x2Y2"
E T I kit version of above without chassis, case and hardware f16 20 plus €1 50 p&p

vinyl laminaled cone For use in Hr-Fi systems
up to 65 watts Bass'lv1id f15,95 -D 20 p&p
7" 60W Bass Mid spearer 8 orr rmNarce
Freq res : 40 -6,0O0Hz 4 !' x l.' magnet

fl495-€i 75p&p
4'h" 25W Bass lvl d speaK.. 4 ch6 iroedance
lry th rolled surrou.C €4,95 -81 50 p&p
Treeters 8 onm soft dome radlator rype
(3):" sq I For use rn systems up to 40 watrs
f3 95 ea -f1 p&p or f6 95 pr +€1 50 p&p

EAG LE
Fu I range 8" 20W, 8 ohm Twin cone with
ro ed surround E6 95 +e2 20 p&p
Full range 6%" 15W,8 ohm Twln cone with
rolled surround f5.95 +f2 20 p&p,

TOKUDEN 8", 8 ohm full range 7%W twrn
cone speaker f3.50 +€1 10 p&p

Ful range 4" 8W, I ohm With rolled
f4.95 +f1 50 p&p

125W HIGH POWER
AMP MODULES

a
a

a

a aa a a a a a a a a a a a aa a a a a a a a a a a a a a a a

a
a
oFIND YOUR WAY

:THROUGH THE DIG!TAL:
a

a

a
a

lCS MAZE
aaaaaaaaaaaaaaa

First there was
SU PERKIT

a
a

a

H!-F! SPEAKER ::iir:i;r)r:::",i"'i'*r.?";. and now

the sound quality Small speakers
and no tone controls are common
and all this is reallv quite sad, as the

The power amp kit rs a modu e for h qh
power app rcations - drsco unrrs, gurtar amp f-
iers, public address systems and even hrgh
power domest c systems The unil rs protected
agarnst short circuit ng of the load and rs safe
rn an open crrcurt condrtron A arge safety
margin exists by use of generously rated com'
ponents, result, a h gh powered rugged un t
The PC board rs back pilnted, elched ancl
ready 1o dill for ease of consrruclron and rhe
alumrnlum chass s s preformed and ready 1o
use Supplied wrth all parts, crrcurl draltrdms
and nstruclrons
Accessories: Stereo marfs powersuppLy krt wrth
trans f10 50+ €2p&p Mono:f7 50 + €2p&p

SPECI F ICATIONS
Max oulput power (RMS) 1 25 W Operat ng
voltale (DC) 50 80 max Loads 4 16ohm
Frequency response measured (n 100 watts:
25Hz 2OKHz Sensrt,vrtV for 100w:400mV
a:J 47K Typ ca T 11 D @ 50 warts,4 ohms:
0 1 

o. Drrrens ons 205x90 and 1 90x36mm

SU PERKIT II
This practical self-instruction kit has been developed to extend the
origrnal beginners' SUPERKIT. SUPERKIT ll includes an instruction
manual and many more components, enabling you to design and use
adders, subtractors, counters (ripple, up/down, synchronous, decade
and Gray code), registers, pattern recognisers and 7-segment displays
You need the board and components from SUPERKITto enable you to
build the circuits in SUPERKIT ll Together the rwo kits provide.an
excellent introduction to digital electronics - what really goes on
inside a computer

SUPERKfT (SUn ez2.q) SUPERKTT il (SUP ll) e1C.0O

Spociel pricc €36.d) for botr (SUP + l!) (inc. VAT .nd p E pl
The SUPERKIT series is backed by our theory courses, DIGITAL
COMPUTER LOGIC (beginners' course), which ;overs the design of
logical circuils, and DIGITAL COMPUTER DESIGN ( more advanced),

which covers the design of digitalcomputers MICROPROCESSORS
AND MICROELECTRONICS teaches you what a microprocessor is
and what it can do.

DtGrrAL COMPUTER tOGtC (DCq f7.0O
DrGtTAr COi,tPUIER DES|GT{ (DCq e9.5O
llTCRoPBOCESSORS AilD MTCROELECTROT{rCS (Mrcl e6.5O

aa a aaa a aa a a aa a aa a a a a a a o aa a aa aa a a a
Please send for full information on these and our other courses.
GUARANTEE lf you are not completely satisfred, rerurn I he rtem to us wrthrn 28 days for a full

refund All pnces include worldwrde surface postage (ask for prepayment rnvorce for arrmarl)

Allow28daysfordeIveryrnUK Ove.seaspaymen(byinternatronalcredrtcardorbybankdraft
drawn on a London bank

CAMBRIDGE LEARNING LTD, Unit 14, Rivermill Site,
FFEEPOST, St lves, Cambs PEl7 4BB, England.
Tel: 0480-67446
VAT No 31 3026022 Transcash No 27891 59 Reg No I 328762a a a a a a a a a a a a a a a a a a a a a a a a a a a a aa a a a
Please send me (initial letters used):

........suP @ €22,00 DCL @ €7.OO

......,.suPil @€16.00 DCD @€950

........suP+il @€3500 Mrc @€650

I enclose a cheque/PO payable 1o Cambridge Learning Ltd for€

Please charge my credil ca rd,

No . Expiry date

Telephone orders from credit card holders accepted on
O48O 67446 (24 hrs)

Name .

Address

su r rou nd

a

a

a

a
a

a

a
a
a
a

a

a

a
a

l

l

Krr f12.00
+€1 I 5 p&o

BUrLr f17.50
+E] 15p&p

BSR RECORD DECKS MONO MIXER AMP

SAFT/MAZDA BATTERIES:
FlX6 (HP7lAAsize) E'l,10ea or4 for E3 50
FlXl4 (HP1 1/Csizel f2 45 ea or f4,10 a pair
Fl x22 (PP3 size) I volt, E4 95 ea., €9.00 a pair
50p p&p per order on batteries
SAFT/MAZDA RX22 Charger (takes 2 PP3's)
E2 75 + 80p p&p,
UNIVERSAL CHARGER. takes 4x AA's, or
4C'sorD's+1 PP3 €5.50+fl,40p&p,

Auto-Changer mode - takes up to 6 records
with manua override Suppl ed with slereo
ceramic carrridge f I l.$$ prus f .t 

7S p&p
3 speed, auto, set-down; wrth
auio return Frtted with vrscous
damped cue, tubular aluminium
counter werghted arm, frtted with
ADC magneiic head ldeally suited
for home or drsco use f25.95

lvlanual single play record deck
with auto return and cueing
lever Fitled with stereo cera-
mic cartridge 2 speeds with 45
rpm spindle adaptor ideally
suited for home or drsco
l3"x'1 l"approx €14.g5prrs f 1 75 p&p

All mail to: 2'lE HIGH ST, ACTON W3 6NG.
Callers: Mon - Sat I 30 - 5 30, Half day Wed,
Access phone orders on 01 -992 8430
Note: Goods derpatched to U K postal addresses only
All ltems subrect to availabrlrty Prices correct at
31 /9/a4 and subiect to change without nolice
Please allow 14 workrns days trom receipr of order
for despatch BTVC Limrted rpserve the righr to up-
date their products without notice All enquirie5 send
S A E Telephone or mall orders by ACCESS welcome

ETI NOVEMBER 1984

PAIR 1OW SPEAKERS
lncorporates 4%" 1O watl
speaker. Finished in teak veneer
simulate. Built, ready to use
ldeal extension spk(s 12%x
7% x 4% ios, fl4.95 +€1 75 p&p

STEREO lffi
SPECIAL
O FFE B!

f 13.95
+f2,50 p&p.

Th is easy to bu i ld 3 band stereo ANI / Fl,4 tu ner
kit is designed in conjunction with PE (July 81 )

For ease of construction and alignment it
incorporates three l\4ullard modules and an
I C I F System, Front scale size 1O%"x2%"
approx. With diagram and instructions,

ldeal for
halls and
clubs

€45.00
+ E2 p&p
50 Watt, six individually mixed inputs for 2
pickups (Cer or magl,2 movingcoil micro,
phones and 2 auxiliary for tape tuner, organs
etc Eight slider controls -6for level and 2
for master bass and treble,4 extra treble
controls for mic and aux inputs, Size:
13%"x6%"x3%" app, Power output 50 W
RMS (cont ) for use wilh 4 to 8 ohm
speakers Attractive black vinVl case with
matching fascia and knobs Fleady to use

DGWARE ROAD,
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NICAD CHARGERS/BATTERIES

LONDON W2 Telephone: 01-7238432
(5 mrnutes walk from Edsware Boad Tub€ Statron)
Now open 6 days a week I 5 30 Pflcer lnclude VAT
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DIRECT.READING
CAPACITANCE
METER

our pages afterfris recent A
presents a simple, low-cost

ost electronics enthusiasts
will have some means of
measuring voltages and

Fg. 1 A simple method of measuring
capacitance.

ETI NOVEMBER1984

resistance values ai their iJisposal.
lndeed, the humble bench multi-
meter will do an
this respect, at a
However, knowi
one has fished o
box, or even out

say it is will be a

A small eadeet to measure
caoacitanc"e vitues therefore makes
a Jseful addition to the test bench,
and can be invaluable if one is
buildine an audio filter stage, a

sine-wale oscillator, or anfthing
else which requires accurate, or at
least well matched values of
caoacitance.

' One of the simplest ways of

lio 
"f AC,

and then measur
it. For small

^r,b'f5,)'",, 
o,r,

lectronic
amolifier will be needed.

A suitable arransement is shown
in outline form in f"ig. t. the only

s that Rx must
in com-
dance of the

The Circuit
The actual circuit used in the

electrolytics, it is
des there is a small

POLAR ISED

Fig.2 Circuit diagram of the direct-reading capacitance meter.

er
s

d
h

Construction

mounted on the board because of

NOTE:
lcl = TL071
D14= 1N4148
BRI =W005
FS'l = 50mA FUSE
FS2 = 1A FUSE

)
41

udio

.r

ia2
tM0

R3
33k

R7
383

B8
0R3:}

sw2

UNKNOWN
c



Fig.3
Component
overlay of the
PCB.

c4

g,

@
H

w6$

PRQIECT : Capacitance Meter,

SW2'POLARISED'
CAPACITOR
UNDEB TEST

ffi
ffi

CAPACITOR
UNDER TEST

PARTS IIST

presents no such p can
be wired up in the

The transforme ins
switch and fuse should all be

be tightly twisted
this will reduce th Id
around them and of

necessary to
the high
mpletely if
correctly on

ranSes. ,
It is oossible to attach a oair of

leads to the test terminals 
"hd 

,t.
them to test capacitors in situ, but

AC oick-uo on the hish imoedance
Iead will iritroduce eriors ahd this

refore only be used
s of capacitance. ln
stances it is advis-

able to place
test directly a
minals. lf the of

connect to one side of the
hile the other side is
ectly into the high
termrnal.

aa

53*: 4t

RESISTOR,S
R1

RI
R,3

R4
R5
R6
R,7

R.8

R9
R10
RV1

CAPACITORS
c1
e

560k
1M0
33k
3k3
330R
33R
3R3
R33
3M3
100R
470R

100n
lflh 16V
electrolytic

c3,4 47txh 6V
electrolytic

SEMlCONDUCTORS
lcl Tt071
D1-4 1N4148
BRI W005

M!SCEtI.ANEOUS
MI lll0uA moving coil

meter
SWI 1 pole 8 way rotary

switch
SW2 SPDT toggle switch
SW3 DPDT mains toggle

switch

T1 34.3V 3VA chassis
mounting
transformer

Fl 50mA 20mm fuse
and chassis mount-
ing holder

FZ budspeaker-type
twin spring
terminah

PCB; diecast box; mains cable and strain
relief bush; knob lor SWl; spacers, nuts
and bolts for mounting PCB and T1;
screening material.

Because bility of
the high im to AC
oick-uo.iti dthat
ih" instirm in a die-

ci allow the
tr be placed well away
lr parts of the circuit.

minals should be
positione e
pads on t -
ted up us
wire. The of
course, be twisted together since
this would introduce a certain
amount of capacitance and thus
affect the accuracy of the unit. SW2

42

BUYLINES

All of the specified components are
readily available and suitable diecast
boxes are sold by a number of sup-
pliers. The PCB is available from us.

ETI
ETI NOVEMBER 1984
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SPEACH SYNTHESISER kit as in March/April Electronics & Comput
ing Kit e24.95 p/p C1.50. Ready Built €34.95 p/p t1 50 Details S.A E.

LOGITEC FT5OOOl dot matrics printer lOOcps, friction/tractor
€289 + VAT. Carriage Cl O S A E leaf let plus print-out
PRESTEL monitors 6" green phosphor screen 12 digit keyboard
printer port, cassette port, keyboard port (for full qwerty keyboard)
Brand new and boxed €1 75 + VAT Leaflet S A E
DISC DRIVE BONANZA
TEAC FD-55F% Height DSDSOtrack/4otrack, selectable atour
new low price e1 99 + VAT e 8 carriage Shrnon 'z height 514" drive,
4O track, brand new, single sided, double densrty €140 + VAT
Carriage e8 COMPETITION. We thank all our cuslomers For pur-
chasing ourTeac drive and as a bon us we are now offeri ng every 50th
disc drive to be sold will be sent totally FREE. The l st winner is: Mr
AP. White, Hertford, Huntingdon, Cambs, This offer is excluded f rom
trade or bulk buyers)
EDGE CONNECTORS 1" 56x56 wire vrrap keyr,a)'at 30 €1 .8O pi p
25p 30x30 1 56 Gold 8Op p/p 25p l 80x8a 1 82.85 p/p 25p
Twin 5" Cabinets with power supply C4l 0J - VAT (providing a
disc drive is purchased from us if dri!es o,rchased elsewhere
850.00 + vAT)
LS lC's in Stock. Phone for prices.
Monitors 1 2 inch Green Phosphor(lvl otorolla chasis) f ully cased
24O volts ac seperate vertical horizontal sync circuits supplied
for composite video (5 transistors) 135 00 ( useO ideal for BBC,
Micro etc. Sorry callers only.
KEY BOARD BONANZA. Brand new ASCiI coded single 5 volt rail.
Some with numeric key pad, some without €29.95p p/p t1 50p.
Leaflets S.A. E.
Our business is now expanded and \!e iate computershowronms at
MICRO HOUSE,416 DERBY BOAD, GREENFORD, MIDDLESEX
Tel: 01 -575 2860. Many computer per oherai bargains on show
We now stock the new Sanyo MBC55O i749 + VAT (single drive)
MBC555 e999 * VAT. (Twin d river 1 2 3 K siandard expandable to
256 K, with 555 modelel 2OO v;otr cf scftrvare with this system
(ie WordStar, SpellStar, Mailrne-ge ReportStar, etc...). Full
demonstrations available phone {sr S AE New monitorg prin-
ters, disc drives, diskettes paper riDDons etc, etc . Supplied at
realistic prices. Please note our re:a i component shop is still in
operation at Hercies Road

IFYOUI,ANTTO

STFTHE LATEST

IN LEISURE

ELECTRONICS ..

YOU NEEDTOSTF

ASPECIALIST!
See the latest equipment foryour

kind of electronics. Logic probes,
breadboards, including our new low
cost prototyping board. Special offers
for the period of the Show -
and much morel

Its worth a trip to LEISURETRONTCS
just to meet the specialistsl

GI.OBAL
SPECIALTIES
An lnterplex Electronics Compony

Shire Hill lndustrial Estate, Saffron Walden, Essex CBll 3AO.
Telephone: l0799l 21682 Telex:817477 GSC LTD.

FI l,=:-lrt=:*l E

MJL are one of the UK's leading suppliers ot stage lighting
equipment, with a range of products to suit theatre, band,
disco and club installation. And our prices are the most
competitiveyouwillfind. So whether its just3000 Watts ora
300,000 Watt rig you need, our advice comes free by con-

tacting the following:

The Sales Manager
MJL SYSTEMS LTD

45 Wortley Boad
W. Croydon

Surrey CRO 3WEB
Tel: 01-689 4138 Mon-Fri 9-5

THEATRE & BAND
LIGHTING!
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CUSTOMISED lCs
the

Customised lCs are catching on as fast as customised number
plates. S.M. Smith explains how PLAs and U LAs have brought down

; n the pastten years or so the complexity and density
!of circuits integrated onto one chip has increased
ldramatically. This trend is continuing for the follow-

ing reasons:
ip is smallerthan rcir-
ler boxes, whic r to
ransport than la s. lf
ecome one, inte ions

are saved.
Power consumption: in general a single device con-
sumes less power than several. The consequent drop in
heat dissipation may allow natural instead of fan-

Reliability: on e ch i p is more re I iab le than seve ral. Red uc-
ing the chip count in equipment reduces the number of

probability of a faulty

[:"1fi#;S1'r:??,X?,fJ
duction.

Security: a board full of TTL lCs is easily copied by
unscrupulous competitors. An anonymous black plastic
block can only be copied with a lot of effort

There are several ways of putting a logic system on a
ch i p, ran ging f rom the f ull custom I C down to the fami liar

whyan I C costs so much to develop, it is
necessaryfirstof allto have an

idea of the manufacturing
process,

Fig -l A typical wafer,
with over200 individual tCr

ETI NOVEMBER1984

price.

switchingspeed of small devices is
usually taster than that of large -
devices, so the single chip is - 

I
faster than several,

Photos on this page and opposite
are courtesy Racal Microelectric Systems Ltd.

li
t
I
tr
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FEATU RE

Fig. 2 Metal tracks laid out on a U LA as seen on a VDU during design.
The filledin white area are metaltracks. the thin white lines outline trarr
sistors and diffused cross-unders, while the faint grey lines mark
allowed track placements.

This is stillan expensive method; although design data
has been previously calculated f or each f unction
required, new masks haveto be made for each lC. To be
cost eff ective, large retu rn s on sales m ust be ce rtain. The
advantage over full custom is the lower expertise
required of the designerand fasterdesign time, with only
a small loss in performance.

Uncommitted Logic
veldown in terms of cosVtime is the gate

atr mmitted logic array (U14, to which-the
bu cleisdevoted.lnthe ULAthedevicesand

Fuse Programming
Next comes the fuseprogrammable logic array

(f el4 some versions are called PALor PLA). Thdse come

And PROMs Too!

45

lntegrated circuits are fabricated on thin sheets of
silicon, 2" lo 5" in diameter, called wafers. The silicon
used for lC fabrication has to be extremely pure-
99.99999o/o pure. lt must also be monocrystalline, n'ith
the atoms laid out in a regu lar th ree. dimensional pattern
and no defects. Since the wafer is polycrystalline silicon,
a near-perfect layer of singlecrystal silicon must be
grown on the wafer surface, using a process called
epitaxy.

Making Transistors
Transistors and resistors are made by doping the

silicon with minute quantities of other elements, such as
boron, gold, nd indium. a single
transistor 3" is of little u oping is
introduced o ted areas of surface.
Areas to be doped are defined by holes in a layer of
silicon dioxide on the wafer; the oxide prevents dopant
reaching the silicon.

The shape and location of the holes in the oxide layer
are ultimately determined by a pattern held in a com-
puter. This pattern is converted into a 400 X full size

removed and the unexposed resist is rinsed off with a
solvent - the exposed resist hardened underthe ultra-
violet, does not rinse away. Nowthe un-covered section

The Expertise Cap
There are few engineers capable of designing an

ETI NOVEMBER1984
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Because of the reasons above, the ULA is the most
impo routes to a logic lC at pre
sent o become e future as thepace gy quicken newdesigns in
short es, and as tools foiUlA
design improve, allowing more fully automated design
and design of larger chips.

CMOS is the fastest-g ologyat
the moment, due to it's , power
consumption, packing d gn.

Designing A U LA
e almost impossible to design a UtA
lp of a computer. People are slow, they
boring and they make mistakes. For-

tunately, computers are not yet intelligent enough to
get bored.

The design starts, usually, with a'breadboard' model
of the circuit, in TTL or CMOS or whatever is most suit-
able. This stage is used to check if the ideas are correct it
may be con
is being imp
a form suita
dif f erences
of the circuit because in CMOS arrays some logic struc-
ture are nrore easily implemented than in bipolar
technology or 4000-series CMOS.

CONTFOL

(THE PRESENCE OF
CONTROL IS ASSUIVEOi

SYMBOL

Fig 6 Composite gate, where the gate
implemented directly rather than been
individual elements.

function has been
broken down into

One basic unit fundamental to CMOS gate array
design, is the transmission gate, a pairof P and N channel
transistors rvith their sources and drains tied together,
with complementary gate signals, Fig 3. When CON-
TROL is high the N-channeltransistor is turned on, and
since CONTROT is loW the P-channel transistor is
turned on too. Thus a signal can pass from Ato B.

Fig 4 tltype flipflop (positive edge triggered) using-t G transig
tors (two per transmission gate, two per inverter - circuit not
shown for inverter, but assumed very simple).

Using this construct, a D-type flipflop, for instance,
can be madewith just'1 6 transistors, Fig4.Aneven more
economical D-type can be implemented using only
eighttransistors, Fig 5. This relies on the charge stored at

CONTB O L

C IRCU IT

Fig 3 The transnrission gate.

Fig 5 Faster, rnore economical Dtype using the
capacitance at point X as a storage element

46

Once rification of
the desig 00 per fab-
rication r is not oou
ular. This Oesigh)'is
used.

