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TRANSCENDENT 2000 Altriour Orii^o I 3 w.eve kfr,tx..ara tne '2000'
features the same desig-genufty. awful ergroescirg and quality components
of its larger brethren. The Kit is .we staefun Imp* or the first time builder -
buy t, build it play itl You writ Imo,* you rtes trace the right choice.

Complete kit f1196.00 plus VAT

1024 COMPOSER - Corr,, 017'* ....NA* *pm trus new design. It will
control your synthesiser with a sequence Or uD 10 /I324 notes - or an equal
selection of shorter sequences The Cireroinier 4 MOM txrwiereo with
automatically charged battery to preierve your croverrene after switch -oft.

Complete kit 016.00 plus VAT)

PRECISION -by
011111111111

For more than eleven years Powertran have been designing and manufacturing the finest quality electronic kits. All of
our now considerable range have featured in the electronics press and literally thousands have been bought and built
by contractors in the UK and World-wide.
Our philosophy is always the same - we offer ingenuity and originality in the constructior, phase by using only top
class designers. We offer machines with power, versatility and performance - capabdeni 4,Jilv equal to their factory
built rivals. We offer only the highest quality materials and components throughout to ensure years of useful and
reliable service, we offer clear comprehensive and easy to follow construction manuals to place our kits within the
scope of the careful first time builder as well as the dedicated enthusiast.
Our hallmark of success lies in the number of our clients who have built our whole range many assembling several
units for others to use often on the professional music scene.
We believe in taking every care throughout - months spent checking and testing the design and development.
Vigorous checking of every component, constant pre -despatch quality control, careful packaging even door to door
delivery by Securicor!
We are naturally very proud of our Transcendent range of synthesizers designed by Tim Orr and regularly featured in
ETI. They represent the best in constructional interest and in musical performance.

TRANSCENDENT POLYSYNTH -- A tour octave polyphonic synthesiser with
outstanding design characteristics and versatility and performance to match

Complete kit 1279.00 plus VAT (single voice)
Extra voice (up to three more) 42.00plus VAT.

EXPANDER - A new matching 4 voice expander to team up with your
polysynth for even a greater range and capability.

Complete kit (249.00 plus VAT.

TRANSCENDENT DPX - Offers a five octave keyboard with power to match.
Two audio outputs can be used simultaneously) to give harpsichord and
pianolhonkytonk or reed with strings/brass and both are fully polyphonic. Other
features include switchable touch sensitivity and a chorus ensemble unit with
strong/mild effect switching. An advanced design made simple with our clearly
laid out instruction manual

Complete kit f296.00 plus VAT.

,1 PNYERMAN MANSE:DEE

, r , ,

nr-S-ACtvr,Eni-r 2000

... Quite simply the best way to make musi,

+ 20 - Originally deegned by Lexas Enginee
his is a 20 watt amplifier with true Hi-Fi performance at
minimal -cost New teatimes include true Toroidal

ransformer, new wiring, single circuit board and im-
roved presentation. An ideal beginners project. Corn-

' ete kit 29.50 plus VAT. Also T30 30 - 30 watt ver- -

'on complete kit £34.50 plus VAT

INSLEY HOOD 75 DE LUXE - A 75 watt amphIer
nginally published in Ht-Fi News. Superb performance
haracteristics with less than 01% distortion. Modular
onstruction with 14 interconnecting boards - virtually
o wiring so assembly is easy as is subsequent checking
nd maintenance Complete kit £75.00 plus VAT.

WORLD LEADERS IN ELECTRONIC KITS.
PRICE STABILITY: Order with confidence irrespective of any once changes we
will ^0,CUr al] prceS in this advertisement until the end of the month following the
,-ionth of publication of this issue (Errors and VAT rate changes excluded
EXPORT ORDERS: No VAT. Postage charged at actual cost plus Cl handling and
documentation.
U.K. ORDERS: Subject to 15% surcharge for VAT No charge is made for carriage,
or at current rate if changed Cheques. Access. Barclaycard accepted.
SECURICOR DELIVERY: For this optional service (U K mainland only) add f 2 50
I VAT inclusive' De, kit FREE ON ORDERS OVER £100
SALES COUNTER ' you prefer to collect kit from the factory. call at Sales
Counter. Open 9," noon, 1-4 30p m Monday Thursday

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3NM. (0264) 64455.
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WATFORD ELECTRONICS
3135 CARDIFF ROAD WATFORD HERTS, ENGI AND

MAIL ORDER CALLERS WELCOME
Tel Watford 10923) 40588 Telex 8956095

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORD S e ES -
PATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL INSTI-
TUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY WELCOME.
P&P ADD 50p TO ALL ORDERS UNDER E10 NETT. OVERSEAS ORDERS POSTAGE AT
COST AIR:SURFACE. ACCESS ORDERS WELCOME.

VAT VAT. Pleas.
to U.KEepod orlon no VAT (C utsot o

theffiOftoSt

eoincly..,U,n,140s.sds4ted potherwise, all
grit.. era .00lusin. 0t

We stock thousands more hems K pays to visit us We ere situated behind Watford Football Ground.
Nearest Underground/BR Station Watford High Street
Open Monday to Smuttier 9.00em to 6.00pm. Ample Free Cw Perking apiece mnilleNe.

ELECTROLYTIC CAPACITORS Va'.,es are in ,,F 500V 10 526, 4: 786; 63V. 0 47 1 0. 1 5 2 2. 3 3 Sp;
4 7 9p; 6 8. 10 10p, 15, 22. 129, 33 15p; 47 12p; 100, 19p, 1000 706 50V 47 125, 68 20p. 220 24p: 470
32p. 2200906 40V. 4 7, 15. 22 9p; 3300, 90p; 4700.1209; 2SV 1 5.6 8. 10. 226p. 339p. 47 119; 10011p;
150 12p, 220 15p, 330 22p: 470 25p; 680. 1000. 34p; 2200. 506, 3300 7136: 470012p; 16V- 40. 47, 100
9p, 125 126: 120 13p; 470. 20p; 680 346: 1000 279; 1500. 316: 2200 369, 3300 749; 4700 799

TAG -END TYPE, 460V, 106,F 66p, 701/ 4700, 2406; MV, 3300 11156; 2200 1306: 58V. 3300 1849. 2200
,111,,,40V, 4700160p; 25V, 10.000 320p; 15.000 3466.

POLYESTER CAPACITORS- Anci4I Lead Type
400V 1nF 1n5, 202. 3n3 4n7, 6n8 119, 10n. 15n. 180. 22n 129. 33n 47n. 680
16p; 150n 209: 220n 30p; 330n 42p: 470n 626:6806 1uF 202142p.
t601/: lOnF, 12n. 39n. 100n 11p, 150n, 220n 17p. 330n. 470n 30p, 680n 38p,
',,F up: 1u5 469: 2.7 486: 4i,7 589
1000V, 101 176: lOnF 300, 4014 726 36p. 33n 429, 47n 1006 426

POLYESTER RADIAL LEAD CAPACITORS: 250V FEED.THROUGH I

10n. 15n, 27n, 27n 6p, 33n. 47n 636, 100n 7p, 150n. 220n 109. CAPACITORS
3300.470n 136 686+ 19p. lu 23p. 1u5 406: 2u2 46p. 10000..450V SP

TANTALUM BEAD CAPACITORS
NV.. 01141. 022. 0 33 15p; 047. 068.
1-0. 1 5 16p; 2.7. 3-3 189; 4 7 6 8 226;
10 ap, 16V, 2 2. 3 3 169: 47. 6.8 10
189; 15. 3111p. 22 30p: 33, 47 40p. 100
756; 10V: 15. 22, 26p: 33 47 35p: 100
556; 6V, leo 42D

POTENTIOMETERS: Rotary, Carbon
Track 0.25W Log & lm
50011, 1(11 & 216! (Linear only1 Single
Gang 296
5(11-26011/ Single Gang Log & Lin 29p
SKN-23/111 Single Gang D/P Switch 78p
5(11 2M11 Double Gang 889

MYLAR FILM CAPACITORS
100V: 1r1F. 2 4, 4nF 10 Sp: 15r,F, 22n,
30n 40n. 47n 76: 56n, 100n 700n 96;
SOV: 4700112p.

CERAMIC CAPACITORS 50V,
Range 0-5pF In lOnF 46 15n1. 22nF
33n1 47nF Sp 10001/30V 7p.
200riF /64 Sp

SUOIR POTENTIOMETERS
0.25W log and linear values 60mm
5(11-500(11 single gang 706
10611-500611 dual gang 110p
Sell Suck Graduated Berei 409

SIEMENS Pcb
Type Miniature
poly C4pac,fors

290V
lnf, , 105. 2n2.
3n3. 407. 6043,
100. 12n,150 Op
tan. 22n. 270 330
39n, 47n Sp
39n. 56n, 68n 106
82n, 100n 106

100V
100n, 120n 109
150n. 180n Ilp
220n, 2700 146
330n. 390n 20p
470n 560n 26p
680n 30p

34p
7,12 600

SILVER MICA (Values in pF12. 3-3, 4.7
6 8, 8 2, 10, 12, IS, 18, 22. 27, 33. 39.
47. 50. 56, EA, 75. 62. 85, 100, 120, 150.
18091 16p each
/200, 220.250. 270. 300, 330. 360, 390,
470, 800, 800, 820 21p each
IWO 1200. leoo, 2200 306 each
3300, 470091 609 each

/
POLYSTYRENE CAPACITORS
106110 'nF 111, 1 561 70 1261 10p

1MINIATURE TYPE TRIMMURS
2.601, 2 10oF 22p, 2 1.501 5 5601 30p;
10-880 35p

PRESET POTENTIOMETERS
0 1W 501/ SMU Miniature
Vertical & Hordontal 7p

0 25W 10011 3.3M11 how larger 106
0-25W 20011 0-7M11 vert 10p
cermet Precision, multiturn. 0 75W
lain 10017100611 11940

COMPRESSION TRIMMERS
3 4E191, 10-800 206. 70-25001 289.
100-5800F 39p, 400-115007 440

RESISTORS Carbon EOM High
Stability Low Noise Miniature
Tolerance 5"0

RANGE VAL 1 99 100
14W 2.211 4M7 E24 2p 16
17W 1 211 4M7 El] 2p 1p
1W 2 211 1510 (12 Sp 46
7°. Metal Fdrn 1011-1511t 66 45

Metal Film 05W Slo-1M 86 Sp

100 pace applies In Resistors of each
vat., cat 1-11.,r1

Telephone orders
by Access now
accepted 1E10

min I Just phone
your order

through, we do
the rest

AFL
=SO

SPECIAL OFFER
1+ 50+

2114L -300n 90p 90p
21141.20On 96p 80p
2532 525p 475p
2708 200p 180p,
2716 +5V 225p 196p1
2732 455p 390p1
4116-200n 86p 70p
7805 + V V.R 45p 35p
0.2" LED Red 11p 9p

75 SERIES
75107 125
75108 360
75110 116
75150 126
75154 150
75182 115
75183 115
75188,9 62
78177 185
75450 95
754512 70
75454 225
75091,2 70

DIODES
A4119 1

8A100 1

BY100 2

134127 1

CR033 250
049 4
0447 1

0470 1

0479 1

0485 1

0490
0491
0A95
04200
04202
15914
15916
154001/2
154003
1540614/5
154006/7
154148
155401 1

155404 1

155406 1

155408 1

1044
15921
64,1004 40
6/104004 50
64,8004 65

BRIDGE
RECTIFIERS
Iplastic case': p

V 20
tA/1004 22
14/400V 29
1A/600V 34
24/SOV 35
24/200V 40
2A/430V 46
24/600V 65
6A/100V 83
6A/400V 95
6A/600V 125
104/200V 215
104/6000 350
254/2004 240
254/6004 395
85164 56
414118 DR. 50

LOW

PRICES

Computer &
Linear ICs,

Texas
TTL74,
74LS,

Motorola
CMOS.

ALL PRIME
PRODUCT

ZENERS
Range 247 to
39V 400mW

Op met
Range 34310
33V 1 3W

15p each

NOISE
25J 19Sp

VARICAPS
84102 50
681058 40
88106 40
M44142 185
MVAM11.1

Ise

TRIACS
382004 64
364[X05 54
8410(14 CO
884004 611

848005 115
241005 7/1

1284004 52
1.148001/ 135
162000V 103
1644005 105
7648000 220
25.45001, 220
2548004 295
1)8000 120

SCR
Myriner
54.40S 32
544004 40
5A600V 48
8A3005 60
846005 90
118100( 73
1244004 95
12413000 189
BT 106 150
81116 150
C1060 38
TIC44 24
TIC45 29
TIC47 35
255062 32
255064 30
254444 130

DIAC
571 25

COMPUTER
ICs

1802CP
2101-2
2112 2
2114-450n
21141-3061
2118 3 250n
2147
2532-460n
2708
2716-5V
2732 450n
4027
4116 2000
4118-250 460
4164-200n 798
4315 Cmos 795
4334-3 = CMOS
2114.3 3215

486-3 84K 786
5101 450 115
6116-316K 895
6602CPU 450
8503 860
6604-750 396
6505 796
6520114 310
61522VIA 476
8530 1360
6532RRI0T 795
6545CRTC 1450
6651ACIA 705
6592PC (25
6800 376
0802 500
5903 1360
6804 180
0305 670
ffins 520
6809 999
6810 176
6820 175
6821 160
6840 470
6843 1460
6845 975
6847 850
6850 175
6852 255
6875 680
801304 360
913964 660
8116 do
8123 125
811595 115
811596 115
811097 116
8202 (25
8212 170
8274 425

200
750
250

90

260

99
250
425
525
200
250
455
200

8216
8224
8228
8251
8253
8258
8257
87264
13127
8128A
8731
81955
87975
AM161531C
AM26L532A
443-1016
AY -5,1013
AY -5-2376
FD1771

F01791
1016402
MC 1488
MC1489
MC14411
mc14417
MM17024
MA452900
R0-325131.
FM -3-2513U
51196380E
SFC71101
TM52716-3V
T M54027
TMS4035
TMS6011
U152003
UP080 C35C
280CPU 2 5

404

[8041710
291CTC
Z8OACTC
280510 1
2804510
280060
ZBOAdart -

70

MO
370
715
375
800
135
150
135
350
135
135
125
125

360
350
700

118

f_29
380

62
62

695
SOO
250
695
775
600
600
620
075
240
00

365
10(1
011

390
446

76
los

400
350

E400
E23

77S

UNEAR ICs
555CMOS 80
702
709 14 pin
7090 8 MP
741 8 pin
747C 14 pin
748C 8 pin
753 8 pin
810
940007

75
40
35
14
70
36

185
159
350

NSISTORS
AC125 35 8(212 10 BF2244 25 10E5412 32 VN464F 78 253252 46 2SC1307 220
AC126/7 25 802121 10 13E2448 29 MPS455 30 V56641 es 2713302 30 2SC1449 115

AC128 25 80273 10 8E245 30 MPSA56 30 VN88AF 94 253441/2 140 2SC1678 140
AC14102 30 8C2131 10 BF 256A 35 MPSUO2 58 270107/8 11 2N3663 15 2SC1923 50
AC176 25 80214 10 8F2568 45 MPSUO5 55 ZTX109 12 2N3702/3 10 2SC1945 225
AC187 25 8C2141 10 81257:8 32 MPS1.106 55 2TX212 26 253704/5 10 2501953 90
AC188 30 EIC237/8 14 BF259 35 MPSU52 65 ZTX300 13 253706/7 10 2SC1957 90
AC417.18 70 13C3078 14 61174 42 MPSU55 60 212301 18 253708/9 10 75C1969 1911
40519,10 IS BC308 16 131336,7 40 MOSU56 80 2TX302 16 2743710/11 10 2SC2028 OS
ACY21,22 75 8032713 IS 51451 35 MPU13I 52 ZTX303 25 253713 140 2502029 180
ACV28 75 8(337.8 15 61594/5 30 0026 170 ZTX304 17 2N3771 179 25C2078 155
ACY39.011 SS 60441,61 34 81639/40 23 0C28/35 130 2TX314 25 253772 195 2SC2091 116
40142 120 BC477 40 8F84179 23 OC36141 120 ZT X326 30 2143773 270 2SC2314 BS
40149 79 8C516.'7 40 EIFRE10,81 25 0C42144 120 21E341 30 253819 22 25(2166 166
40161 42 80547,8 14 81E198 105 0C45/70 40 Z1X500 14 2143820 as 2501679 190
A0162 42 BC549C 14 131019 28 0071,72 40 ZTX501/2 15 253822/3 es 250234 74
AF115,6 60 8C556'7 15 8FX81 45 0074,75 50 210503 15 253824 es 25(45 90
Af 1 17/8 60 80558r9 15 CFX84 26 0076,77 50 2TX504 25 2N3866 90 35128 112
41124,76 70 8(530 68 8F/035(6 28 0081182 40 ZTX531 25 253879 160 35140 112
AF139 40 8(034 85 8FX87/13 28 0(83184 40 V6550 25 2N390314 18 40311 60
41178 75 BC435 50 81018 50 0C140 110 2N697 23 2143905 IS 40313 130
AF186 70 EICY39 '40 se 81050 1 23 0C170r71 es 216696 40 253906 17 40315 60
41239 79 8C042/43 14 0C200 es 25699 se 254037 46 40316 95
ASZ21 125 80545 50 & 11929 34 257064 19 254041 40 40317/20 60
8C107 10 BCY58/59 35 8F455,6 32 119294 36 25708 19 254058 10 40323 60
8C1078 12 80470/71 16 BFY64 35 T1P298 56 2N916 35 254061/2 10 40324 100
80106 10 8(477 70 8E071 20 11P790 60 2141131:2 24 254064 115 40326,7 70
130 loos 12 BC478 24 81581 120 T1P30 47 251302 46 254220 78 40347 90
13(1000 12 80112 125 BPI90 90 119304 48 2741303 60 254234/6 48 40348 120
60109 10 813124 115 813439 40 T11308 so 251304:5 60 254264 24 40360 40
BC1098 12 80131'32 es 6S020 20 TIP300 58 251306..7 ss 254286 15 40351 2 50
E(109C 12 80133 60 BSX26'29 34 TIP3 to es 2141308 68 254289 10 4rW'.15 70ec lais 22 813135 45 111,3113 ea 251613 30 254314 88 4041' 285
601 17/8
BC119

24
38

80136 ,37
80138:39 404°45 B88SSSYY0i8564

30
2S

011310
T19324

55
as

251670
2516718

150 254400
160 254427

18
BO

40467A 130
40468 es

13013719 40 80140 40 8U105 170 TIP32C 60 752160 795 254859 76 40594 105
80140 30 80144.45 19$ 5U205 190 TIP33A es 2142717 45 254871 55 40603 110
80142 3 30 613158 55 60206 200 111733C 78 2522184 45 254898 135 40636 175
6C147 9 80105 6 110 8U206 200 11134A 74 2522194 28 254901 175 40673 95
801478 10 6D222 85 BUY69C 225 11P34C es 2572204 26 254921 56
80148 9 80745 45 250 TIP35A 160 2522214 26 254922 60
Klass le 80328 250 11P35C 165 2142222A 25 2N5102 145
80149
601490
BC153. 4

9
10
27

80434
97517
806954

57
75
85

seM7084971

54749'
MJ2955

90
175
60

TIP36A
TIP36C
TIP41A

170
199
55

252297
2N2303
252368

45. 7145135/6
45 2N5138
2s, 7N5172

20
10
18

801578
8059
60160

10
II
45

806964
80556
80560

1110

16

M115 7 0
\ t, 6 160

150
ISO

54

TIP418
119424
100478

60
60
75

2523694
252476
252483/4

is 1 2N5179
so i 255180
27 255190/1

46
48
75

RF
CHOKES

BC1674 10 80061 160 (l.,E320 100 TIP120 90 252492 50, 2105305/8 24 Miniature
BC168C
801690
BC170

10
10
15

81 115
99154 6
81167

352590
7.3

i\:14034°
i,t.r 371

'... .2520

100
90
85

119121.'2
TIP141 /7
119147

99
120
120

252497
252646
252784

63 255457/8
45 2N5459
gg 255485

36
36
36

PCB type
luH. 2u2,
407. 10u,

BC171 /2
8617718
BC179
BC182,'3
5C184
801821

11
20
20
10
10
10

81173
BF 177
81178
81179
6118012
13F184/5

25
30
36
30
36

F521
51.:87955
103E3055
MPF 102
MPF103
MPf 104

95
99
70
66
36
36

1192955
TIP3055
11543
11544 5
11546
11559 71

80
60
32
45
45
50

252904,5
252906/7
2529074
2579260
253011
253020

20 255777
26 255879
26 256027
1 258

; 254673158280

. 25C495

45
190
32

150
60
70

22u, 13u,
47u, 100u,
120u. 330u,
470u 3106
1mH, 1m5,
2m2, 4,717.