Verification Procedure

to do to the circuit

ETI NOVEMBER 1984
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FEATU RE: Customised lCs

The problem in an integrated circuit is thatthe circuit
of Fig. t hay be'buried' deep in the lC, and it is diff icultto

Fig 9 Fault testing: suppose the input B is stuck at 1.

Fig 7 Output from propagation delay analysis program.

to. The output of Fig 8 should be low only when
ABC:01 1. A transition of ABC f rom 001 to 1 1 1 should
therefore have no effect on X- it will remain high'
However it can be seen from the timing diagram that if
the AND and NAND gates have different propogation
delays (as they often do in practice) there is an output
change.

B

0

I

Bo

1
c

0

1

Fig 8 An example of a timing hazard.

get the required test patterns to it - perhaps other cir-
cuits have to go through several states before the values
on ABC reach 100. One rather elegant solution to this
problem is called scan design.

Mol
them. r
steerin i

a long I

patte rn s.

Three extra pins are needed: 'TEST,'TEST DATA lN'
and'TEST DATA O UT. WhenTEST is high, the circuit is in
test mode, and test data is serially fed in to the f lipflop
chain. After a number of clock pulses the required test
pattern is i

the circuit
the registe
values are
DATA OUT.

faults often indicate some redundancy in the circuiL
The gate level simulator can be used to simulate a

fau lty ci rcu it Thi s may seem u n necessary, but it is usefu I

to test the efficiency of test patterns.

The Layout
ge is the circuit layout
with a paper sketch
ctional block will go, a

there. He or she willtryto interconnectthe blocks along
certain allowed lines (there will be a set of design rules,

compact layouts than computers, especially when con-
stricted to fixed channels allowing onlya certain amount
of intercon nection tracks.

47

The presence of problems like this may mean the dif-
ference between success and failure of a design.
Hazards can careful design, or made
irrelevent by ronous (clocked) logic,
essentially al plenty of time to settle

ing pad.

Getting Stuck

ETI NOVEMBER 1984



FEATU RE

layout are fed to another program which generates
instructions fora machine which prod uces the metallisa-
tion masks. Masks traditionally are made by photo
graphic reduction of a400 X full si4e master, cut by a
computer-controlled knife. Nowaddys electron-beam
lithography is common; an electron beam scans the

metallisation layouts onto one mask This allows smaller
than usual quantities to be economically committed.

The Future
What of f uture developments? Most predictions are

based on companyforecasts, and theyobviously predict
a rosier future for whatever semi-custom method or
tech nology they are marketing that their com petitors do
not have. However it is possible to say some things with
reasonable certainty.

Silicon-gate CMOS arrays are likely to dominate the
market i n most ap pl i cations, d ue to thei r com bi nation of
speed, density and low power. Low power density is
important with high levels of integration - chips which
dissipate more than a watt or so require special packag
ing to keep them cool and the package may cost more
than the chip it houses.

Software is stillchasing hardware in sophistication -20 000 gate arrays are announced but no CAD system
can adequately handle them yet 30 000 gate arrays
have been predicted for 1985. Array manufacturers are
becomingaware of these diff iculties, and are employing
software writers to produce product-specif ic CAD tools
at the same time as hardware designers work on the
physical design of the array.

Mo in the 300- e, the
very la ng to be pu com-
puter i nt FPLA chi 2V1O
from A Devices) cl e ver-
satility of a 500 to 1000 gate array be celver design and
the provision of over 5800 fuses. Perhaps we shall see
FPtAs making headway into markets previously the
domain of the gate array.

By the end of this decade CAD software may have
advanced to the level where the standard cell will
exceed the gate array in popularity. This is because most
systems are not composed only of logic circuits - they
contain RAM, ROM, EPROM and linear devices like op

too many arge num-
bers and n are lost
With a sta lems - as
much RO

lncreasing levels of integration bring problems of
pinouttoo- 64 pinsisthe usual maximum ina DlLpack

ln conclusion, then, it seems likely that more and

UK'S 1{O.I FOR ELEGTROI{ICS Att PBIGES !1{GIUDE UAT

iiiiil]dti'iitii v"{ tsrNE, GHERRY AtlD-
wrrt,oaa f4.g5pirosp tr -E- I flil#f"Y,?,+,8,,,

95.95 IUX posl Sop psr I to A

lrequirss lc'sl [7.50 \Fp-- o:?,/i6;

CASSETTE
MEGHA}IISMS
FinedcounlEr Mdff Slereo
r8cord end erase headr
Solsnoid elc Brand new
rvailabls 6V 0C or I 2V DC

{srare whicht f5.95 tux cu p ospt

ldeal lor sin0le hoard
c0mpulrrs like lhe liasc0m 0r Gsmini Multiboard [3
cards, etcl VBry heavy gauge | 25"1 plaslic wilh
melal ba[e Allractive silver grry linish
e22.95 IUK posl 12 05)

Prolessiof,al compulsr case

wilh keyboard culoul l8" r
l5 5" r 4 5" llronl slooesl

rt

f49.95 rux czrtr osr

THERMAT
PBIT{TER
C()MPLETE WITH
FULt HATIl)B(l()X
3 R()LLS PAPER

SUITASLT FOR TATOY BBC OBIC IIASC()M GEMITII
ACoRli 084601 ETC tIC [intsrlace unil tlth lsads
El5 - sEte mdlllly0urenquiris invildl

ASCr r
KEYBOARII
6SD5Compacl.64 key
* 5 luncli0n keys, Hall ellect keyb0ard with
repr00rammable 127 I 6l ASCII 0ulpul d moder
EPRoM. Sleel key lrame l0r gmd ri0idily. Iegative

00inglslrobe Requins *5 volt *12 y0ll supplie8

fr24.$

GOMPAGT 58I(EY ASGII
I(EYBOABD
Conhctl!r3 capaclllve hi0h 16liahilily k0ys, tull 128

ASCII cod$ Sl.0l k0y lrem? l0r p0rltlve ri0idlly
I mS strob6, slngls *5 v0ll !(pply Repcal key. conlr0l
and crps lock 03z5al IUl( Ci P fl,mallher mod0ll

rwo tor f, I 1,00: rourto, 020.00
posl 55p posl 85p

0EAGS luK post 50pl

24 voll 22s mAH 03.95
.6 Volt90 mAH g1.25
36Voll22smAli f|.50

TIICADS/DEACS
BEh,rgeeble !icrr
tVEFBEA0Y 8.i VoI iltAVY 0l.iTY
IICAI] appror 3 . Uam 13
wrlh megn€lrc 

f,S.95 posr ssp

uHt MAST TilB 3ft8 (MKrr) Cr8.9s
0lSTRlBUTl0X - VHF/UHt 40 l0 860MHZ

4 wry f,28.95 6 nay x:17.95 I way e42.95

TV AMPS/
DlsTRtBUTl0lr

UHT SET BIGI(
fu700 7dB f6.95
fuHG 010.95
1(u650 7dB lor 2 r TV's f8.50

in slocl- many al very low prices '

GOMPUTEB TAlIS
IUK C/P 60p each, el m p8r palrl

3L'll%"/llSVACgrandn8w 08.?5 each
$h'zm/?4ovAlEt-lilts e5.50 sach
43/, 1 l0/l t5V AC Er-unils e5.00 each

I

IUl( C/P 30ol olhDr sl2ss in stocl

POGKEI RAIIIATIOII IIETEGTORS
llslmlbr l0r Gamma rnd X-8.y!,0-5r lt X PotSspl

06.95

4 wave-band rlsr00 tuner amrlilier
by GEC lllW/LlV/
SW slereo FIl! redlo
10. l0 watt stereo
amolllier lnDuls lor Pu
lrps h/oul Supplied as lwo
assomblsd units - zasy to connect

as rrrusrnteof,2l.95
lux c/P er sol

MABRIOTT TAPE IIEADS
\=\ 

8r lto4l

-l\-\imr.[3.511

\m lli,* f?:l8

Er.sotorrbouo XE
CAEEETII HTIIIS
SbnoEZ95 ilono Ct.gi
Shnornr f,l.qt

MOIIEM GARIIS/GOUPtER
Brand n0w T8sted, answer and 0riginale 300 BAU0
uncassd acoustic modem card by lamous
manulaciur0r. RS232 lnput/0utput. p0wer supply
r / I 2V at I 80mA. R0quires 2 maonslic sirpieca 2
swilchos.2 LE[)s and c0nnectors l0 complele 0al,
suppllod
Cerd only f29.9ti
Card and remai 033,t15
Telephonc oire I MKIL.
Suilable lor dlr ptors rnd
lhe above acouElic m0dems lnt0gral Llne select snd
autodiel rolays requirinq TTL lnpuls data supply

0t 4.95
snd direcl coulled
*5U supply wllh TTL
autodial. LTU I I

diEcl c0npl0r rsqulrsd Soe abous 0ata supplied.
PRESTEI- modom card f,l 4,95

TOROIDAL TBAiISTORMER
lm uallr holatlon 230/2'10 l/ AC
plus &G8v 4A I i-Gl 5V I 6454

3W 0 l6Allzs s0prox A/r' dla | | rh"

lux c/P 75pl f7.95
UHt MODUIATORS tuxc/P 4opl

Vlda0 lnpul Rt outpub cat6d lorcompiers 0lr.

A3t c tl, l23il e3.fll
lTf wnlon e350

GB/HAM RAIIIO
[ir0a mn[s ln stock -
rsk lor lsallels

OBDER BY POST OR TEIEPHOl{E
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EOUIPMENT. COMMUNICATIONS o COMPUTERS . COMPONENTS

LGDG0UTTERS tuKc/Psrils6bpl
THlI0ln baltrry p0rlable I digil LC0 sounlers
Size 255x 150 r 50mm Complste with balleries
0olional:Carry csse e6.04 AC adapbr e7.99
IFO40 loHz lo 40MHz I Hz Res 4gmv sensitivitl 0l 38.00
Ttarc l()flZ to 200MHZ lppm res l()mV srnsilivily.

JIEW Tt6oo t Eo 600 MHz counrer
e?9.73
P.0.A.

many lealures A&B inpuls,slc et 89.7s
TP600 600lrlil prescalsr lP0wsred by c0mDuhrl g5 1.75
TPlm lm()tltHZ llGHZl PrescalEr with @wer supply f,74,75
PFM2mA P0ctel 20il2 l0 200t{llz LE0 c0unler 0 I llz rss
l0mV sensilivily

UISIT (lB PH(lNE

OPEN 6 DAYS
A WEEK

ALL STOCKS
ON DISPLAY

t s .lcl. g
! . r-. 0,"- v;

YaBf 0ual AililZ Sweq dolay 5r, CBT

Allothormodelsavallabn lA3l.6

dlsplry compononl [-
tesler f,19a05
l{il 2lxll5 t]u.l milHZ I r locm
;iffiil#ffi;ii;:ff i[];il' f303. 60

31 32 0!rl ail[z trig r0 40M flz 2mv /diy ] 30m 15

displ.y. rloebralcal .ddlsub &g 0C 0/P s - 5|J t0 :
l2V Built.inconpoocntc0mpaHlor f325.4S

tow cosT
loilHz smv singls traca
75mm CBT gEn8ral
pu'p*, f169.00

with batteries f,l gg.Z5
{UX post. elc El 501

C7.9{l llicadpack el2.65

ual20l{Hz,swsep C419.75
m00nenl leEler, etc

ouar mMHz 1592.25

tosbr g[cm display t I U4.Jil I

IIIG!TAT iIUTTIMETERS

lUxC/PESpl tWlfl CASSYGASE'
+ ID25C l2 r.noe 0 2A 0{ 2 ils0 ohmlsl f:23.43
* XogE l1 nnoe l0A DC 2 Meg ohmlsl H27.95
t rIXIE 26 nnoe lA ACII)C 20 Mso ohm lfll 83.50
r HETTX 35m 30 mnoe I 0A ACIIIC 20 Meo 

e39.GBdlm lFl
* iIETU 3510 30 Enqe 104 AC/oC 20 meg ohm

p\6 Htr t8stH plus mnt lesler (B) e4g.7o
601 0 28 nnoe l0l ACI0C 20 Meo ohm IPBI gl4.gli
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p.oes lvogan leave you feeling green, or the news make you
blue? Get your own back with ETI's video effects unit.

he Video Vandal is a colour
video effects generator which
can change a normal video

VI DEO VANDAL

image in many different ways. The
effects avai lable i nclude:

Posterisation, where the pic-
ture is resolved into a var-
iable number of brightness
levels in a way simillr to,
but more controllable than,
photograph ic solarisation, as
used in many pop videos;
pseudoMosaic, where the
picture is cut into vertical
'ribbonJ, an effect similar
to that used in certain cigar-
ette adverts in magazines;
use with a computer as a

(1)

o)

(3)
frame grabber or for image
analysis, and(4) 'false colour', in conjunction
with a suitable monitor or
PAL encoder, where colours
are used to represent differ-
ent brightnesses in a
manner similar to that of
the wel l- known electronic

The circuit is shown in block
diagram form in Fig 1. The video
signal is switched either'straight
through' or processed. lf procesr
ing is selected, the signal is
amplified, has the sync pulses
stripped from it and has its max-
imum level limited, while a portion
of the colour information is filtered

apacitor acting as a high
r. The syncless signal is
d to the analogue to digi-
rter chip whose clock is

the output section. Here, the
sync and luminance are re.com-
bined into a
signal which the
colour signal t
socket and, i

modulator.

50

Fig 1 Block diagram of the Video Vandal.

CONSTRUCTION

There is nothing particularly
critical about the construction of
the Vandal, provided the high fre
quencies are taken into accounL

The boards should be
assembled in the usual sequence
of links, lC sockets, passive com-
ponents, semiconductors. Do not

?fr"

and on a chip of that pri." atr Ii!
cautions such as an earthed metal
working surface should be used -

There are a lot of largeish
screened cables to connec! so
care is recommended while work-
ing The wiring diagram is intended
to. guide you as far as what goes
where, and the use of cable ties
when wiring is complete is a musl
Audio quality screened cable may
be used where screened cable is
specif ied, providing the core is at
leastT /O.2.

The bit switches should be con-
nected to the DIL header plug via
a length of ribbon cable, which is
also used to connect the DATA
socket lf there is interference on
the video signal, then wrapping
the ribbon cable with aluminium
foil (and earthing it) is beneficial.

The connections to SW9
should preferably be made with

Fig 2 Connecting up SKs/ SK5 and the bit
switches.
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f ECT

Fig 3 Component overlay for the input board.

PARTS IIST - IN PUT BOARD

y for the ADC board. F

PARTS LIST _ ADC BOARD

low-capacitance wire, or simply
use self-supporting solid wire. ln
the prototype, two torn off lines of
ribbon cable were used. Remem-
ber to sleeve all the mains connec-
tions for safety.

SETTING UP
These instructions assume that

a dual-trace oscilloscope with TV

ETI NOVEMBER 1984

line triggering a multimeter, a
colour video source and a TV or
colour monitor are available.

all 
g

re
m
and check that the supply voltages
coming from the PSU are correct
lf so, switch off and install lCl,

Most of the components are available
from any number of our advertisers, the
UH F modulators are available for Cirkit
and the PCBs from us, The ADC is an RS
part (order code 302-069) and can be
ordered through CreweAllan & Cq 51
Scrutton Street London EC2.

RV2 10k horizontal pre
set or lin. pot. -see wiring diagram.

RV3 220R horizontal
preset

CAPACITORS
C1,5 10u 16V radial

electrolytic
A 1Bp
G,4,9,11 100n
c6,7,9 22n
C10 4n7
C12 -l n0

SEMICONDUCTORS

RESISTORS (all%W5o/o)

R4,5,13,14 1k0
R7 100R

0
F

#!F

E'ffio

f

t

0

100R 2% or better
'1 k2 2olo or better
10k 2% or better
5k5

CAPACITORS
cr 3,1 4,1 5 .t 

00 n
C15 82p
C17 3p3
Cl8 120p

SEMICONDUCTORS
rc2 Rs 3300 ADC
lc3 7417
rc4 7404
Qs BC10B
D2,3 0A91
LED1 panel-mounting red

LED
zD2 BZY88C3V9

MISCELLANEOUS
SKs 16 pin DIL socket

and 1 5 pin header to
RESISTO RS (all1/+WSfo unless otherwise R29,34,35,38,40 1k0 2olo or better

R30 3k9 2olo or better
R31 6kB 2% or better
R32 -l5k 2% or better
Rl3 22k2o/o or beller

Fig 4 Component overlay for the ADC board.

BUYLIN ES
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e3t24

a5-27

1000u 25V axial
electrolylic
4u7 15V radial
electrolytic

SEMICONDUCTORS
tc5 NE531
rc5 7805
tc7 7912
lc8 7812
Q6 BFYsl
u-7
tED2

1 N4001
panel-mounting
green LED

MISCETLANEOUS
SW1 b DPDT miniature

toggle (see also
input board)

RESISTORS
R45t46
R47,52
R4B
R49
R50,51
RV4,5

100 k
1k0
100 R

220k
150 R

47k horizontal
preset

RV5

CAPACITORS
c-19,21
c20
e2

10k horizontal
preset

.100 
n

18p
47u 16v radial
electrolytic

sw10

sw11
FS1

T1

MODl

sK2
sK3,4
sK5
sK7

SPDT miniature
toggle
SPDT mains toggle
l00mAfuseand PC-
mounting holder
12-0-12V 12VA
PC&mounting
UM1286 (sound) or
UM1233 (no
sound) UHF
modulator
BNC socket
phono sockets
9 pin'DI socket
mains irlput socket

PCB; case; heatsinksforlC5& ICB; knob;
screened cable, mounting bolts, etc

Fig 5 Component overlay for the PSU boaro.

PARTS LIST- PSU & CASE

connect a colour video source
(such as a video recorder) to the
inpu[ switch th ss
switch to Proce
again. Connect
scope st it
until a line(Nor btained about
100us. Allf urther instructions con-
cerning the scope will refer to
channel 2. Next connectthe

There are no adiustments to
make to the ADC-DAC board.

ower again, wait
for the capacitors
insert the remain-
Turn on again.

52

Check that the clock is oscillating
by testing pin 7 of the ADC. This-
should show several megahertz (as
shown in Fig 7e) with SW9 open,
less with it closed, but in both

75 R) dummy load resistor and the
scope to the output socket, and
adiust RV4 and RV5 until the
sign Fig 7 a, ie with
the ce to sync at
abo RV6 until the
output is about 1-1 .5 V peak-tG
peak Connect the monitor and
with a colour video source adjust
RV3 untilthe colours are at about
the correct saturation level. The
colour will go unstable and then

disappear when RV3 is set too
low this he colour
burst goi detection
level of t ote that the

IN USE
is designed
between two
g editing or
d monitor or

recorder. lt is possible to switch it
in or out of circuit (except the
modulator) so that it doi:sn't affect
the signal if not required.

sw ch
to
ap
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PROIECT: Video Vandal

'*o% '*iR ,,
srr@$+v

VIDEO
IN

RV2 (GAIN)
CAN BE REMOTE
OR ON PCB

Fig. 6 Wiring diagram. Note that the connections to SK5, SK6 and the bit switches have been omitted for clarity.

AUD O
IN

AUOIO
OUT

srz @$*z
VIOEO

OUT

Fig 7 Waveforms to be expected at various points in the circuit

ETI NOVEMBER 1984

Cain control until the Distortion
LED just doesn't light Should you
be working in monochrome, the
colour switch SW2 should be
switched to Off. lf monitoring of
the effects is required, then a TV
(or whatever) should be connec-
ted to the UH F outpuL Now, tak-
ing the effects listed in the intro
duction in order:
1. Posterisation is achieved by
switching the Bit Switches on and
off. For example, eight levels of
brightness (the setting most used
by the Author) are achieved by
switching on only bits 1, 2 and 3,
the most significant bits. Another
variation on this theme is to make
any people on the screen look as
though they have some kind of
plague, by switching all bits except
1 on, the gain con-
tqol u appear to have
b{ack em.
2. T eudoMosaic)
effect is created by slowing the
clock down with SW9. (lncidental-

nnected in
C18 is in-
stripe width )
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cl
l0u
t6v

The incoming composite video signal is
first terminated by R1 to make it an
approximate match for the standard
(nominal 75R) video line impedance.
The coupling capacitor C1 next isolates
the input so that a DC bias (for DC res.
toration) provided by RV1 can be added
before the signal is amplified by lC1,
whose gain is adiusted by RV2 between
about 1 and 10 to allow for variations in
input levels and special 'white out' type
effects. The ADC chip cannot tolerate
negative voltages on its inpu! so diode
Dl performsthe dual functionof limiting
the maximum negative voltage to some
-0.2V and removing the negative going
sync pulses-see Fig 7b. The y
(luminance) signal is not affected much
by this providing that the bias from RVl
is adjusted so the black level is rought0V
or so as explained under the Setting Up
section. D2 is included so that any spikes
above 5V cannot get into the ADC R7
limits the current which can flow into the
diodes, protecting both them and the
oPamp.

Sync detection is performed by the
circuitry around Ql-Q2-Q3. Q1 is
biassed so that it is normally turned hard
off. When a sync pulse comes along it
drags the base low via the differentiator
Cl so that the transistor conducts during
the pulse. This signal has not got very
sharp edges, however, so R12/C7/Q2
and C8lR14/Q3 perform pulse shaping
to improve the square wave edges. Q3 is
the sync output device which drives the
output circuit and synchronises the
ADC's clock

The chroma signal and some of the
high frequency luminance is passed
through Cl0 acting as a higEpass filter.
This chroma signal is highly attenuated

however, so it is amplified by Q4. Matctr
ing the colour output level to the rest of
the video signal is fairly important to
avoid under- or over-saturation of hues
on the final display and to ensure reliable
colour burst detection, The colour level
is adiusted by R\8, AC coupled to the
output by C12 and may be switched on
and off by SW2. There is no reason why
the saturation level shouldn't be made
variable from the front panel with a pot
but note that the leads to such a pot
would have to be screened, as do the

HOW IT WORKS
leads to the colour killer switch SW2.

TheADC chip is the heart of the Video
Vandaf so it is worth taking time over a
description. The chip is of the'Flash Corr
verte/ type which can manage some 19
million conversions per second. A
slightly simplified description of how the
chip works follows. The reference
voltage on pin 9 is divided into 63 identi-
cal segments by a resistor ladder. Each

'rung' of the ladder is connected inter-
nally to one input of a window conr
parator (opamp), with the other inputs
commoned and brought out via a
sampleandhold (S& H) on pinl 1. When
avoltage is applied to pinl 1 and the S& H
lets it throug[ one of the 63 corr
parators will find its two inputs at the
same potential and its output will chanSe
state. The 63 outputs are fed into a 1-ot
63 to 6-bit converter- probably an
array of diodes - and then into an out-
put latch which is clocked at the same
rate as the S&H. An extra comparator is
included as an over-range indicator, with
its input brought out on pin 2. To allow
high accuracy, the resistors have to be
laser trimmed during manufacture, and
this is one reason why the chips are so
expensive.

The amplified video signal coming
from the input board is fed directly into
the inputoftheADC, butnote R19 which
protects the chip from damage by static
discharge during assembly and testing
The high value is chosen so that it has no
effect upon the input voltage. Pin 9 is the
reference input held at 3.9V by D3 and
decoupled byCl3. Q5 drivesthe' Distor-
tion' l-ED; although D2 protectstheADC
against overvoltage, if the quantitising
range is exceeded, distortion in the form
of bright whites' peaking ouf will occur,
This effect is sometimes useful, thougtl
so the ability to do it by setting the Cain

833 R3922k 10k

VIDEO
IN

(-TOS:Wtb

+12V

NOTE:
lCl = NE53l
()1 = BCl78
O2-4 = 8C108
Dl = OA91
ZOl = 4V7 ZENER

RV1
10k

l00n

Fig 8 Circuit diagram of the input amplifier, sync detector and colour filter,

OV

-12V

R40
1k0

R35
1k0

R36
100R

R37
1k2

R38
1k0

PN7
P N7

c3
c4

c3PN14
c4P N 14

NOTE:
lC2 = RS330O ADC
lC3 = 7417
lC4 = 7/104
05 = 8C108
D2,3 = OA91
ZD2 = 3Vg ZENER

B/$
12 1k0

Fig. 9 Circuit diagram of the cloc( ADC and DAC board.
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PROIECT: Video Vandal

NOTE:

lC5 = NE531 06 = BFY5l
lC6 = 7805 D4.7 = 1N4001
lC7 =7912 FS1 = 100mA FUSE
lC8 = 7812 T1 = 12{-12V 400mA

crgJ.1Oon-t
MODl

NC

...-.L

sw10

l00k

R47
1k0

R'A
100R

TO INPUT
SOC K ETC22 .e

47u
16V

47k
10k R49

220k

_ 
""ir" 

__ +ur
'150R

swl b

TO
SlWla

)-czr
T 100n

Fig. 10 Circuit diagram of the output amplifier and PSU.

control too high has been left.
The ADC chip is clocked at some 4-

8 MHz by the oscillator built around two
gates of lC4, lt does not run at anything
like the highest speed that lC2 can work
at because oI the need to adiust the fre'
quency of clocking to provide the 'Rib
bon' effect (which is nothing more or less
than a digital S&H). lf this effect is not
required then C16 could be reduced to
about 10pf, and C17 could be replaced
by a crystal lo reduce irrband quantis+
tion noise (1 6 MHzwas used in the M K-l
prototype) and ClB/ SW9 left in situ: this
would make most sense as the ADC
would work at the highest possible fre
quency unless specifically required to go
slowly. The advantage of using a

capacitor rather than a crystal is that it is
much cheaper.

lf the oscillator was allowed to run
free, the'Ribbon' effect would be conr
pletely unstable, so during sync pulses
the clock is interrupted by D4 grounding
an input. The otherwise unused gates in
lC4 are used to provide aTTL syncoutput
to the DATA socket

'Bit Switches/ SW3-B switch on and
off the output bits from lC2 to the Digital
to Analogue Converter (DAC), R34-40.
The switches provide the variable resolu
tion feature of the Vandal. lf all six
switches are closed the output is prac-
tically the same as the inpu! with iust 51
(mostsignificantbitorMSB) set theout-
put is literally black and white with no
grey between the extremes. I f compared
with photographic filnl this is the elec-
tronic equivalent of 'lith' film. Putting di!
ferent switches on and off creates
different effects.

The DAC is of the simPlest Parallel
type known to man --the R-2R ladder.
This works by having resistances propor-
tional to the significance of a bit
switched in and ou! pulling a line up or

down proportionally. For erample, the
MSB is connected via the lowest ralue of
resistor (1 10, the next most significant
bit via twice thal (remember w e're work-
inginbinary) andthethirdfourtimesetc
The overall effect is that the output
vollage at point F is proportional to the
binary number presented to the buffer
gate array's inputr Note that much of
[he linearity of the circuit is dependent
on the DAC; for best results 20to or pre'
ferably 0.5% tolerance metal film resis.
tots should be used.

The pull-down resistors R23-28 are
included because a floating TTL input -
apart from being a bad thing - con
siders itself to be 'high' (logic -l), and
hence is in the wrong state as far as the
DAC is concerned where a bit which is
'off is considered to be grounded.

The output board's function is to
recombine the y and sync signals into a

composite signal, current amplify thenl
change from high i to 75

ohms, and finally pipe back in
again. The y and sync simPlY
added together in mixer
(RV4,5) and fed into an oPamP' Q6,
which boosts the outPut current
capability, is included i

negative feedback looP
cuit will theoreticallY
under all circumstances. R50 and R51

match the output to 75R imPedance,
with C22 AC coupling the circuit The
colour signal is the last thing which is

added to the output because its fre
quency is higher than can be put through
the opamps without risk of instability.
The NFB loop of R4B and RV6 sets the
output level.

ihe powet supply which shares the
same board is quite straightforward: 12-
0-12 VAC from the secondarY of T1 is

bridge rectified by D6-9 and regulated to
15Y 1nfl +12V by lCs 6, 7 and 8'

comoute/s Dort and the DATA
sock'et are oi the 6 data bits and
the svnc DUlse.
4. Filse'colour (which should not
be confused with the ordinarY
colou0 is created by connecting
an RCB monitor (the sort used
with Oric, Electron and BBC com-
DUters is suitable) to the DATA
iocket, with the RCB inputs con-
nected to bits 2, 1 and 3 respec-

recorded or displayed.

THE DATA SOCKET
AND BEYOND

The DATA socket is a verY

possible to connect comPuters
(for f rame grabbing) or with an
encoder or RCB monitor it is easY
to produce'false colou/ Pictures,
where the RCB inputs of a monitor
(or RCB to PAL encoder) are con-
nected to the three most signifi-
cant bit outputs so that differing
colours represent the bright-
nesses. For examPle, Sreen foot-
ballers playing on magenta Srass
with a red ball is a typical outPuL
lf there is sufficient interest, an
RCB to PAL encoder card will be
designed. Other than this, the Van-
dal cbuld be used as a fast anal-

vour fineertips.' The cEea['n'cheerf ul Video
Vandal should cost around f 100-
&130 to build: the nearest PrG
fessional (studio quality) device
that the Author has yet found -albeit also a Time Base Cor-
rector- doesn't leave much
change out of f1 7,000!

The author wishes to thank CBBVI
f or help with various PrototYqe
colour pass fillers, and Mr. M.
Boote of Beaminster School for
help and the loan oi test gear. ---- ETI
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7 in (e5o r 20) :1 19 "Jj, B,,i.j::,:".h::IJ,i't6 in {95o 125) f 2.60 ,;;; . Sizer 18O x l3o xconnecting block

ooor/window contacrs Frush 
to 30 o) "u qrJo%

mounting, 4 wire, Maqnet/swilch smoke Dslector Easily installed No ad-
perpair ib5or+oi -" -'-"''"' ro.gs lL"Jl]l;J,1"3!33:fl;:J,"j;jf.S[:,Window Tape O 5" wide SOm
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i""""1Key-oporat€dSwitch 1 SA/2sOV ptug. t4O3 148) t6.15

CT1OOOX Clock/Timer f14 90
CTIOOOKBa Clock/Timer + Box €17.40
XKIOl Electronic Lock t1 1.50
XXlO2r 3-Note Door Chime t5 50
XKI 13 MW Radio f5.5O
XK126 DvM/Thermometer tl5.50
DLIOOoK 4,ChannelLight

Chaser with Dimmer f 15.95
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DL3OOOK 3 Channel Sound-

to-Light f12 95
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MK6' lR Transmitter for

TDR300K e4 50
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ture Controller t6.SO
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All kits include PCBS, components and
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For lurthoi details sond S A-E

Dsigned to con-
trol 4 outputs
independently
swlching on and
off at preset times
over a 7-day
cycle l-ED dis-
play of rime and day, easily proqrammed
via 2O-way keyboard. ldeal toi central
heaiing control {includinq differenl
switching times lor weekends) Battery
back-up circuit lncludes box
1 8 time settrngs

CT6OOOK t39 OO

XKI 14 Relay Kit ror CT6OOO
includes PCB. connectors and
one relay Will accept up to 4
rclays 3AI24OV clo contacts t3 90
7O1 115 AdditionatRetays ft 65

----fl.A
=:9

LOW COST! 1OM ohm. 3r, d,qir O.4 in
drsplay. Auto zero and polarity, low batt.
indicatron, overload protection. lncludes
test leads, battery, spare fuse, manual,
carryrng case
AC Volts: O- 20O- 5O0
DC Volts: O-2-20 2OO 1OO0
DC Current: O-2Om-2OOmA
Resistance: O-2k-2W. 2OOk 2M
Size:138x86x36mm
t405202t 823 95

nal - 1OM, O.5 in,3% digit.
e and low bailery indtcatron

proteclion. lncludes leads,
spare fuse, battery, manual and case
T.ansistor Checker. Size: 1 75 x 93 ,
42mm
AC Volrs: O-2OO-750
DC Votrs: O,200m-2-20,200 1 000OC Currentl O-2O!.2n-2On 2OO1A
o- 1 0A,
Ohmsr O-2OO-2k-2Ok,2OOk,2M O- 2OM
l4O52O4l €32 oO

E-- measurement carry,
nq case sLpglied

AC Volls G2 20.2OO.600.
DC Vorts O O 2-2 2O-2OO-1OOO
AC Currenr 0,20OrnA O-tOA
DC Current: O 2OOhA O 1OA
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temoe'a:u.es iron - 5ooc to . 25ooc.Accu'act I 5'C@25.C. 2oC@10O.C.
Besoc.se i ne t,n *aterr 5 seconds
l^ciudes casg cal braleci scale and in-
st.uci,ons 4O5 22C' f7 95

)
rl

Fl moun
nectors

Master (tlush) 1960 I 10) C3 OO
Master (surface) (960 1 1 2) t3 OO
Master (mini surface) (960 1 I 3) f3 OO
Secondary (tlush) (960 1 1 4i f2.65
Secondary (surlacel (960 I 1 6) t2.6S
Secondary (mini surf) (960 1 I 7) f3 OO
Dualourlotadapto? (960 t18l e4.2O
4way line cord - with plug io spade ter-
minals (960 l2O) f2.OO
+wsy line co.d (960 l3O) fO.2O por m

PACK 1 650 Resisrors 47R lOtM
1 O per value f4.OO

PACK 2 40 x 'l6V Electrolytics
1O-lOOOgF 5per
val ue

PACK 3 60 x polyester Capa-
citors O O'1,1/rFl25OV
5 values

PACK 4 45 Presets I OOR- 1 M
PACK 5 30 x Low Profite lC
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E2 40
f1 50
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PROf ECT

ELECTRON SPEAKER
Turn your Electron into a chatterbox with this project from lohn
Wike.

Aii :ii*:fn,
plugs into the rear edge connector,
is easv to use and does not inter-
fere with any other devices that
are connected.

The system is based on the ubi-

NOTEi
lC1 = 741503
tcz = 74L520
lC3 = 741S273
tc4 = 7415624
lC5 = SPO256-AL2
lC6 = 741574
lC7 = L[4386

,l

Associated with it are six other
chips for interfacing and audio
outpuL

The board is driven by a short
Basic PROCEDURE and 73 bytes
of machine code; the latter is
easily assembled using the built-in
assembler on the Electron. The
speech codes are stored in a
queue and once the process has

HOW IT WORKS

- HARDWARE

started a non maskable interruot
(NMl) routrne is used to get data
from the queue. This means that
the computer can carry on with
the rest of the program while the
circuit is speaking

The Hardware
The circuit consists of the

speech processor, oscillator,
address latch, decoding and NMI
generator. The oscillator circuit is

A15
a14

00

A5

A4
A3

A1

B5
33k24

P N20
tc3

P N 10

PIN 14
tc1 ,2,6
PIN 7

Fig 1

Circuit diagram
of the project. )

Cates lCl+ lClb and lC2a decode the
address and control lines so that a w rite
operation in the range &C000 to &DFFF
will cause the eight least significant bits
of the address bus to be latched in lC3,
Also address line A12 will be latched in
lC6a and a clear pulse will be applied to
latch lC6b.

When the circuit is reset the standby
(SBY) output of the speech processor
(lC5) goes high and latch lC54 Pin B

goes low, disabling gates lC2 b and I C1 c.

When the computerwritesto latch lC3 at
address &CO01, line 412 will be low so

IC6a8 willgo high and lC2b,6 will apply
a lor+ lerel to the address load (ALD)
input oi lG. Less than a microsecond
iater 5BY will go low again and lC2b,6
uill go high, clocking latch lC6b.

{s the outputs of both lC6aand IC6b
rvill norr be high, IC't c,3 willgo low caus.
ing a non maskable interrupt (NMl). ln
response to this the computer willwrite
to lC3 at address &C0xx and latch lC6b
will be cleared, cancelling the NMI via
lCl c. Some lens of milliseconds later,
SBY will go high again, causing lC2b,5
and ALD to go low. lC5 will load data

trom lC3, SBYwillgolow, therewill be an
NMI and lhe computer will write to lC3
at a new address &C0yy. When there is
no more speech data the computer pre.
vents further interrupts by writing to
address& D000. This sets 1C648 low and
disables lCl c.

N ote that because new data is loaded
into I C3 as soon as the old data has been
loaded into lC5, the speech inflection
bits are one step ahead of the actual
speech data-

The inflection circuit is based around
a voltage controlled oscillator chip, IC4.
The control voltage ior this is derived via
a crude analog to digital converter
formed by R3,R4,RV1,RV2 from the
latch outputs 1C3,9 and 1C3,1 2. The out-
put of lC5 is a pulse width modulated
square wave which is passed through
filter R5,R6,C4,C5 and volume control
RV3 to the audio amplifier lC7.

-ffi

PINS 9,I4
lc4

PINS 17

PtNS 7,23
tc5

A6
A5

A3
A2
A1

CLR

rd
lC6a

D

crz tj- c1?,1,7

loouT ioi:
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SPEECH
COT{TROL

AUOIO

Fig2
Block

diagram of
the speech

unit

LO UD
SPEAKER

in fact voltage controlled. The con-
trol voltage is produced by a rough
digital to analog converter f rom
the two most significant bits of the
speech data- This allows a certain
amount of inflection in the output
voice. To allow the speech pro
cessor to load f resh data as quickly
as possible it is necessary to latch
each allophone while the previous
one is being spoken. This means
that the inflection bits will affect
the preceding allophone.

Fig 3 (above) Overlay
diagram.

Fig 4 (left) Connector
details.

BUYLINES
There should be no problems here, The
SPO255-AL2 and the box are available
from Rapid Electronics, and the PCB is
available from the author at 9, Lory-
Garw4 Caerphilly, MidClamorgan for
€5 inc @p.

c5

LINK BENEATI-I IC

RESISTORS (a|10.25 watt 5%)
R1 1k
R2 10k
R3 1sk

33k
10R
10k
22k

R4,5,6
R7

RV1,3
RV2

CAPACITORS
C1,6,7,8 lOuFTantalum
A. 33pF
c3,4,5 22nF
G,1O,13-17 100nF
Cl1,12 100uF electrolytic

SEMICONDUCTORS
tc1 74tS03
tc2 74L520
tc3 74L5237
lc4 74L5624
tc' sPo255-AL2
lc6 74L574

MISCELLAN EOUS
Double sided 25 way edge connector;
ribbon cable; lC sockets; printed circuit
board; 8 ohm 0.1 watt loudspeaker;
BICC/VERO plastic box 3" x 4.5,, x 1.5,,.
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PRO| ECT: Electron Speaker

796 DATA4 | 155, 135, 173, 15, I 17,132,4,2t6,10, I 31,26, I 54,80,67, 18, 143,79
797 DArA67,r9,196,I3,19,132,24,134,67,7,15,i,1A5,17,t61,152,139,131,55,183
798 DATAl37, 147, 136, r16,67,0
7 99 DATA9,45,19,43, 3, 7, i 1, 2, I 3, 5 1, 3, 20, 3, I i, i t, r 6, r, 28, 5 I,0

LI ST
I l) PRoCIx'IT : ONERRORGoTO40
20 Drr'l Q1% ( 100),Q2z ( 100)
30 CLS : PRItiT:PRINT: PRINT
4O PRoCSPEAK(796)
50 R[PEAT! PROCSPEAK(799)
6O PRINT,'PLEASE ENTER A i.iUI'18E.1 ,';
7O INPUTIZ
8O PROCSPEAK( IZ+BOC)
90 UN'TILFALSE
95 :

Fig 5 The software needed to use the unit.

HOW IT WORKS_ SOFTWARE
The machine code interface, assembled
in PROCI\ lT ( lines 2000 to 2470), uses
three zeropage memory locations. The
hr o I abel I ed "poi nt {orm a 1 5 bit pointer
into the speech queue, and the one
labelled " lasto stores the last byte out-
put li 'lasto' contains zero then the
speech processor is inactive.

There are three entrr points into the
machine code. Entrr at".inif't line2260)
initialises the slstem br clearing loc+
tion " Iasto' and the speech data latch-

Entn at ".start' iline 2280) causes
the program to hall until the previous
speech queue is finished (lines 2280 to
2290) . lt then examines the parameter
blockat&601 and loads"point" withthe
start of the next queue (lines 2300 to
2400) . Then a nonzero pause value, ie. 1,
is stored in "lasto" and interrupts are
enabled bywriting to&C001 (lines2410
to 2460).

Entry at//.inte/' occurs only in rel
ponse to a non maskable interupl lf
"lasto" contains zero then further
interrupts are disabled by writing to
& D000 (lines2070 to2130). Otherwise a
by.te from the queue is written to the
speech latchand" lasto", and the pointer
is updated (lines 2140 to 2250).

The BASIC section of the test pro
gram contains the speech data strings
(lines 796 to 900). The main loop (lines
10 to 90) dimensions two queues, Q1o/o
and Q2%, and prompts for a number to
be entered. The procedure PROCSPEAK
(lines-1000 1o1050) restoresa pointerto
the correct data string and loads the str-
ing intoalternate queues. ltthen calls the
machine code with the start ofthe queue
as a parameter,

ln order to produce your own speech
strings you must first choose each
allophone from the table. Then decide
on the inflection value (O, 64, 128, or
192) required for each allophone and
add this to the fol/owing allophone,
forming them into a DATA statement
ending in zero. To produce your sounds
use procedure PROCSPEAK (line nunl
ber of your data).

2OOO DEFPROCINIT
2010 poinE=&8D ; lasEo=&8F:block=&60I
2020 spoo=&C000 : spof f =&D000
2030 0Z=&D00
2040 FORI=0IO2STEP2
2050 PZ=oZ
2060 [ oPT r
2065 t

207rJ . inter PHA

2080 LDAlas ro
2090 BNEincer2
2100 LDAspoff
2lI0 STAspoff
2120 PLA
2130 RTI
2135 t

2l40.inter2 TYA
2I5O PHA
2160 LDY//0
2I70 LDA(point),Y
2180 JSRstart2
2185 ;

2190 INCpoinE
2200 BNElncer4
2210 INCpoint*I
'2215 |

2220.inte14 PLA

2230 TAY
2240 PLA
2250 RTI
2255 |
2260 .init LDA//0
2270 BEQStart2
2275 i
2280 .start LDAlasto
2290 BNEStart

2300 LDAbIock
2310 STApoint
2320 LDAblock+1
2330 STApoint+1
2335 t

2340 LDYrl0
23i0 LDA(poinl),Y
236C irx
2371 r\Y
233t) LDA(point),Y
239C ST.\pcint+l
2400 STxpoint
2405 :

24IO TYA
2415 t

2420 ,sLartz STAlasro
2430 TAY

2440 LDAspon,Y
2450 STAspon,Y
2460 RTS
2465 |
2470 l:NEXT
2480 CALLiniE:ENDPROC

Writing to addresses in the range
&C000 to &CFFF enables inter-
rupts, and the range &D000 to
&DFFF disables them.