801831 10 81194/5 12 MPF105 36 11590 9' 30 7143053 26 2SC496 70 1OrnH 356
801841 10 8E196/7 12 MPF106 40 QC 734 55 253054 56 2SC 096 85 22m. 33m.
8C181 20 137198,9 16 MP5405 22 V(1010 80 253055 661 ?SC 173 125 43m 60p
60186.7 30 81200 30 MPS406 25 12510464 46 753108 2SC 306 150 1066 769

40 1 0212 675
AY -1 13134 660
AY -1.1320 225
AY 1 5050 99
AY 1 5051 160
AY -3-1270 840
AY -3-8500 390
AY 3-e910 620
AY -38912 625
AY -5-1224A 235
AY 5 1230 450
AY -5-1317A 630
AS -5-3500 350
AY 5-40070 450
AY -58100 775
CcA30430;1 110

157
175

CCCA30A3°A3011984 70
68

CA3020 186
CA3023
CA30264 11
CA3035 135

C 275
CA3036 115

A3043
CA3045
CA3046 3/0

CA3048
214

CA3059 795
CA3075 213
CA3080E 65
CA3081 190

CA30896
111

CA3085
CA3086

CA309040
CA31236 150
CA3130 90
CA3140 as
043 160 95

CA3189
14L5

295
ICL7105 750

1017107 975
IC L8038CC 300
1C182114
1CM7204
1CM7705A
ICM7207

150
S50

1150
475

ICM7215 1050
ICM7216AJ 1950
1CM71168
IC1472174
ICM7224
ICM7555
LA4032
LC7130

1

11367
LF351
LF355
If 356
L5110
LM301AP
11113081
159311
1M31814
LM319
1593244
151339
110348
109349
159358
1513
14437779

1950
790
785
90

295
495
150

442

85

395
26

70
200
235

50
54
64

115
50

156
410

LM380
1093615
114382

M384
04396
LM387
LM389
LM393
LM394
LM725CN
159733
1M1458
1942917
LM3302
043900
1M3909N
LM3911
LM3914
LM3915
1043916
LM13600
L57220
M25244
M25344
MC663
MC1204
MC1301
MC1303
MC1304P
MC13101
MC1445
MC1451%
MC1458
MC1494
MC1495
MC14961
MC1596
MC 1648
MC1709G
MC3302
59(33409
MC3360P
MC3401
MC3403
MC3405
MC4016
MFC6040
MK50398
MM5303
54645307
MM53874
MSM5526
NE515
NE529
NE53I
NE534
5(5431
56544
NE555
5E556
NE560
NE561
NE5628
5E564
NE565A
NE566
NE567V
;44E557710

5(0634*613
55668
SA83209
5483210
SA133271
SG3402
557600310

75
146
125
140

90
120

95
150
350
325

75
as

196
se
44
70

175
210
220
220
125
290
625

1150
SO

250
79
88

260
150
150
696
40 TC49136

T041004
350 TDA1008

70
225
290

90
150
120
120
52
es

160
00
97

636
635

1275
475
820
275
225
140
150
210
195
16
55

325
398
410
420
120
156
150
440
420
150
es

245
425
275
4115
295
240

SN78013 360
5578018 148
SN76023ND 240
SN76033N 350
S5761155 215
0576131 125
514762275 95
5576477 175
SN76660 120
SP8629 299
TA7205A 225
1446214X1 250
TAA6614 155
144700 260
744900 00
140100 159
TBA120S 70
71345400 260
7I345500 330
T84641.412 275
80 or 8X11 250
TRA651 190
1E14800 130

784810 96
184820 70
1E149200 260
144950 300
1849900 290
TBA540 250
T:4220 360
TC42700 250
TCA940 176

120
290
310

1DA1022 575
TDAI024 106
TD.01034 350
TDA1490 290
7042002 325
7042020 320
7042030 320
7060791 420
71061CP 40
11.062CP 60
71.064C5 98
TL071CP 30
TL072CP 50
1107405 100
11.081CP 25,
Ti..082CP 46
TLO63CP 75
1108405 116

71170 60
71091CP a

1510366200
141040(716

U441003 3 935
044170 170
U44180 170
17442240 195
015211)3 851
0152004 193
UL522/33 100
X62206 360
662207 375
XR2216 675
XR2240 246
052266 750'

25414 88
25419E 190
254236 195
Z54246 130
254251 360
2144246 32e
2014270 625
3144286 478
28.4250 210

TTL 74
17400 11
'7401 11
402 11

7403 614
7404 14
7405 18
7406 28
7407 28
7408 16
7409 16
7410 14
7411 20
7412 20
7413 24
7414 32
7416 25
7417 25
7420 16
742' 20
7422 20
7423 22
7425 28
7416 30
7477 27
7428 28
7430 16
7432 26
7433 27
7437 27
74:1 27
7440 17
7441 08
7442 38
7443 90
7444 90
7445 65
7446 55
7447 50
7448 50
7450 IS
7451 16
7453 16
7454 IS
7460 18
7470 35
7472 30
7473 30
7474 25
7475 40
7476 30
7480 40
7481 120
7482 70
7483 50
7484 00
7485 95
7486 26
7489 206
7490 28
7491 45
7492 30
7493 30
7494 34
7495 50
7496 46
7497 120

65
64

74105 SS
74107 32
74109 35
74110 40
74111 SS
74112 170
74116 911

74115 80
74119 90
74120 75
74121 30
74122 45
74123 50
74125 42
74126 40
74128 42
70132 48
74136 35
74141 70
74142 190
74143 250
74140 250
74145 70
74147 99
74158 75
74150 80
74151 45
74153 45
74154 75
74155 75
74156 75
74157 45
74159 99
74160 60
74161 60
74162 82
74163 64
74164 64
74155 62
74166 65
74167 165
74170 168
74172 290
74173 66
74174 72
74175 72
74176 66
74177 75
74178 16
74179 68
74180 66
74181 140
74162 75
74164 98
74185 SO
741813 296
74190 79
74191 79
74192 70
74193 ee
74194 63
74195 65
74196 86
74197 ft
74198 all

74199 99
74221 80
74246 150
74247 150
74248 150
74249 150
74251 SO
74259 196
74265 66

74273
74276

74278
74279
74283
74284
24785
74290
74293

.74297
74798
74351
74365
74366
74367
74368
74390
74393
74490

196 LS27
150 1076
160 LS30
90 LS32
90 LS33

196 LS37
196 1538
,05 1S40
125.1542
736 L54/
100 LS48

LS49
LS51
1554
LS55
LS63
1673
LS74
LS75

1 LS76
LS78
LS83
1585

55
55
55
99
99

120

741
74100
74130
74147
74175
74185
741121
741123

68
50

380
145
349
165
325

74S
74500
SO4
S132
5138
5158
Sim
S189
5194
S195
S201
5225
S241
5262
5287
52118
S289
5301
S470
5471
sar2
593
557'

196
56

138
240
240
210
158
360
795
320
510
540
NO
326
210
115
00

XIS
620

1150
NI
6311

74LS
1St.:
LSO1
1502
LSO3
LSO4
1505
LSO6
1508
LSO9
LS10
L511
1512
LS13
L514
LS15
1520
LS2,
1522
1526

12
13
14

15
15
15
15
15
15
15
30
48
15
15
IS
15
18

2:

;:

166

80
60
15

15

30
150
25
25
28
20
24
50
70

L590 35
1591 80
LS92 36
1593 36
1595 45
1096 120
L5107 43

15109 30
15112 M
LS113 10 153.73
1S114 30 15324
LS122 46 15375
LS '23 U L5331
15,74 mg
1512s es
5.76 Jr

'32 411

33 is
L5
..,='311

SS316

SO

LS131 SS
LSISO IS
1$142 199
LS149 M
3151 311

'5355 se
38

 se es
.5157 es
15158
15160 41
LS161 41
L5162 41
LS163 41
LS164 48
1S165 145
1.6186 16
18168 SS
LS170 170
15170 170
15173 72
L5174 72
15175 58
L5181 130
L5183 275
15190 58
15191 55
15197 58
15193 65
1S194 40

,LS195 40
S qf_ 58

15197
1.5200
1S707
IS22,
1.5240
IS74'
LS242
LS243
LS244
15245
LS247
10248
LS249
1.5251
LS253
L5157
LS258
LS259
LS260
15261
15266
L5273
IS275
15279
15280
1.5283
1.5290
15293
LS295
15296
15199
L5300
15302
15320

L9227
1.5:010
1$301
1,5352

L9716
1.93116
LS357
15385
L5373
15374
15375
1.5377
10378
L5379
15383
15384
..5385
1.5386
15390
LS393
L5395
1.5396
LS398
L5399
LS445
LS447
15471
15490
LS541
L 5571
15640
1.5641
LS645
LS668
LS669
15670
LS673
15674

SS
345
345
80
96
96
es
es
so
lie
40
86
W
40
40
48
40
SO21

195
29
90

290

250
46
57
46
219
130
4241
176
679
370

9116

Mb
ME

IMO
MO

104

137
37
37
37
90
75
75
as
so
es
ss
70

250
378
28
62
60

199
190
275
220
140
195
620
245
135
620
225
225
210,
175
150
175
550
750
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SWITCHES
TOGGLE 2A, 250V
SPST 339
DPDT 449

SUESMIN TOGGLE
SPST on/off Slip
SPOT c over 1109

SPOT centre off 8159
SPDT biased both
ways 175p

tag s 175p
°PDT centre off 669
OPOT biased both
ways 145p
DPOT 3 poutions
onionion 1659
3 -pole 2 way 20159

SUM 261355
DPDT IA 14p
DPOT 14 c 'off ISP
DPOT 174 13p

PUSHBUTTON 6A
wth 10wirn Button
SPOT latchin 99p
CPOT 145p
SPOT moms t 99p
DP01 morne t 145p

Mini Non Locking
Push to Mak 159
Push to Brea 25p

DIL SWITCHES
SPST 14 way 799. 6 way 059:

8 way 90p: 10 way 1469
!SPOT) 4 way 1SOp

ROTARY SWITCHES:
Adiustable Stop repel
1 pole/2 to 12 way, 20/2 to 6 way,
3 pole/2 to 4 wey. 4p/2 to 3 way 45p

ROTARY- Mains DP 250V 4 Amp
on/off Sip

ROTARY: I Mak-a-switch I
Make a multiwey switch. Shafting as-
sembly has adjustable stop Accom-
modates up to 6 wafers

ax. 6 pole/12 way - DP switch).
Mechanism Doty 90p

WAFERS: (makebefore breekl to fit
the above switch mechanism
1 pole/12 way: 2 pole/6 way: 3 pole;4
way: 4 pole/3 way. 6p/2 way 56p
Mains DP 4A Switch to fit 45p
Spacers 4p. Screen Bp

ROCKER 5A/250V SPST 28p
ROCKER: 10A/250V SPOT 34
ROCKER. 10A/250V DPDT c/off 95p
ROCKER' 104/250V DPST with neon

95p

VEROBOARD 0 lin
clad plain

21/2 x 31/4 73p 52p
21/2 5 ' pp
334. 334 ' 83p -
334 x 5 ' 659 79p
334 17" 326p 211p
al. v 17 425p
Pkt of 100 pins 509
Spot face cutter 1169
Pin insertion tad' 162P

VO Board 150p
DIP Board 330p
Vero Strip 144p

VERO WIRING
PEN - Soux
Spare Spool
Combs

310p
Thp

09

FERRIC CHLORIDE
1 lb beg Anhydrous
10119  500 P&P

PHOTO DEC*
Veroblock 375p
S Dec 3509
6 urobreadboard 520p
Sim board 1 785p
Superstrip SS2 13130p

DALO ETCH
RESIST PEN
 Spare tip IMP

ULTRASONIC
TRANSDUCER
40Keit 3111, p.

COPPER CLAD BOARDS
Fibre Single Double' sf3 Bo
glass sided sided 9 5 . 8 5
t . 6 90P 110p 95p
6 . 12 1509 1959

DIL
PLUGS
14pin 44p
16pin 49p
24pin Sip
40pin nap

Ribbon
Cable ft
10 way 20p
20 way 40p

JUMPER LEADS (Ribbon Cable Assembly)
Single ended DIP Jumpers 24 inches 14 pin

11329: 16 pin 225p; 24 pin 3259; 40 pin MOO
Double ended DIP Jumpers

Length 14 pin 16 pin 24 Pin 40 Om

Be 1669 ZOM 300P MO
15n 1969 216p 315p 490p
24in 2159 215p 3609 640p
30n 230p 21939 375p 5969

OIL SOCKETS
(TEXAS( Low

Prof
Min Bp

14pin 10p
1Spin 10
18p in
20tdio 22p
22pin 25p
24pin 25p
28pin 289
360in
40m 30p

Wire
Wrap
259
35p
42p
52p
60p
70p
70p
80p

109p
999

EDGE
CONNECTORS.
Double type,

.1 .156
2.10 ear 1299
2.15 war 136p
2013 war 1499 145p
2.22 WAY 1109 1659
2.25 WON 11109.1759
2.30 WB, 1999 -

2.36 vies 23119 -
2.40 my Nip
2.43 ray 2609 -

MAP1IENOL
PLUGS

1E5 575p
Centronics pata.te 667p

CONNECTORS (Cannon type)
Pins Plugs Sockets COVE,

Sway 15p 1259 145p
15way 1350 1909 1500
Zway 1700 2500 1309
37way 290p 3989 185p

ieldereee
Pins

100D s
70p

560
3259

PLUGS & SOCKETS

JACK Puy Socket
5rnrn Past, itp 10

Metal 15p Op 16p
3 5mm (plastic) 10p 159 12p

Meta! 16p 10 tip
Tern Mono
Plastic 1Sp 20p 15p
Metal 36p 149 30p
14in Stereo
Plastic 22p 24p 22p
Metal 36p 20p 39p
DIN
2 pin Op 8p 14p
3 pin 13p 10p 15p
4 pin 189 12p 15p
5 pin 13p 12p 15p

BANANA
mm 9p 9p

7mm 13p 13p
krim (wander I tip lip
err in 13p 14p

CO -AXIAL ITV)
Plastic 10p 16p Op

Metal 19p 20p 409

UHF Connectors l5011 -CB(
plug P1259 409: Reducer
Socket 50239 Round Chassis
Socket S0239 Square Panel

14p.
40p
38p

BULGIN OCTAL 250V-64/pin
Plug P551 11109, Socket 68p

AC 3 pie 250VMA
Plug, chassis mounting
Socket. free hanging
Socket, with 2 metre lead

40p
96p

160p

PANEL
METERS
FSD
60x46x35mrn
0-5011A
0-10004
0-500A
0-14n4
O. 5m4
0-10rnA
0-50m4
0-100mA
0-500mA
0-1A
0 2A
0-25V
0.50V AC
0300V AC

4869 each

ZERO INSERTION FORCE
DIL SOCKETS 24 way 111399

28 way 1120p: 40 way 875p

TRANSFORMERS: Prim. 240V
6-0-6V: 9 -0 -BY: 12-0-12V IOOmA !Sp
pcb Mounting. Miniature, Split Bobbin
3VA: 2x6V-0.254: 2x9V-0.15A: 2x12V-0.12A,
2x15V-0.1A 200p
INA: 2x6V-0.54; 249V-0.34; 2x12V-0.25A,
2x15V-0.2A 270p
Standard Split Bobbin type:

INA: 2x6V-0.5A; 2x9V-0.44; 2x12V.0.34:
2x15V-0.25A 2209
12VA: 244.5V -1.3A: 2x6V.1 A; 2x9V-0.64.
2612V-0.54; 2415V -0.4A; 2x20V-0.3A

nip( 369 90171
24VA: 2x6V-1.5,4: 2x9V-1.2A; 2012V-14,
2x15V-0.84; 2x20V-0.6A 3399 1509 P&PI
SIVA: 203V -4A; 2x9V-2.5A; 2x12 2A: 2415V-
1.54, 500V-1 24; 2x25V14; 2493V -0.8A

48109IEOP P&P/
100VA: 2412V -4A; 2415V -3A; 2x20V-2.54.
2425V-24; 2x30V-1.5A; 2x50V-1A 11209 (75p
p&p charge to be added over end above our
normal postal chargel.

VOLTAGE REGULATORS

ve
IA TO3 metal case
5V 7805 146p

120 7812 1459
15V 7815 145p
18V 7818 145p

IA 10220 Plastic Casing
5V 7805 Nip

12V 7812 60p
15V 7815 SOp
18V 7818 50p
24V 7824 SOp

10OrnA T092 Plastic Casing
5V 78105 30p 79105

611 78162 30p
8V 78112 PM

12V 78112 30p
15V 78115 309

-ve
220p7

7912905 2209

7905
7912
7915
7918

79112
7905

569
55p
56p
56p

80

809
809

LA3085 96p
LM304H 170p
LM309KP 98p
LM 300H 170p
LM305H 140p
LM309K 135p
LM317K 3150p
LM317H 2809
LM323K 560p
LM325N 240p
LM328N 2499
LM327 270p
LM 723 359
TAA550 50
TBA625B 75p
TDA1412 1509
78H05 , 5V/54

7834G  5V to -525V60p

5A 1160p
79HG2.25V to
24V 5A 803p

25way 'D' CONNECTOR
Jumper Load Cable Assembly
18' long, Single End, Male 0809
18" long. Single End. Female 8709
36" long. Double Ended. PA/M 13249
X' long, Double Ended. F/F 13159 '

36- long. Double Ended, M/F 12750

ANTES SOLDERING IRON
C 15V4 420p. C X, 7W 4309
CCN 15W 4,409 CX25W 445p
Spare tips assorted ',ea 50p
Spare Elements 210
Iron stand with sponge 1009

SOLDER IMultkcons)
18SWG
Size 5 Dispenser
Sue 12 Reel
22SWG
PC115 Dispense -
Sue 10 Reel

75p
3689

100p
360p

CRYSTALS
1COKHz
2036Hz
456KHz
1MHz
1.038M
128MHz
1.6MHz
1.8MHz
1543261
2.0MHz
2.4576M
3.27864
3.5794M
3.6664M
4.0MHz
4.032MHz
4.80k4Hz
4 194304M
4.433619M
5 OM Hz
5 185MHz
5 2428861
6 144MHz
6.5536MHz
t6.55313MHz
7.168MHz
7 COMHz
8.0MHz
8.8672361
9.IX)MHz

Vb.131.7i%

10.7
12 04141 -It
14.31814M
16.051Hz
18.0MHz
18 432M
19.96SMHz
24 OMHz
26.69M
27.648M
27 14561
38 6666764
48.051Hz
100.0MH:

OMHz

270
296
370
ne
290
382
Ni
386
220
240
220
220
160
300
MO
Ni
200
200
120
200
300
MS
240
MO
200
260
200
200
240
Ni
200
200
no
210
320
250
240
240
326
zoo
no
330
240
290
270
375
300

RELAYS 1
REED. Encapsulated, Single Pole.
SW Normally Open, 200mA, 50V

CO
11112 70006V to 9V 120p
R113 1K119V to 12V 120p
RL14 1K711121/ to 18V 12012
RL15 31(1118V to 30V 135p
Single Pole. Change Over
RL16 11(114V to 10V 2959
RI.17 1KI/ 9Vto 12V 2969

Double Pole, Normally Open
R118 3500 9V to 12V 2009

Miniature. enclosed, PC8 mount.
Our R16 series
S P C.0
816-91 17011 coil. 7V5 to 12V DC;
380V/64 AC. 1300V/1/50VY 210p
D.P.C.0
4311 coil. 4V2.7V DC: 250V AC. 54.
1100VA/150W 218p
RL6-111 17011 coil, 8V -14V. 250VAC
54. 220p
R16 114 74011 coil 17V5 -29V 250V
SA AC 222p

CONTINENTAL Cradle Type Relays.
Miniature Plug-in relays 110V DC,
12V AC 24/0C, 2 5A AC
30W/100VA
2 pole clover 18511: 6V -18V 81201

180p
2 pole Cover 13V to 35V' 70011:
RL202 1130p

4 pole clover 9V to 18V, 18511
RL211 220p
High Power "Heavy Duty- PCB
Mounting. Cradle type.
SPCD Power Gain 1 .8000 380V
AC/16A: 3 5K VA 810 19V 19011

295p

PIEZO TRANSDUCERS

Type PB-2720 75p

BUZZERS. miniature. solid-state
6V. 9V & 12V 709

LOUDSPEAKERS
Miniature. 03W. 811
2in, Thin, Thin, Sin Sp
rt.rin 4011 6411 or BOO 809

GAS Et SMOKE DETECTORS
For the detection of combustible and
Toxic Gases kke. Propane. Butane.
Methane, Ammonia, Carbon Monoxide,
Sulphur and Organic solvents vapours
like Alcohol, Benzene etc Ideal for
US. Pn Boats, Caravans etc
Type' TGS812 & 813 626p
Socket for above 499
ASTEC UHF MODULATORS
Standard 6MHz 21309
Wideband 8MHz 4259

SPEAKING CLOCK
Complete 63 ol pans available for
in c1nry Only 637.50

CMOS
4000 14
4001 14
4002 14
4006 66
4007 18
4008 02
4009 35
4010 40
4011 15
4012 18
4013 34
4014 75
4015 66
4016 32
4017 48
4018 68
4019 42
4020 61
4021 70
4022 66
4023 20
4024 45
4025 19
4026 130
4027 38
4028 58
4/29 77
4030 50
4031 170
4032 125
4033 165
4034 195
4035 95
4036 275
4037 115
4038 110
4039 290
4040 59
4041 713

4042 SO

4043 70
4044 BS

4045 170
4046 75
404 75
4048 SS
4043 30
405! 30
409 78
40,57 71
4053 78
4054 125
4055 125
4058 120
4.751 1915
4059 480
4060 90
4061 1225
4062 996
4063 99
435, 35
4067 399
4068 22
4069 20
4070 26
4071 20
4072 20

4073
4075
4076
4077
4078
4081
4082
4085
4086
4089
4093
4094
4095
4096
4097
4098
4099
4160
4161
4162
4163
4174
4175
4192
4194
4408
4409
4410
441'
4412
4415
4419

.4422
4428
4433
4435
4440
4450
445'
4490
4500
4501
4502
4503
4504
.1506
4507
4508
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522
4526
4527
4528
4529
4530
453'