The audio output is amplified by
an
to
Tht
wi
BICC/VERO 3" x4.5" x 1.5" plas-
tic box using the box lid screws for
mountin&

The Software
The program listed here to test

the circuit contains Basic routines,
machine code, and sample data
strings. Two sound queL;es are prGl
vided so that one can be loaded f

800 DArA43,60,53,0
B0l r)ArA46, I5, 15, il,0
802 DATAI3,3I ,0
803 DATA29,I4,l9,0
804 DATA40,40,58,0
805 DATA40,40,6,35,0
806 DATA55,55, 12,12,2,41,55,.1
807 DATA55,55,1,1,35,I2, 1 1,'l
808 DAIA20,2,I3,0
809 DATAI1,24,6,1I,0
8I0 UATAl3,7,7,11,0
8l1 r)AT,\12,45,I ,1 ,35 ,12, I i , -l
812 DATAl3,48,7,7,t 5,)5, .

813 D4TA29,51,1,2,13,19,1 I,i,
B20 DATA13,l'8,1,7,11,1,2, tl, 19,!l
900 DATA57,15,I5,11, t,2,33,39,1?,i2,i,11,
950:

IOOO DEFPI{OCSI'EAK(XZ)
1010 Rl'iSToREXZ : AZ=O
It)20 lFQZ=Q2Z QZ=t)12 ELSE QZ=Q2Z
1 030 REPEAT : RE ADBZ | ? ( QZ+ AZ) =BZ
1040 AZ=AZ+I : UNTILBZ=0
lO50 CALLstart, QZ; ENDPR0C
1055:

The address decoding ivas
designed with two factors in mind.
The first factor was that the circuit
should not interfere with any add-
ons that miBht use the off icial
extension addressing area
(&FC00 to &FCFF). The second
factor was a desire to keep the
chip count down. lt lvas decided
to make the circuit \\,riteonly and
to address it in parallel with the
operating system ROM. The
addresses chosen (&C000 to
&DFFF) mean that only 3 address
lines need decoding and as the
computer normally only reads
from this area there will be no
faulty triggering The one snag \vith
this is that Acoin have not d is-
abled the ROM during write
operations, utput by
the speech ld conf lict
with data fr This pro
blem was overcome by using
indexed addressing to output the
data on the address bus. A read
followed by a write will latch the
Iower eight bits of the address bus
whilst ensuring that the data bus
does not conflict with the contents
of the ROM.

When the speech processor is
ready to receive more dat4 an
NMI is generated, to be cleared
when the new data is latched.
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PRO f ECT: Electron Speaf,e1

queue a machine code routine is
called to set up a pointer into the
queue for use by the interrupt
routine and to start the speech
processor by writing to address
&cool.

ln Electron Basic, a call to a
machine code routine can be
followed by several parameters.
The locations where the values of
these parameters are stored are

put into a block of memory start-
ing at &600, and the location of
the first parameter is in &601-
&602. This facility is used here: the
start address of the queue is held
in a variable which is given as a
parameter to the machine code
call. The contents of &601 -2 are
then used to find the value of the
variable which is stored as a
pointer.

Each data string must end with
azero, which is used as an end
marker. lf this would affect the
inflection of the last spoken data a
pause with the correct inf lection

disables further interrupts by writ-
ing to address &D000.

As the NMI routine in the Elec-
tron m ust start at & D00 that is
where the machine code is
assembled. The assembly is
included in the initialisation PRO-
CEDURE because pressing BREAK
resets the byte at&D00 to a return
from interrupt instruction.

Construction
n of this project
no difficulty. The

sided and there are
only thirteen links to fit The use of
lC sockets is recommended - do
not forget the link underneath lC5.

inches of wire. lf the board is going
to be mounted in a box, a slot
must now be made in the side of
the box at the point where the rib
bon cable will come out

Setting Up
- H.aving checked very carefully
for shorted tracks etc, insert all the
lCs and connect the board to the
Electron. Type in ?&&C013:
?&C013 and you should hear a

the noise should stop.
lf you have access to an

oscilloscope, program function key
1 to do ?&C000:?&C000 and
function key 2 to do ?&C0C0:
?&C0C0, using the * KEY com-
mands. Monitor the waveform on
pin 8 of lC4 and you should see
the f requency changing when you
press the two function keys. Adjust
RVl and RV2 so that the fre-
quency produced by key 1 is as
close as possible to 2.5 MHz and
that f rom key 2 is as close as pose
ible to 3.5 MHz.

lf you cannot get to an oscillos
cope, program the keys to
?&C013:?&C01 3 and ?&C0 D3:
?&C0D3 and adjust RV1 and RV2
to give the best sounding voice
and variation. Now try the test prcE
gram and make any final adjust-

Table'1 The allophones that the unit can generate.

50

Sound Type
Silences

Symbol
/PAI I
/PA2l
/PA1/

/PAs I

/tHt
/EH/
/AE/
/UH/
/AO/
/Axt

/EY/

/oY/

/uw2/
/ow/

/ER.t I
/ER2/
/oRl
/AR/
/YR/
/xR/

Code
000
01 1

022
033
044
0c 12
077
rA 26
lE 30
17 23
0F 15
18 24

Duration Example
1 0ms
30ms
50ms

1 00ms
200ms

70ms slt
70ms End

120ms hAt
100ms bOOk
100ms AUght
70ms sUcceed

100ms hot

250ms sEE
280ms trAy
250ms klte
420ms vOlce'l00ms tO
260ms fOOd
24oms zOne
370ms dOWn

Short vowels

These r orr ei sounds
can be doubled to
lengthen them

Long Vowels 13
-t4

06
05
16
1F
35
20

33
34
3A
3B
3C
2F

19
20

6
5

22
31
53
32

R-coloured vowels 5.1 1 60ms lettE R
52 300ms fERn
58 330ms foRtune
59 290ms alARm
60 350ms hEAr
47 360ms stARe

Resonants /ww/ 2E
/RRl/ 03
/RR2l 27
/LU 2D
/EU 3E
/wl/ 31
/YY2l 19

/vY/ 23
/DH't/ -12

/DH2/ 36
/ZZI 28
/zH/ 26

46
14
39
45
62
49
25

35
18
,4
43
38

'l80ms We'l70ms Read
1 30ms cRane
'l 1Oms Like
1 90ms angLE,
1 30ms cute,'l80ms Yes

190ms Vest
290ms TH is
240ms baTHe
21oms Zoo'l90ms pleaSure,

1 50ms Food
180ms THin
90ms veST

160ms SHip.l30ms 
He

180ms Hoe
200ms WHig

(See also /WH/)

sq u irrEl
compUter (Y-sound)

Voiced tricatives

Voiceless Fricatives /FF/ 28 40
/rH/ r 0 29
/s5/ 37 s5
/sH/ 2s 37
/HH1/ 18 27
/HH2/ 39 57
/wH/ 30 48

aZure

These alloohones mav be
used douiily for initial
or singly for final positions.

(see also /WW)

Usually need 10-30ms
silence preceding these.

Voiced stops /BB1/ 1C
/BB2/ 3F
/DD1/ 1s
/DD2/ 21
/cc1/ 24
/CC2I 3D
/cc3l 22

28 80ms riB
63 50ms Beast
21 70ms enD
33 160ms Down
36 80ms Cuest
6 l 40ms Cot
34 -l40ms peC

Voiceless Stops /PP /
/rr1/
/rr2/
/KK1 /
/KK2/
/KK3/

/CH/
/)H/

/NN,I/
/N N2/
/NC/

09
't .l

OD
2A
29
08

32
OA

10
OB
38
2C

9 210ms
17 100ms
'I 3 140ms
42 l 60ms
41 1 90ms
8 120ms

50 '190ms

10 'l40ms

15 180ms
'1 1 140ms
56 190ms
44 22oms

Pow
parTs
To
Can't
speaK
Crane

CHuTCH
.ludCe

Mitk
rhiN
No
aNCer

Usuallv need 50-80 ms
silence preceding these.

Affricatives

ments. ETI



t7
t60

Sparfurila
Buy Sparkrite Brand Leading Auto Electronics
in self-assem bly kit form - And save pou nds ! I

O Electronic lgnition systems - contact triggered and contactless
O Electronic Car Security Systems-includinE a new ultrasonic unit
O Car Drive Computer - with '12 functions

SEND FOR FREE LITERATURE PACK-TODAY!
8 SOPHISTICATED
I(ITS TO CHOOSE

FBOM.

\\
I SPARKRITE {A Division of Stad,;r r::
I
I NAME

I ADDRESS

I
r ...........Lrrrrrrrrrrr

3'=ensway, Enfield, EN3 4SD I
'"'"'n:l:':l::T* t

:l
.I

-rrrrrrrrd

o Electronics - Microprocessors - Computer Technology is the career
and hobby of the future. We can train you at home in a simple,
practical and interesting way.
Recognise and handle all current electronic components and 'chips'.
Carry out full programme of experimental work on electronic
computer circuits including modern digital technology.
Build an oscilloscope and master circuit diagram.
Testing and servicing radio - T.V, - hi-f i and all types of electronic/
computer/i ndustrial equ ipment.

II I- IEEI' IIIIII
ELECTRONICS
IM IC ROP R OC ESSO R S

o
o

o
ot

h

r
t
c
p-

f-e
!

PJease send your brochure \...,iioui a-v oDi gatron to:-

NAMF

I am rnterested rn I
I
I

!DFu,o.nu'n-

""'"2
ADD B ESS

T__--l RADIO AMAIEUR LICENCE
CITY & GU LDS EXAI\,/S

Other SubjectsI
I ETU11

I eftish Natiomal nadio&Ehctronics $chool neading,Berks.RG1 IBH,
I I E I I E E I I E E E I T I I I I I
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AN ARGUS SPECIALIST PUBLICATION

TV FRAMESTORE
Would you like to be able to capture a TV picture, then
manipulate itwith yourhome compute( We're goingto
tell you how its done. This project for experimenteers
will use a flash-converter ADC with state-of-theart cir-
cuitry to make it possible to use relatively slow D RAMs
for the actual storage.

VARIO UPDATE
the success of the original a
had a lookt some of the poin
by readers, including impro

ture compensation and some suggestions for 'total
energy'.

EXPERIMENTERS DRAM CARD
Phil Walke/s been looking for some extra memory of
late, and here's the resuJt, a 64K DRAM card. We
originally designed the card because of diff iculties with
reliability and supply of the DRAM controller lC in our
original design, but we found that we could do the same
job more cheaply than the original anywal

PLUS - SPECIAL SUPPLE-
MENN EIGHT PAGES OF
TECH TIPS!
Here's our answer to all those readers who have been
contacting us to find out whaf s happened to the Tech
Tip they sent in five years ago. Seriously, we will be pre
se nti n B ei ght pages of read ers' u ptoth e moment ideas,
in an extra eight pages of the magazine. All the more
reason for buying the one and only ETI!

DIG ITAL DE LAY tI N E
Of course, the other sort of analogue signal you m ight be
interested in storing in a digital form is music So thats
just what we're going to show you how to do in the der
cription of this projecl Developed with value for money
in mind, this is a high-quality unit with some novel cir-
cuitry. lt offers percussion and freeze, and a maximum
delay time of 1.3 seconds (with 5 kHz bandwidth). The
unit can be used to generate a large number of effects,
including chorus, f langing vibrato, pseudoreverb, slap -

back (What? - Ed.), long echoes, single and multiple
echoes, etc, etc

DISTORTION METER
A project here for audio designers and the il( here is a
relatively simple distortion meter from John Linsley
Hood. Using a simple Wein network with a soupcon of
feedback to increase the notching this design works by
filtering out the original signal and leaving the distortion
behind. The unit also includes a widerange audio
millivoltmeter.

ALL THIS AND MORE IN THE NEXT ISSUE,
ON SALE NOVEMBER 9th.

BE NICE TO YOUR NEWSAGENT AND HE'LL

62

KEEP YOUR COPY FOR YOU.
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TEMPERATURE
CONTROLLER

The_e-ve-r popular Phil Walker no longer ha_s any problems keep
ing his fahs irnder control - not nodthat he's'ruilt himself ari
ETI Seecon.

his project is intended to be a
simple but effective tempera

t ture controller. lt brings
together two readily al'aiiable der ices
to make a unit which can act either in
a iinear mode or as an ory'on suitch
ing controller. A single small PCB
accommodates the complete circuit
including a temperatu resettin e,

potentiometer, the temperature seft
sor and and, for applications rrhere
only small amounts of heat are
required, two large resistors rrhich act
as heating elements lt is also possible
to mount the sensor alvat, from the
PCB and to use the output to drire a
fan, an external heating element or
any other device lvhich drarrs a
current of a few amps or less f rom a
10-30V supply.

The Circuit
The temperature sensing element

in this project is the LM334Z current
source lC This. is programmed by'
means of a resrstor to pass a current of
about 1 mA Due to the nature of the
device tl"ie current is not greatly affec-
ted by the voltage across it but is
affected by the temperature ln fact
the current increases linearly as the
temperature rises and this is used to
generate a voltage proportional to the
absolute temperatLrre ln order to
make use of this effect we have
employed a wellknown voltage
regulator lC, the 723.This gives us
several functions in one device which
would otherwise have to be provided
separately. First it contains a tempera
ture stable voltage reference which is
used to supply the temperature seft
sor and the reference adjusting poteft
tiometer. Second it contains an
operational amplifier with a mod
erately high gain and lastly it has an
output transistor capable of passing
up to 150 mA

ETI NOVEMBER 1984

NOTE
rc1 = 1M3342
lC2 = 723
o'l = TtP126
Dl = 1N4O07

FOR LINEAR OPERATION
DELETE R3
FOR $TVITCHING OPERATION
DELETE R6
FOR LOW POWEB OPERATION
DELETE R8 ANO 01 AND
LINK IC2 PIN 10 AND R9 (LK1)

B9
SEE TEXT

I
I

I

T

VBEF ouT VSS

lCl is a
source. lt
O.O2oh/vol
of about
sensitMty
regulated

reference supply from lC2 pin 6 there is a
potential dMder network consisting of
Rl, R2 and RVl, The values in this network
are ctrosen such that the bottom end of

tum off Q-l and reduce the power in the
load (R)).

8O. The result is that the output at pin 10 of

effects of switcJron surges and the like lt
should also be boume in mind that no
heatsinking has been provided on the PCB
and this will further limit the maximum safe
cunent the device can handle.

K) is g element ifmounted positions for
this arc p r'both can be
used or the load can be remote lf the

on the PCB.
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PROf ECT: Temp Controller

REMOTE CONNECTIONS
IIF ICl AND R4 ARE
MOUNTED OFF BOARD)

@
.{T.-1.
.--@
{trF
-{R2F
-t_E3f

RESISTORS 0/cW 5o/o unless otherwise
stated)
Rl
p.
R3
R4
R'
R6
R7
RB
R9
RVl

CAPACITOR

1lA
2lA
470k (see tex0
68R
3k9
330k (see text)
sk6
1 k (see text)
see text
1k0 linear
potentiometer

Cl 100p
SEMICONDUCTORS
lCl liva34z
lc2 723
Q1 TlPl26 (see tex0
Dr tN4007
MISCELLANEOUS
PCB; short length of 16 SWG solid wire;
14-pin DIL sockef nut and bolt to securc
Ql.

INSERT EITHER R3
(FOR WVITCH ING OPERATION)
OB B6 (FOR LINEAR OPERATION)
DO NOT USE BOTH

OUTPUT
(IF R9 NOT USED)

LK1 _DO NOT INSERT L INK
IF R8 AND 01 ARE USED

that

USE

nbe

tion
I gives

position,
power o maY be
omit the nsistor
rcuit and 3 out-

put device only. This is made possible
by shorting lC2 pin 10 to R9 using
LKl and replacing RB with another
link

For wide range operation you
may find it necessary to put a re.sis-
tor of 1 k or so across link LKl. The
diode D1 is only necessary when
inductive loads such as relays or
fans are used instead of resistors.

Construction
This is quite simple so long as the

components are correctly Placed
RV1 should be a PCB mounting tYPe
and can be secured with a ioop of 16
SWC wire soldered into the holes
provide threaded
boss on er spindle
can be used to secure the whole unit
to a panel with an extra nut

lf the unit is to be used for lorv
oower then R9 can be mounted on
ihe PCg. Note that Rl or R6 mav be
fitted but not both ,{lso, link A may
be filred if Q1 is not used and a'1 k
resistor used for linear operation or an
open circuit for srritch mode opera
tibn RB should be linked across if Q1
rs omitted

lf lC1 is to be mounted remotelY
then R4 should be mounted with it
and two wires only connected back
to the PCB. ETI

Nothing here to cause any problems - all
the devices here are quite widely available.
Ihe PCB ig as ever, available through our
PCB service.
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NEWfrom
Beerless

This exciting new range of designs
covers all domestic HiFi applications
There are 20,30 and 40 litre designs
using the famous Peerless
Polypropylene bass units (newly
released to the DIY market), a 7 litre
mini speaker and two designs

specifically intended
for use with digital
systems. The
Wilmslow Audio Total
kits include all cabinet components
accurately machined from MDF boaro,
drive units, crossover kits. wacid;i-o,
grille fabric, terminals, nuts. ooiB etc
Full details are in the Peerles Manua
for Loudspeaker Constructor w^ cl :s

available F.O.C. {send 12- x g- SAE

Total kit Prices per pair inc VAT
&si0n ffiB (7 litr€, rdlox)

Dosign ]M (4 litre,18, Polypr )

rocre-" = t66
Dosiqn 6t2n (20 litr€, r6tlai, Polypr ) fll1 E 3-t -_- _s a6 $
hsion82flF{30liro,r6rl€x,Polypr) €115@;-5-- -s:':I

flzr : -s -- 
_- t': 6

Design CD82UF (25 litr., r€fl6x) lor dig,ia €ra$ : -s -- -s f ': X
O€sign CB2SR (30 li!6, r€flsx) to. di€(a llG € : -s -- '-r I': I

Basickits{driveunitsandcrosovereon i D€.oa r

Visit our new
HIFI STUDIO

for a great deal on
Ariston, A&R, B&W, Dual, Kef,

M-Short, Mission, Monitor,
Nad, Rotel, Trio, Walker etc.

hiign ry2R
kion 6Y2R
D€3ign 8292F
D6ign lM
kisn CD82Ua
kiOn CDb2ffiR

,4tr
a4*
t.tr
EI
EM
5k

VE RY COM PETITlVE PRICES
on speaker drive units:
AUDAX. CELEST1ON
DECCAoELACTFANE
GAUSSoGOODMANS

KEFr McKENZIE
PEERLESST SCANSPEAK
SEAS O TANNOY. VOLT

WHARFEDAIE etc.
COMPREHENSIVE

CATALOGUE!
Pages & pages ofdrive
u n its, kils, crossovers,
cabinet components,

designsfor PA cabinets
crossov€r ca lcu lations etc,

f1.5O Post FreelExportf,l.50 or$61

EASY
HlYa ,un, $ya
mon.y, building
! Xa, d-ign with
. Vyilmalow
Audio CS Totll
klt.
No eledronic or

knowledge
n€cessary and
the end result is
a proven top-
quality design
that you'll be proud of
Each kit contains all cabinet components, accurately machined for
easy.ssembly, speaker drive units, crossovers, wadding, grille fabric,
terminals, nub; bolts, etc.
The €blneG can be painted or stained or finished with iron-on veneer
or self adhesive woodgrain vinyl
Easy foolprool assembly instructions supplied Set of constructor
leaflets sent free on receipt of large S.A.E.

flll pr inc VAI plus carlins t6 m
fiB pr inc VAT, plus car Ins t6 00
tl31 pr inc VAT, plus Eil Ins ElO @
fl$ p. inc VAT, plus carr frns e]5 @
El8 Dr inc VAT. olus Grllns t18 oo

CSl (As 101)
CSlA (simplifr€d LS35A)
CS3 (as 103 2)
CS5 (as Cailton llJ

CS7 (as Canraia )

Kef Constructor Series basic kits (drlve units and crossovers
only)
cs1
CS1 A
cs3
css
cs7

Constructor Series Speakers

ES $ car, / ns t5 00
€g @ car. / ns t5 o0

€1@Sca,r/ns t50C
€139 S .arr / ns f5 50
f193 6 carr /l.s a5 50

W,lms ow Audro Catalogue posl fiee ft 50

Celesion Cabi.ei Handbook post fiee €1 @
Fane loudspeaker enclosure design post liee f2 $
Peeiless Manuai tor

Loudspeaker Conskuclo.s FOC

ALtth€ aboy. €5 oosr k*

CRIMSON ELECTBfK amptifier kits. modutei,
active crossovers. YAMAHA Professional
and Producerseries products. 3rd Generation
rnixers, amplifiers. McGregor PA amplifiers,
cornbos etc.

AII at very competitive pricesl

Lightning service on telephoned cr'edit card orders
EFFICIENTEXPORT SERVICE

- HEng5-3s Chi;;i'St. Witmslow, Cheshire SK9 1AS !fiTel:0525529599 

-

FREE CAREER BOOKLET
Train for success, for a
betteriob, bettei pay

Enjoy allthe advantages of an ICS
Diploma Course, training you ready for a
ne\N, higher paid, more exciting career.