20
20
60
26
26
26
21
65
70

140
43

168
90
90

320
88
95
95
99
99
99
99

106
00

105
790
790
725
895
800
480
260
770
00

770
850
999
350
350
350
675
28
30
SO

105
65
40

266
68
68
75

199
195
198

75
415

42
21
78

200
125
95

115
eo

150
90

130

4532
4534

4536
4538
4539
454'
4543
4544
4549
4553
4554
4555
4556
4557
4558
4559
4560
4561
4562
4566
4568
4569
4572
4580
4581
4582
4583
4584
4685
4597
4598
4599
40087
40093
40100
40101
40102
40103
40104
40105
40106
40107
40108
40109
40110
40114
40161
40163
40174
40176
40181
40152
40192
40193
40194
40257

110
500
295
115
115
140
135
150
395
299
190
50
55

320
120
395
180
104
495
175
250
175
36

460
250

99
99
as
99

330
290
595
88

193
215
130,
180
17S

95
115

75
60

450
100
300
240

194
90
55
00

220
90
90
59
90

195

OPTO
L S400C
OCP7i 120
ORP12 N
ORP61 IS
295777 46

OPTO ELEC-
TRONICS
LEDs with C
TIL209 Red 13
TIL211 Gm 17
111212 Yel IS
111120 2" Red 14
.2" Green. Yellow
or Amber IS
0.2" Bicolour
Red/Green
Green !Yellow
0.2" In colour
Red/ Green r VelorellIP
Square LEDs, Red.
Green. Yellow 30
Triangular LED.
Red 18
Green or yellow n
LD271 Infra Red MI
SFH205 Detector 81

11178 Detector
T1L32 Infra Red V

60
TIL38 46
111100 80
BARGRAPH Red 10
segments 225

ISOLATORS
1L74
T1L111/24
41.33 Photo
Darlingtor,

lip
lip

55

135

7 SegreeM Displays
TIL307 675
TI1312 .3' CA 105
TIL313 .3" CC 105
111321 5" CA
111322 .5" CC
01.704.3" CC 99
DL707 3" CA 99
DL747 .6" CA 160
.8" Orange CA 250
FN03157 Red 120

115
Green CA 150

.6" Green CA 215

.3"1:1 Red CA 150

.3" -1 1 Green CA 150
OVMM 1865
LCD 31,2 Digits 675
UM 4 Digits 750

I LCD 6 Digits MO

115
115

NEON with resistor,
push fit 250V
mains. Round.
Red or Amber 30p.-Rectangular,?
easing Red. Amber
Green 30p
111139 170p
Reflective Optical
Switch

COMPUTER CORNER
 EPSON MX807 10" Tractor Feed, 9 x 9 matrix, 80 column, Speed

80 CPS, Bi-directional, Centronics interface. Baud rate 110.9603
(RS232) E355

 EPSON MX8OFT Has Friction feed Et Tractor feed plus all the
M X89' s facilities E395

 EPSON MX8OFT2 Has high resolution Graphics option plus all the
MXBOFT's facilities £436

 EPSON MX100 132 Column Printer plus has all the facilities
MX8OFT2. Value for money

15

 SOFTY -2 As reviewed in PE Sept. '81 by Dr A. A. Berk. The
complete microprocessor development system for Engineers and
beginners alike. New powerful instructions. Accepts any 24 pin
5V single rail EPROM. Supplied fully built, tested. Enclosed in a
black ABS case. Plug-in power supply included £189

10 VIDEO MONITOR 9", fully cased & guaranteed. B & W. Excellent
value for money £89

 TEX EPROM ERASER Erases up to 32 ICs in 15-30 minutes £33
 SPARE 'UV' Lamp bulb £9

 5V/5A Power Supply Ready -built Et tested £25
 ABS CASE Attractive, Beige/ Brown for Superboard, UK101

NASCOM, or HOme brew E26
 Extra 4K RAM 18 x 21141-300n) 795p
 C12 CASSETTES in library cases 40p
 STAK-PAK 10 x C12 Cassettes in stackable drawers 550p
 WEMON Watford's own 4K Ultimate Monitor IC specially designed

to produce the best from your Superboard, UK101 & Enhanced
Superboard. As reviewed by Dr A A Berk in Practical Electronics
June 1981 1996p

(p&p on most of the above Items is *Mel

Call in at our shop for demonstration on any of the
above items. Be satisfied before you buy.

ETIIWATFORD'S MICRO EXPANSION
SYSTEM

Designed by Watford Electron..., the extremely versatile and economical
Expansion System as published in E.T I., @twang horn December 1981 isae, offers
a low scat flexible esOenonn system to: 2)(81, UK101, SUPERBOARD, Acorn
ATOM, PET, TANGERINE. arc.
The Motherboard (Interfaces with the Computer) has capability to accept up to five
daughter Cards and can be paraoeled for even more daughter car's
All PC Boards ere of Computer grade and are supplied in Kit form.
Just look at the Expansion
MOTHERBOARD: Accepts up to five Daughter Cards. Fun Kit. . 33180
SOUND CARD - Utilising up to three AY -3-8910 sound chips. IOM supplied with
Kell. Fua Kit: 124.1113

PIO Card - Using two 6620 PIA chips, this Board offers oentronica wale' printer
c9Iver. digital to analogue converter Et a hpst of other output Helen. Full Kit: C11.96
PROM P ugrsimmer - This simple but extremely useful cardben blow 2716 or 2732 ,
single rail EPROMS. Full Kit: E111.16
PROM Card - P.C.B. cards for housing four 2716w two2732EPROMS.
For 4 x 2716 Fut Oft CASS.
For 2 x 2732 Full OM 15/.76
RAM Card - 8K RAM card. Accepts 16 x 2114 cNpq Suppled fully p0Puleted.
Full Kit' 08110
IN. B. PCBs may be bought =WHIM

WATFORD'S BOOKSHOP CORNER

Texas TTL Data Book (Revised Edition) 680p

'TTL Cook -Book 8509
European CMOS DataBook (Comprehensive) 750p

CMOS Cook -Book 850p

Illustrating BASIC 440p'
A Bit of BASIC 540p

Advanced BASIC 840p

BASIC Computer Games 590p

More BASIC Computer Games 590p

Some Common BASIC Programs 1150p

Practical BASICAL Programs 1250p

6502 Software Design 910p

6502 Application Book 1020p

Programming the 8502 (02021 110p
Programming & Interfacing the 6502 1120p,

6502 Assembly Language Programming 1300p'
6909 Assembly Language Programming 1250p
zPractical Intro to PASCAL 560p
Using CP ( PA: A self teaching guide 9150p

Z80 Microcomputer Handbook 1140p

8080/Z80 Assembly Lang. Techniques 925p
Programming the Z80 102801 1250p
180 Assembly Language Programming 1300p

Intro to TRS-80 Graphics 840p
TRS730 BASIC -A self teaching guide 840p

PET Et the IEEE 488 Bus (GPIS) 12009

PET Graphics 1200p
PET/CBM Personal Computer Guide 1200p

PET Revealed 1000P

, Library of PET Subroutines 1000p

Apple II Users' Guide 1200p
Programming in PASCAL (revised) 500p

CRT Controller Handbook 600p
CP,'M Handbook with MP / M 12009
Microprocessor Interfacing Technique 1300p
S100 Et Other Micro Buses 3E 750p

Writing Interactive Compiler 750p
Getting Acquainted with your ZX81 500p
Mastering Machine Code on your ZX81 600p

ZX81 Companion 600p

ZX81 Pocket Book 650p
32 BASIC Programs for the PET Computer 13509

Please add 55p P&P charge on books

No VAT on books

ETI FEBRUARY 1982
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Sinclair ZX81 Personal Com
the heart of a system
that grows with you.
1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

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

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16 -times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.
Lower price: higher capability
With the ZX81, it's still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

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

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

Every ZX81 comes with a comprehensive. specially- wntten
manual - a complete course in BASIC programming, from
first principles to complex programs

Kit:
149."
Higher specification, lower price -
how's it done?
Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21 to 4!

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

New, improved specification
 Z80A micro -processor - new
faster version of the famous Z80
chip, widely recognised as the best
ever made.
 Unique 'one -touch' key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
!RUN, LIST, PRINT, etc.) have their
own single -key entry.
 Unique syntax -check and report
codes identify programming errors
immediately.
 Full range of mathematical and
scientific functions accurate to eight
decimal places.
 Graph -drawing and animated -
display facilities.
 Multi -dimensional string and
numerical arrays.
 Up to 26 FOR/NEXT loops.
 Randomise function - useful for
games as well as serious applications.
 Cassette LOAD and SAVE with
named programs.
 1K -byte RAM expandable to 16K
bytes with Sinclair RAM pack.
 Able to drive the new Sinclair
printer.
 Advanced 4 -chip design: micro-
processor, ROM, RAM, plus master
chip - unique, custom-built chip
replacing 18 ZX80 chips.

Built:
169.95
Kit or built - it's up to you!
You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) -a few hours'
work with a fine -tipped soldering iron
And you may already have a surtable
mains adaptor - 600 mA at 9 V DC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder
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16K- byte RAM
pack for massive
add-on memory.
Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

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

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

ZX81
6 Kings Parade, Cambridge, Cambs.. CB2 1SN.
Tel: (0276) 66104 & 21282.

keik

///1/114/*/§/i/P,,,,,

Available now -
the ZX Printer
for only 149.11
Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha -
numerics and highly sophisticated
graphics.

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

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

useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

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

The ZX Printer connects to the rear
of your computer - using a stackable
connector so you can plug in a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81
BY PHONE - Access, Barclaycard or
Trustcard holders can call
01-200 0200 for personal attention
24 hours a day, every day.
BY FREEPOST - use the no -stamp -
needed coupon below. You can pay

by cheque, postal order, Access,
Barclaycard or Trustcard.
EITHER WAY - please allow up to
28 days for delivery. And there's a
14 -day money -back option. We want
you to be satisfied beyond doubt -
and we have no doubt that you will be.

rTo: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY.

Qty Item

Sinclair ZX81 Personal Computer kit(s). Price includes
ZX81 BASIC manual. excludes mains adaptor.
Ready -assembled Sinclair ZX81 Personal Computer(s).
Price includes ZX81 BASIC manual and mains adaptor.

Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated).

16K -BYTE RAM pack.

Sinclair ZX Printer.

8K BASIC ROM to fit ZX80.

Post and Packing.

0 Please tick if you require a VAT receipt

27

Order-1
Code Item price Total

£ £

12 49.95

11 69.95

8.95

49.95

10

18

49.95

17 19.95

TOTAL

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

*Please charge to my Access/Barclaycard/Trustcard account no

'Please oelete/comp,ete as applIcable i

2.95

Please print

Name. Mr/Mrs/Miss III I I
I I I I I. I l 1 _l__L J

I I I Lill
111:1!111

LFREEPOST -no stamp needed. Offer applies to UK only. cej
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POWER PACKED by POWERTRAN
Powertran's black boxes are packed with punch. Not only are they superb kits to buy and build
they really do the job! Imaginative and ingenious design goes hand in hand with top quality
materials and outstanding performance capability. With their smart black styling the kits
harmonise visually as well as musically.
You can build each unit independantly for its set task and then gradually
increase your array until you have a complete bank of formidable controllable
power.

Complete Kit - £49.90 + VAT

eirorepririder011
MOW

Complete Kit - £49.50 + VAT

ET1 V0000611
e Et. tf rk. tl i

71177
- - r
e "1

_
7,174j

Complete Kit - f175.00+ VAT

Complete Kit - f64.90+ VAT

F

MPA 200 - is a low price, high power 100W
amplifier. Its smart styling, professional ap-
pearance and performance, make it one of
our most popular designs. Adaptable inputs
mixer accepts a variety of sources yet straight.
forward construction makes it ideal for the
first-time builder.

Chromatheque 5000 - a 5 -channel lighting
system powerful enough for professional
discos yet controllable for home -effects.
Sound to light, strobe to music level, random
or sequential effects - each channel can
handle up to 500W yet minimal wiring is
needed with our unique single board design.

ETI Vocoder - 14 channels, each with in-
dependent level control, for maximum vers-
atility and intelligibility; Two input amplifiers
-- speech/ external - each with level and
tone control. The Vocoder is a powerful yet
flexible machine that is interesting to build
and, thanks to our easy to follow construc-
tion manual, is within the capability of most
enthusiasts.

SP2 2000 - twice the power with two of the
reliable, durable and economic amps from
the MPA 200; fed by separate power
supplies from a common toroidal transformer.
Superb finish and quality components
throughout - up to (even over!) the
standard of high priced factory -built units.

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

in short . . . the whole works - AND - under £100
complete! (We have illustrated the DJ90 teamed in
our own console with the Chromatheque and an
SP2 200 and speakers).

Complete Kit - f97.50+ VAT

THE FIRST
WORDSAND THE

WORD IN
K/-RON/C

KITS -- se

E
INSIDE FRONT

COVER OF THIS
ISSUE!

Black Hole - designed by Tim
Orr and featured in ETI, this is a
powerful musical effects device
for both natural and electronic
instruments. It provides vibrato
and a chorus mode that gives an
exciting 'spacey' feel to your
sound. There is also optional
'double chorus mode' for great
antiphrasing. Floor standing with
foot switch for easy operation,
LED effect selection indicators, variable sensitivity input and
mains powered. Compact and professionally finished as are
all our kits.
Complete Kit - £49.80+ VAT (single delay line system)
De Luxe Version - £59.80+ VAT (dual delay line system).

41P.II410,.    

. . Quite simply the best way to make music

WORLD LEADERS IN ELECTRONIC KITS
 Money Back Guarantee - If you are not completely satisfied with your
Powertran Kit return it on original condition within 10 days for full refund.
 Free Soldering Practice Kit - To assist the beginner we will supply, on
request with your first kit order, a free soldering practice kit with useful tops and
illustrations
 Component Pecks - Most kits are available as separate packs (e.g. PCB
component sets. hardware sets etcl. Prices in our FREE catalogue.

 Ordering - Full ordering details, delivery service. and sales counter

- "1"...
opening - onside front cover of this issue.

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3NM. (0264) 64455.
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DIGEST
It's All A Game
I f you have an uncontrollable urge to play electronic games, then Casio

can furnish you with a cure - at least temporarily! They have added to
their range of LCD watches and calculators two new models which incor-
porate games. The first of these is the GM10 watch; it is not only elegant
with its anodised facia and off -the -shoulder black resin case with mat-
ching strap, but is also endowed with day/date facility, daily and hourly
alarm function, chronograph and, of course, the game! This is of the
space genre, the object being to intercept the UFO's laser beam with your
three interceptors. Bonus points are awarded when numbers one to four
are displayed in the hit zones. When three UFOs have been shot down
without losing your three lives, you progress to the next round. There are
10 rounds in all, each becoming progressively faster. A 30 -page instruc-
tion book is included, but only 12 of these will interest you, as they're the
ones in English!

Dave 'boy' Green has nothing on this next offering. Casio's bid for the
world title is the BG15, a four function, eight digit calculator with a cons-
tant time display, alarm and the boxing game. This game has the right
ingredients to keep you amused, incorporating advanced graphics which
reveal the bulging muscles of the opponents and quite realistic knock -out
scenarios. With this you can take out your aggression on your LCD part-
ner without losing either your cool or your teeth! Blows can be delivered
to the head or body and can be countered or blocked. You can also sway
to avoid your attacker's punch and, in the case of a draw, the match will
be awarded to you. The power of the punches depends on your boxer's
weight class and stamina. Bouts can be won on a knock -out or on a points
basis. There are up to 100 challengers of different weight classes from
flyweight to heavyweight and the more you win, the higher the speed and
technique the opponent uses. At the end of the bout the game will start
over again - that's if you're still standing. The price for the GM10 is
£22.95 and for the BG15, £18.95. Both are available from Tempus who
can be found at The Beaumont Suite, 164-167 East Road, Cambridge CB1
1DB.

It Does
Compute!

With the new Sabtronics model
2020 multimeter your com-

puter can fly - well, almost! The
combination of multimeter with a
microprocessor interface provides
a cost-effective solution to all your
data aquisition problems as it is
adaptable to home and personal
computers. Just a few of the more
impressive applications are: -
monitoring and controlling
temperature -related functions by
using temperature transducer ICs.
For use in water heating, green-
house control and solar projects;
testing the effects of stress using
strain gauges; monitoring and con-
trolling pressures of gases or
liquids by using pressure trans-
ducers. Applications also include
process control, lab analysis and
school projects; as a lie detector by
interpreting changes in skin
resistance; plotting the effects of
power supply drift versus time,
temperature or input voltage; cat-
ching voltage or current problems
by automatically monitoring the

aoXING

a.

circuit and having the computer
trigger an alarm when any adverse
condition arises; testing com-
ponents to certain tolerances for
inspection or to generate para-
meter distribution; programming
your plant -watering by measuring
soil conductivity. Although these
are merely suggestions, software
drivers are provided for each com-
puter system Sabtonics supports,
obtainable by writing an applica-
tion program.

The model 2020DMM boasts a
0.1% basic DCV accuracy, with
31/2 digit large LED display. In ad-
dition, the new meter is capable of
directly measuring AC and DC
volts up to 1000 V, ohms to 20 M
and AC and DC current to 10 A.
The DMM is equipped with all
cabling and 110 support necessary
for the TRS-80, Apple, PET or Atari
computers, with other models
becoming available soon. The cost
is £165 plus VAT. Further details
from Black Star Ltd, 9a Crown
Street, St. Ives, Huntingdon,
Cambs PE17 4EB.
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!Rapid
TElectronics

COMPONENT KITS

An ideal Oppottunrty for the beginner or the more experienced
constructor to obtain a wide range of components at reduced prices
"4W 5% Resistor Kit. Contains 10 of each value kern 4. Ill to IM
(650 resisters) 00p
Ceramic Capacitor Kit. Contains 5 of each. Value from 226 to 0.01
(135 caps.) 7700
Polyester Capacrtor Kit Contarns 5 of each. Value from 0 01 to 1u7
165 caps 67156

Preset Kit Lanterns 5 of each nor value from 100 to 1M Hotel 65
Meets) 426P
Nut and Bolt Kit. Total 300 items 1400
2568A 5" bolts 25484 'A" bolts
25613A 15" bolts 2548A bolts
50 68A washers 50 484 washers
5068A nuts 50484 nuts

CAPACITORS

Polyester. Reda! leads. 250V C280 type. 0.01, 0015, 0.022, 0 033 rop.
0.047. 0.068. 0.1 78 0.22 9p; 0.3313p; 0.47 14; 0.68 206: 1.0 239.
Polyester. Siemens PCB In, 2n2, 3e3, 4n7, 6n8, 10n. 15e 7p; 22"
33n. 47n. 68n 119 103n 96; 150n 11p; 220n 13p, 330n 20p: 470n 26p.
61110n29plu 33p, 2u2 606.
Electrolytic. Radial leads. 0.47163V, 1/63V, 2.2.13V, 4.7:635,
10125V 7p: 22!25V, 47I25V 8p; 100,25V 18; 720/25V 146, 470/255
20p; 1000125V 30p.
Tantalum bead 0.1, 0 22, 0.33, 0.47, 1.0 at 35V 12p; 22. 4 7, 10 at
25V 206, 15/16V 30p; 22/16V 27p; 33,16V 45p; 47.8V 27p; 47/165
706;138/6V 40p; 100/10V 100.
Ceramic 22p 0 .01, SOV nme 30 each.
Polystyrene. 5% tolerance 1044 1003p 6p. 1500p-47000 55
6900p -y. 012 106.
Trimmers. Mallard 808 eases. 2-10pF 22p 2-220F 30p. 5 5 655F 350

VERO

Verobkv-
Sue() 1 mob..
2.5 . 1-
2 6  3.75-
2 5. 5"
3.75  5-
VO bored
VeroPmc W10°
Single sled
Double sided
Spot face cutter

350p

22p
75p
85p
950

160p

505
60p

1050

BRIDGE RECTIFIERS

IA 505
IA 4000
2A 2005
2ra 4000
4.4 20(.1V

22p 'IA 4,07.
359 ha 'VP:
40p 67. 2,k.
45p 6A 406,,
90

95p
80p
90p
95p

POTENTIOMETERS

Rotary. Carbon stogie Log or Le
5K -1M. Single 32p Stereo 86p.
Slide 60mm trawl single Log or Lin
5K -500K 13p.
Preset Subnw 100 -1M 7p.