Learn in your own home, in your own
time, at your own pace, through ICS home
study, used by over 8 million already!

Look atthe wide range of opportunities
awaiting you. Whatever your interest or
skill, there's an ICS Diploma Course
there for you to use.

Send for your FREE CAREER BOOKLET
today-at no cost or obligation at all.

RUNNING YOUR
OWN BUSINESS

! ooo,"., II
! 

=, ironcs ^ !I i'.3 "'"."@ i:ff"ff it' '"{:- rr- --rrr--J
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NAAI NS FAI LURE
AIARM
Helpl Helpl l'm powerless! There are some it e
house or lab that you'd like to say that to you ry.
The ETI Vogonoff gives them a voice. Design ent
Phil Walker.

by

MAINS
IN

his very simple project will
continuously monitor the

r to any pieces
of eq et you know if
some piug or the
power goes off for any other
reason.

The circuit is very simple and

current fails due to the absence of
mains input the 1M3909 wiil
oscillate and cause a sound to be
bmitted from the loudspeal<er. The
power to drive the speaker is
obtained fyom the 1% volt dry cell
which under the normally very low

HOW IT WORKS

The mains supply to be monitored is
rectified by D1 and regulated by R1

and ZDl such that about 10V appears
on C1. This produces a current via D2
and R2 into C2 and the input to lC1
such that lCl is held above
its upper threshold. Under
these circ the output of lC1
is also high so no current flows
through LS1.

lf the mains input fails, the charge on
C1 will leak away until the voltage at
the input to lC1 reaches ils lower
threshold" lC1's output wiil then switch
and go low drawing current through
LS'|. Due to the internal circuit opera
tion of lC1 and the characteristics of
LS1 and C2, the output of lC'l will
switch back to the high state after a
short time and start continuous ocilla
tion which is heard as a tone from the
loudspeaker.

Since the norroperational state oi
the proiect draws very little curre.t
from the cell it should last a long tirr,e
before needing replacement

66 ETI NOVEMBER 1 984
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PARTS IIST

RESISTORS
R1 220k 1 W
R2 15 k 0.25 W
R3 s60R 0.25W
CAPACITORS
Cl 109,F 25V

electrolytic
A 470nF 100V

polytester
SEMICONDUCTORS
rc1 1M3909
D1 1 N4007
D2 0A91
zD1 BZY8BC1oV
MISCETLAN EOUS
LS1 2.5 in. 64 R

loudspeaker
81 1.5 V dry cell prefer

type
PC tic box 41/z

x 3 ; gronF
me s and bolts;
8p

Construction
The d

\r/hen m
all the c
tial and le
from outside of the case. To this
end ue recommend that you use

nylon bolts to secure the circuit
board, loudspeaker and battery.
Wiring to the outside world should
be made with well insulated mains
cable through a grommett or cable
gland and the cable should be well
secured inside the case.

The construction of the PCB
should so long
as the I odes andcapacit sitioned.
The dry cell can be permanently
wired in place as it should last a

C

beg ith
a few smal! holes to let the sound
out We recommend that these
holes be covered by some
additional insulation if the
finished unit is accessible.

power drain when the circuit is not
a verv lone time.
ationi for t-his
e monitoring
darkroo.n or

other laboratorv equiprrerrL :ape
recorders and record p,ar ers
where prolonged statio-a^ co.F
tact would cause Iiats io der e'oc
on pinch rollers, etc, anc e\ en as
an anti-theft device (althouqh the
noise it makes is not \en ioLdt.

FH

Ho

H

BUYLIN ES

Nothing that we can see in this project
should cause any problems here. The
PCB is available from your usual frien
dly source - our own PCB service.

CEI\ITUFIIcIN'
ALLR'MS

Monufocfurerc of
Professionol Alqrm
Equipment for DIY
& the TRADE. Send
now for our New'16-
oooe Brochure. Full
br liformcrlion & the
lowest p]ices

Please call or write:
SME Limited, Steyning,
Teleohone: 0903 814321

Sussex, BN4 3GY
Telex: 877808 G

I

Il
II

I

I
1

Jusl look !

'*il' eHE EB
lt| 33:33 Ter: (0484)

3t3 ,T[?il",y(?Il ,12,?133 2IOOO
3?3 flg:'',:fili:i, 3:33 "' 3ss27 24 hr.
72s Questions & Ans Bk 3.50 

tril,:r*:1?"Lr*"Sl!
ond rots more in our FREE lisl. Huddersfield

oll prices plus 15o/o VAI P&P 32 W. yorks.

o "Cf rutUntOru" is o Registered Trodemork of Centurion Alorms

Requires ASCII encoded keyboard and monitors
to make fully configurable intelligent terminal. Uses

6802 micro and 6845 controller. Program and
character generator (7 X 9 matrix with descenders)

in two 2716 EPROMS. Fullscrolling at 9600 baud
with 8 switch selectable rates. RS232 interface.

Bare boards with 2 EPROMS and program listing

- f48 plus VAT. Assembled and tested - t118
Send for details or CWO to:

A M Electronics
Wood Farm, Leiston, Suffolk lP16 4HT
ret 0728 831 1 31
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Beginner's Guide to Digital Electronics
Beginner's Guide to Electronics

ilaster lC Cookbook Hallmark
Mic ook M. Hordeski
lC 0 ung
Ptt ook H. KinleY
Acti Lancaster
TV Typewriter Cookbook Lancaster
CM0S Cookbook Lancaster
TTL Cookbook Lancaster
Micro Cookbook Uol. I Lancaster
BASIC Gookbook K Tracton
illC68lB Cookbook C Warren

Xl Electronic Music Proiects you can build Winston

From BASI0 to PASCAL Anderson

rlin

d

tion Carr

Giant Handbook o[ Electronic Proiects
Gibson
nalogue lntcgrsted Circuits Gray

ttaster Handbook oI lC Circuits Powers
Electronic Drafting and 0esign Raskhodoff
VOM - VTVM Handbook Risse

lair

Tocci

I
99 Fun to Make Electronic Proiects Tymony

Beginaer's Gride to ticroprocessors Parr
Hicrwonpsts Based oesign Peatman
Digiral Hardware Dresign Peatman
BBC Micro Reavealed Ruston
Handbook of Advanced Bobotics Safford
lml Things to do with your own personal computer Sawusch
Easv Proorammino lor the il Soectsum StewartEasy Programming lor the il Spectsum Stewart
Microprocessor Applications Handbook StoutMicroprocessor Applications Handbook Stout
Handbook ot Microprocessol Design and Applicstions Stoul
Proqrammins the PET/CBM WestProgramming the PET/CBM West
An lntroduction to i/licrocomputelAn lntroduction to i/licrocomputer Technology Williamson
Computer Peripherals that you can build Wolfe
tlicroprocessoB and Microcomputors Ior Engineering Students and Techni-

Wooland 9r.10

Please send me lhe books indicated. I enclose cheque/postal order lor
f........,. Prices include postage and packing

I wish to pay by Access/Barclaycard. Please debit nry account.
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PRof ECI

ETI KNITFLITE
A figment of flippant foollery for functional fantasy fans, fully fab
ricated by Phil V alker.

or some reason there seems
to be a requirement for
computer-controlled cars and

alien robots to be endowed with
roving red eyes. Well, this offering
f rom the cybernetic cavern of the
ETI workshop will enable all and
sundry to share in the excitemenL
Now you too can upgrade your
latest creation with the roving red-
eye look from the ETI stable.

The Circuit
ln principle this is very simple.

The display consists of ten red
LEDs driven by an 1M3914 linear
bar-graph lC. This lC also contains
a voltage reference source and all
the necessary comparators to con-
trolthe display.

ln order to produce the smooth
toand-fro sweep trvo sections of a
quad operational amplif ier have
been conf igured as a triangle w'ave
Benerator. The ouput f rom this is
applied to the Iower end of the
voltage reference and comparator
chain while the other end of the
comparator chain is connected to
the upper end of the voltage
ref erence.

This means that the reference
voltage is sitting on top of the
triangle wave generator and is
being swept up and dow'n past a
reference applied to what is nor-
mally the signal input pin. This pro
duces the basic back and forth
sweep on the display.

As it stands so far the display
would be jerkey so some method

-e<--EF I lA

RESISTORS
R1

R2,4t10
R!},5,8
R5,11
R7

R9

CAPACITO RS

polvcarbonate)
Cl
a
C3

82k
15k
100 k
1kO
18k
3 \t3

( ceramrc ol

1n0
1 i.r0
68n

SEMICONDUCTORS
lC1 T1084
tc2
LE D1 -.10

LM3 914
Rectangular
red LE D

MISCE LLAN EOUS
PCB (seebuylines); battery: PP3 sizegV;
battery clips; SPST switch if required;
box: optional 41iz x3 xl% or larger if to
contain battery as well.

BUYLIN ES
Nothing here to cause any problems;
the square !-EDs used in the prototype
were obtained from Rapid Electronics,
but lots o{ other suppliers sell them.
The two lCs are quite widely available,
too, and the PCB is available from our
PCB service.

ETI NOVEMBER1984



PROfECT: Knitelite
of smoothing out the transition
between adjacent LEDs is
necessary. This is done by con-
necting up the remaining two sec-
tions of th mp to form
another tr generator
operating gher fre
quency. The ouput from this is
mixed with the reference voltage

to smear the display over two or
three LEDs at a time. This makes
the display much smoother and
more realistic.

Construction
The construction of this pro

ject is quite simple as all the com-

ponents are mounted on the PCB.
Make sure, howeve t
both the lCs the rig
and do not confuse
cathode connections on the LEDs.
lf you want to mount them off the
board it should make no dif-
ference to the circuit operation.

The type of box used for the

ith
su0
VO
ha tor

by changing the capacitor values
but amplitude changes especially
in the sweep oscillator are much'

NOTE:
lCl = T1084
lC2 = LM39'14
LEDl-10 = LEDs TO CHOICE

L ED1

LED2

LED3

Dil

LED5

L ED6

LEDT

LEDS

LED9

LEDlO

HOW IT WORKS more difficult to remove. ETI

The principles of operation governing
this proiect are quite straightforward
but unfortunately the practice is a little
more obscure

The main work in the proiect is done
by the LIVI3914 lC This is a bar-graph
display driver which contains a voltage
reference, graded comparator string
and current-limited output drivers.
There is also some internal logic which
enables the user to have either a dot or
bar mode display. ln this application
we use only the dot mode so pin 9
which selects the mode is left open
circuit

The orrchip voltage reference source
is not referenced to 0V and can be
floated within the supply rail bourr
daries (with some restrictions). We
must note however that the current
drawn from the reference supply also
determines the LED driver output
current ln this cicuit R-|1 sets the LED
current to about 12 or 13mA

The circuit is configured such that
the 1.25V reference of the 1M3914 sits
on top of the sweep ramp generated by
lC1 c and lC-l d. The resistor ratios and
capacitor value used in this circuit are
selected to provided a lriangular wave
sweep of about 2 seconds with a peak-
topeak value of about 1.2 volts. The
amplitude is set by R7lRB while the fre
quency is determined by R9 and C2.

The configuration of lC1 c and lC1 d

is that of the integrator and Schmitt
trigger. lClc and C2 form the
integrator. lf the ouput of lC1 d is high
then current will flow through R9 into
C2 (the input current to lC1 c can be
ignored). As this happens, the input
side of C2 is kept at the reference
voltage supplied by the R1,2,3 divider
chain by the action of lC1 c This causes
the output of lCl c to go linearly in a
negative direction.

At some stage the output voltage
from lC1 c via R7 will pull the input of
lC'ld slightly negative overcoming the
effect of the positive output of lC1 d via
R8. This will cause the output of tCld
to go to the negative rail very rapidly.
Now current will be drawn out of C2
via R9 and the output oI lC1 c will ramp
in the positive direction. This will corr
tinue until the output of lClc can pull
the input of lC1 d positive and switch
its output positive also. The whole
cycle will repeat indefinitely.

As the output of lClc ramps up and
down the lower end of the voltage
comparator chain in the 1M3914 to
which it is connected is also driven. ln
addition the upper end of the chain
also goes up and down but 1.25 volts
more positive. This is set by the float-
ing voltage reference.

As the whole comparator chain is
ramped up and down, il passes the
fixed voltage from R1,2,3 divider chain.

This causes the dot display to sweep to
and fro along the LEDs. This is
equivalent to holding the bottom end
of the comparator chain fixed and
sweeping the input terminal instead,
but it overcomes the need for a low
impedance R1,2,3 divider chain. The
signal input needs less than 50nA bias
current while the comparator input
impedance is only about 10k and
would take 120p{ some other means
of setting the LED current would be
necessary.

The voltage actually present at pin 5
of the 1M3914 is about 0.6 volts more
than the reference to the oscillators.
This means that the input seen by the
1M3914 is alway in the comparator
range and gives the correct display.

The display given by the circuitry
described so far is not as smooth as it
might be as the transition between one
LED and the next is quite abrupt. To
overcome this another oscillator
similar to the first is configured around
lC1 a and b. This operates in exactly the
same way as the other but at a much
higher frequency. lts output ,,wob
bles" the reference voltage seen by the
tM3914 via R10/C3 such that the dot
mode display is ,,smeared,, across two
or three LEDs and the lransitions are
much smoother. There is some interac-
tion between the two oscillators but
this is not visually obvious.
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Abbots Hill Chambers
1 st Floor, Gower Street,
Derby DE1 1SD Tel: Derby0332l382433

llodulB Power RUS Load voll Max Size

RVt\,'!150S 70-150W 31x80x1 00

3.1x102x136

47x89x1 36
47x90x1 97

Price
1+23.50

'10+ 19.98
20+ 19.80

1+32.87
10+27.94
20 + 26.30

40.92
50.96

RVM300S 120-300W i

4' I'

4-8'

RVM700S Mounted on Heal Sink

+60

+65

+65
70

70.40

KIT PBICE

RVMl5OS
RVM3OOS

1 + 19.50
1+28.87

10-15,98
1C-23.94

20 + 1 5.80
10+22.30

MAILORDER ONLY
RVM RANGEOF POWER MOSFETAMPLIFIER MODUtES.
These Power Mosfet Modules are vea reliab e. driving dii
ficult loads is no proble m Appl icatrc r {'en^' h i power systems
to studio to domestic hi-fi
All of our modules are built a!:C ies:er a:c ca.ry a2 yeat
guarantee.
We also supply a range o: lea: s ^<-> s3e: a ., -:ccn'rnen'
ded for RVM modu es

All prices include post & pac<:tE
(Q u antity d i sco u nt ava i I ab le,

To order send cash with order, or cheque ocs:a o'ce'
Deliveryon our Modulesand Heat Sink orsame day d spa:ch
when order is received with cash, allow 7 days with cheque or
postal order.

RVM400S 170-400W I 4-8'
RVM700S 300-700W I 2-8'

NEWRAD INSTRUMENT CASES LTD
Manutacturers lor the Electronics lndustry

UNIT.I9. WICK INDUSTBIAL ESTATE. GORE BOAD
NEW MILTON .HANTS.BH25 6SJ

Telephone: NEW Ml LTON 61577 4 I 621 195

V,i E M A N UF ACT U RER BEAUTIFU L ENCLOSUFES-
At prices you will find difficult to beat

A, ._. t.xes:rom 80p to rack mounted units rrom e15 and a host of ranges

=^c s zes ,- b€:ween Vy'ell made - well tinished - and all Biltish
Se'c a,-ae SAE for catalogue which includes i5 in vouchers

The toroidal transformer is now acceptsd as the standard in industry,
overtaking the obsolete laminatad type. lndustry has baen quick to
rcognise the advantages toroidals 6ffer in size, weight, lower radiated
field and, thanks to l.L.P,, PRICE,

Our large standard range $ complemenled by out SPECIAL DESIGN
seclion which can otler a protolype service within 1 4 DAYS togelher
with a;short lead time on quanlily orders which can be prcgrcmmed to
your rcquircments with no price penally.

STEEL DISHED
IIASH E B

OUTER
INSU LATION

WINOING

INSULATION

NEOPRENE
WASHERS

I

rsvA I sova
62x34mm 035(s I gO'gSmm 09(q

Regulat,on 19% | Begu at o. 13""

sEFtEs s€coioa8y Rrs I z.o,o 6'6 c 15

k v& c,mnr I 2rc.i 9-9 2 ,-1

I zr 12 2. 2 2O8
or0ro 6-b 1 2\ I :.c . Eo
or01r 9.q o8l | :,r.r 18
0,0,2 12,12 061 I -.-.: ?:-?: .l
or0rl 15+15 050 I :,:.0 -L0i0'4 10.18 o42 I ;..._ : C:
Or0 5 2?.2? 0,a I z,CZe 1l
0r0fb 25,?5 0 J0 I 2,,t" :.. :-
ox01 7 30+30 0 25 I z.o:O 2<a a Z'-

80 VA
90 x 30mm 'K;

Regu atron I 21

31010 6-6 a al
3r0l 1 9+9
3;0r2 12.12 l:3
Ir0l3 r5+r5 2aa
3r0r! r8- 8 222
3101 5 22+22 3
3x0r6 25+24 a:
3x0r7 30+30 '3331028 ll0 a,-2
31029 22a C 36
3{030 240 C 33

(en6s€d in ABS plastic)

30 VA
70x30mm 045Ks

Regulation 18%

ri0l0 6+6 250
rr01l 9+9 166
11012 12+12 1 25
11013 15+15 r00
tx014 18+18 0 83
r^0r5 22+22 0 58
rx0l6 25+25 0 60
I r0l 7 30+30 0 50

225 VA
1 10 x 45mm 2 2Ks

Reguletion 7%

6x012 12+12 9 38
61013 r5+15 7 50
61014 18+18 625
6x0r5 22+22 511
6tQr6 25+25 4 50
6x0r7 30+30 375
610r I 35+ 35 3 21
61026 40+40 2 81
6xC25 45+45 2 5A
61033 50+50 2 25
6x028 r10 244
6x029 224 1 02
6t0J0 244 0 93

3OO VA
1 10 x 50mm 2 6Kg

R69ulation 6%

7x013 15+15 r000
71014 18+18 833
7r0r5 22+?2 6A2
rxor5 25+25 600
7x017 30+30 5 00
71018 35+35 4 28
7i426 40+40 3 75
7x025 {5+45 3 33
7x033 50+50 J 00
1tO2A iro 272
7xO29 220 1 36
71010 24O 1 25

5OO VA
140 x 60mm 4Ks

Regulation 4%

8x016 25+25 r0 00
8r0r7 30+30 833
Ar0l8 35+35 714
0rA26 40+40 6 25
81025 45+45 5 55
8x033 50+50 5 00
81042 55 i 55 4 54
81028 110 45{
8!029 22O 2 27
81030 244 2 aa

625 VA
140 x 75mm 5Ks

Regulation 4%

9x017 30+30 10{1
9r0r8 35+35 892
9x026 40+40 7 81
9x025 45+45 5 9{
9x033 50+50 6 2,
9x042 55+55 5 68
91028 110 568
9t029 220 2 84
91030 24o 2 60

l,\lhy a Toroid?* Smaller size & weight to meet
modern'sl imline' requirements.* Low electrically induced
noise demanded by compact
equ ipment.
' High efficiency enabling
conservative rating whilst main-
ta ining size advantages,* Lower operating temperature.

uvhy I LP?
' Ex-stock delivery for small
quantities,
' Gold service available. 21 days
manuf acture f or urgent del iveries.
' 5 year no quibble guarantee.
' Flealistic delivery for volume
orders.
' No price penalty for call off
orders

10 00
656
500
{00
333
212
244
200
r 7l
109
05{
050

889
666
5 33

3 6J
320
266
228
204
r 45
a 72
056

Pr;c6 including P&P and VAT Mail Ord6r - Please make your cro$ed
cheques or postal orders pavable to I LP
E rclronics Ltd
Trado - We will open your credit accounl
rmmediately upon raceipt oJ your first
order

Post to: ILP Electronics Ltd., Dept. 2
Graham Bell House, Roper Close,
Canterbury, Kent CT2 7EP

VA Srze t VA S zn
15 0 6.98 160 5
30 1 7.87 225 6
50 2 905 200 7
80 3 1010 500 8

120 4 1097 625 I
Foi r 10V pilmary inserl 'O" in place of "X" in ryp€ number
Fo.22OV 9(inary (EurQe) inserr "f in place of "X ' rn type number
Fo.24OV ptimary (UK) insrt "2" in plee of "X ' in rype number
IMPORTANT: Rssulation' All volrsF quotd .r. FULL LOAD.
Pl.E dd .sgularion figur. to sondrry volt.F io obtrin otl lod voltqo
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SPECTRUM STAGE
LIGHTING INTERFACE
Would you like to computerize your scene changes, or light your
living room? Richard Neep coul I have the project for you.

he stage lighting unit,
published in January, Feb

I ruary, April and May of 1983
is still giving cause for
interest if readerd letters

e anything to go by (perhaps it's
just that we forgot to tell you
the specs of some of the transfor-
mers at the time. . . ). The design
presented here will interface a Sin-
clair Spectrum home'computer to
the unit

play on the original.
First, we shall look at the

hardware, then we shall give some
notes on the necessary software;
finally, we shall look at other uses.

lns And Outs

happier if only one of the lower
five address lines goes low at any
one time, which, as we've seen

rum t,
ber) prG
desi out-
whi ess

than multiples of 32.
lf these numbers are written

out in binary, it can be seen that

72

ar
jtr

the lower f ive address bits are all
high. The next four address bits,
A5 to A8, are used to decode the
16 outputs of the interface.
Extrapolating this method can
provide up to2048 such outputs.