DIODES

BV 127
DAC;
:1,490
'JAB'
04200
002.02

I2p
10p
Op
7p
80
Op
4p
20

'154001
154032
154036
15401!
1...1401
1554(14
17.5405

30

he7p
7p

151
16p
110

6p

TRANSFORMERS

0 1mA
lOrnA

0 5OrrIA
0 100mA
4606 each

REGULATORS

Positive
 78105 25p
78112 30p
78115 3044
7905 456
'7812 45p
7815 1336

LIV309K 130p
LM317T 1200

Newby.
79112
79112
79115
'7905
7912
7915

LM3231(
LM773

115p
116p

1166
46p
460
606

360p
406

PANEL METERS

0 50u4 0 500rnA
0100,4 0 IA
0500JA 0 50V AC

VU
0 300V AC
425V
9 30V DC

TRIACS r SCRS
SCRs
C1060 305

400V 5A 706 600
400V 12A 99p

,100, 'CA 105p

RESISTORS

'rW 5% Carbon /dm E12 senes
4 71I -TOM 1p each
'2W 5% Carbon film 612
series 4 711 4M7 2p each
'SW 1% Metal Alm 524
series lon ep each

Nkruature mains
1336V. 909V. 120175 all 100'041000 each
lisgh quality Spin boblatn construction.
61/4 06, 065 at 0 SA, 0-9, 0-9V at 0.44. 0-12. 0.125 at 0.34
1414P EACM

220P each
INA 0-6, 06V at IA, 0-9, 0.9V at 0.64; 0 12. 0 I2V at 0.54 0 15.
0150 at 0 4A 276p each (plus 406.80496
25VA 0.6, 0-6V at 2A; 0,9.5, 0-9,5V ar 1 34, 012, 0-12V at IA, 0.15,
0 15V at 0.8A 3306 each ( plus 1106 cacnagel
50VA 012, 012V at 2A; 0-15, 0-15V at 1.6A 400p each plus 70p
carnage)
100VA Cr 30, 030V at 1 6A 920p each (Plus 80p carriage)
Please add carnage. charges to our normal postage charges

SWITCHES

Submrn toggle
SPSTI565 SPDT 614  DPDT 500
Miniature toggle
SPOT 806 SPOT centre off 9op
OPOT 90p OPOT centre oft 1000
Standard toggle
SPST 369 DPOT 414
%nature DPD7 Slide 14
'Push to make 126 Push to break 22p
Rotary type adjustable stop
IP12W, 2P6W, 3P4W, 4P3W e l 55p
DIL switches 66 SPST
SPST v 4 eflp SPST v 6110p SPS 8100p

CABLES

20 metre pack, single core c000,ong
cable. len ferent colours 650
Speaker cable 10p rn
Standard screened
'Neon screened
2 5A 3 core trains
10 was r 441aun

16p in
24p
23o -

65p
120o

IT PAYS TO BUY
FROM RAPID
EVERY TIMEI

SOLDERING IRONS

Antes CX17VV Soldering iron
2.3rnrn and 4 7es bits to suit
CX 17W element
Antes X25 76W soldenng iron
3.3mm and 4 7nen bits metre
X25 25W element
Solder porno desoldering tool
Spare nozzle for above
10 rneres 22 swg solder

Tel: 0322 863494
Hillcroft House
Station Road
,Eynsford, Kent DA4 OEJ

1.1

CA3161
CA31826
CA31896
IC L7106

409865

100
140 LM377
460 LM3130
290  . M381
790 MAC

50 I

150
66

100
120

LM2917
! 61 3906
L M3909
1743914
LM3915

1019038 320 5. M396 65 LM13600
ICM7555 80 ,A1387 120 MC1310
"1E351 40 /M3513 100 W;3307
LF353 85 LM709 40 MC3340
1E356 90 [ M710 so NE515
LM 1O 395 LM725 350 5E529
LM3014 25 _M 733 75 5E531
1M311 70 LM741 14 NE544
1111318 85 LM747 76  55555
LM324 40 LA4748 35 NE556
LM339 50 LM1458 40 I NE565
LM348 90

40t7 28514036,c(36 4055 115
4318

6043

295 4059 480
4019 35 4040 t'-56, 4050 86
M020 751 4063 90
4021 55655:0 I Flo 4366 35
4322
4023

:4231

60;
18 4044

4067
'4068 15

4024
4025
n026
4027

413 4046 70
18 4047
96 4048

552830 '4049

X1370

4070

4407721

1818

18
4028 55 4050 28 4073 20
4029 25 4051 60 4075 20
*330 35 4767 70 4076 60
4031 170 4063 60 4081 18
6.334 170 4054 110 4(62 20

200

100

NE566 150 T041022
50 NEM7 100 TDA1024
70 50571 425 TL071

200 504135 90 71072
200 SN76013 170  710131

120 5576018 150 TL082
150 -5076477 150 '71064
150 T84641611 250 562206
135 704000 80 214414
270 104810 96 ZN423
225 1134820 80 ZN424
150 T84950 290 ZN425E390
185 TC4940 170 25426F
16 1241004 300 25427E
46 TDA 1008 320 25478E

120 iDAMIO 225 251034E

LINEAR

'709
741
748

AY I 0212
AY.I-1313
AY 3 1270
AY 3.8910
AY -3-8912
CA3046
CA3093
CA3059
CA309040
CA31306
CA3140E

1:
36

680
670
640
700
625

50
66

215
375

90
46

560
125
45
75
30
70
90

300

195
135

330
650
480
200

CMOS
:0X
4001
4002
4015

1.F
410c

40'2
.40,3
404
4015
'4016

14
12
14
65
17
58
30
35
13
17

22
GO

40
22

TTL
7400
7401
7402
'403
'404
,105
1416
7407
7406
%MI
7410
1411

7417

11
11
12
14
14
17
26
26
IS
16
14
zo
20

7413
7414

17411
7417
7420
7421
7422
7421
7428
7430
7432
7433
7437
7438
7440

7442
7444
7446
7447
7448
7460
7461
7453
7464
74110
7472
7473
7474
7475

40 7480

85 7482
60 7483
48 7485
55 7486
16 7489
16 7490
16 7491

16 7492
15 7493
25 7494
25 7495
26 7496
36 1 7497

26 174100

40135

4066
4089
4093
4094

4097

401064°99

40109
40163
43173
40175
40193
4502

65 4503 50
665 4507 38
140 45013 200

38 4510 65
140 '4511 50
90 4512 70

340 4514 180
85 4515 180
95 4516 75
50 '4518 45

100 4520 70
100 4571 200
100 4526 80
100 4521 90
100 4528 75
70 4529 150

4532
4534
4538
4543
4549
4553
4555
4556
4559
4560
4584
4585
4724

95
495
110
110
380
295
45
48

390
180
45
99

140

74107
74109
74121
74122
74123
74125
74126
74132
74141
74145
74147
74148
74150
74153
74164

30
32
28
46
40
40
40
40
66
66

100
76
75
46
75

74155
74156
74157
74180
74161
74162
74163
74164
74166
74167
74170
74173

1 74174
74175
74176

50 74177 75
60 74179 85
43 74180 65
60 74181 135
60 74182 75
60, 74190 70
60 74191 70
60 74192 70
60 74193 65

180 74194 70
165 74195 63
60 74196 63
65 74197 63
70 74198 96
56 74199 95

420p
550

190p
440p

55p
1900
480p

70p
100p

1001(Hz
700KHz
IMHz
1 008M
1 8432M
2.074
2.4576M
3.77641
3 579M
404
4 194M

44361
5.0M
60M

290p
370p
300p
370p

300
270p
220p
2400
120p
150p
150p

125p
240p
200o

o 1.1.15. 180p
" 361.1 2500
5 OM 170p
IC 251 1809
12 CM 290p
lh 3M 240p
18 3M 240p
18.432M 2213p
19 968M 300p
26.6961 3006
27 1454 2406
38 6667M 3206
48.061 220e
11651

PCB KI OFFER
15- ve offering over 90 square inches of Rare glass board

250m1 conc. Fernc Chloride and a Dab PCB pen
Normal nee 410p. Special Otter Price 3111p

BOXES

Du6ensmus ,cches

3v2v1 No 6v4v2 120p
4x3x11 0110 6.4,3 16004.3x2 160o 8v6r3 1810p

PCB MATERIALS

Da I, e'l. ,,,
FR -1, glass bnaT 0 75 8
Teo 150e5 nonb-

45p
103p
70p

ICOp

w....airrakwalkwrilkerW.
ORDERING INFO

All prices exclude VAT Please add to total order Please add 600
carriage on all orders under C10 in value Send Op for our cats
logs. (free with orders over (5). Send SAE for our discount list
Official orders welcome from Coleges etc.

HARDWARE
Battery c:10.

Red or Black crocodile clips
Black pointer cuntrot knob
Pair ultrasonic tranadtxera
T0220 tw.sleid vane heatstnk
70mm panel 5uSellUkter
4mm terminals (various colours:
1018 transistor socket
Submits relay SPCO 12V
64mni 64 ohms min. speaker

6p
8p

15p
3500

28p
25p
33p
ISP
170p
70p

The Rapid Guarante

11111111110
L500 13

1522

LSO
1502 14
1603 14
1504 15
I SO5 IS
1503 16

SO9 IS
LS10 16
LS11 14
LIS2S113

LS14
LSIS

15

1:

LS26
14 1527

1S30
1632
LS37
15.38
1040
LS42
LS47
LA51
LS56
1573
LS74
LS75

10 I IS76
16 1678
16 I LS83
16 LS85
15 LS86
16 LS93
16 LS82
16 LS93
16 1096
16 LS9E
38
40 1-5,08
16 LS112
30 L51,3
26 LS1'4
25 15122
27 LA123

15125
LS126
LS132
LS136
14136
LS138
15146
LS147
LS1411
LS151
15163
13154
1.5155
..S156
l5,57
-5' 58
15'60

30 11:116261

LlsS116,133

36
1112
LS170

Igo LS173
so 15174
40 LS175
so L5190

tan 131%291

46 13193
12151Sivgess

LS221
LS240
LS241
LS242
LS243
LS244
LS245
LS247
LS251
LS257
LS255
LA258
LS266
LS273
LS279
15283
LS363

15365 38
LS366 38

SW! 38
15368 50
LS373 80
LS374 80
LS375 50
15377 90
LS378 70
16390 75
16393 75
1.5399 220
L5541 135
15670 175

TRANS-
ISTORS

AC125
AC126
AC127
'AC128
AC176 25
AC187 22
AC188 22
40142 120
40149 80
40161 40
A0162 40
AF 124 60
AF126 50
AF139 40
AT 186 70
41239 76
BC T07 10
BC107B 12
13C108 5
aciose 12
BC1061C 12
'BC 109 8
801090 12
80114 22
scils 22

I BC104
'801841
BC2I2

35 BC7121
35 BC213
25 BC2131
16 BC214

-13C214L
80237
BC238
BC308
BC737
9C328
60337
BC338
8C477
13C4751

8C479
BC517
'5C647
BC548
8C549
130070
EIC071
BCY 72
80115
131)131

00132
BC117 22 BD133
80119 36 60135
130137 40 130136

82131
130138
BD139
00140

8C139 40
8C140 30
BC141 30
BC142 75

10 60204 110
7 60206 110

10 00722 85
10 6E160 36
10 55182 35
10 BF184
10 8E185
8 BF194
8 ' 6E195

14 181196 12
15 6E197 12
14 BEI% 10
14 13E199 18
14 6E200 30
14 '5F24413 18
30 80245 30
30 8E2568 45
30 5E257 32
40 13E258 25

7 6E259 36
10 8E337
10 80540
18 EIFR80
le 130a29
18 BFX84
!! 8FX85
AA 13E586

BFX87
50 SEXES

55yso
BEY51

30 BEY52
30 BFY53
35 85155
36 85556

66039
BS x70
BS 029
1360954
RU205

25 Bums
25 BUM
12 MJ2955
12 MJE3A0

74,15520
MJE521
7.4.)53055
MPF102
MPF104
MPSAO6
MPSA06
MPSA12
MPS455
MPSA56
AIPSUO5

40 MPSu55
23 MPSU56
25 11029
25 TIP2941
25 71P2913
26 TIP29C

TIP30
25 11P304
26 TIP3OB
23 TIP30C
23 TIP314
23 T103113
32 71P31C
32 TIP32A
32 TIP328

40
20
35
25

160
200
170
99
50
65
95

70
40
40
22
26
30
30
30
ss
60
60
35
40
55
so
46

50
eo
46
45
55
45
56

OPTO

3mtv: red 7p
'3mm yellow 14
3rnm green 12p
Carps to sod 3p each
Rectangular
 Red 12p
Green 17p
Yellow 17p

Srmrn red
 5rorn yellow
5rnrn green

11132
71175
711111
ORP12

Sewn Segment Chsolays
Com cathode Com anode

960 7 7 "
'FNI)600 0.5" 66p 0140507
111313 0.3- Mg 711312 0.3-
711322 0.5" 1114 111321 0.5"
2196777 411p Dual colour

Bo
12o
12p

400
40p
60o
850

95p
90p

106p
1162

606

TsP32C
111.33A
T1P33C
711.34A
rirsec
11..11
14.35C
Ilona
Twist
7115114
T194241
1114121)

TIPI21
TIPI22
TIP141
13P1f2
TIP147
TIP2111516

TTP3666
11543
11544
71546
11580
T1S111
5510814
VN413AF
5,186,50
0%6247
Z n'
*ITX106
210119
ZTX300
213301
Z3X302
PX304

76
60

1410

11111

120
711

so
so
110

so
120
120
120

Go
SS

es
46
30
30
45
75

85

12
14
16
16
17

2771341
rmsa)
ZTX501
zromo
071603
trope
264937
24080
3006A
244708
28018
2111132
2N1113
21422184
2,42219.4
2%22214
252222A
27473E6
'2,12339
752484
2%2646
3%2904
252935
7529054
"29C6
2%29064,
2%2937
2%29074
"2926
753053

2513%4
253055

30
IS
15
16
18
25
20
40
20
20
36
22
30
46
26
26
25
25

25
45
20
22
22
25
25
25
2s
9

20
56
60

253442 120
2N3702

753753

'2N3704
N3106
2N3706 9
2743707 10
2743766 10
27437061 10
253772 190
"3773 210
'2538'9 15
"3810 40
"3823 65
2%3966 90
2N3'903 10
2539)4 10
2N3905 6
253976 10
2104037 45
2744058 10
254(760 10
254051 10
25/414"; 10
255.'x.' 36
255452 36
255459 30
255465 36
255777 45
256027 30
40360 40
40361 50
40362 50
40408 70
40594 100

All Items
marked 

are Special
low Prices

CONNECTORS

DIN Chug Socket Jack Plug Socket
pm Op 9P 2.5rnrn 106 10p

3 om 12p 10p '3.5mm 70 70
5 pon 139 112 Std I60 209
',An. 100 120 Stereo 240 250
Imen 13p 13p dorm 18p 17p
LIMF IC13) Connectors
01259 Plug 40p Reducer 14p
50239 Square chassis socket 38p
502395 Round chassis socket 40p
:EC 3 pen 250V6A
Pug chases mounting 38p
Socket tree hanging 60p
Socket -with 2 metre lead 120p

* Same day despatch * Competitive prices
* Top quality components * In-depth stock
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Science For
Britain

Edmund Scientific Products of
New Jersey, USA, have ap-

pointed Rheinburgs Sciences Ltd
of Tonbridge to be their exclusive
UK distributor for their extensive
range of astronomical, scientific
and associated equipment. The
range consists of over 4,000 items
of equipment for the astronomer,
hobbyist, education and industry
and the majority of these are now
available for sale in the UK. To

)0P -

Speaker
Mounting
Eidelity Fastenings are announc-
Fing the introduction of a ver-
satile new product - their Multi -
Angle Wall Mounting Speaker
Hinges (Model FF4). These
lightweight fixtures, manufac-
tured from a robust, glass -filled
nylon material, are very strong -
each is capable of supporting a

speaker of up to 50 lb (22 kg)
weight. They feature a patented
device which offers the facility of
tilting and swivelling to virtually
any angle desired, allowing op-
timum positioning for stereo
speakers. Each pair is supplied with
screws, wall plugs and easy-to -

follow installation instructions.
They cost £8.99 a pair (including
VAT) from hi-fi, record and many
other outlets. For further informa-
tion contact: Fidelity Fastenings,
The Ridgeway, Iver, Bucks.
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promote these, Rheinburgs have a
newly equipped showroom at Ton -
bridge and two comprehensive
free catalogues. The General
Scientific Edition comprises 48
colour pages covering such sub-
jects as Optics, Holography,
Tools, Motors, Microscopes,
Laboratory equipment and much
more; whereas the Astronomical
Edition contains details of pro-
ducts for all astronomical needs.
To obtain your free copy of either
or both of these catalogues, simply
write to Rheinburgs Sciences Ltd,
Dept. PR1, Sovereign Way, Ton -

bridge, Kent TN9 1RW.

Miser's Meter
One of the items we managed
to get our mucky little paws

on at the Breadboard Exhibition
was an incredibly cheap multi -
meter from Marco Trading. The
U4324 (actually it's not a U but our
typesetting machines can't handle
Russian characters) has a high sen-
sitivity taut band suspension
movement and full coverage of AC
and DC voltage and current
ranges, as well as resistance. The
sensitivity is 20000 ohms per volt
on DC and 4000 ohms per volt on
AC. There are six DC and five AC
current ranges and a decibel
range. The meter can handle
signals with frequencies from 45
Hz to 20 kHz. The U4324 costs a
mere £10.50 plus £1.50 postage
and packing and can be obtained
from Marco Trading, The Old
School, Edstaston, Wem, Shrop-
shire, SY4 5RI. Their catalogue is
also available free of charge, just
send them a stamped, addressed
envelope and you'll get one!

Playing For
Time?

There
are plenty of alarm clock

calculators around, but Casio's
latest addition can perform
calculations with time! The HQ25
is an eight -digit LCD calculator
with fully independent memory,
an internal clock showing time in
hours, minutes and seconds plus
amlpm and a variable daily alarm.
It can also handle sums involving
addition and subtraction of time,
or multiplication and division by
integer or decimal figures. Time
data is entered as hours, minutes
and seconds, and answers similarly
indicated for periods not ex-
ceeding 100 hours (or negative
limit of 10 hours). Within the
range, touching one key gives ins-
tant conversion between sex-
agesimal and decimal expressions
- a feature that could be useful in
problems involving angular
measure. Power is supplied by two
AA size batteries and the HQ25
has a recommended retail price of
£11.95. Sales enquiries to Casio
Electronics Co Ltd, 28 Scrutton
Street, London EC2A 4TY.
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You cant beat
The System.

The Experimentor System' -a quicker transition from imagination
through experimentation to realization.

ell C...11, MN W. is. ow f. 4M. 40 In 06 1011. . on VP- 00 00 .... Oto--:::--- - - - - -t--
°no o. VW . os: . of ow Ow vo Ow IRO In lOk orr oda or or sr . .ifirEENEE.. if rf or. Or 106

Nk.. 4. ...
..... a.  la  . . WY NO 64 U. ... e
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Experimentor solderless breadboard

....-----  . ------------ --
- 111111------ - - --- " -------z z- -------------- : : ' ----------------- ---- - ------------ ----------------- ; ----------------- -- .

rOr - ---- -------------- -- eine---- --- - ------ .

Experimentor Matchboard'" pre -drilled PCBs.

When you have a circuit idea that you want to
make happen, we have a system to make it happen
quicker and easier than ever before: The
Experimentor System.

You already know how big a help our
Experimentor solderless breadboards can be. Now
we've taken our good idea two steps further.

We've added Experimentor Scratchboard
workpads, with our breadboard hole -and -connection
pattern printed in light blue ink. To let you sketch up
a layout you already have working so you can
reproduce it later.

With Experimentor Matchboard you can go from
breadboard to the finished product nonstop? We've
matched our breadboard pattern again, this time on
a printed circuit board, finished and ready to build
on. All for about £1.20

There's even a letter -and-number index for each
hole, so you can move from breadboard (where
they're moulded) to ScratchboardTM (where they're
printed) to MatchboardrM (where they're silkscreened
onto the component side) and always know where
you are.

When you want to save time and energy, you can't
beat The Experimentor System.

1EXP-300PC. which includes one 'tem 9 EXP 30d, whtch tre,lout-- three r. !, - i F Xr ,t : .er t ,t 1,..t,,, to', e, '. 4 iXP-JL,Z. ....,L!I ir:CiliCe5 tour items A Matchboard pre -drilled PCB ''' Three 50 -sheet Scratchboaro :. .1:ods 4°' T T. Mot t t.ttot.,,t,,td ,rn EXP. :  7*0 Matchboards an EXP-300£1.20 £1.50 - ,ori....- I., t't1tn)(1;11i '. !'l and a Scratchboard wockpad
£7.60 £8.70

GLOBAL SPECIALTIES CORPORATION

G.S.C. (UK) Limited, Dept. 9W
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex. CB11 3AQ.
Telephone: Saffron Walden (0799) 21682
Telex: 817477

12

MI OM MN MN MS MO OM - MN MB NM OM MO II=
GLOBAL SPECIALTIES CORPORATION. DEPT. 9W

Unit 1, Shur?. Hal Industrial Estate. Saffron Walden Essex

Name

Address

Inc P&P and 15% VAT
1 EXP 300PC

£2.25
I Only. Regd. 2 EXP 302

£2.58
I Qnty Reqd

3 EXP 303 Onty Reqd 4 EXP 304 1 Onty Reqd
1£9.40 I £11.15

FREE Catalogue tick box[j

I enclose cheque PO for

L Phone your order with Access. Barclaycard o American Express
Card No.

Expiry date
NM NM MN NMI MB =I I= NO NMI OM Ell OM =I Ell MI MEOM
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Breadboard
Report

Bread bo a r d '81 took place as
usual this year at the Royal

Horticultural New Hall in
Westminster We are pleased to

report that it was once again a
roaring success with more stands
than ever before to keep our elec-
tronically minded customers
satisfied.

The latest sophistication in

miniaturised circuitry and the
booming personal computer
market were strongly in evidence
this year with stands covering such
myriad aspects of the subject as
sound, light, music, radio, test

gear, CB, games and logic. Among
the exhibits were Marshall's Clos-

ed Circuit Television Camera -
designed to be built by amateurs;
the Kansas City series of arcade
games software for Tandy TRS-80
and Video Genie personal com-
puters; the Acorn Atom personal
computer - manufactured by the
company which has designed the
computer for the BBC's computer
literacy programmes; Sinclair's
now famous ZX81 personal com-
puter with printer and add-on
memory; hand-held, mobile and
base CB radio units; plus much,
much more.

Of the stands which had more
general appeal, there were plenty

supplying components, games and

often just general information and
helpful advice. Not to be missed

was, of course, our own stand! yes,
the ASP stand proved to be very
popular; we were not only selling
magazines and special publica-
tions to visitors, we were also
displaying some of our most
popular projects - including our
Armdroid which attracted lots of
interest when it tried to grasp items

of clothing, the odd ear and
anything that happened to get in

its way when it was demonstrating
its prowess.