The actual circuit of the
decoder is quite straightforward.
When an OUT command is pro
eg!!_qd by tl're Spectrum, the
IORQ and WR lines are taken low.
The circuit is designed so that
when the lorryest five address lines
go low, the next four
iddress lines (A5 toAS) will be
used to point to one of the
autofade units. This autofade unit
will then latch in the buffered and
slightly rearranged data on the
Spectrum's data bus.

The re.arrangement of the data
was found to be less hassle than
writing software to do the re-
arranging The autofade units use
bits D0 to D2 to determine the
final light-level f rom the controlled
lamp, while bits D3 to D7 are used
to d'etermine the fade speed (how
quickly the light changes f rom the
old level to the new one). The
authors of the original had
decided to reverse the significance
of the bits, ie D3 is the most
significant of the speed bits,
whereas D2 is the most significant
of the final level bits.

Software Options
The software to accompany

this project is largely a matter of
personal taste and is best tailored
to individual requirements. On the
Spectrum, the format of the OUT
command is: OUT (address),
(value), where the value is a num-
ber between 0 and 255, ie a single
byte written in decimal.

ln the stage lighting unit the
eight bits of the byte are split into
two sections; as already men-
tioned, the top five bits (D7 to D3)
are used to control the fade speed,
but with D7 as the LSB and D3 the

MSB. However, the connections to
these bits are reversed on the
interface PCB, making D7 the MSB
and D3 the LSB so far as the
software is concerned. The lower
three bits, D0 to D2, control the
final brightness, with D2 the MSB.

The light level and fade speeds
would obviously be most con-
veniently entered into the com-
puter as decimal numbers, and
stored in an array. Therefore a
routine is needed to combine the
two decimal numbers and pro
duce a single number between 0
and 255.

The use of the five bits for the
fade speed means that there are a
total of 2s or 32 different fade
speeds, from 0 to 31 decimal.
Three ight level
means I settings,
from 0 it would
be a si tter to
write a routine which allows these
to be entered as percentages and
then scales the percentages to the
nearest equivalent whole number
in the range 0 to 31 or0 to 7, as
appropriate.

The next step is to combine the
two numbers into one; this can be
achieved by multiplying the fade
speed by 8 and adding the light
level. A worked example would
perhaps make this clearer.

Suppose we wish to fade to a
light level of 45o/o at a speed of
85%. First, convert to the scaled 3-
bit (level) and 5-bit (speed)
components:

speed: 85% x 31/100:
26.35; truncated to 26; binary
1 1010

level:45% x7l1OO: 3.15; trun-
cated to 3; binary 01 1

Next multiply speed by 8:
speed: 26 x B : 2O8; binary
1101000
(Note: it is vital that the truncation
is carried out before the mul-.
ti plication, otherwise the fractional
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PROIECT

NOTE:
tC1 = 74Ls.244
rc2,5,6 = 741S04
lC3 = 741530
lC4 = 7415154
tc7 = 7805

The data lines are buffered by lC1 ah,
then crossed to change the order. This
is made necessary by the autofade

to all the autofade units in the main

to latch in the data on the data lines.
Cating of the decoder is performed

by lC2a and lC3; the WR line is taken
directly to one gate input of lC4, as
this is the narrowest of the signals
from the ZB0. IORQ is inverted then
NANDed with the address lines A0 tp
A4; this is then used to provide the
input to the other gate input on lC4.

The power for the circuit is derived
unregulated 9V

he Spectrum edg
regulates the

5V.

HOW IT WORKS

Fig. 1 Circuit diagram; note that lC30
and 31 are on the fader boards of the
main unit

-::

pretty coloured bar-graphs of the
light levels for each scene.

Other Uses
Dare we say i! but this port

could fai nverted to
an outpu ort All
that \l'ou would be
to have a number of pairs of four-
bit latches, like lCs 31 and 32 in
Fie 1, all \vired in parallel to the
dala lines, but with their individual
latch lines going to different latch
enabie outputs f rom the interface.

lndividual bits on the data bus
can be contro asily. The
general rule is wish to
control the nt data bus,
you multiply0 or 1 (as approp
riate) by2 . The numbers
gen n this lvay can just be
add ther to take the num-
ber UTput So, to put 1 on
the on bit2 and 1 on bit3,
the sum is

11 in binary is 1011, which is
what is required.

Up to sixteen latch pairs can
be driven this way, giviqg a grand
total of 128 onloff switches!

Construction
Construction of this project

should be quite straightforward.
We have designed the PCB so that
the Spectrum edge connector can
sit directly on the PCB.

We suggest commencing con-
struction of the PCB by inserting
and soldering all the lC sockets. lt
will then be fairly easy to locate all
the wire links, of which there are
20, all ly lines. After

:slS:l J';5';*nl1u"o )
73

1 x2o * 1 x
:1x1*1
:1*2+O
:11

21ax23+
x2*Ox4
+8

1 x2t
* 1 xB

AB+:

E11

E12

E13

E14

E15

part of the speed will throrr up
non-zero digits in the lor\'er three
bits after multi pl ication.

Next, add the two numbers:

speed:
level:

208 binary: 11010000
+3 binary: 0'11

combined: 21 1 binary: 1 101 001 1

This is the final resulq looking
at the first five bits, t t 01 0, this is
26 decimal or 84o/o of 31. (31 is the
maximum speed). The final three
bits are 011 which is 3 decimal or
43o/o of I 0 is the maximum
brightness).

The rest of the software
depends on the inoividuai prefer-
ences of the user and the speed of
operation required. Two programs
have been written by the author,
one of which is fast but gives
limited information suitable for
rock band or disco'applications;
the other program is slower for
traditional theatre use, and gives
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PRqf ECT: Lighting lnterface

PARTS LIST

CAPACITORS
C1 2p2 16V tantalum

bead
C2,3 '100n ceramic
SEMICONDUCTORS
tc1 74L5244
1c2,5,6 74L504
rc3 741530
1C4 7415154
tc7 7805
MISCETLANEOUS
PCB; S-p-ectrum edge connector; rib
bon cablg wire, solder, etc.

BUYLIN ES
Nothing here should cause any pr<>
blems; the PCB will be available
through our PCB service,

and latch enable lines, if you used
the PCBs as printed with the
original articles, as all the latch

Fig. 2 Overlay diagram of the PCB.

We suggest the next stage as a
check against shorts on the PCB.
Plug in the board and check that
your Spectrum works correctly
with the board in position; if it
does not switch off immediately
and look for the fault lf it does,
insert and solder lC7, and repeat,
this time checking for 5 V across all
the supply line decoupling capaci-

tors and the appropriate lC socket
prn s.

Finally, insert the remaining lCs
and test again; try outputting data
in the relevant address range, to
check that this does not cause any
fau lts.

When linking up to the stage
lighting unit, you can use ribbon
cable and just parallel all the data

selection was done with links o
the PCB. Alternatively, you cou
use ribbon cable for just the da
bus, and single wires to the rele
vent latch enables.

Before using the light unit in
er. we would sussest oerforanger, we would suggest perform-

ine OUTs to the latches anding OUTs to the latches and
checking that the correct data
arrives at them (don't forget tha
the data bus is twisted).

n
rd
lata
!

I
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rt
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Price lnc. Post n VAT
4 FARNELL N1 OO +5V. t1 2V, t24V, 1 OOW
1 FARNELL F237 /D7I10SC O-7V, 1OA
1 FARNELL N 3OO +5V, +1 2V,2OOW
1 FARNELL G1 2/10S, BV.1 2.6V, 1 OA
3 FANRELL 7 /1ORC (EX EQUIP) .].5V, 1OA
2 FARNELL 7/1 0RC (EX EQUIP) 2 X 1 2V, 10A
9 HEWLETT PACKARD G26O5M 5V, lOOA
1 GOULD DC360 5V,2OA
9 GOULD PMA 51 124 0-30v, 5A

GOULD PMA47 (MARKED) O-15V,3A
GOULD MG5.2OB 5V, 2OA
ADVANCE PMA51 O-30V,5A

75.OO
50.oo
95.OO

130.00
50.oo
so.oo
60.@
60.oo

120.OO
50.oo
75.OO

100.oo
ADVANCE MGSi4O 5V,4OA(EX EQUIP BUT AS NEWI

100.oo
4 rTT MP2OBS O-30V, 2OA (WEiGHT 18KG) 65.OO
1O rTT4B4LFE7560 27.5v,10A(wElGHTl5KG) 5O.OO

QTU 19" RACK KITS DIE PANELS 83/I' X16"
wtTH GUTDES N STRTP 2O.5O

QTY LYNX KEYBOARDS 58 KEYS IN 8X BY 1 OY
ELECTRICAL MATRIX 20.50

1B CENTRONICS PRINTER MOD 792 (SERIAL) SPECIAL
PURCHASE OF DISCONTINUED MODEL SPARES STILL
AVAILABLE. NEW N BOXED 195.OO

OTY RODIME5MEG HABD DISKDRIVESSERIES RO2OO
A LOW COST WAYTO I M PROVE YOU R SYSTEM TECH

SPEC AND INTERFACE DATA SUPPLIED 25O.OO

REMEMBER ALL PRICES INCLUDE VAT AND CARRIAGE,
TRADE ENQU/RES WELCOME QUANTITY ITEMS,

D/ON/OS
UNIT50, WHITEMOOR ROAD, KENILWORTH,

WARWICKS CV8 2BP

This high performance module is used in
AUTR0L professional alarm equipment. lt will
enable you to assemble a sophisticated alarm
system at . lt wi ll

types of d such c

contacts, p trasoni e

infra red m rs. Scr s

are fined for easy installation

Just lool at the advamed leaiures! * lmmediate

'lndepe
tamper
courtesy
board 1

interfure
(3)

READY BUILT AND TESTED f25.95 + VAT

sg$l0sEtFAclIvATltGBEttMoDUtE I XS2. 2 position keyswitch for use with
ALM22 t3.38 + VAT

l(S4. 4 posrtion keyswitch for use with
ALM22. Allows upstairs to be switched
off at night e5.70 + vAT

lUTl. l!o15 I A. transformer for use
with ALM22 f3.45 + VAT

W8. External bell box, red or while
plastic coated f8.00 + VAT

Used in coniunction with the ALM22, this 
I CHt. Control unit housing, l8 SWG

module goes inside the external.bell untt | [fi"6-[ii -oooi.'siie-:-li,,xs,,xg,,un-

and monitors ils feed wiring. f1v tam- ; iliird, - ' la.OO * Vnt
pering with the unit or its wiring will
cause the bells to sound. | 83. Rechargeable standby battery '12 V

h"Ei;i'i"u"fiiribt"E"ditors,gs+vnrli.g'ni.""'''"""*'*"*'isi;'i'vAi
COTPREHETSIVE TITERATURE IS AVAII.ABTE OI{ ATt IIilS

Wo supply E @mplot8 6nge oI ae€ssoriss and Bquipmnt from mgnatic sitch8s to complste
rsdy fult s.ystem Send for full inromtion
Add 7Q 6ri8!6 to 8ll ordere Add 15% VAT to ordsr total (inc, @riage) PlEse allow 14 dB/s lor
delivery

AUTROL LTD (Dept C)
Ten fures, Foundry Lane, Loosley Bov, Primes Bisborough, Buds. HP17 (ilY
Tel. Factory: 08{ 44 7805 Literature: 0494 33171 (Mailing Agencyt

TEL: 0926 59658 TELEXT 312440 PBSSPA G
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eOfteU sa=nvirE
MDEX disc O/S + BASIC
MDEX Professional Dev. Sys.
CORTEX POWER-BASIC disc extensions

MDEX Languages
ASM FORTH PASCAL SPL QBASIC META
Sottware to make the CORTEX go!

Disc Drives
80 track double-sided double-density
40 track single-sided double-density

E-BUS Floppy/Winchester Controller
E-BUS 64/128 K/bytes DRAM card
'E-BUS 9995 Processor card
80.24 Character video card

895
2275

e45

8190
8120

CORTEX tape
Space Bugg Pontoon. SmalL Breakout Micropedq
Pengo each Eo

User Groupllt'Braitstem' out NOW.

Please add VAT to all pries.

MICRO PROCESSOR ENG LTD
21 HANLEY ROAD SHIRLEY

,016 than
8KA2nd

ZX1/-ruRTH
k

ffi,

*i

Sure ! More than 10 tasks
simultaneously and, in some
cases faster!'That' the basic
RON/ RTH does
lfortheZX8l -and more!, The brains behind the
I breakt
I Husba
'Skywa gth
,of it. A g
in and

The ZX81 -FORTH ROM gives
you a totally new system. ln
addition to multi-tasking and split
screen window capability, you
can also edit a program while
:i'r'ee cr four others are executing,
sc.ec;le tasks to run from 50
: -es a second to once a year, and
.', :- :';aher r-nodif cation switch
3e:,', e e^ ;CRTH ano BASIC

The ZX81 -FORTH ROM gives
you a normal keyboard with a 64
character buffer and repeat, it
supports the 1 6k, 32k, 64k RAM
packs, it is fig-FORTH compatible

order to the address below.

F
h,
fr,

r
il

i:.

I

r;It
if

lr

kr

ETV22

SOFTWARE
David Husband

7 3 Curzon Road, Bournemouth,
BH1 4PW, ENGLAND
Tel: (0202) 302385.

lnternational + 44 202302385

Heathkit - lf'S A PIEASARE f0 BAilD
Bring the enjoyment back into,yor:r hobby
with a kit from Heathkit. The beautifully
illustrated documentation and step-by-
step instnrctions make building a Heathkit
a rela:<ing, absorbing pleasruel Choose
from their huge range of fascinating kits
and self-instnrction electronics and
computing courses.
The Heathkit range includes the ultimate
in amateur radio kits, computerised
weather stations, a higitly soph-
isticated robot, a l6-bit comp-
uter kit and a range of
home (or classroom)
learning courses. These
state-ofthe-art courses
have easy-to-under-
stand texts and .i

illustrations,
divided into sect- I
ions so that you can i
progEess atyour :
own pace, whilst
the hands-on exper-
iments ensure long-
term retention of the
material covered.

You'll find Heathkits availabie for Amateru Radio
Gear . Car Test Eguipment o Kits For The Home
o Self-Instnrction Courses o Computer Kits . Test
Instrument Kits o Kits For Weather Measr:rements.

All the most popular kits and educational products
are fully detailed in the 1984 Maplin catalogrue (see
outside back cover of this magazine for details) or

for the ftrII list of Heathkit products send 50p for
the Heathkit International Catalogrue
complete with a UK price list of all
items.

All Heathkit products available in
the uKfrom:

You'll be proud to say,
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You could win f,2,50oto be spent
on a dream holidqy of your choice
@mily!
Second prize- a complete Canon
portable video outfit worth f,1,30O.
Third prize-a BBC Model B micro
computer plus software worth fAsO.
Fourth prize - M inolta X70O camera
with a 50mm lens and flashgun,
worth L28o.

Howto
enter:
Just identify the twelve
oQects pictured
opposite....
HINT -the Arg us Specialist
Magazines listed below mightgiveyou aclue:
Eectro n ics -i od ay I nte rn ational
Personai Computing Today
Movie Maker
Your Model Bailway
Clocks
Home Computing Weekiy
Beatbox
Ham RadioToday
Electronics
35mm Photography
Model Cars
Woodworker

Games Computing
Photoplay Movies and Video
ZX Computing
Milltary Modelling
Hi-Fi Now!
Winemaker
Citizens'Band
Model Boats
VideoToday
Popular Crafts
Which Video?
YourCommodore

,__-_ _X_-_-___i-
The 12 objectsare

7

Magazines make ideal holiday reading because lupro 20words)

and write your [one-word) answers in the spaces provided on
the coupon. For instance, if you think that number 9 is a
record write record' in thespace nextto 9on thecoupon and
so on. Then tell us in up to 20 words why MAGAZINES
MAKE IDEAL HOLIDAY READING. Complete the coupon
in BLOCK LETTERS, and send iIIo' DREAM HOLIDAY
C O M P ET I T I O N, A rg u s S peci al i st P u bl icatio n s Ltd.,
No 1 Golden Square, London WI R 3AB, to reach us no later
than 31st December 1984.
Competitonrutes
1 The competihon s open to all UK and E re readers except employees of Argus Spec a rst Publlcahons Lld ,

their pnnters and distributors
2 As long as ao onginal coupon irom the magaz ne[s] ol your cho ce s used for each entry there is no |mit
tothe number of entries per person Photocopred couponsw I nol be accepted
3 All entries must be postmarked betore 3T st December 1 984
4Theprizeswlbeawardedtothefirstfourenlrantswhoidentlythetwelveobieclscorrectlyandwhose
completed senience is judged the most apt and or grnal

5 No correspondence will be entered nto about the competrt on resu ls; the ludges dec sron rs inal
6Winnerswillbenotifiedbypostandlheresultswrltrpubished natutureissueoflhismagazine

6

I

12

tr

1110

NAMEIBLoCK LETTERS) AGE (if under 1B)

ADDRESS
Send to DREAM HOLIDAY COMPETITION, Argus Specialist Publications, No 1 Golden Square, London W1R 34B



PRO lECr

PERPETUAL
PENDULUM
More attractive than magnetic sculptures, more swin than
a Newton's cradle, Damon Hart-Davis describes the t
thing in executive toys.

here is no such thr"= a: :.-
petual motion. Ho,.'.€,.' :- s

r project atternpts ,c - ^' - -

with the help of a li:t e . ..:-r - --.
and a magnet or t\,, o, ,: .'. a! a---
structed as the p'o ta: a =-=- - :'
an A,/O examinat:o. . € €::-a^ ::
and it was hoped i:la: .re s\', -a -a
motion might hr pro: =e ::e
examiners into sii ing:^e r3i r-.'
a high mark

The basrc princ p e :€^ -. r :^:
project is quite simo e: : -1r..=:
swings on the end o'e c'E:a -'
cord. At the centre o' :^e r .'. - l :
a coil with some electrr- - :i. ^:
magnet causes a sra \ - if rc t -

appear across the coil, a-a :: : .
detected by the elec:.: - --: - r
electronics thcn cau.e. "'- - s- -'
current to flow throuqh a- : -i.'
coil on the same bobblr '.'. - :-
administers a'kick' to the ce--
dulum and keeps it goi.r

To make the motion o'::e
pendulum more interesting, c:-e'
permanent magnets can be p a.el
around the PCB containing the
electronics and coil; this tr,'il
deflect the pendulum swing f ro^'
being regular, making it randonr,
and to some minds, more inter-
estr ng.

The Circuit
The circuit is quite straightfor-

ward; lC1 forms the input detec-
tor, and Q1 switches on with a
sufficiently large output f rom lCl .

lC2 aand b form a monostable,
IC2c inverts the output from the
monostable and Q2 drives the
'kicl( coil.

The main problem with this cir-
cuit will be its tendency to
oscillate. The two coils on the
same core constitute a transfor-
mer, and although the coupling
between the coils isn't very good
ETI NOVEMBER 1984

WORKS

When the pendulum moves away from
the coif a voltage is induced in L1 such
that the R1 end goes negative with rev
pect to OV. The amplitude of the
induced voltage varies according to the
speed of swing of the pendulum and the
distance between it and the iron core of
the coil, but will be of the order of
.10mV.

Because the output coil L2 is wound
on the same core as the sensor coil there
is a risk of the higher amplitude output
pulses being coupled back into the input
and causing oscillation. To reduce this
ris( the circuit has been arranged so that
such induced voltages will be positive
with respect to OV. Diode D1 will then
conduct and prevent the voltage rising
above its forward conduction value. Rl is
included to limit the current which flows
under these conditions; without it, L'l

and t2 would appear as a transformer
with a shorted output, and this would
cause lhe transistor driving L2 to get
r ery hot

R2, R3, C1 and lCl form an inverting
amplifierwitha gain of 100. C1 limitsthe
bandwidth of the amplifierand therefore
helps to prevent instability and oscilla-
tion The output of the stage is fed to the
circuit formed by R4, R5 and Q1, a switch

whose action is largely independent of
the supply voltage. This converts the
analogue output of the opamp, which
varies in level according to the stimulug
into a logic signal switching quickly and
cleanly between logic high and low
states.

The output of Q1 isthen fed to amon-
ostable multivibrator formed by lC24
lC?c, C2 and R6. The monostable is
triggered when Q1 collector goes low,
whereupon the output will go low for0.2
seconds and then return to the high
state. This delay further reduces the risk
of the circuit as a whole oscillating and
also ensures that the output pulse is of
Iong enough duration to drive the perr
dulum well away from the coil. Without
it, the pendulum might well move around
the coil in a small circle rather than
swinging across it.

lC2b is used to invert the output of
the monostable before feeding it to the
coil driver transistor, Q2. R8 is included
to limit the current flowing through the
coil and the collector circuit of Q2
should the coil have a resistance of less
than about 400R. D2 protects the trarr
sistor against high back- EM Fs generaled
when the current through the coil is
removed.

Fig 1 Circuit diagram of the perpetual pendulum.