Also on show were the ETI V3
loudspeakers coupled with the
Hobby Electronics Capricorn amp;
this combination supplied our
staff with music throughout the
five-day exhibition. New ideas
were also there for your perusal; a

PET computer was demonstrating
a soon -to -be-published game for
Computing Today called The
Valley; there was a CB rig to play
with and plenty of our smaller pro-
jects. (We hope that whoever stole
our Alcohometer has many happy
hours with it, and would he or she
mind not bringing his wire cutters
with him next year?).

On a lighter note, there were
plenty of ideas for Christmas
presents to be found this year, so if
you missed it, come next year and

solve all those problems about
what to buy Uncle Fred and Cousin

Wilber!

Simple Stripping
The

growing use of wire wrapp-
ing techniques as an alternative

tosoldering has led AB Engineer-
ing Company to produce a new
Strip -Wrap tool. As its name im-
plies, the tool is designed to cut the
wire end and strip the required
length of insulation from the wire
before making wire -wrap connec-
tions. Designed to operate in a
similar manner to an office
stapler, the Strip -Wrap is light in
weight - only 90 gms - and is
small enough to fit the pocket. It is
manufactured in glass -fibre rein-
forced polyamide with hardened,
tempered and precision ground
tool steel cutting blades. It has a
capacity from 32-18 awg and the
insulation can be stripped to leave
between 5 and 60 mm of bare wire
for wrapping requirements. This

length is adjustable against a

ETI FEBRUARY 1982

graduated scale engraved on the
unit The stripping blades are also
adjustable and self -centre the wire
for ease and speed in use. Both
cropping and stripping blades are
replaceable. In use, an operating
lever folds out of the body of the
unit This is intended to reduce the
pressure required to operate the
Strip -Wrap A light thumb pressure
on this lever neatly crops the end
of the wire and makes an incision
in the wire insulation at the pre-set
distance from the cropped end. A
light pull on the wire then removes
the insulation. The tool is suitable
for use with PTFE, Kaynar and

other heat -resisting insulation
materials. In addition to stripping
the wire insulation for wire -
wrapping, the tool can also be us-
ed as a conventional wire stripper
and cutter. Further information on
the Strip -Wrap is available from
AB Engineering Company, Timber
Lane, Woburn, Beds.

The Force Be With You
New 152 -page catalogue from Abacus Electronics PLC has just been

published. It is called 'The ABACUS System - The Force in Elec-

tronic Component Distribution' and contains details of all stock com-

ponents held at the company's new Franchise Division at Newbury.

Technical details, manufacturers' current list prices and precise ordering

instructions accompany the list of 2500 to 3000 items which include:

semiconductors, microprocessors and computer boards, connectors of

all descriptions including IDSs and a wide range of instruments, such as

oscilloscopes, multimeters, frequency generators and capacitive meters.

National Semiconductor, SGS Ltd, 3M's Scotchflex, TEEE of France, Fer-

ranti (Dundee) Connectors,
Reliability Inc, Ampliversa, Thandar, Elpac

and Assman are just a few of the manufacturers whose products are listed

in this catalogue. Copies are obtainable from: Abacus Electronics PLC,

Kennet House, Pembroke Road, Newbury, Berks RG13 1BX.
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INCREDIBLE

THE NEW 1982 CAS I 0 WORLD BEATERS
WE WILL BEAT ANY LOWER ADVERTISED PRICE BY 5% providing the advertiser has stocks

NEW CASIO FP -10 MINI PRINTER

£44.95
(RRP £49.95)

Compatible with the FX-501P, FX-502P, FX-601P, FX -602P and FX-702P. This 5 x7dot matrix electric discharge mini printer stores up to 30 characters and prints up to 20 perline, at the fast speed of 2 lines per second. Four AA size batteries will print from 6,000-
9.600 lines approximately, depending on type. The rechargeable pack, NP -4M (price £6.90)will print approximately 13.000 lines. The AC adaptor. AD -4150 (price £5.00) will alsorecharge the NP -4M in situ. Dimensions: 43.511 x 157.5W x 82.5D (I-,'" x6;" x 3-1")Weight 372g (13.1 oz).

CASIO FX-702P
PROFESSIONAL COMPUTING SOLUTIONS

To the busy professional, time spent writing computer programs is time wasted. Ordinary
programmable calculators are hard to program and suffer from limited memories. Desk -top
computers are expensive, seldom feature accurate math functions, and are still hard toprogram.
Now there is a revolutionary solution, the product of more than 2.000 hours development
by MiCROL, one of Britain's most progressive Computer Companies. Its name isPROC OS.
Used with Casio's advanced F X -702P comoutericalculator, PROCOS will enable you to
create powerful, reliable programs in just minutes - even if you have never programmed acomputer before.
PROCOS uses the FX 702P to create the electronic equivalent ofpen and paper, giving
you simple. one -touch commands to write information whereveryou wish, and to movefrom one electronic page to another.
Using PROCOS. computer programs that meet your exact needs can be created in as little
as 10%-20% of the time taken by conventional programming, saving you many hours ofvaluable time.
And PROCOS is powerful. With full 10 -digit accuracy and 55 math and advanced
statistics functions, your programs can use as many as 80 variables (data memories).
PROCOS is versatile too. Supplied in two versions. PROCOS A is ideal for complex, multi -
variable calculations, while PROCOS B provides many of the features of Visicalc type'
modelling systems, helping you answer 'what if questions and analyse trends.
PROCOS A & B are supplied together on a ready -to run cassette, with a comprehensiveUser Manual. AvalaNe exclusively from TEMPUS, price £24.95 (but see belowfor special system prices).

World's Most Powerful BASIC Pocket Computer

FX-702P
RRP fl34.95

ONLY
119.95

US

L..1t.141 ....g.
1.1.114.1i..11.6114.:LJ WNW NO IN 111

UUUUUU
t4,114.11.17 iL.IJ00111SS0
L.ILL/i,JUWUJi.L.:271 UUUUU

Plus FREE MiCROL Professional Programming Pack' (RRP £9.95).
Flattens the Sharp PC 1211

Alpha,numeric dot matrix scrolling LCD. Variable input from 1680 steps.26 memories, to 80 steps, 226 memories, all retained when switched off. Up to10 programs. Subroutines; 10 levels. FOR:NEXT looping; 8 levels. Debuggingand Editing. 55 built in functions. including Regression and Correlation, all usablein programs. Program/Data storage on cassette via optional FA -2 adaptor
(89.95). Auto Power Off. 17x 165 x82mm. 176g.

PACKAGE DEALS-SAVE UP TO £50 ON RRPPACK A: FX-702P (RRP £134.95) + MiCROL Professional Programming Pack(f9.95)
£119.95PACK B: FX-702P + FA -2 rem/control cassette interface (f24.95) + PPPPROCOS
£155.00PACK C: FX,702P + FP -10 Mini Printer + FA -2  PPP + PROCOS £194.50

CASIO FX-602P 512 step Programmable with FREE MiCROL PPP (f 9.95) £74.95

DELIVERY NORMALLY BY RETURN OF POST.

CASIO'S INCREDIBLE BOXING GAME
BG-15 Calculating Alarm Clock ONLY £16.95Uuplas

15-53-33

BOXINGMil
Fight up to 100 challengers of 10 different weights and increasing speed and technique. All
the realism of the ring with eight 30 -second rounds per bout, with points scoring. You must
win every bout on points or by KO to continue the game - scores are incremental. Raise or
lower your guard in defence and attack, sway back to avoid a blow. or forward for
maximum power. Throw' stamina sapping combination punches (with digital display of
stamina rating), high scoring counterpunches. knock -down and knock -out blows and lucky
punches. You can even be saved by the bell! Digital display of hours. minutes and seconds.24 hour alarm function. 8 digit calculator with full memory, % and sign change. Two silver
oxide batteries last approximately 18 months. 7.3 x 68.5 x 113.7mm (5/16 x x4r).66g 12.3 oz). With wallet.

NEW SPACE INTERCEPTOR WATCH
GM -10 Alarm Chronograph (RRP £22.95) £19.95

LCD readout of hours. minutes and seconds, with
continuous display of Space Interceptor graphics.
Automatic day, date and month calendar function. Daily
alarm mode, with hourly time signal option. 1/100 second
stopwatch measuring net, lap and I st and 2nd place times
to 1 hour.

Interceptor Game
The UFO beams, travelling from left to right, have to be
intercepted by changing the altitude of your defences and
firing along the beam. A number will light up in the Lone of
the hit and when 4 zones are lit up a high bonus game
starts. Shoot down 16 UFOs without losing 3 missiles and
the next. speeded up. round starts. Sound effects areincorporated.
One lithium battery lasts approx IS months. Black resin
case/strap. Metal bezel. Mineral glass face.

World's Most Versatile
Alarm Chronograph Watch
AX -210
10 alternative displays; over 60 functions. LCD
ANALOG display of time, plus: DIGITAL dis-
play of: Time (12 or 24 hour); Calendar; Full
month calendar (this month and next month);
Dual time (12 or 24 hour); Alarm time;
Countdown alarm timer with memory function;
Professional 1;100 second stopwatch with laps,
etc. Hourly time signal. Alarm - electronic buzzer
or 3 selectable melodies. Rapid forward/backward
setting. 9.4 x35.4 x 36mm.

(RRP £34.95) ONLY £29.95

CASIO'S NEW JOGGING WATCH

'"sPisl

.1-100 PACE RUNNER
Sets the pace for 1982
Displays hours. minutes and seconds (12 or 24
hours system), day and date. Auto calendar;
calculator: professional I 100 second stopwatch
measuring net. laps and 1st and 2nd place times;
Pacer mode. Can be used as a metronome topace
your running, or any other event.
Input data: Length of stride. Pacer signals, from
394 pips per minute to 63 pips per minute.
Output data: Elapsed time, up to 24 hours.
Distance covered, number of strides, and speed.

(RRP £22.95) ONLY £19.95

SHORT FORM CATALOGUE of latest calculators, key
boards and watches available on request. 14p stamp appreciated.

PRICE includes VAT and P&P. Send your company order, cheque, PO or phone your Access or Barclaycard.

LEADING CASIO SPECIALISTSTEMPUS Dept ETI,
38 Burleigh Street, Cambridge CBI IDG
Telephone: 0223 312866

HAPPY
NEW Ng
YEAR
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Defence Digest
In Sight

This series of three photographs shows the images produced on a
cockpit -type display by an infra -red seeker for the AGM -65F Maverick

missile during captive flight tests. In the top segment, the seeker 'locks

on' to the guided missile destroyer USS Bagley at a longer range than the

flight crew's visual range. In the middle, the image is shown at the time

the ship was sighted by the flight crew. At the bottom, the Bagley isshown

in what would have been the terminal stage of the missile's flight. Hughes

Aircraft Company is developing this version of the Maverick missile

family for the US Navy.

Training For Undergraduates
The US Navy has selected the McDonnell Douglas/British Aerospace/

Sperry team to continue programme development work on the Navy's

VTXTS undergraduate jet flight training programme. The contract has

been awarded to the team, headed by McDonnell Douglas (who will be

the prime contractor) with British Aerospace as the principal sub-
contractor for the airframe and Sperry as principal sub -contractor for the

simulators. The Navy selected a modified version of the British
Aerospace Hawk as the training aircraft. The Hawk, powered by a Rolls

Royce Adour engine, has accumulated more than 100,000 operational
flight hours as a trainer with the Royal Air Force since its introduction into

service in 1976. No Hawk aircraft has ever been lost due to engine failure.
The modified Hawk planned for the Navy will have a gross take -off weight

of 12,129 pounds and an empty weight of 8,723 pounds. The Rolls Royce
Adour engine produces 5,340 pounds of thrust and uses 1,250 pounds of
fuel an hour, less than half the fuel burn rate of the existing Navy jet
fighter. Modifications to the Hawk for the Navy training programme call
for strengthened landing gear, an arresting hook and catapult launch fit-
tings. Manufacture of a significant portion of the fuselage and major com-

ponents, plus final assembly, will take place at the McDonnell Douglas
plant in Long Beach, California.

Versatile Tester
Cerman troops will use

computer-controlled test sta-

tions like this one to run fast and
accurate field checks of the elec-
tronics of major weapon systems.
The stations, installed in trailers
for mobility, will be used to test
and isolate faults in the electronic
subsystems of weapons such as the
Roland air defence system and the

Gepard and Leopard 2 tanks. Four
of five production test stations
ordered by West Germany have
been delivered by Hughes Aircraft
Company's Electro-Optical and
Data Systems Group. Hughes
designed and built four versions of
the test stations, called REMUS,
under a $8.7 million subcontract.
Each REMUS station has the
capability to test electronic equip-
ment within a specific frequency
range.

Tank Sight
Hughes Aircraft Company technician is shown displaying the sight

unit that will enable gunners of the US Army's new M1 Abrams main

battle tank to pinpoint targets through darkness, smoke or haze. For the

first time, M1 tanks have been deployed to Europe where they are cur-
rently being used for training US Forces. Two M1 s are also in Switzerland

for evaluation by the Swiss Army. Hughes' Electro-Optical and Data
Systems Group at El Segundo, California, is producing the thermal imag-

ing night vision system and the laser rangefinder for the M1 at a rate of

about 30 per month. Production is scheduled to increase to about 60

systems per month next year. These systems are integrated into the gun-
ner's primary sight unit (shown here) by M1 prime contractor Chrysler
Defense Incorporated.
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DISCO

VIDEO
B

H Y -T E K ELECTRONICS IN-CCAR

^NIP t!, 0 -  - 
HY-TEK PA150 A multi purpose mixer -amp,
delivers 150 watts into 4ohms, fully open and
short circuit proof. There are 4 i/ p channels with
mic / line selection on each. The pre amp has
facilities for connecting an echo unit, also
featured are BASS and TREBLE controls, a slave
socket and a master volume.
Hy-Tek Special Offer Price only £79.90 p& p £2.50
Slave version available £59.90 p& p £2.00

INCLUDING
COMBAT GAME CARTRIDGE

GEC
STARDECK
RADIO
RECORDER
4 waveband
AM/FM
Stereo
Radio.
Mains or
batteries.
Many extra
features.
£49.99
(£2.00 p& p)

ATARI 2600
VIDEO
COMPUTER
SYSTEM

£93.90
(£1 .50 p&p)

HOWLAND
WEST
MX750

4 -channel
STEREO
DISCO
MIXER

Switchable phono/ line ps. Cross fade on decks
P.F.L. on deck lips. Master volume control
Mains operated.

£59.90 (£2.00 p&p)

HOWLAND
WEST
MX950

MICROPHONE
MIXER

6 mic lips. 2 stereo line Ups.
Slide volume control for each.
Stereo/ mono control output. £59.90 (£2.00 p& p

DISCO
MIXER
Hy-Tek
knockdown
price £84.90
(p&p £2.00)
5 -channel stereo disco mixer with 7 -band graphic
equaliser built In, I.e.d. display, headphone
monitor, cross fade and mic. over -ride controls.
And many other features.

EXPERT
PORTABLE
RADIO/
CASSETTE
RECORDER
Mono Radio.
Built-in mike.
Battery/ Mains.

£29.90
(£1 50 p& p)

QUANTA 500
TURNTABLE
High quality
A.D.C.
magnetic
cartridge
2 -speed
belt -dove
£42.90
(£2.00 p&pi

HOWLAND
WEST
MX850

STEREO
GRAPHIC
EQUALIZER

7 band/channel. Tape monitor button.
12DB boost and cut (each band). Mains operated
£59.90 (£2.00 P&P)

CASIO
CA90 Game
Watch
£19.90

12 or 24 hr
time
display.
Hrs, mins.
seconds,
am/ pm,
day, month
date.
Auto -
calendar
program-
med until
year 2002.
8.digit
calculator.
1/100 sec
stopwatch

Hrs, mins,
seconds,
(or day).
am/pm,
date.
Auto -
calendar
set for 28
days for
February.
Daily
alarm.

CASIO F5
£6.90

CASIO F82
£10.90 (All watches 90p p& p)

Continous
display of
hrs, mins,
seconds,
am/ pm,
date, day.
Auto -
calendar
set at 28
days for
February.
Accuracy:
± secs/
month.

CASIO W200
£16.99
Water
resistant to
10 atmos-
pheres.
Hrs, mins,
seconds,
(or day),
am/ pm,
date.
Auto -
calendar
set at 28
days for
February.
Daily alarm.

100 watt
PIEZO
FLAIRED HORN
No crossover.
Low distortion.
£6.90 (p& p free)

100 watt
PIEZO
DISCO HORN
No crossover.
Tweeter.
£4.35 (p& p free) .

HYTEK DM404
HIGH QUALITY DISCO MIXER
2 x turntable lips. 1 x tape i/ p. Mic ilp with
separate Bass and Treble.
Headphone monitor facility.
Needs power supply (30V -50V DC).
£34.90 (£1.50 p&p)

JANUARY SPECIAL OFFERS
leach item p& p 251

SOUND EFFECT GENERATOR (57 different sounds) £39.90
MONO HEADPHONES with MIC BOOM £8.90
GOOD QUALITY STEREO HEADPHONES £7.95
CONDENSER MIC-DUAL IMP £12.90
12 inch 80 watt BASS DRIVER Top Quality

£24.90
GOODMANS 8 inch 60 watt GENERAL PURPOSE SPEAKER £10.90
LC300 3 -CHANNEL SOUND CHASER £34.90
BATTERY CHARGER (Accepts HP2, HP11, tiP7 and PP9) £9.90

FOR MAIL ORDER For mail order just add postage and packing (all prices include VAT) and send PO/Cheque madepayable to Hy-Tek Electronics. or phone stating Access/Barclaycard Number (Dalston address) VZSA

48 Dalston Lane.
0L10-n2d4o9n4.8E18 TAKE ADVANTAGE

OF THE HY-TEK
Open 10am to 6pni Mon -Fri THE MUSIC MAKERS PRICE POLICY9 30am to 5 30pm Sat

ALL OFFERS ARE SUBJECT TO AVAILABILITY
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R.E. CARTWRIGHT
ELECTRONICS

TM 354 LCD MULTIMETER

31/2 Digit
DC Volts 1mv- 1000V
AC Volts 100mv- 500V
DC Current 1uA-2Amps
OHMS 152-2 Meg SZ

f45.94 inc VAT + PEtP

108A STOKES CROFT, BRISTOL
TEL: 0272 426801

THANDAR TEST EQUIPMENT

TF200 DIGITAL FREQUENCY

METER

10 H2--200 MHZ
10mv Sensitivity to 100MHZ

£166.75 inc VAT + PEtP

SC100 OSCILLOSCOPE

10mv Sensitivity
10MHZ Bandwidth
Battery operated

£159.85 Inc VAT +PEtP

Barclaycard, Cheque or Cash with Order

Lost in the Hifi Jungle?

Dual
NAD

Phone Wilmslow 526213

for an expert guide to the
territories of.'

(V) PIONEER'

AIWA HITACHI OPTONICA
Plus

ARISTON  ACOUSTIC RESEARCH  Et & VV  CJ -55 CELESTION

GRADO  HITACHI  JR  KEF  M SHORT  MONITOR AUDIO

ORTOFON  ROGERS  THORENS  VIDEOTONE

..S.vossur

11111 MARKETS
Sensible advice from expert staff

2 years guarantee on Hi-Fi

Service Department on Premises

Very competitive prices

SWIFT 5 Swan Street, Wilmslow,
OF IMLMSLOW Cheshire Telephone 0625 526213

U

F BARGAINS FOR THE ELECTRONICS
MAN WITH NEARLY

EVERYTHING!
AN IMMORTALIZED THERMONIC VALVE IN A

TRANSPARENT PAPERWEIGHT. IDEAL PRESENT

ONLY £2.10

L.D.R. SIMILAR TO 0061: IN
SHIELD WITH LEAD. ONLY

30p OR E2.36 FOR 10

MALLORY MOTORISED
SWITCH UNIT

3 minute cycle 4 SPST and 3
changeover 230V motor.

Two for E3.75

I

LATCHING RELAY
WITH MANUAL i

RESET

'3 POLES BREAK
WHEN ENERGISED

ONLY £1.00

,

,
-

20mm Panel Mount Fuseholder
250

Cable Tie. Large, self locking
10 for 20p

RELAYS BY
KEYSWITCH

10A 2 -Pole C/O 240V
Coil.

ONLY BOp
2 for E1.50
5 f or E3.50 LOW-COST, RUGGED

TEMPERATURE CONTROL
HIGH QUALITY

`r."'"..:- * TEMP. GAUGE 0' -178°C/
_ , Remote sensor on 38"

tk ; -. I capillary, panel mounting
dial 55mm. dia.

T ONLY £1.85

fRoUr BBER GROMMETS 1/." 10

STRAIN RELIEF SLEEVE
10 for 30p

TOGGLES, ()PDT CENTRE OFF
10A 240V 80p 5 for E3.50
BIASSED 30p 4 FOR E1
FEMAIL % " SPADE 10/20P
1/8" Pop Rivets 50/50e

GLASS RAU
20mm QUICK BLOW 1A 1"

(FITS 116" CHASSIS MOUNT
HOLDER I 3A. 10A QUICK

BLOW, 5A ANTI SURGE
10/40p 100/1E3.00

16A 240V RANCO THERMOSTAT
Wide control range Ilow room temp. to over boiling point/

Sensor on 22" capilhary. E2.30, including control knob

RANCO THERMAL CUT-OUT 100°C
15A 240V Sensing coil on 41in capilhary panel ,

mounting with reset button E1.20
ROLLER ARM MICRO SWITCH
SPST 1513
BULGIN 3A 3 PIN PLUG AND
SOCKET 50o
USEFUL HARDWARE PACK El

BUY ONE EACH OF ABOVE FOR MI5

LEM. SERVICES
23I RUGBY ROAD
LEAMINGTON SPA CV32 BOY

WARWiCKSHIRE

/..

ADD 50p P&P
ORDERS OVER

£5 post free

If you haven't
bought me yet -
it's high 'time'

SPIECNTIME You did! . . . I'm

only £24.50
 I I i

It's true! Continuing our special offer (while stocks last)
means there's still nearly £5.00 off the price of 'Speech -
time' - the first ever easy -to -build speaking clock kit.
'Speechtime's combination of electronics and quartz
technology plus clear instruction manual make it fun to
build and fun to own - equally suitable for beginner or
expert.
Speechtime also makes a great gift to build for someone
else. Look at these 'plus' features:
 Accurate to a minute a year Adjustable voice pitch

 Pocket size - approx. 5in. x Vhin. x tin.

 Grained stainless -steel case
 Useful in the home or office

Silicon Speech Systems
IA Powertran Subsidiary)

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS., SPIO 3NW

ssaia.m.sas

VISA

EASY ORDERING BY TELEPHONE
- RING ANDOVER (0264164455
AND GIVE YOUR ACCESS OR

BARCLAYCARD NUMBER

ETI FEBRUARY 1982
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KITS, COMPONENTS
MICROS & PARTS

DISCO LIGHTING KITS
DL1000K
This value -for -money kit
features a bi-directional
sequence, speed of sequence
and frequency of direction
change, being variable by
means of potentiometers arid
Incorporates a master
dimming control. Only E14.5.0
01210001(
A lower cost version of the above, featuring
undirectional channel sequence with speed
variable by means of a pre-set pot. Outputs
switched only at mains zero crossing points
to reduce radio interference to a minimum.

Only 86.00
Optional opto input DLA1 60p

Allowing audio ("heart- light response.

DVM/ULTRA SENSITIVE
THERMOMETER KIT

This new design is based on
the ICL7126 Is lower power
version of the ICL7106 chip)
and a 3V, digit liquid crystal
display This kit will form the
basis of a digital multimeter
/only a few additional resistors and switches
are required-details supplied). or a sensitive
digital thermometer (-50'C to .150C)
reading 10 0.1*C. The basic kit has a
sensitivity of 200mV for a full scale reading.
automatic polarity indication and an ultra
low power requirement-giving a 2 year
typical battery lite from a standard 9V PP3
when used 8 flours a day. 7 days a week.

Price £15.50

flit/

DO YOU LONG TO HEAR
YOUR DOORBELL RING?
Our latest kit gives
you a pleasing three -
note harmonically ELECTRONIC MR 
related lone sequence

CH INnote microprocessor -
controlled burz or the
same old ding dung)
at a touch of a button.
This kit, based On a new
!merited circuit, is
supplied complete with
a printed circuit board.
loudspeaker and drIlled
bida and requires only
9V battery and pulls button
common 10 most households.
It may also be switched by logic in such
appliCat1008m car alarms. clocks toys.
P A. systems, etc. The unit produces a
150mW output and draws less than one luA
I rom a PP3 battery when tie tone ceases
Supplied complete with circuit and
assembly instructions.
IDEAL. PROJECT FOR BEGINNERS-

ONLY £5.00

3

TRIACS
400V Plastic Case (texas) 3A TIC206D asp

BA TIC226D Stip
12A TiC2360 85p
16A TIC246C 96p
25A TIC263D 190p

6A with trigger 04006LT. .. 115p
8A isolated tab TXAL22BB ... 115p
Diac lap
Opto isolated Mac MOC3020 0.6A/400V 110p

IF YOU CAN'T (REMOTE) CONTROL YOURSELF . .

Published remote control systems tend to be quite
complex, requiring difficult -to -get components and a /alL.41Mwell-equipped lab to get them to work. If this has put you
off malting your own system we have just the kits for you.
Using infra -red, our KITS range from simple onioff
controllers to coded transmitter/receivers with 16 on/off
outputs or three analogue outputs for controlling, e.g..
TV or Hi-Fi systems. The kits are easy to build and simple to set up-and they are extremely
versatile, controlling anything from garage doors to room lighting lust by adding the requiredoutput circuits. i.e. relays. Macs, etc.
If you can design your own system, we stock a wide range of remote control components atvery competitive prices.
We have compiled a booklet on remote control, containing circuits, hints, data sheets anddetails 01 Our remote control kits and components. So don't control yourself-

SEND US 30p and  stamped addressed envelope for your copy TODAY!

THEGARAGE
DOORAT YOUR

COMMANDPe°Ape( /oast,
kit

your
Motorised

garage
door to be

ed with
t etting

foot from your car. and
also

the lights
in your garage

and drive
to be Switched

on or off at
the touch

of a button.
A momentary

relay

output operating
the door

contro/
circuits

(relay closes

only whilea
valid code

nsmitted)
is indicated

by LEO.

It features
two latched

tputs with common
reset for

switching
240V a.c. 'Nina

loads
via remote

opto-lsolated

solid state switches
(kW

maxiMUm).
A hand-held

transmitter
for 9V PP3 batten/

operation
constituting

.4 function
keys:

Open/C/ose,

on °pon 2, Off, giving
a

range
of approximately

40 feet is included.

As a general
purpose

remote
contro/

in the hOrne

/or switching
lights,

television
and other

appliances.
This unit ls ideal

for the
aged Or Cisabfed.

ALL PRICES

EXCLUDE VAT

THE MULTI -PURPOSE TIMER HAS ARRIVED
Now you can not your Central seating. lighting, system and lotsmore with lust one programmable timer. At your seiection it isdesigned to control lour mains outputs independently, switching on
and off at pre-set times over a 7 day cycle. e.g. to control your central
Pleating (including different switching times for weekends). lustconnect it to your system programme and set it and forget II- the
clock will do the rest.

FEATURES INCLUDE-
0.5" LED 12 hour display.
 Day of week, amipm and output status indicators.
 4 zero voltage switched mains outputs,
*50/60Hz mains operation.
 Battery backup saves stored programmes and continues time keeping during power failures.(Battery not supplied)
* Display blanking during power failure to conserve battery power.

18 programme time sets.
* Powerful -Everyday- function enabling output to switch every day bur use only one time set*Useful "sleep" function-turns on output for one hour.
* Direct switch control enabling output to be turned on immediately or after a specifiedtime interval.
a 20 function keypad for programme entry
 Programme verification at the touch of a button.

THERE HAS NEVER BEEN A CLOCK CAPABLE OF SO MUCH AT SUCH A LOW PRICE-
ONLY £45.00

(including components, assembly and programme instructions in an attractive case,

£23. 75

EDUCATIONAL EXPANSION WITH SOFTY 2
Plug SOFTY 2 into the EPROM socket of your
micro lax. woo. eels. etc.) prototype system
and SOFTY 2 will operate as the ROM In your
system but arable you to write data into any
location, observe memory contents on any
Neck 6 white TV and store the programme on a
=suede =order if required
various editing facilities are also available,
cwwnitting bytes or blocks of code to be
hanged. inserted. cliNeted. etc.. enabling the

...,rogramme to be developed and run on the
host computer.
Alter `oebugginnpp SOFTY 2 may be used to
programme an EPt10Y 12716 or 27321
you can also use it ae an intelligent EPROM programmer to copy EPROM's from a master or
to/ from tape.

Housed in  beck ABS case SOFTY 2 comes complete with a mains supply cable and 24 -pino ii plug for connection to your prototype system and TV lead.
FULLY BUILT AND TESTED-ONLY f169.00

For further details of SOFTY 2 and the new 2130 Assembler/ Micro Control ler-Mentaavailable at pat [115.00 please send stamped addressed envelope.

THE PERFECT AID FOR "LAZYITIS"
Our Lamp Dimmer Kit with INFRA
RED REMOTE CONTROL will enable
you to switch the lights on or on. and
set the brightness, at a push of a
button without leaving your arrnctuw,
water -bed. etc. Not only wiii you save
time but it has also been estimated
that the savings in shoe leather and
carpet wear alone would pay for this
unit in approximately 1 3697 years
or more,

This unit has considerable practical
uses. especially for the old, infirm
and disabled. It works like a
conventional dimmer. enabling you
fo switch the lights on or off. or to
d.rn them to whatever brightness
you require, by touch or using the
hand -meta infra red transmitter.
When assembled, it fits into a
piaster oepth box to replace your
convention, switch or dimmer
with no rewiring

TOR300K Dimmer Kit E14.30
MKS Transmitter Kit. . £4.20
We also still sell our highly popular
TO3OOK Touch Dimmer Kit at E7.00
and the LD300I( rotary controlled
Dimmer Kit at only £3.50
All kits contain all necessary
components and lull instructions.
You only need a soldering iron
and cutters

24 HOUR CLOCK/APPLIANCE TIMER KIT
Switches any appliance up to I kW
on and off at present times once per
day. Kit contains AY -5-1230 IC,
0.5" LED display. mains supply,
display drivers, switches. LEDs.
tnacs. PCBs and full instructions.

FAST SERVICE TOP QUALITY- IOW LOW PRICES

TH
No circuit is complete without a call to -

ELECTRONICS
11 Boston Road
London W7 3SJ

CTIOOOK Basic Kit 614.90
CT1000K with white box (56/131 x 71mm) 817.40

E22.50(Ready Built)

Add 50p postage & packing + 15% VAT 10 total.
Overseas Customers:

Add £1.50 (Europe). £4.00 (elsewhere) for p&p.
Send S.A.E. for further STOCK DETAILS.
Goods by return sub)ect to availability.

OPEN9am to 5pm (Mon to Fri)
10am to 4pm (Sat)

CLOCK TOWER

UXBRIDGE ROAD

CAR yI
PARK

311:
ACCEs,

11.0CLvr..e.
tvecr./.

Telephone:

ALING4 NORTH
CIRCULAR ROla.

01 579 9794/2842

55 HANWELL
LT GARAGE
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NEWS

AUDIOPHILE
It's King Crimson time, as Ron Harris gets an exclusive first look at the

new pre/power amplifier kits from our friends Elektrik.

Hello, good evening and welcome. Well, I've started
Audiophile just about every other possible way known

to mankind except the obvious, so why not? What do

you expect for 75p anyway? Hemingway?
Right, having gotten the always awkward opening out of

the way, let's have at it, good readers. This month we have an

EXCLUSIVE. Note the capitals! Crimson Elektrik have long been

regarded as the doyens of kit -build amplifiers and a new model

from them is an EVENT (note the capitals again. Connects the

two together you see, psychologically speaking. Cunning things

these psychs.).
This is the first review of the CK1010/CK1100 combination

- the brand new Crimson Elektrik 100 W pre/power amplifier
kit. These two are part of a range which also includes:

 CK1040, a 40 W per channel power amplifier, costing £119

 MC2K, a moving -coil preampadd-on to the CK1010 preamp,

costing £25

 PSK, a PSU module - needed if you use the 1010 preamp

without a Crimson power amp, at £20. All prices include VAT.

Sit down at the back there please, I haven't forgotten. The
CK1010 costs £90 and the CK1100 power amp will set you back

£149. Also including VAT.

Ranging In
The obvious question is - why a new amp at all, if the 'old'

one is so good and doing so well? Crimson say this model is

spawned from the comments of users of the present range, in-

asmuch as it contains all the improvements they have been ask-

ed for that were sensible. So anyone who wanted a Paisley pat-

tern case to match the wallpaper has been politely ignored.

However, those who noticed how easily satin finish steel picks

up - and holds - finger marks have not cast their words into a

uncaring void. The new case is crinkle finished and easily

cleaned!
In among the circuitry - which is new anyway - mods

such as a switched sensitivity volume control have been added,

in this case to facilitate use at low-level with a good range of

control on the pot.
A worthy addition then, and not simply a new box and old

ideas. Would that all companies restrained themselves in such a

manner. Coincidentally, I think it is noticeable how the classier

firms are the last to rush toward a new release, just to add a con-

trol or two. How many new Quad units have there been? Or

SME?
Might be a rule in there somewhere, you know; 'Ron's Law

of Inverse Quality Marketing' I could call it. Always fancied be-

ing in the history books.

ETI FEBRUARY 1982
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CK1010 Preamp
As with all Crimson kits, the PCB arrives pre -assembled,

with no soldering required on the board itself. The buyer is
asked only to mount the PCB in the case, wire it up to the input
and output hardware and fit the controls. Easy for such as are
reading this, is it not?

All the necessary bits and pieces are provided, right down
to feet for the case and an aluminium facia for that professional
look. The chassis itself is steel and has all the metal work done to
it already. It is finished in a matt finish known as passivation -
which everyone has seen and no-one knows the name of. Makes
a good earth though. As I have mentioned previously, the case
lid is crinkle finished both for looks and for avoidance of wear
and tear.

Inputs catered for are disc, tape and tuner, with moving coil
available through the MC2K option. Personally I think they
should have fitted two tape inputs, but that's a personal point of
view, most people would not need it - until someone turns up
to record their LPs.

Controls offered are volume, balance, stereo/mono, input
select, tape monitor and 10 dB attenuator (coupled to the
volume control). No filters and no tone controls. (Do you really
need them, or is your present amp simply bass -deficient or top -
end prominent?)

All outputs, except power supply, are phono socketed and
quite right too, in my opinion. The only use for the dreaded DIN
is to carry the output to the Crimson CK1040/CK1100 and bring
back the low voltage supply.

Design Noted
The preamp falls basically into four gain 'blocks' whichuse

both ICs and discrete transistors where applicable, to reduce
noise effects in the earlier stages of the design: for example, the
magnetic input is a cascode circuit employed to match the high
impedance source of the cartridge.

Switching thumps are eliminated by JFET switches set at
the output. All in all the 1010 is an improved version of the pre-
sent Crimson 'Super preamp board, using more or less the same
high stability component positions designated therein. The
stereo/mono switch, the attenuator and the MC/MM select
switch for the phono input are all situated on the back panel of
the unit, next to a sensibly huge earth terminal!

The unit I had for trial was fitted with the moving -coil board
already, to allow me to exercise some favourite cantilevers.
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CK1100 Power Amp
Power amp PSUs are something we've been going on about

at some length recently, simply because they are an often
overlooked area in which great improvements can be effected.
(Read the article on page 26 of this very issue, for example.)
Crimson have not employed two complete supplies but have
adopted a very acceptable approach to the same end. A large
single toroid, with two secondary windings, feeds two separate
rectifier and reservoir networks, such that each channel has its

own energy -store to draw upon in case of dire (peak) need.
Dynamic crosstalk will be reduced with this configuration,

when compared to the more usual single supply and reservoir

set-up all too common in commercial amplifiers.
Protection for the output is provided by a shut-off circuit

rather than fuses in the output. A mains fuse is provided - and
not even the most extreme of the 'super -ear -and -no -instruments'

review brigade has suggested that makes a difference to final
sound (yet?)

Once again all the hardware and heatsinks etc. are pro-
vided in the kit and there is nothing more to spend out on, short

of a mains plug. The required DIN -to -DIN lead for connections
to the preamp is included with the 1010 kit. At first glance the
case may seem a little large, but the heatsinks occupy a fair
amount of panel length, and distancing the modules from the
PSU is no bad thing. Keep your wiring neat and it will repay you
with added d Bs of noise -ratio.

Overall the constructional standard of the pre -assembled

boards is very high, maintaining Crimson's reputation. Assum-
ing the builder wires them up correctly, the amps are
guaranteed for two years, so be careful with the iron -
overheat in haste and repent at leisure.

I would estimate that an experienced constructor could
assemble a 1010,1100 set-up in about four hours, if he makes no

serious errors. Take your time and get it right the first time. Pro-
bably best to spread it over two evenings, taking one unit at a

time.rL_
IIIMILt
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TABLE 1

CK1010 Pre -amplifier

Frequency Response : 30 Hz - 40 kHz t 2 dB (built-in LF
filter at -12dB/octave below 20 Hz)

Pick-up input noise ratio : -70 dB (ref. 3 mV unweighted)
Moving coil input s/n ratio : -65 dB (ref. 200 nV unweighted)
Tape/tuner input : -80 dB (ref. 100 mV)
Pickup Overload : 37 dB (ref. 3 mV)
THD : 0.005%
RIAA Accuracy : t 0.3 dB (20 Hz -20 kHz)
Price : see text

C1100 Power Amplifier

Power Output : 94 W (into 8 R)
141 W (into 4 R)

Power Bandwidth : 10 Hz - 40'kHz
THD : 0.005% (any power, 20 Hz - 20 kHz)
THD : unmeasurably low
S/N Ratio : -120 dB (ref. 94 W into 8 R)
Price : See text

As this is a kit amplifier, test results will depend to some extent
upon the standard to which the kit is actually constructed. The
results given herein are for a kit which has had its assembly opti-
mised to obtain the best possible results and can thus be consid-
ered as pretty much as good as you'll get!

The Crimson delivered a good all-around performance ascould be expected from any amplifier of its price-or indeed, of
any unit costing twice as much. It is noticable that the outputpower increases some 3dB into low impedences, thus offering
advantage both with difficult loads and under dynamic conditions.
Only upon the power output did the Crimson fail to meet spec.It turned in 94 W into eight -ohms, but was capable of delivering
140+ both into 4 R continuously, or under dynamic drive cond-itions into 8 R. Thus the amp has an excellent "headroom" intoeight ohms, for which I think we could forgive them losing six wattssomewhere in the paper work.

Down to Sound
So after all that, what does the new Crimson actually sound

like? In a word, good. I tried it with K E F 105 I I loudspeakers most
of the time, but wired in a pair of Wharfedale Laser 80s to see
what it could do for a pair of less ambitious enclosures. Source
equipment was a Thorens TD 160S/SME III with Dynavector
Karat and Shure MV 30 HE cartridges, to test out the MC and
MM boards respectively. In addition a Sony ST -J 75 tuner provid-
ed some nice off -air signals, for when I grew fed -up of changing
LPs!

As comparative amplifiers I had the Trio KA-1000 Sigma -
Drive still at hand and a friend's specialist British unit, which
clapped out halfway through the tests in a blaze of melting out-
put stages and is thus best left untamed!

The Crimson proved to be a very controlled piece of hi-fi. It
kept command of the bass signals superbly, never sounding
loose. It has an excellent bass extension and when used with
good speakers is capable of frightening levels of energy! The
protection circuit never affected operation and is thus com-
mended.

Mid -range is open and detailed and more revealing than is
first apparent, since the amp is unkind to poor quality source
material - as is most top flight hi-fi. Treble is replayed clearly
and precisely with no signs of hardness, a complaint which was
levelled at some earlier designs - unfairly in my view. Power is
well maintained at all frequencies.

The dynamic range available through the K E Fs was stunn-
ing. I had just laid hands on some dbx recordings (upon which
more next month) and the Crimson really showed what it could
do with these! A copy of the Police album 'Zenyatta Mondatta'
was unbelievable in its dynamics. The 1100 coped with the
challenge admirably

. while another amp committed hara-
kiri in a somewhat spectacular fashion! The low noise -floor and
sharpness of reproduction did the CL1010/1100 great credit.

Supply Procedure
I think the bass quality is due in no small part to the PSU

design. The phono inputs too are worthy of special praise. The
noise is low and there is good matching for the cartridge. The
moving -coil board is worth acquiring, as it extends the range of
the Crimson at a very reasonable cost.

Overall the performance is truly outstanding for a £250
amplifier and can be considered worthy by any standards of
cost or absolute performance. There is little to criticise in the
sound at all and nothing of substance amiss with the kit itself.
Personally I think the volume attenuator should be on the front
panel, as it is awkward to locate where it is and I would change
the toggle -type tape switch for something a little more up-
market! - and if that's all I can find to criticise in a design, it
must be good!

Conclusions
It would seem then that Crimson have maintained their

position at the top of the commercial kit -build field. There is no
Oriental amplifier I know of that can better the sound of this
combination overall at any price and only a few - such as the
KA-1000 - are of comparable standard.

Power delivery is excellently maintained, with the result
that if your speakers can take it, the 1010/1100 can go a lot
louder than 100 W would suggest! Low impedances are han-
dled smoothly and easily, so there will be no problems with 'nas-
ty' loads

I can say no more than that for £250 it is a bargain and one
that becomes the reference point for kit amplifiers from now
on.

Details from: Crimson Elektrik, 9 Claymill Road, Leicester
LE4 7JJ

Record Time
Next month we're taking a look at dbx disc replay in more

detail, as many readers had enquired about them, following
Pete Green's report on the launch of their new decoder. We
have also located a source of a large catalogue of these recor-
dings and can now pass on supply information!
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* PROMPT DELIVERY * PRICES INCLUDE V.A.T. * AMPLE STOCKS

A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

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

stop. Six piano type keys, record, rewind,
fast forward, play, stop and eject. Automatic
record level control. Main inputs plus
secondary inputs for stereo microphones.
Input Sensitivity: 100mV to 2V Input Im-
pedance: 68K Output level: 400mV to both

left and right hand channels. Output Im-
pedance: 10K. Signal to noise ratio: 45dB.

Wow and flutter: 0.1%. Power Supply re-
quirements: 18V DC at 300mA. Connections:
The lett and right hand stereo inputs and

outputs are via individual screened leads, all
terminated with phono plugs (phono sockets
provided). Dimensions: Top panel 51/2in x

111/4in Clearance required under top panel
nain. Supplied complete with circuit dia-
gram and connecting diagram. Attractive
black and silver finish.
Price £26.70 £2.50 postage and packing.
Supplementary parts for 18V D.C. power supply

(transformer, bridge rectifier and smoothing
capacitor) 13.150.