PROf ECT: Pendulum
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Fig 2 Component overlay diagram for
the PCB.

(it isn't meant to be) it will pro
bably be enough to cause prG
blems. The gain of the detector is
100, which is tapered off at higher
f requencies by C1. The remainder
of the c minally digital,
but digi have a nasty
habit of like analogue
ones just when you don't want
them to.

Construction
Assembling the PCB should

present no problems and the only
points to watch here are the usual
ones, such as getting the lCs and
the transistors the right way
around and not inserting these
components until after the resis
tors and capacitors have been
soldered.

The coil used in the prototype
for L1 consisted of an'open' type
relay rated at48V, 10k The relay
was stripped of its contacts and
swinging arm to leave just the coil,
plastic bobbin and iron core. Two
hundred turns of 36 SWC
enamelled copper wire were then
wound on top of the existing coil
to form 12. The rating of the relay
coil is not too critical and it is pro
bable that most coils with a large
number of turns and a resistance
of a few k ohm or more would do.
Room has been left on the PCB for
resistors in series with both L'l and
A, and it may be necessary to
experiment with different values
of resistance to get the circuit to
work correctly,

As explained in the How lt
Works section, it is important for
correct operation that the two
coils are wired in the correct sense
relative to one another. The

reasonably high intpedance milli-
voltmeter, you can determine the
correct ar y connect-
ing up L2 ning the
polarity o across L1

when Q1 emporarily
shorted to ground.

Choice of case for the project is
to th
was
with
ane t

but it could just as easily be built
as a self-contained unit with its

tinuously you should use either a
PP9 or a mains power supply ofier-
ingbetween5 and15V.

ETI

RESISTORS (all %W, 5%)
R1 47k (see text)
P2,4,5
R3

R6
R7
R8

CAPACITORS
cl
Q,
c3

10k
1M
10M
1k
as required to bring
coil resistance up to
approximately 400 R

10n ceramic
47n ceramic
10u, 16V axial
electrolytic

SEMICONDUCTORS
IC1 CA3140
tcJ, 4011
Q1 BC109C or BC182L
Q2 BFY51 or2N3053
D1 .l N4148
D2,3 1 N4001

MISCELTANEOUS
L1,2 see text

PCB; sockets for lCs if desired; perma-
nent magneq case, battery or PSU, etc.

The only item here which might present
any problems is the relay use dlor L1/ L2.
Ours was rescued from a fruit machine
and had a48V,10k ohm coif butwe have
not been able to locate a supplier for
these. Most constructors should be able
to find something in the iunk box which
would work reasonably well, but if you
really are stuck then try one of the 24V
open relays available from Maplin and
other suppliers.

BUYL!N ES

ETI NOVEMBEBl9A4
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74LS00
74LS04
741S08
74L520
74L527
74L532
74L5157
74L5244
741S373

Ex Stock
lntegrated Circuits

70p 2732
82p 2764-250
60p 61 1P3
45p TC5516
40p 4164
70p 7400
70p 7404

225p 7416
210p 7407

Variety of TTL & 74LS items in stock-please
'phone your enquiry.

, *Please add 50p for p&p + 15oo VAT to all orders
Export-No VAT. p&p at cost

Government & Educational Estabjisnre.is Ofiiclal Orders
!Veicc.rr-,ec

NEW CATALOGUE AVAILABLE:
PLEASE SENO S,A.E.

Combridge
/Ulicrocompuler

Cenlre
The Peripheral Centre of East Anglia
1 53-4 East Road Cambndge CBl 1 DD
Telephone (0223) 355404 Telex 8t 7445

Prices subject to change without notice

Sonrai

whilst
ctly

manufactured loudspeaker.
Based on a full range driverthe
diminitive all the qualities of the best,
large mult ome of their vices,

For details please contact:
Merseyside Acoustic Developments Ltd..

Merseyside Innovation Centre,
131, Mount Pleasant, Liverpool, L3 STF

Tel. 051-709-0427

Two Hund.red Year OldBonsaiTree Bt Courtesy Of: TOKONOMA NIJRSERY

unit
Unit size:
L400 W125 H77mm
MateriaL lnjection-moulded rn

impact resistant polystyrene
4 and 6 Drawer Steel cabinets
availa ble
The 6 Drawer cabinel practical for
field seruice, has lock and carrying handie
Recommended prices (excluding V A T1
6 drawer cabinet wiih lock and handie 192;i'-
4 drawer cabinet with lock and handle 159 rll-
Single drawer f 11 [l0

Typlcal Minifile applications:
R & D Depariments Prototype Kits
Production Test & ReworkService Departments
Field Serujce Engineers The Electronic Hobbyist
Repair kits {or computers CNC- machines

Stocked by:
BradleyMarshall, 325 Edgware Road, London W2 1BN fe) 0i-723 1242
Enfield Electronics,20S Baker Sireet, Enfield, Middlesex EN1 3JY Tel 01.366 1873
Henry's, 404-406 Edgware Road, London W2 Tel:01,-724 0323
TK Electronics, 11-1li Boston Road. London W7 3SJ Tel: 0l-579 9794
Watford Electronics. 33/34 Cardiff Road, Watford, Herts Tel: (0923) 40588

For
Electronic and
other small paris
A large variety of
components can easri-'

be kept well organized
60 storage pockets per

Component

f ILE

r
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FOIL PATTERNS

The top and bottom foils of the control port l/O board.

aI
$$oo



These four boards are for the AM/FM radio.

)
81

CAPACITANCE

Efl

ETI NOVEMBER 1984

The capacitance meter board,



The mother board and four of the plug-in module boards for the active loudsp""L"Ar >

pattern for the Electron speech board.

The temperature controller foil pattern.

t!!

L 
ELsP ra4
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The Perpetual Pendulum foil pattern.

u
f,

Ll!

The foil pattern for the Stage Lighting lnterface.

)
83ETI NOVEMBER1984

The pattern for the mains failure alarm.



The Knite tight foil patterrl

These three boards are for the Video Vandal.
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ATTENTION ALt
WRITERS O O O

. . . or just those of you who som etimes th ink "l
could do bette r than that!"

We want to hear from you!
hold in your hand is part of ASP's electronics group of titles. These includ e ET!, Ham Radio Today,

Electronics, and our net magazi ne, Electronics. All these magazines are looking for new authors, so
something for r ourself that vou think may be of interest to others, or if you've a subject you'd like to

write a feature article on, then drop us a line ivith an outline of what you have in mind.

We particularly need:
o Projects for the Commodore \k 20 and 6{, the Amstrad, the BBC A and B, and the Electron computers;
. Simple projects that do somethins ,,-r.ll, perhaps in a novel or instructive way;
. Radio projeas (not neces-rilr ;or raci'ro amateurs);
o Features on amateur satellite radio.

lf you're interested in wntinq for us, -nd an outline of your proposed article to: Dave Bradshaw, Group Editor (Electronics),
Argus Specialrst Publications, 1 Cnlden Square, London W1R 3AB.

PIea se n ote that while 11 e :a k e ei e' ca'.. "t E ii n 1ot be held responsible lor the /oss of unsolicited man uscripts. We advise all authors to keep a
photocopy or carbon copr oi a-, a'r {'e t't-, -.erd us.

MAIL ORDER PROTECTIOIT SCHEME

lf you order gooda from Mail Ordcr Ad,vcrtis€rs in this
magazine and pay by post in advanca of delivery. this
publication will consider you lor compenration if the
advertisershould become insoJvem or benfuupt. provided:

1. You have not received th€ goods or had your money
roturned; and

2. You write to the publisher of this publication explaining
the position not earliar than 28 days frorn the day you
sent your order and not later than 2 momhs from that
day.

Please do not wait until tho last momont to inform us. When
you write, we will tell you how to make your claim and what
evidence of payment is required.

We guaranteo to meot claims from readers made in
accordance with the abova procedure as soon as possible
after the advertiser has boen declared bankrupt or insofvem
to a limit of 81,800 per annum for one advertiser, so affected,
and up to €5,4OO p.a. in respect of all insolvent advertigers.
Claims may be paid for higher amounts, or when th€ above
procedures have not been complied with, at the discretion of
this publication, but we do not guaranteo to do so in viaw of
the need to s€t somo limit to this commitment and to learn
quickly of reader's difficulties.
This guarante€ covers only advance paymont sent in direct
rosponso to an advertisom€nt in this magazin€ (not for
example, payments made in rosponse to catalogues, etc,

received as a result of answering such adv6rtis6ments)

CIASSIFIED ADVERTISEMENTS ABE EXCLUDED.

TELEPHONES AND ACCESSORIES
LATEST B. T. TELEPHONES

AVAILABLE FOR EXTENSION USE
SLIMTEL - iGw om pl€c6 pushbutton 'phme lrom Tebcom, includG last numb€r
rBdiel end silen€ t'salurc (ln lvory @bur onv) C2601, wall mounilng kitlor above
81.43.

: "?';,i;.i::H.:::
For dstalls ot Tel€phon€€, Cordl€s phon€s Sp€akor phones, Auto Dlalers, Answ€r-
lng Machln€s and Norr€lty Phon6s availabl€ as w€ll Be the lull reng€ ol eccossoriespbe s€nd a largs SA.E.

NOTE: ll ls ill€gal ,or the @nsum€r to inEtall hl3 iln gock€ts or to alter 6xls0ng B.T.
inatallatlons ln any way.

All prlces exclude V.A.T, Pl€as€ add V.A.T. at l5% to yur order totat. Add e2.17 p&p
per tsl€phono. Sond cheque or pGtal ordoc only to:

CAPRIOL SYSTETS
Unib 1a-24 s.nd... Lodgr tnd. E f., hdrd.nr ]{ortt nt.'

Atbrc 21 claF lot deltvery.

If you see an advertisement in the press, in print,
on posters or in the cinemawhich you find
unacceptable, write to us at the address below. A

TheAdvertising StandardsAutho nq {
ASA Ltd, Dept 3 Brook House, Torrington Place, London WC1E ZHN



ETI PCB SERVICE
sure that you get the correct board, you must quote the

The be used to identity the year and month in which a partic
two he year, the third is the month and the number after the
proiect

- rr^r^ .L-. aL^-^ --^ -r aL^ L^---r- aL-1 -re available _ if it isnrl l!.r^,1 r.,^ l^-r1 L-.,^ it.t cvqttclJtt 
- 

tI tl tJ!! lfr
we do not accept off we can provide aplG gainst, but we must s ill not be

disp

1901 1983 1984
tr E/811-1IEDTacho...............4.75 tr E/831-1FuelGauge.. ....3.45 tr E/841-1VectorGraphics..........8.27
tr E|r11-2Multi-OptionSiren........3.68 tr El8t1-2 ZXADC. .........2.59 tr E/842-1 SpeechBoard

tr ElS14-2 Drum Machine (2 boards) 6.44 tr E/S31-3 ftogrammable PSU. . '. ' '.3.45 (Mini-Mynah) ,.,.,,,,.10.97
tr Elg144 Guitar Note Expander.....3.68 tr E/833-1 SoundBotd.. ... . .... ..12.03 MODULAR PREAMR

tr E/816-BWaaphase...:...........1.76 tr E1833-2Alerm|{odule ....3.62 tr E1842-2 Discinput(mono)."..".3.73
tr ttet-g Alien Attack ......4.00 tr E/833-3 Zn1 User Graphics ......1.07 tr 81842'3 Output stage (stereo) .....1.73
tr E/817-t SystemA"tnput tr V5334 LogicProbe ......2.50 tr E18424 Relay/PSU ......3.73

(MM or MO. ...3,0S tr V83+1 Reei Time Oocl .,.,,.,...8.74 tr E1842-S Tone, main (mono).,......3.73
tr El}17-2systemA-Preamp.......5.95 tr Vl}+2Theynrerneter tr E/8426Tongfilter(stereo),.,.'..3.73
tr ElB17-l Smart Battery Charger. , ..,2.27 (2 boerds) .,..9.74 tr E1842-7 Balanced output (s0 ......3.73
tr E/O1A-3HandClapSynth..I.......4.57 tr V\?l-lstegeLighting-M:in...13.73 tr ElS424Headphoneamp(st)..,,.,3,71
D E/St8-5 Warchdog Hbme tr V83+5 Stege tighthg - Display 3.45 q 11.94?-9 

Mother board . ...9.01
Security(2boaidd ...,.G.11 tr U835-1 Comptessor/Unriter.....,6.19 tr U843'1 PowerMeter.............5.81

tr E/s19-1 MainsAudioLink O Vl1s-2SinglePSU ..'.,..3.16 tr E1843-2Z80DRAM' """9'79
' (3boards). ....8.{5 tr U835-3DualPSU ........{.01 tr 81843-3ObedientDie......:,.,...3,76
tr ElS1g4 LaboratorypSU...........5.21 tr V835-{.2 NDFIAmp .....7.88 O V,844-1 School Timer.............4.O7
tr E/8110-1 Enlarger limer., ... . .. ... 3.91 tr V835 lnput Premp. ....3.23 'tr E/8a4-2 Mains " " "3'70
tr E/8'110-2sounIBender...........3.05 o E/835 ghting tr u845-1Auto '.....4'01
O E/8111-1 VoiceOverUnit.........4.57 Aut ,.........6.19 tr U84S-22X81 ...'.10.53
tr ElB111-2 car Alarm. , ,....3,23 tr El8J5-7 Stage Lighting - C E/845-2 Mains Born RC (Trans). ....5.o7
tr El1111-lphoneBellShifter..,,....3.4O TriacBoard.,....... ...,4.74 tr El8454Centronicslnterface....,,4.09
O Elt112-4gomponentTester,......1.71 tr E/836-lto3PseudoROM tr E1845'5Vario.. .'........6.62
t9E2 (3 boards) ....3.62 tr E1845-6 Midi Drum Synth ... '.....3.59
tr E1B21-B Guitarfuner (2 boards) ...6.38 tr E/S36-5 Atom Keypad. ....5.18 tr V84G1 Oric EPROM Bd '.... '. 19.58

encer.. .....,..2.67 tr E1846-2Spectrumloystick....... 3.30
it Main Board...2.67 tr E/847-1 Warlock Alarm .. 8.19
itTransmitter...l.65 tr E/84&1 loysticklnterface,..,,... 3.07
ode PSU ... ..'t6.10 tr E1848-2 EPROM Emulator ...... ' 9.11
|isr..,....,..9,10 tr E1848-SlnfraredTransmitter.,.., 3.70
e E E18484 lnfrared Receiver....,.., 3.90

tr E/825-1 DVMe8..... .....3.13 (founof0........ .....2.93 tr cM .......' a'50

tr E/825-1 ton Generaror tr E/S38-3 Universal E S....9.!! ! EX4 ace...... 3.82
(3 boards) . ....9.20 tr E/839-1 NiCad Char .....3'77 D Ban .. . . .. ... 3.'19

...::::;l:33 E r/srro-r lchoUnit............ i:31
rotector ,...,..,2.19 tr E/841O-2 Digital Cassette.. ., . .. , 9.00

";;;;;;;::: :l:?9 E [131]?:i iffili'-11,::["",;, ,133
m Synth .,......3.07 a E/8411-2 Control Port-control bd ...'12.15

tr Els274 .......3.02 _tr E/8311-2Ala .......'.3.21 a Et8411-3 Uobd........6.33
tr EIO2Z$ .,..,..2.74 tr E/8311-3 Mu . '.... '..3.59 a E/8411-4 Meter. ... .....3.ss
tr EIB2A-1 . ......8.28 tr E/8311-4 Mu .........4.34 tr E/841r-s | (3 bds)......12.10
tr E18284 .,..,..2,12 tr E/8311-5 DA ...'....'3.22 E E/9411-6 Controller....2.88
tr E/829-1 AutoVolumeControl,.,.,.2.12 tr E18311-6LightPen ......4.60 E E/8411-7 MainsFailureAlarm........2.s4
tr El82g-2 Dual logicProbe.........2.22 tr E18311-7 togicClip...'.:.........?.51 tr E/8411-8 KniteLight .......3.2s
tr 818211-4 PulseCenerator.,.,,....6.08 tr E/8311'SMCHead(rttH)'.,...,.,3.17 ! t/8411-B StageLightinglnterlace....3.T3
tr ElB212-1 E1CB... ........2.77 tr E18312-1 Lightsaver. .'.'.'1'85 a E/s411-1o perpetualPendutum......3.14
tr E/8212-2 Se*o lnterface tr E18312-2 AtoD Board. '.12'83

(2 boards) ....6.75 tr E18312'3 LightChaser(2 bdd .....7.54
tr V8212-4Spectracolumn..........5.54 tr U8312-4ZXAIarm ."""6'04

Signed

Name

Address
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Lineage:
40p per word (minimum 15 words)
Semi Display: (minimum 2 cms)
t1 1.00 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 request)

Fr tffiLII.J t-l

01-437 0699

Send your requirements to:
WillFox
ASP Ltd.,
1 Golden Square,
London W1.

FREE BOOKLET
on

BURGLAR ALARMS
with

LOWEST U.K. DIY PUBLISHED PR!CES
PHONE OR WRITE FOR YOUR COPY

o51.523 A440
AD ELECTRONICS

217 WARdRECK MOOE- 5EP
AtNTREE. L1VERpOOL Le oHU 

-

A1 INTRUDER AI.ARMS
Wholesale Alarm Suppliers

Latest D.l.Y & Wholesale Publlshed Caralcgue
Write off for your copy

86 Derby Lane, Old Swan, Liverpool 13
Tel: O51 22834A3 orO51-220O59O

ALARM EOUIPMENT
CompHe d@r 6ntry phon6 kit t3e,5o
2Z@BS panel ltme36.5l)
Shglez@Bs panel e$.50
Cdnpld€ CCTV kit t235.00

(Pri@+VATECefibge)
Ssd lq tull list ol tiro and suriv equipmqt

\NCTOR SECURITY CEXTFES LID
Hmudole Y.td, W6l ndgo*loi+?ccq ClcELnd TS18 lEB

Tct 06a2 60ts

BURGI-AR Alarm Equipment.
Please visit our 2,000 sq. ft.
showrooms or write or phone for
your frqe catalogue. C.WA.S.
Ltd., 100 Booley Avenue, Brad-
ford 806 1DB. Telephone
o274731532

KNIGHT ALARM SUPPLIES
Whcr$lers of intruder and lire alarms,
C C TV , d@r entry, emergency lighting,
nu6ing call equipment.
. External PIR/@nlrollsrs

, ., .'im 860,00 + vAT
. Digilal k€y pads

. . ... ,.. ,rm E19.OO + VAT
CATALOGUE AVAIUBLE

349 Kir*stall FGd, Lee& LS4 2HO
Tel; (0532) 795.{179

100W AMPLIFIER -f9.95 builtor
use the same board for 50W,
'150W, 200W into 4 or 8 ohms etc.,
by using alternative output tran-
sistors & P.S.U. S.A.E. for full
details to ESS Amplification, Unit
'I 1, Argyle St., Hull.

BARGAIN PACKS tity.
Send S.A.E. for de ree
samples. Projek E 44
Mathie Crescent, Gourock PA19
1YX.

ELECTRONIC ORGAN KEY-
BOARDS and other parts being
cleared out as special offei.
Elvins Electronic Musical
lnstrurnents, 40A Dalston Lane,
London E8. 01 -986 8455.

POWERTRAN CORTEX Com
puter. Basic unit Most lC bases
f itted lor optional extras
(RS232, discs). C220 o.n.o. Bed
ford (0234) 766111 evenings)
wee kends except Friday.

POWER AMPLIFIERS 200 watts
812.95 . . . case plus controls and
sockets. . . tested. Glass /PCB. . .4
x MJ3001 /TO3 output. 1 00+ 1 00W
...(MRPE38.40 plusdata... KIA-
I Cunlitfe Road, llkley LS29 9DZ.

EPROMS - Texas TMS 2716
JU45 Triple Rail 100 new,
offers Telephone: Basingstoke
68465

TIME WRONG?
tlSF CLOCX is ALWAYS CORRECT -n€ver gains or loses, SELF SETTING at
switch-on,8 digits show Date, Hours,
Minutes and Srconds, auto GMT/BST
and l€ap year, also parallel BCD forcom-
puter, rseives Rugby 60KHz alomic time
siginals, built-in ant€nna, l@0Km range,
flg.70, get the TIME FIGHT
Fun-ltbuild kil (ready made lo ordet)
includes ALL pads, printed circuil, ase
etc, by-ralurn p6la9e, list ol other kils

CAMBRIDGE KITS
45 (fL) Old S6ool Lare, illion, Cmta

MICRO BUG
140mm x 370mm. Extremely sensi-
tive, powerful. Operatesfrom 1.SV
battery ready built tested only e9.95
(in kit form 87.50).

Also available Automatic Telephone
Recorder built tested 811.9S (in kit
form t8.50).

All fully guaranteed. Send cash,
cheque or P.O. to:

SHAH ELECTRONICS
11 Liyingslone Road
Souihall, Middte3ex

UB1 lTH

METRONOME KlT. Easy to
assemble complete with box. You
need onlyasoldering iron andwire
cutters. C6.50 including p&p and
VAT. Hunt Electronics, PO Box 57,
Derby DE6 6SN.

ECOLIGHT(ETl July 84) full kit
as per article. C21.05. P.C.B.
only t4.50. GP Electronics, 87
Willow Tree Ave., Durham DH1
1DZ.