NEW RANGE QUALITY POWER LOUD-
SPEAKERS (15", 12" and 8"). These
loudspeakers are ideal for both hi-fi and
disco applications. Both the 12' and 15
units have heavy duty die-cast chassis
and aluminium centre domes. All three
units have white speaker cones and are

fitted with attractive cast aluminium
(ground finish) fixing escutcheons.
Specification and Price: -

15" 100 watt R.M.S. Impedance Bohm
59 oz. magnet, 2" aluminium voice coil.
Resonant Frequency 20Hz. Frequency
Response to 2.5KHz. Sensitivity 97dB.

Price £32 each. 12.50 Packing and Car-

riage each

12" 100 watt R.M.S. Impedance 8 ohm. 50 oz magnet. 2' aluminium voice coil

Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95dB. Price

E23.70 each. 12.50 Packing and Carriage each

8" 50 watt R.M.S. Impedance 8 ohm, 20 oz. magnet 1- aluminium voice coil

Resonant Frequency 40Hz.
Frequency Response to 6KHz Sensitivity 92dB. Also

available with black cone and black protective grill. Price £8.90 each. 11.25 Pack

inq and Carriage each.

PIEZO ELECTRIC TWEETERS - MOTOROLA
Join the Piezo revolution. The low dynamic mass (no voice coil( of a

Piezo tweeter produces an improved transient response with a lower

distortion level than ordinary
dynamic tweeters. As a crossover is not

required these units can be added to existing speaker systems of up

to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS

SUPPLIED WITH EACH TWEETER.
Type 'A' 3in round with removable
wire mesh. Ideal for bookshelf hi-fi
speakers Price (Type 'A') £3.45

each.
Type 'B' super horn. For gen-
eral purpose speakers disco and PA
systems, etc. Price £4.35 each.
Type 'C' 2in x 5in wide dispersion
horn. For hi-fi systems and quality
disco etc. Price £5.45 each.
ype 'D' 2in x 6in wide dispersion

horn. Frequency response ex-
tending down to mid -range (2000
c/s) suitable for hi-fi systems and
quality disco Price £6.90 each.
U.K. post free (or SAE for Piezo

leaflets).
Pleas Lanai Cordrolloudsgeakor

Terminal. Corn -

trees two sonng-loaded loudspeaker tern,nals.
wire wouno potentiometer and resister network_
Ali mounted on a smart brushed aluminium plate

is neatly through a 3' a 3' cut out on rear of
speaker cabinet Price 20p postage and

Paciong

1K -WATT SLIDE DIMMER
 Controls loads up to 1KW
 Compact size

4%" x 13/16" x 2!4"
 Easy snap in fixing through

panel/cabinet cut out
 Insulated plastic case
 Full wave control using 8arnp

triec
 Conforms to 8S800
 Suitable for both resistance

and inductive loads
Innumerable applications in
industry, the home, and discos,'
theatres etc.

Price: £11.70 each + 50p PEW
(Any quantity)

BSR P200 TURNTABLE
P200 Turntable chassis.  'S' shaped tone arm
 Belt driven  Precision calibrated counter
balance  Anti -skate (bias) device  Damped
cueing lever  240 volt AC operation 150Hz1

 Cut-out template supplied.
Price. (27.00 + 12.50 P&P

dill) POWER AMPLIFIER MODULES

Vu Meter

Matching 3 -way loudspeakers
and crossover
Build a quality 60watt R MS system 8ohms

Build a quality 60 watt R M S system

* 10'' Woofer
* 3" Tweeter
* 5' Mid Range

* 3 -way crossover

Fitted with attractive cast aluminium fixing es-
cutcheons arid mesh protectivegrills which are
removable enabling a unique choice of cabinet
styling. Can be mounted directly on to baffle
with or without conventional speaker fabrics.
All three units have aluminium centre domes
and rolled foam surround. Crossover com-
bines spring -loaded loudspeaker terminals and

recessed mounting panel.
Price 122.00 per kit + £2.50 postage and pack-

ing. Available separately, prices on reauest

12" 80 watt R.M.S. loudspeaker.
A superb general purpose twin cone loud-
speaker. 50 oz. magnet. 2 aluminium
voice coil. Rolled surround. Resonant fre-
quency 25Hz. Frequency response to
13KHz. Sensitivity 95dB. Impedance Bohm.
Attractive blue cone with aluminium
centre dome.
Price f 16.49 ea - 12.50 P&P

B.K. ELECTRONICS

GENERAL PURPOSE 4W' MINI
SPEAKER

General purpose full range loudspeaker, ideal
for mini systems etc.

'Rolled fabric surround Twin cone *Bohm
impedance 15 watt RMS 1" voicecoil

013oz magnet Frequency range 50/15000Hz

Price: £6.90 each + 75p P&P

100 AND 150 WATTS R.M.S.
Power Amplifier Modules with integral toroidal
transformer power supply and heat Sink.
Supplied as one complete built and tested
unit. Can be fined in minutes. Auxilliary
stabilised supply and drive circuit incorporated
to power an L.E.D. V.u. meter, available as an
optional extra.
SPECIFICATION:
Max. output power 100 watts R.M.S. lOMP1001

150 watts R.M.S. IOMP1501
Loads: (Open and short circuit proof 14-16 ohms

Frequency Response20Hz-25KHz ± 3d8
Sensitivity for 100 watts 500mV at 101<

150 watts 500mV at 10K
T.H.D. 00,1%

Size:360 t< 115 >t 80mm
Prices: OMP 100W f:29.911 P&P

OMP 150W C39.99 12.00

V.u. Meter 18.50

37 Whitehouse Meadows, Eastwood, Leigh -on -Sea, Essex SS9 5TY

* SAE for current lists. * Official orders welcome. * All prices include VAT. * Mail order only. * All items packed (where

applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.
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For the man who has
everything else.. .

. there is the ETI binder. Spend your nights enjoying the
finer things in life, secure in the knowledge that the finer

magazines of life are safe and sound. Order one now, and
let the Ioneses keep up with you.

ETI Binders cost £3.95 each for UK residents, including
postage, packing and VAT. For overseas orders add 30p.

Send the completed coupon together with your remittance
to.

ETI Binders, Argus Specialist Publications Ltd,
145 Charing Cross Road, London WC2H ME.

Please allow three-four weeks for fulfillment of order.

ORDER FORM
Please send me ETI Binders. I enclose cheque postal order for

I £

I wish to pay by Access/Barclaycard. Please debit my account.

5 2 2 4

4 9 2 9

Signed

name.

Address

J

e.

iSHARP 111Z- FT ELI\

Loc_lac_1-.71-f1=11L_/1_./t___JCJ

It 1, II '1-',
'9 9 1,14"11tralelt..1r.t_ .".11'

'1,11!311131.1"nlmIlloliatloginjtsefr-Frorttt

WORLDSING
YENS/1111111Y
Tate a .00it ar the MZ 808 it is on incredibly good machine  Probably the best graphics of
ony microcomputer  Very fast operotion 4 Megahertz Z80  Double sided, double density
dolt drives (ophonol) - 560K of store  User fnendly - pleasant and easy to use  superb build
quality - d anything it is over engtneered  3 wadable Ms', operotIng systems - Sharp DOS,
FDOS & CP/M  Plenty of languages - BASIC, Double Precision BASIC. BASIC Compiler,
PASCAL Interpreter  Single unit screen, keyboard, fast cassette interfoce (I 800 bits/sec)
See the MZ 808 at your nearest Microcomputers at Loskys

MZ 808 Computer 64K Nett 1095 00 Vat 164 25 Total 1259 25

Shops Nationwide
Birmingham
9..21 Corpomaton Street Borntaghom 82 41 P

Tel 021,6326303 manager Pete, Stollord
300 yards from BoBnng Centre

Bristol
16/20 Penn Street. &Mot. 851 3AN Tel 0272 20421
Between Hohday Mn and C e A

Chester
The Forum Nordsgme Street Chester. CHI 28Z
Tel 0244 317667
Manager Jemmy Ashcroft Nett to the TOW!, Hoe

Edinburgh
4 St forms Centre fdtalsvrgo 6141 3517
Tel 031,556 6217 Manager Colin Draper
East end of Pnces Street Si James Gaon,

Preston
I!4 G./Advil Anode. Preston, PRI ;HIT
Tel 0772 59264
Manage. firn Comtsky Deadly under Gold

Manchester
I2 14 J. r.'nryi a market Street
Manchester hts 1 I PX Tel 061 832 6087
manager les,r Jacobs Corner of Dekomqate

Glasgow
22/24 West Ntle Street, Glasgow, G7 7Pf
Tel 041.226 3349 Montage, Dond loongstone
Between Sathannon Sham and Central Station

Sheffield
58 tempokl Street, Sheffield. SI 202
Tel 0742 750971 Monger /us. Rohtlets
Top of 4ste Mow. opposee Town Hall

Liverpool
33 Dole Street, ln/erpool, L2 2Hf
Tel 051.236 2828 Manager Moth Buller
Between the Town Hall and Mogtstrotes Coors

London
42 Tottenham Caro Rood. London. WI 9RD
Tel 01.636 0845 M000get Vass Demostkents

dirLaskys, the retail division of the Ladbfoke Group of Companies

W1OCOMPUTERS
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ELECTRONIC GAMES

SEMI.PROGRAMMABLE T V GAME
 4 Cartridges  Mains
Adaptor
Normal Price £73
NOW REDUCED TO in:. VAT

DAT BAS T.V. GAME

FULLY PROGRAMMABLE
CARTRIDGE T V GAME
14 Cartridges available
Normal Price (87 86
NOW REDUCED TO

CHESS COMPUTERS

MANY UNIT
ARE COVERED BY
THE EXCLUSIVE
SILICA SHOP 2 YEAR GUARANTEE

SPEAK & SPELL
Normal Price /49 95
NOW REDUCED TO

£3950 ai
Teach your Child r`

pl spell properly v.
this unique learr
aid Fully autorria'

- features and scor
Additional wL
modules available ic,
extend the range of

words

HAND HELD GAMES

EARTH INVADERS

These invaders are a breed of creature hitherto
unknown to man They cannot be killed by

traditional methods -
they must be buried The

battle is conducted in a maze where squads of

aliens chase home troops The onlyway of

eliminating them is bV £23.95digging holes and
burying them

HAND HELD GAMES

GALAXY
1000

The 2nd generation Galaxy Invader The inyada'S
have re grouped and have a seemingly endless
supply of spacecraft wh.lst the olaye, s arsenal is
limited to rust 25(1 ,x rrom 3

missile stations 0,, .
.  ,rers

destroying sour nor-,
landing or

Eldel 9.95v7f,,

We carry a range of over 15
different Chess computers
Electronic Chess £29.95
Chess Traveller f 39 95
Chess Challenger 7 £79 00
Sensory 8 £119 00.
Sensory Voice £259 00
SPECIAL OFFERS
VOICE CHESS CHALLENGER
Normal Price £245 NOW £135 00
SARGON 25 BORIS 2 5
Normal Price (273 70 NOW £199 95
Ali prices ,nciude V 4 '

ADDING MACHINE
OLYMPIA HHP 1010

Normal Price E57 21
NOW REDUCED TO.

£34 VAT
US. Ordinary paper'
No need yr, buy expensive
thermal paper,
Fast add listing PRINTER
CALCULATOR 2 lines per
second 10 digit capacity
Uses normal adding
machine rolls Beller, or

mains operated
Sae 9,:"x45." x2 t
,Mains atleTeer

it

\`:.k
Mesi.'

The most popu ar T I Game or
the market with a range of over

INVADERS with over 112 aie 5.45940 cartridges including SPACEr
ames on one cartridge

ATARI
T.V.

GAME

SPACE INVADERS

ft ft e.. elT KI

de Pt R. 1.

A

Hand held Invaders Games available £19 95
 Invaders Cartridges evadable to fit

ATARI RADOTIN ACE TRONIC PHILIPS G7000

 Cartridges also available for
MATTEL TELENG ROWTRON

DATABASE WIMPY

TELETEXT
ADD-ON
ADAPTOR

£199
THE RADOF IN TELETEXT ADD ON

ADAPTOR
Plug the adaptor into the aerial socket of vow
colour T V and receive the CEEFAX and
ORACLE television information services
THIS NEW MODEL INCORPORATES -

Double height character tacath,
True PAL Colour
Meets tares! BBC & IBA broadcesi speLifications
Push Dutton channel change
Unnecessary to remove the unit to snatch normal

TV programmes
Gold plated circuit board for reliability
New SUPERIMPOSE News Eiash facilry

24 TUNE
ELECTRONIC DOOR

Normal Price (19 70
NOW REDUCED TO.

£12.70 VAT

Plays 24 different tunes
with separate speed
control and volume
control Select the most
appropriate tune for your
vrsitor with appropriate
tunes for different times of

the year,

THE OLYMPIA - POST OFFICE APPROVED

TELEPHONE ANSWERING MACHINE
WITH REMOTE CALL -IN BLEEPER

This telephone answering machine is
manufactured by Olympia Business Machines. one of the

largest Office Equipment manufacturers in the U.K It rs fully POST OFFICE APPROVED and will

answer and record messages for 24 hours a day With your remote call in bleeper you can receive

these messages by telephone wherever you are in the world The remote call -in bleeper activatesthe

Answer Record Unit. which will at your command repeat messages keep or erase them, and is

activated from anywhere in the world, or on your return to your home or office The machine canals°

be used for message referral, if you have an urgentappointment. but are expecting an important call

simply record the 'phone number and location where you can be reached With optional extra
bleepers 1(13 each) this facility can be
extended to colleagues and members of
the family Using a C90 standard cassette
You can record as mans as 45 messages
The announcement can be up to 16
seconds long and the incoming message
uo to 30 seconds Iona
The machine is easy to install and comes
with full instructions It is easily wired to
your !unction box with the spade connec
tors provided or alternatively a lack plug
can be provided to plug into a lack socket
Most important of course. is the fact that

it is fully POST OFFICE APPROVED
The price of (135 I inc VATI includes the

machtne an extra -light remote call in
Bleeper the microphone message tape.
A C mains adaptor The unit is

9 ' r -m6"12- " and is fully guaranteed for
12 months The telephone can be placed

directly on the unit no additional desk
space is required

£135 ,iii Al

MATTEL T.V. GAME

The moll

r13940117Ia L'C'orY=., Ei9
soon In convert the
MATTEL to a home fomenter win. I bK RAM
expandable and programmable in MICFOSOII Basic
Other accessories will be aVaioable later el thew.,

PRESTEL
VIEWDATA

r"
2 n..1W

a /410n JOIN.

Prestel
The ACE TELCOM VDX1000 Prestel View
data adaptor simply plugs into the aerial
socket of your television and enables you to
receive the Prestel Viewdata service in

colour or black & white
Features

Senplified controls for quick easy opeapir
Special graphics Impure for high resolui,:
State or the art microprocesSur Cline ullei
Standard remote telephone keypad with PreshI
keys'
Auto drafter incorporated for easy Prem.,
acquisttion
True PAL colour encoder rising reliable IC
chrome filter and dela tine incorprwaled lot
minimum picture interference maximum
fdlellty
Includes convenient TV PreStet swilchbOx
Easily connected to standard bon, or office
telephone lines
Fully Post Office approved

FOR FREE BROCHURES -TEL: 01-301 1111

NOTE The f Op of Hark crier Roder
o one woe only Please *ere, ,ran
&Acme High Street

ran lion ,euthahni Poriivfe and resee:r onr range ot rev am en, gamey pew.. Pirp,36.01
30,11111,ev Palm., wade ...able In woe, ter loneenenn phrase qua in name

antt ACCL SSee&RCLAVCARD ...sober andieavemenisiui,w new one peeleny Char, -

f itereSase. est...-. Senna., &variable
 CALLERS WELCOME

Ownwistratons dais at our Sidr. han, yin hen' Seel
Monday $aturday itioN Crowe) Thursday Ipm Late Opneng liahav apoir

2YEAI/ GuARANYEE API woods are overaiMa lull year s {war:slew dint me

['even Or our eecleseoe Silica Shop 2 war Guinan..
' MONEY BACK uNDER1ARING Fl yuu are unaryudiadoven"iyupLarogaaaado.iuro

pays we win give yuo a fun reruns
 AFTER SALES SERviCE Ayairame on en mech.., ma el weer:Knee
 COMPErdtVE PRICES We are never knoarvMpy yonamund
' MILK UL ADVICE Ay...labia ne rim Se.lalheny a earl. in.. hew

[RENT rACit mrs en vi a,hhes 411,0,1}i. 2 24 ',eel, r orrarateoe

rate. of were:,
PART ElICHA, -
CSF011 CAROL.

SILICA SHOP LIMITED ETI/02/82
1.4 The Mews. Hatherley Road. Sucicup, Kent DA14 4DX

Telephone 01-301 1111 or 01 309 1111
' 11111111

11111
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UPGRADING
AMPLIFIER PSUs
Even hardened DIY types may quail at the thought of tinkeringwith their expensive commercial hi-fi, but an improvement canoften be made simply by beefing up the power supply. PhilWalker discusses PSU requirements and offers a ripple monitorto check whether your supply is up to the job.

Now that Christmas is over and
we're looking forward to spring-
cleaning, perhaps it is time to

blow the dust and pine needles out of
the hi-fi power supply corner. Is it really
up to the job or is it the mud at the
bottom of the audio pond?

What's in a power supply? Or what
SHOULD be in a power supply?

Here we examine what steps we
must take to determine exactly what is
necessary to get the best results out of
your audio

In order to get anywhere we must
first decide or find out what power
output is required and into what load
impedance we are going to put it. For
an existing amplifier these are already
defined, so don't be greedy!

From these facts we can determine
the voltage and current flowing in the
load, thus making the estimate of the
power supply requirements. From basic
theory we have: -

V= IxR (Ohm's Law)
P = V x 1 (Power Law)

(V = volts, I = amps, R = ohms,
P = watts)
From this we get: -

P = V2/R or V = J(P x R)
also

P= 12 x R or 1 =AP/R)

To get an estimate of the peak
voltage required we approximate the
signal to a sine wave. For this particular
case the peak voltage is 42 (or 1.414)
times the RMS value given by the
above equations.

To go further now we must know
what sort of output stage your
amplifier has. In general there are three
main types.

Split Rail
Each power rail supplies the load

voltage and current for approximately

Fig. 1 Split rail power supply configuration.

half the cycle (Fig. 1.). The voltage
required from each rail is: -

V = ni(P x R) x + X

(X is a factor to account for practical
conditions - see later)
The average current required from
each rail is: -

I = x .12 x 0.6 x 0.5

(The 0.5 factor is because the load
current flows for half the output cycle
only; the 0.6 factor is because the
average of a sine wave is about 0.6 of
the peak value) A reasonably safe
approximation for the current isl-

I = 1/2 xJ(P/R)

Single Rail
The power rail supplies current on

the positive half cycle of the signal
only (Fig. 2). This drives the load while

at the same time recharging the output
capacitor C which has previously

supplied the negative half cycle of the
output signal. The positive end of C in
the diagram normally rests at about

half the supply voltage when no signal
is applied. The supply voltage for this
configuration is the same as the total

for the split rail version and the voltage
and current values found there apply.

Bridge
In this configuration the power

supply provides the output current
over the whole of the cycle. Therefore
the average current is: -

1 = ,i(P/R) (approximated as before)

The supply voltage is effectively
switched so that the positive and
negative half cycles of the signal are
drawn from the same supply rails.
Therefore we have: -

V = AAP x R) x + Y

(Y is a factor to account for practical
conditions - not the same as X above.)

What About
X and Y?
Well, these are just factors which

are included to make up for
unavoidable imperfections of practical
semiconductor devices. Bipolar and
field-effect transistors always drop
some volts when conducting and their
driving circuits often require even
more.
As a general approximation: -

for bipolar transistors X = 4
and for MOSFETs X = 8

2V5

POWER SUPPLY

ov

Y=8
Y=16

AMPLIFIER

Fig. 2 Single rail configuration.
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Most of the space in this 100 W power amplifier is taken up by the power supply

components - and quite right too!

Fig. 3 (Left) Power supply configuration for a bridge amplifier.

L

What About 0

Class A?
Up to now we have only

considered class B or similar output
stages but some people may well have
class A amplifiers. If this is the case, the

power supply will have to be rated to Fig. 4 Power supply for single rail and bridge amplifiers.

provide a continuous current 42 or 1.4

times as great as found above.

The Power Supply
Transformer

ivsEc
0 .-VE

VOUT
1n0 C

Now that we know the voltage and

current required, we can determine
what transformer will be required. As a

general rule the current rating of the
transformer secondary will be the same
or slightly greater than the required DC
output.

The voltage rating will be 1/,/2
(0.707) times the required rail voltage
plus a volt or two to make up for
rectifier losses. The configurations
shown in Figs. 4 and 5 are the most
usual and will cater for most needs.

0

ON

IVSEC

1VSEC

Fig. 5 Power supply for split rail amplifiers.

In0

1n0

OV

0 VE

VoLtr

OE\ OV

SE

VOUT

0 VE
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For single rail & bridge amplifiers:
V = (Veut + 2)1,12

For split rail amplifiers:
V = (Vou, + 1)/42

The Smoothing
Capacitor
The main thing to bear in mind

about this component is that the larger
its capacitance and the better its
quality, the better it will work.

The effect of this component is to
reduce the ripple voltages due to the
rectified mains and signal frequency
currents flowing through it. If either of
these currents produce an excessive
voltage, the performance of the
ampilifer is likely to be impaired.