LINSLEY HOOD DESIGNS
LOW DISTORTION AUDIO

SIGNAL GENERATORS
A0 1 13 Krt e25 (p p Cl)
A0 1 49 Kit €32 (p p 12)

Super HrFi Amp rter (ETl)
P C Boards from €4

Send SA e lor t'urlher details:
TELERAOIO ELECTRONICS

325 Fore Street, London Ng OPE
Tel: 01 -8O7 371 9

CORTEX SOFTWARE
For the Powedran Conex compUs
FORTH - Supplied rn w 255/ eproms -e. 

.,

dandalonesuprcrccasne 525 tg o$
Pn@ f35 00 "c -s;e

DISCS - Fodh unlitres use wrth aFve *rrs
contains edtor. assembler and ull(res Pnce

130 m rnc us,ye

auTo-Bool 0tscs
FORTH - Use the Basic BOOT command to
download the Fodh system, the Fodh eproms are

not required Price t55 00 rnc usrve

CDOS - Adds file suppod to Codex Basc
named program and data frles lncludes lormat

and conrrgure uililies Price [50 00 rnclusrve
OBcord6rs, pl@se slate5 25' orB' s a e wilh all

LOMEAFD SYSTE]IIS
18 Lmbard StEet, Lidlingls

B€dlord m(8 0FP

USE ETI
CLASSI FI ED

SECTION
TO SELL YOUR

PRODUCT/SERVICE

Either fill in the
coupon or phone

U1.437 0699

HOME GUARD

It you want professional alarm/
C C TV/Door entry/security light-
ing equipment or DIY kits at
genuine trade prices don't delay
phone today for our free illustra-

Tel:01-651 2449
Freeposl, South Croydon

Surrey CR2 9PU
(no stamp required)

FREE COMPREHEHSIVE CATALOGUE!

LOWEST OISCOUNT PRICES
ANJALTTY EAUPMENT

DIY DESIGN GUIDE
FULLY ILLUSTRATED

OUICK DESPATCH SERVICE
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PRI NTED Cl RCUITS 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, E2.50.
Developer 35p. Ferric Chloride
6Op. Clear acetate sheet for
master "l 5p. Copper-clad f ib-
reglass board, approx. 1mm
thick 82.00 sq. tt. Post/packing
75p. White House Electronics,
Castle Drive, Praa Sands, Pen-
zance, Cornwall.

MINIATURE FM TRANSMIT.
TERS. Frequency 60-145 MHz,
ranoe 1ti mile S.G.F.-P.C.B. All
coriponentsd. Full instructions. 9-

Hailsham, E. Sussex BN27 2EW.

WANT
RESULTS?

THEN USE
ETI

CLASSIFIED

AUDIO ENGINEER REOUIRED.
Experienced in servicing all types
of hi-li, radio cassettes and in-car
entertainment. Phone lan on 01-
219 4814.

UNAVAILABLE
PONEI{TS? lf we can't get them
nobody can. Quote without obliga-
tion or charge. Quote or order
period approx 2 weeks. No order is
too small. Rickman Components,
South Ronaldsay, Orkney KW17
2TW. Phone 085683-430.

PHONE OR WRITE for VAT in-
clusive price list. eg 7805 voltage
regulator 38p. HUNT ELEC-
TRONICS, PO Box 57, Derby DE6
6SN (0283) 703071.

IRISH
READERS

MAILORDER COMPONENTS
Top qualitY comPonents

Great Prices
Return-of-posl service

Write or phone tor f ree Price list

WAVEFORM ELECTRONICS
12 Effra'Road, Rathmines, Dublin 6'
Phone(Ol ) OOOI it England 987507

Mail order onlY Please

AERIAL AMPLIFIERS improve
weak television reception.
Price €6.70. S.A.E. for leaflets.
Electronic Mailorder, Rams-
bottom, Lancashire, BLO gAGH.
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BUMPER BOX
OF BITS

WOW!We've got so manycomponents in
stock, we can't possibly list them all - So
buy a box. I n it you'll find resistors, capaci-
tors, displays, switches, panels wrth tran'
sistors,diodes, lc'setc,coils, pots and
so on All modern parts- guaranteed at
least '1 000 items, minimum weight '1Olbs

ONLY e8 50 inc 48 page calalogue 5OP

ELECTRONICS
WORLD

1 e Dews Road, Salisbury,
Wilts SP2 7SN

Betatlan Electronics
Supplies

Tmkd tsaNroffi Fin.ry 25oY
snda.i6 0-41r, 0-{0V, 0-50, GsOY,
0.55,0-55V,0-70,0-70V al 3drVA El 7.55,
500vA e24,70,625VA E3{'.50. Ca Ele
tolrtt 63v,68O0uF SA2t4.35. 10,00OtrF
7A 85./t5. 100V 6800uF 8A t6.23,47mrF
8A e5.50. 3300uF 7A t1.m.220o!F 7A
t3.OO. Cmpuls Grad€ 10,00ouF l5A
eld69. MOS-FETS 2SJ 50/2SK 135 E&sO
2SJ83|2SR227 28.20 price p€r pair 35A
200V bridge r€tifiers C3.2i VAT ind6re
81.00 p&p under E7 m Full sP€- maoy
mor€. Flesisttrs, Eprcitm, trsistm,
heat sinks, amplifi ers, spe€kffi . trandq-
m6rs, elc Send 4 x I $tl addresea
envelope lor large list.

ks SL, Caven t a\ Sqto* CO1O 6AP.
Tel: 0787 280639.

WANTED Electronic test equitr
ment, large computers, large
quantities of Printed Circuit
Boards, anything considered,

aid: "C" House.
York Town lnd.

y, Surrey. 0276-
28204.

JBA
ELECTRON ICS

Manuf aclures to design orspecif ications
one otfs small batch Prototypes
Anaiogue digital electronic equipment.
Complete electronic seryice - no job to
sma L

1 st Floo( 4a Lion Yard
Brecon, Powys, South Wales

ret lO87 4) 61 1 177

TURN YOUB SURPLUS ITAN-
cash. Con-
& Co., 103
ch, Gambs.

Tel: 0945 584188. lmmediate
settlement.

SCOPES
Repaired & recalibrated, all
makes, all models.
Scopex Safgan, Older TEK TO

MENDASCOPE LTD
Otter House

Western Underwood, Olney
Bucks MK46 5JS

Tel: Bedford (02341 7 1 2445

BOOKSWANTED FOB CASH
Have yo You no
lonoei n to read
up 

-on a HANGE
BOOKC
We buy and sell previously read books
on electronics and comPUting
For list ol currently available titles and
deiails of our guaranteed buy back
Dlan SAE please tol
JAIIES ELECTRONICS, P,O. Box 2

Bothrell, Leods LS26OUY

PRINTED CIRCUIT BOARDS
manulactured to Your specifica-

enham. Middx. Tel: 01-891 5412'

P.C.B. DESIGN & LAYOUT'
manually Prg-
fessionally mPgtl
tive prices ll. Tel:
01674-8511.
FREE PROTOTYPE of the
finest q ery P.C.B.
artwork us. Com-
oetitive and high
itandar Halstead
Designs Limited. Tel: halstead
(0787\ 4774A8.

oIODES lN,{oO1 2%p- lN40O5 3p lN5{00 7p

tNs4ot 9p- lN5,@8 12p 1N4148 1lhp BZY8€C
zeMs 41Ap

eESlSfOBg % mt %P

Minimum 100 off and sop @rriage
w.tb Ebcmilc.

il1 tvhilkf $rEt, Wrrhgild WIS 2AS
?eft sl74

THE SCIENTIFIC
WIRE COMPANY

81 1 Forest Boad, London El7
or.53t.1568

ENAMELLED COPPEFI WIRE
SWG 1 lb 8oz 4oz 2oz
8-34 3.63 2.09 1 ',10 88p

35-39 3A2 2 30 1 26 93P
42-43 5.20 2.S1 2.25 1.60
44-47 8,56 5.80 3.49 2.75
4A 15.96 9.58 6.3€ s.69

SILVER-PLATED COPPER WIRE
14'30 I 09 5.20 2.93 1 97

TINNED COPPER WIRE
't 4-30 3 97 2 4',1 1 39 0.94

Prices include P&P and VAT.Orderc undet
E2 add 20p. Dealer inquiiles welcome

EPROM COPIER - STAND ALONE
2716-2712A.....'. ... c175.OO

TELEPHONE CONVERSATION
RECORDER..... ..... c75.OO

2 LINES INTO 1 ANSWERING
MACHINE
Switching Unit .. . CSO.OO

From LK.F. Systems Ltd
St Albans. Tel:55084

PARAPHYSICS JOURNAL
(Russian translation); psycho-
tronics, kirlianography, heli-
phonic music, telekinetics.
Computer software. S.A.E.
4 x 9", Paralab, Downton,
Wiltshire.

AGENTS
wanted to Sell Computer Software lor
most computers We now havethe Oialog
Elmtronics Pert I in stock, Pools winner&
Course Winner We can supply business
software, games anmd computer ad ons
Phone (0288) 41 79 up to 9pm most nights
lor your free list and details about our
agents

WANT
TO

BUY

SELL

AMAZING ELECTRONIC
plans, lasers, gas, ruby, light
shows, high voltage teslas, van
de graph surveillance devices,
ultrasonics, pyrotechnics, new
solar generator, 'l 50 more pro-jects, catalogue. S.A.E.
Plancentre, Bromyard Road
lndustrlal Estate, Ledbury
HR8.

MICRO-COMPUTER repairs.
ZX Spectrum,VlC 20, C64 Pets,
Commodore computers, prin-
ters and floppy disk. Phone
Slough (0753) 48785. Monday
to Saturday.

SWOP?
JUST

FILL IN
THE COUPON

OVERLEAF
OR PHONE
01-437-0699

2.116 t6K RAU t2.00
ilJE 3055 10 ior 81.75
flPzalE,lt1lt2[
10 ANY mlx St.0l'
BD 135/137/'139 20p
'101, mired, cod€d tsaEbtas All t pE
SS/TffiC2

SAE ior LbL sop €Ebge dl 6d6
J. WFIGHT

27 Bffihill Orive
Glasgil G'l'l 7AB
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E[EGIM[DffiAHE
with skillsthat all emg*ors-: re-r.
Train the easy way w= -!rrs-
home study courS€S -t,- ,3:a
Schools.

TODERN ELECTTONGS
Takes you trom the q!trrlFg
right up to C & G 22t :c,-r-_
and BTEC national Lere

COTPUTER PROGRAHS
Learn BASIC witF a S:€c:r
included if you wiel

lUtl- S---!-'-:

Ft.- 3.m

SEND FCF

FREE
CATALOGUES i Ptr,a:= _i.i-S

Project cases tor .a:-;r.3=
chorus/flanger & o.a:. ": s:

Co-:r-:er e=
ud€ce a-rac eacs

Plus many more ,te-s
soLA souxo

18 Barto.l W., Crode, Gre.rt
Riclona,r3ro.l,t H.rb

R JONES ELECTRONICS
267 Rectory Rd., Grays, Essex

Tel: tO375) 331 58 - 24ht answer phone
- : -. :-e1(s. lC s, Full Afle' Sales Scr!ices
a:::.:^ c repairs - lndustria & Domest c

CDen 9-S 30pm 6 days a week.

PROGRESSIVE RA
Sl Dala Street. Tel (El 235 0982

{7 Whitechapel, Tel 051 236 548,
Liveipool 2

THE EITilNOil$ SPECIAII$IE'

Opon: Tues-Sat 9.3)-5:a)

ETESOT ELECTRON//CS
158 Louter Green,

-le-Fylde, Blackpool
Tel: (02531 885107

Open: g.30arn-12 30 1.30.5 30 Closed Wed & Sun
Electronic Component Specratriis.

SUPPIY CO. tTD.
zl5 Castle Arcade, Cardiff

TEL: 02oo 41905
Open: Mon-Sat 9-5.30

ents to

YOU CAN BE SURE OF THE
SHOPS /N ELECTROMART

Phone ASP on 01 -431 0699 for details
l--- r - r r r r r r - r - - r - - -.r r - - - r -- r - r -- r- - - Il - - - - r- r - - r r al
I: I El Ea?B^rrla^ -AFrAv rrrrFFFllr r-rr\rr -. I! I trLEU I FtUNlUs t t,DAy TNTERNATIONAL I ;r!
I 

-u 

l:rr>-r I -r-rrrl,rvttilrbr-Ilv/ I a\rlElltil rrlirallil\V/ I -
II
t rr y\rl. rrqvE D\rrrrEl'lrll!9 te lell ll()w'S y(,Uf Cnancgl lJOn'IIUfn tng page - tufn tO US! t
! Rates cf charge: 4Op per word per issue (minimum of 15 words). 1

i andpostto ElectronicsTodaylntemational, Classified Dept., 1 Golden Square, London W1 . !It
l .
Illlllllr
!l llt
l .
!l lllll _l!
.t

flr
tl lllll lt
tl !

rrlllr
I Please place my advert in Electron ics Today lnternational for.. . . . . issues commencino es soon as nnqqihto t

I! ttttttttttttttttttt I

I o All classilied adverttsements must be paict lor in advance. Dryilme Tel, No. tL;<r r ! r - - - r - - r r r r - - r r r r - - r - - - - - - r - - - r r ., .. - - - - - - rr r t

E LECTRON ICS TODAY I NTERNATIONAL

tr y\rl. rrqYE D\rrtrEl,lrll!9 le lell ll9w'S y()Uf CnanGg! LlOn'IIUfn tng page 
- tqfn tO US!
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Ralph Allen Engineering ...32
AMElectronics.. ...67
Antex ...;.. ....."'20
Audio Electronics Ltd. . . ... 90

Autrol. .... " '74
B. Bamber ...... ....55
B.N.R. & E.S. ........61
BKElectronics... ...14
Bridage Scientific lnstruments .... .....32
Cambridge Learning. ..... '40
Cambridge Micro Computer Centre. ....79
Capriot Systems. ...\...... ' 85

CenturionAlarms ..'67

Cricklewood Electronics. .. . I
CyberneticApplications.... ....lFC
Dionics 74

Display Electronics .. '... " 10

Electrovalue ... " "28
Etatech. ..... ' 61

Global Specialties Corp. , .. ... ' ' ' 43

Greenbank .. ' 28

Henry'sAudio Electronics ....48149
Hi-Tek Electronics ..., ""12
lcs .. ........65

Kelan Engineering . .. 33

Kemplant. ....90
LBElectronics... ...43
Maplin..,..... .7S|OBC
Marco Trading .. ....15
Merseyside Acoustic Developments ... .......79
Micro Processor Engineering ..,..75
Micro Range Electronics ...32
MlL.. ........43
Newrad lnstrument Cases .......71
Norbain ......18
Powertran. .....28/lBC
Rapid Electronics .. ..6
RTVC ........40
RVM Audiotronics ........71
Riscomp .... '27
Ship Co .... "79
Skpvave Software. . -.... "75
sME ... -....67
Sparkrite .."'61
Stewart of Reading ........65
Systems Electronique. ' .. . . ...... 90

Technomatic.... .....34 & 35

TK... ........56
Watford Electronics . ...4 & 5

Wilmslow Audio ....65

'Extra handC lor
and assembling
n. Drsic 'GRIPMTE' klt consl!ts of
r b!!. bloM-Gcmd its th.
slrDl. but flm cl.mp, Tm 'st.JPUt'
11P!. ilth crcc-cllD endr rrc held I

'NOITRTISERS INDEX

ilros, ilth crcc-cltp endr lrc iel(
lnto the block rllh thd tcffis
rrpidly .nd psltlv.ly rdlustld
to .n lrflnlt. nud.r of Fsltlon3
h hold 6nd grlp srull P!rt3 .d

KIT (BLOCK . CLAMP.
- 2 FLEXr-ARMS) f3.

2EXTRA FLEXI.ARMS f.1 OO

T ARM e1.5O
ARM c2.so

ALL INCL VAT POST & PKG

CHO/PO OR SAE DETAILSI

KEMPLANT LTD DURFOLD
PLAISTOW, BILLINGSHURST,

WEST SUSSEX, RHI4 OPN

, TEL

048 649 344

LOUDSPEAKERS bY

Fudi o €le,,ct roni <s Ltd

Precision Bass mid range units tor many applications manutactured
in our own workshop

lludio €lo(tronics Ltd.
Elm Place, Station Road, Rustington, West Sussex, UK

Telephone: Rustington (09062) 6483

LOOK. IT'S HIS FIRST WINTER SPECIAL
PROFESSIONAL LEVEL INDICAIOR KII
ONLY 039.30p
a 240 AC Operoiion o lfD DisP-loY- -a Briiish Stondords DIN a Quolity P C B. &

Cose Components
O Complete with P M Level Probe

epth is
iionolcircuil
tion & octo-

fl((TRONIQU(

BEARPART' 
SOMPIE POCK

We ore the moin stockists
for'BEARPARTS', ihe new

Reody Builtwilh 12
monthsguorontee -
C44.95p
Pleose odd 01 45 P & P

+ 15%VAT
Other kils ovoiloble.
Pleose send for

Coll in ond see our new counter now
open 9.00 - 5.00 Mon-Fri

9.00 - 12.00 Sot
Too forto coll? Don't worry, excor.i mor'
order isourspeciolity, Why rolrvr te o'd
find out more

H

(U.K ) LTD

26 Engineer Pork, Sondycrotl,
Deeside, Clwyd CHs 2OD.

Tel: (0244) 536700.
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TOP QUALITY KITS We now have an arrangement
with Music Maker Publications
and will provide kits of projects
that appear in Electronics &
Music Maker and its sister pub-
lications, Home Studio Record-
ing and Guitarist. Watch oul lor

AT LOW.BUDGET
PRICES

ads in all lhree mags.

MPA 2OO

100w Mixe. a-: ':-
A '-gqed - ,a, z^. , .
stab rt, a-o

s P2 200
2-channel 1oowati Amplilier

Ar ngen ously des gned power amp The Sp2
200 can del ver over 100w rms rnto I ohms on
:ach channel Separate vo ume contro and a
sens 1 vrty of A 775 mV (OdBm ) make thrs un t
surtable for v rtuai y a pre amps or mrxers
Ccnstructron svery Stmp e w th m n malw rng
and the stee cabrnet s su table for 19' rack

Chromatheque 5OOO

Complete Krt C79.SO * VATlour nputslse-:: i::
separate tone ::-'-: l
control Siee aaa -:''.
Complete K :

Tount ng
Comp ete Krt €99.50 * VAT

'*.

Heboi ll Robol Turtle

Oigital Delay Line
Drgrtal qua rty at an Analogue pr cer Wrth th s
unrt you can have Phas ng F ang ng ADT
Chorus, Echo and Vrbrato at the touch of a
button ln a stee cab net su tab e for 19' rack
mou ntrng
Comp ete krt (400ms de ay) Ct79 00 r VAT
Parts for Ext.a 400ms delay
(up to 3 can be added) f19.50 + VAT

Transcendent 200C
Thrs proiess a'. . .
synth s tra.s:::::
grvng an e{'9:- :
portemento c::- ::
c tch mod ral:- ,

At a pnce that makes even a TV look expensive
!ebot provides an excit ng ntroductron to
computer control lndependent drive of the two
wheels flashing eyes two-tone horn and a

'etractable pen are d rected by your m cro
aomputer wh le four co rs on detectors relay
niormat on about the robot s env ronment

Comp ete Kit C95.0O + VAT

culputs and saaa'a'=
lOrSe gene.a::- :-
9eneralor

Un versal computer rnterface
coardkt €'!1.00*VAT

Complete Krl

With rts own dec:-. =: :

the control ol an a,'a-'a
Pl01 s mu ates t-: :::-:
al a nete l(acl c' a' - a '

Genesis Pl02 Hydraulic robot arm
A soph strcated robot system w th mrcro
processor contro two speed doub e act ng
hydraLilrc operatron and the opt on of external
computer control
The P102 offers 'hands-on experence ior
robot cs trarnrng at a fractron of the cost of an

pracltcal rotlot cs : ' aa' :- ' :
ty ng up \a rab e aaa -a

*6-ax s robot sysle- -

ndustna robot
.6-axrs robot system k I c1476.00 - VAT

e215.00 - vAT

c57 00 . vAT
'system includes Bobot, Processor Box and

Teach Pendant

' te or phone for fu rther dela s ::a: - l
:cess/Visa cardholders mav oroe, 3. :.

." - :^ :'tl-:. s ,rterest you
::-l-a:l 2.o c de ays

WfrErnr;tiwltil,
Portway
Andover,

lndustrial Estate,
Hants, SP10 3
0264 6445sTel:



I

The amazing Maplin Catalogue is here again!
The new edition is s and
hundreds of new e to bring
you right up to date with all the latest
developments. As all home constmctors agree
(and a good many professionals too) the Maplin
Cathlogrue is the one essential piece of equipment
they reall all our Prices on
the page is better value
than ever.

L)n Sale From l0th November 1984.

Pick up a copy as soon as it's pubiished at any
branch of W.H. Smith or in one of our shops. The
price is still just 9I.35, or SI.75 by post from our
Rayleigh address (quote CA02C).

r-*;::__-_-;*:;^-;"-;----lPost this coupon now for your copy of the 1985 catdogue.
Price f,I.35 + 40p post and packing. If you live outside the U.K.

send f,2.40 or I I International Reply Coupons.
I enclose !I.75.

Name ...............

Address ..