An approximation to the mains
derived ripple voltage developed
across the capacitor can be found from
the basic expression for capacitance: -

C = QN
(C in Farads, Q in Columbos, V in Volts)
Also Q I x t
(I in Amps, tin seconds)
Therefore: -

I x t
C =

soisette__
01.40 ex

I ON I j a I( F..' vet,
1111 1C-Cii rA-iiivn 3 711

...:AP1Rrp-ir

For 50 Hz mains input the
maximum time between capacitor
charges is 10 ms. (Assuming full wave
rectification.) The amount by which the
capacitor discharges between charges
is the ripple voltage and is dependent
on the load current. Rearranging the
last equation we have: -

I x tV= (t = 10-2 for 50 Hz, full
wave rectified)

From this it is obvious that C
should be as large as possible to keep
the ripple small. For example, if the
load current is 2 A and we wish to
know what the ripple voltage is with a
10,000uF capacitor, we have: -

V 2 x 10-2 = 2 Volts (peak to
10,000x 10-b peak)

This about the figure required for a
reasonable compromise between cost
and effectiveness.

The capacitor should have a ripple
current rating of at least three times the
DC output current.

The Rectifier
Whether this is to be a single unit

or separate diodes, the working voltage

for each section must be a minimum of
1.5 times the total secondary voltage of
the transformer and for preference
threetimes it. It must have a current
rating at least equal to the load current
and a surge capability of: -

'surge

Voc x C

t

(Isurge in Amps, V in Volts, t = 10 )

Bear in mind that this device may
require some form of heatsink when
supplying large currents.

Other Points
The rest of the power supply is

mainly up to the individual but some
things are worth mentioning.

The mains wiring should, of
course, be completely safe with no
exposed connections accessible even
with the covers removed. A suitable
slow -blow fuse, switch and indicator
lamp should be included. The mains
earth wire should be securely
connected to all the metalwork and
provision for connection to the
amplifier brought to a convenient
point. The wiring on the low voltage
side should and thick as

28
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practicable. The possibility of earth
loops must be avoided as far as
possible.

The mains input to the transformer
may be shunted with a capacitor of
10nF or so, to clean up any high
frequency noise on the mains. These
must be made for this purpose
- 250 V sC working or better.

The rectifier bridge may be
shunted with a 10nF capacitor of
suitable voltage rating to reduce
switching noise. It is recommended
that the main reservoir capacitors also
be shunted with non -electrolytic
capacitors of 1 uF or so to reduce their
high frequency impedance.

For the best results each amplifier
should be fed from a separate supply
so that loading on one is not coupled
to another.

For the purist, each power rail
would be fully regulated and a proper
mains filter would be used to eliminate
any remaining mains -borne
interference.

Power Supply
Ripple Monitor
The purpose of this circuit is to

continuously monitor the ripple
voltage on a capacitor and light an
LED if that voltage exceeds about 2 V
peak to peak. This will show up those
peaks in your programme material
which cause distress in the power
supply and which may be detracting
from the overall clarity of
reproduction.

Construction
Construction is very simple and

straightforward, provided care is taken
to ensure that the polarity of each
semiconductor is correct.

The PCB is laid out with two
circuits in mirror image to allow stereo
pairs of amplifiers or single split rail
amplifiers to be accommodated easily.

If desired, the polarity of all the
semiconductors may be reversed using
a BC212L transistor instead of the
BC182L.

PARTS LIST
Resistors (all 1/4W, 5%)
R1 1k0
R2 10k
R3 See Table 1

Capacitors
C1 1u0 250V polycarbonate

Semiconductors
Q1 BC182L
ZD1 5V6 400 mW zener
ZD2 27v 400 mW zener (required

if supply voltage over 35v)
LED1 red LED

PCB (see Buylines)

VE

NOTE.
01 IS BC182L
ZD1 IS 5V6 ZENER
ZD2 IS 27V ZENER
LED1 IS RED LED

ZD2
SEE TEXT

VE Ripple Monitor.

The dual ripple monitor PCB with one
circuit built onto it. For use with two
mono single rail amps, you can saw the
board in half - or use two boards for
a stereo split rail amplifier.

Fig. 6 (Left) Circuit diagram of the ETI

HOW IT WORKS

The circuit is connected across the
reservoir capacitor of the power supply. C1
is normally charged to about the same
voltage as the reservoir capacitor and is
also discharged by the same amount
between charges. If the subsequent
recharge is great enough, the current which
flows through R1 and R2 will be enough to

turn on Q1 hard and illuminate the LED.

ZD1 is a zener diode which provides
protection for Q1 base at switch -on and
also a convenient discharge path for C1 in
normal operation.

R3 limits the current in the LED and in
conjunction with ZD2, limits the voltage
reaching Q1 collector to a safe value.

1T30

(_)

O

TABLE 1

Fig. 7 Component overlay.

Supply Volts. 20 25 30 35 40 45 50

R3 1k2 1k5 1k8 2k2 3k3 3k9 3k9

R3 must be a 1 W resistor.

For more brightness reduce R3 to approx
2/3 of the value shown.

ETI FEBRUARY 1982
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PRACTICAL ELECTRONICS- STEREO
This easy to build 3 band stereo AM/FM tuner kit is designed in

conjunction with Practical Electronics (July issue). For ease of
construction and alignment it incorporates three Mullard modules

and an I.C. IF. System.

FEATURES: VHF, MW, LW Bands, interstation
muting and AFC on VHF. Tuning meter. Two back
printed PCB's. Ready made chassis and scale. Aerial:
AM ferrite rod, FM 75 or 300 ohms. Stabilised power
supply with 'C' core mains transformer. All components
supplied are to P.E. strict specification. Front scale
size 101/2"x 21/2" approx. Complete with diagrams and instructions.

SPECIAL OFFER! ,r<IITN:rUS
 Matching I.C. 10.10 Stereo Power
amplifier kit (usually £3.95 + El .15P&P)
 Allullard LP1183 built preamp. suitable
for..magnefic/ceramic and auxiliary
inputs )usually £1.95 . 70P P&P)
 Matching power supply kit with trans-
former (usually £3.00 + £1.95 P&P)

 Matching set of 4 slider controls complete
with knobs for bass, treble and volumes
(usually E1.70 + 80p p&p)

£21.95 £3 80 P&P

STEREO AMPLIFIER KIT
 Featuring latest SGS/ATES TDA 2006 10 watt output IC's
with In-built thermal and short circuit protection.
 Mullard Stereo Preamplifier Module.
 Attractive black vinyl brush cabinet. 9"x 8%"x 3%"(approx)
 10+10 Stereo converts to a 20 watt Disco amplifier.
To complete you lust supply connecting wire and solder.
Features include din input sockets for ceramic cartrrilge, mic
rophone, tape or tuner. Outputs - tape, speakers and head
phones. By the press of a button it transforms into a 20 watt
mono disco amplifier with twin deck mixing. The kit incorp-
orates a Mullard LP1183 pre -amp module, plus power amp
assembly kit and mains power supply. Also features 4 slider
level controls, rotary bass and treble controls and 6 Push
button switches. Silver finish fascia with matching knobs ario
contrasting cabinet. Instructions

£14.95available, price 50p. Supplied
FREE with the k Plus £2.90 p&p.it_

SPECIFICATIONS: Suitable for 4 to 8 ohm speakeis
Frequency response 40Ht 20KHz.
Input sensitivity P.U. 150mV Aux. 200mV,

Mrc 1.5m V.
Tone controls Bass  12dIt 0 60t -P

Treble -12(113@ 10KHz
Dietortion 0.1% typically @ 8 watts
Mains supply 770 - 250 volts 50H7

STEREO MAGNETIC PRE -AMP CONVERSION KIT
Includes FREE Magnetic cartridge with diamond styli.
All components including pot, to convert your ceramic in-
put On the 10,10 to magnetic.
Only available with 10+10 amp. £2.00 includes p&p.

8" SPEAKER KIT Two 8" twin cone domestic speaker,
£4.75 per stereo pair plus £1.70 p&p. when purchased with
ampririer. Available separately E6.75 plus £1.70 p&p.

PRACTICAL ELECTRONICS
CAR RADIO KIT
2 WAVE
BAND
MW - LW
 Easy to build
 5 push button
tuning  Modern design
 6 watt output  Ready etched
and punched PCB  Incorporates suppression circuits.
All the electronic components to build the radio, you supply
only the wire and the solder, featured in Practical Electronics
March issue. Features pre-set tuning with 5 push button
options, black illuminated tuning scale. The P.E. Traveller has
a 6 Watt output neg. ground and incorporates an integrated
circuit output stage, a Mullard IF Module LP1181 ceramic
filter type pre -aligned and
assembled, and a Bird pre -
aligned push Sutton tuning unit. Plus E2.00 p&p
Suitable staimess steel fully retractable aerial (locking) and
speaker (6-x 4"app.)
evadable as a kit complete. E1.95ipack Plus f1.15 p&p.

SERIES H

R

£10.50

C

ONLY

£17.95
HIGH POWER
AMPLIFIER
MODULES
READY BUILT OR IN KIT FORM

KIT
125 WATT MODEL £10.50

Plus 15 p&p

200 WATT MODEL £14.95
Plus El 15p&P

BUILT
£14.25
Plus El 15P&P

£18.95
Pius El 15 P&P

SPECIFICATIONS: 125 w Modal 2001/4 mod&
Max. output power (HMS) 125 watts 200 watts
Operating voltage (DC) 50  80 max. 70 - 95 max.
Loads 4 - 16 ohms 4 16 ohms
Frequency response

Measured (et 100 watts 25Hz - 20KHz
Sensitivity for 100 watts 400mV @ 47K 400mV @ 47K
typical T.H.D. @

50 watts, 4 ohms 0.1% 0.1%
Dimensions (both models) 205 x 90 and 190 x 36mm
The power amp kit is a module for high power applicat-
ions - disco units, guitar amplifiers. public address systems
and even high power domestic systems. The unit is protected
against short circuiting of the load and is safe in an open
circuit condition. A large safety margin exists be use of

plus
£2.50 p&p.

generously rated components, result, a high powered rugged
unit. The PC Board is back printed, etched and ready to
drill for ease of construction and the aluminium chassis is
preformed and ready to use. Supplied with all parts, circuit
diagrams and instructions.

ACCESSOR IES:
Suitable LS coupling electrolytic

for 125W model..
Suitable LS coupling electrolytic

for 200W model
Suitable mains power supply

unit for 1361N model
Suitable Twin transformer power

supply for 200W model

£1.00 plus 25p p&p.

£1.25 plus 25P P&P.

£7.50 plus £3.15 p&p.

£13.95 plus £4.00 p&p.

30+30 WATT STEREO AMPLIFIER
Viscount IV unit in teak simulate cabinet, silver finisheii
rotary controls and pushbuttons with matching fascia,
mains indicator and stereo jack socket. Functions switct
for mic magnetic and crystal pickups, tape and atiathart
Rear panel features fuse holder. DIN speaker and input
socket 30+30 watts RMS, 6060 watts peak_ For use with
4 to 8 ohm speakers.
Size 14-%"x 10" approx. £32.90
BUILT AND TESTED_ Plus E3.80 P&P.

TV SOUND TUNER KIT
as featured in E.T.I. December '81 issue. Kit of parts
including PCB. UHF tuner, l.c.'s, all components
excluding case, and selector switch. E11.45 + £1.50 p&p.

 Transformer £1.50 + £1.50 p&p (p&p free on trans-
former if ordered with kit).  Ready built LP1183 Module
for simulated stereo operation £1.95 + 75p P&P.

CALLERS ONLY
323 Edgware Rd, London W2. Tel: 01-723 8432.
Open 9.30am 5.30pm. Closed all day Thursday.
Persons under 16 not served without parents
authorisation.
ALL PRICES INCLUDE VAT AT 15%.

All items subject to availability. Prices correct at 1/10/80 and subject to change without notice. RTVC Lim
30

MONO MIXER AMPLIFIERS

50 WATT six individually mixed inputs for two pick ups
(Cer. or Mag.), two moving coil microphones and two aux-

y for tape, tuner, organs, etc. Eight slider controls - six
for level and two for master bass and treble, four extra treble
controls for mic and aux moots. Size. 13'4"x6v.r"x3%-aPP.
Power output 50 watts R.M.S. (continuous) for use with 4 to
8 ohm speakers. Attractive
black vinyl case with matching
fascia and knobs. Ready to use.

100 WATT

Brushed
Aluminium
fascia and rot-
ary controls.

Size: approx. 14"x4"x10%".
Five vertical slitter controls, master volume, tam level, mic
level, deck level, PLUS INTERDECK FADER fur perfect
graduated change from record deck No. 1 to No. 2, or vice
versa. Pre fade level controls (PFL) lets YOU hear the nextdisc before fading it in.
VU meter monitors output. £76.00
100w RMS output (200w peak). Plus E4.60 p&p.

MAIL ORDER ONLY
21E HIGH STREET, ACTON, W3 6NG.
Note: Goods despatched to UK postal addresses only.
For further information send for instructions 20p
plus stamped addressed envelope. All goods
despatched within 14 days of receipt of order.

ted reserve the right to update their products without notice.
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MICRO TIMES KITS FOR BEGINNERS
S-100 6809 SINGLE BOARD COMPUTER

KLUGE CARD IEEE S-100 BUS

ELECTRO
WARE

ORDER
DETAILS

19 M St., Bideford, North Devon
EX39 2JR. England (WWN)
Telephone Bideford (023 72) 79798

INTRODUCING CMOS AND TIL
sea betOw for micro prices

CMOS 74LS TTL

4001 12p 741S00 149
4002 12p 741501 149
4006
4007 22p

741502
741003

13p
13p

4008 609 741004 14p
4010
4011
4012

336p
18p

741508
741510
741S14

13p1

SOP

4013 33p 741520 13p
4014 60p 741026 18p

4015 62p 741530 14p
4016 28p 741032 14p
4017 53p 741538 16p

4019 580 741542 39p
4019 389 741547 419
4020 650 741073 219
4023 18p 741074 lap
4024 3$p 741575 299
4025 14p 741086 31p
4026 (1 28 741590 359
4027 359 741093 38p
4028 62p 7415107 40p
4029 70p 7415112 70p
4030 489 7410123 46p
4031 Et 95 7410125 29p
4040 66p 7410132 SOp

4042 569 7415138 39p
4044 809 7415151 75p
4046 74p 7415155 48p
4047
4048

Tip 7410157
7415161

36p
42p

4049 444p 7415163 42p
4050 27p 7410164 SOP

405' 60p 7410173 75p
4052 60p 7415174 77p
4056 El 50 7415175 Sep

4060 969 7415221 63p
4063 fl 18 7415244 83p
4066 36p 7410245 f 1 20
4068 113p 7415251 45p
4069 15p 7415257 55p
4070 22p 7410261 £3 10
4071 18p 7415366 389
4075 20p 7415373 78p
4077 22p 7410374 789
4078 ?Op 7410393 609
4061 1 Bp

4093 42p
4503 65p
4510 66p
4511
4518

51p
70p THYRISTORS

4520
4560 fit C1060 289
4572 309

ELECTRONIC
WHEEL OF FORTUNE

Fun kot E500

ULTRONIC FLY REPELLER
A must for campers
UGHT ACTIVATED SWITCH

E4.50
(4.013

VOLTAGE
.1EGULATORS

7905
7812
7905
7912

78105
78112

791412
796105

723

IA

2V
5V 6391539
5V 58p

12V 1110
10OrnA

5V 219
12V 219

500mA
12V Up

5V 429
329

LOW PROFILE
DIL SOCKETS

40 pin
28 pin
24 pr
22 on
18
16 or
14 p,

pr

30p
219
249
22p
169
14p
129
99

ills
TIL 32
T11209 red
111232 green
11L212 yeti
111716 red
111226 red
TIL220 red
TIL224
TIL311
111312/3
011321/A
711.3304

459
10p
19p
16p
113p

209
129

(3 60
(1 .00
El 15
£1 IS

UNEAR ICs
NE555
NE556
RC4' 36
LM301AN
11413'11.
LM318
110374N

1433981
1543485
LM3581,
1M38C

17p
48p
66p
26p
46p

f 1 45
42p
409
759
389

LM3900N
LM3914
1143915
LM13600
SN76477N
U4709
154741
U4733
U4747
U4748
71074CN
71081CP
T1062CP
TL084CN
1543302
11490
1488
1489
8126
8728
8795
1CM7555

469
£200
fi 00
El 20
E175

29p
15p
lap

26p
£1 20

lap
641p
Sep
85p

El 10
70p
70p

£150
f 1 50
(1 50

80p

ENCODER
TRANSMITTER

1541871 E190

RECEIVER;
DECODER
1.14 1872 £1.90
Data E' pr Large
SAE 200

sh 16477N 11 PS as

SOUND
EFFECTS
GENERATOR

SIMPLIFY YOUR PROJECTS WITH
A PROTOTYPE BREADBOARD
WITH EXTRAS,
* 4 On Board Pwr Supplies 0010 3

of which can be  5. or ±5.  12.
* Switch Selectable Memory or

Device Address
* On -Board Address/Device De-

coding
* Eli -Directional Data Bus Buffer-

ing
* On -Board Wart States
* Large Breadboard Area
Bare Board & Manual £3300 De
livery 2 weeks

Suitable for video
games. alarms
toys. Mc
Data 75p Large SAE
20

INTERSIL
ICL 7660
Voltage Converter

£2.25
Data ?Op large
SAE

S-100
PROM BLASTER Aft*

PROGRAMS MOST
FAMILIES OF EPROMS'
* Accepts 16/26/48 or 8K Evans
* Extended Device Option
* Phantom Slave Option
* All Programming Characters

tics. Software Controlled'
* Accepts Single or 3 Supply parts
* Device Address Switch

Selectable
* On -Board Wan States
Put your frecluently used routines
into EPROM,
BAREBOARD E49
PROMWRITER £40
KIT E175
Incl. all parts. sockets and Promwriter
Del 2 weeks

FLOPPY DISC
CONTROLLERS

FD17/1 819.50

FD1791 2 E32.00

WD1691D f 14 50
WD2143 01 E5.00
*SPECIAL* Complete Pkg ESO
Includes 901791 2 - WD1691D
WD2143 01
Set data available 0.00 110p SAE
°teasel

EPROMS

2708 450ns
2716 SY 450ns
2732 Intel type
Buy 5 oft for

1- 25.
E2 56 E2 50
E2.65 E2 60

EV 90 ea
E49 00

,,ses Motorola's powerful MC 6809 CPU
46,8Ki16K ROM 2K RAM. ACIA, PIA, 8080 simulated
110. RS 232 Handshake 8 sel. Baud Rates
BARE BOARD f4111**
Uses 6809 6850 682t Buy set for E111.40
COMPLETE KIT £17S - 15% VAT - El P&P.
Manual includes. 11, 17in Schematic Parts List
useAnotes Software listings and morel
ADMONS 127161 EU 00
DATA AVAILABLE ON 6809 SAE please

MEMORIES
, 25 

2114 450ns E1.30 £1.25
2114 300ns E146 E140
TC5514P E3.65 E3.46
146 CMOS RAM I1K 450ns
4116 20Ons £1 .20 Et to
4116 150ns £1.70 E165
CMOS RAM 5101 E3 45 E3 40
HM 611031166

150ns/ E15.50 E15.25

CPUs

6502 15.46 9090A
6504 E7.25 8085A
6902 E5.70 290
6809 £15.00 280A

SUPPORT DEVICES
Z80 CTC £4.25
Z80 PIO 6125
MAGIC £4.50
2/334P10 (5.40
2900MA £15.00
293ADMA (15.00
290 S10,0 £15.00
21304010'0 (20.00
2E0010"1 (17.50
ZBOAS10 1 (20.00
D3351012 £15.00
2304S10/2 120.00

Z80 COMBO CHIP

6520
6522
6532
6810
6821
6845
6850
6852
82,2
8216
8228
8255

E3.10
£5.56
(770
E2.50
clao

E15.00
£1.90
0.25
E1 75
(1.75
E3.95
£4.10

E4.15
E648
96.00
DIAL

MK 3886 21,1 meg
Data E1.00 plus 5, p SAE

£19.50

AY -3-8910
GI SOUND COMPUTER
CHIP
statures.
Full software control of sound
generation
Interfaces with most 9Pit and 16.
bit microprocessors

- 3 ,ndependendy programmed
anal09 outputs
Two 8 bit general purpose 110
oons
Single . 5 volt supply

SPECIAL PRICE £8.98
Data E 1 Large SAE please

We are
distributors for

ElectrOware
products.
Catalogue
available

30p inclusive of
P&P

VEROBLOC
SOLDERLESS
BREADBOARD
360 reliable contacts. Will accorn
modate any sins IC Can be full in-
,erlocked one with another

E3.56 each

5,00Prototyping Boards
Microboard Pattern 06-21751

E11140

So Pad Universal Pattern E16.40
Prototyping Board for your APPLE
/ITT 2020 E8.37

ANTEX SOLDERING
IRONS

Model CX 17W (4.60

Kit SKI. 15W E660
Ind base/stand - solder.
Kit SK3 17W E6.50

K rt SK4 25W Ell 50

SK3 and 514 complete with stand
MLX Repair Kit £5.30
Can be used where no mains eiec

available
Spare Bits 60P

ORDERING
INFORMA-
TION

ualartaw

Please add 500 PAP
Pius 15% VAT1to all
orders
EXPORT ORDERS
ACCEPTED.
Add 15% P&P on total order VAT
not applicable
ACCESS/BARCLAYCARD
WELCOME
Please add 15% VAT after 0&P

Schools. Unor Official Orders wel
come
it is Our policy to offer you brand
new, lull -spec devwces Prices
St h1ect to change without notice.

,-.):;-Jozzaiosuoggeopea
20 digit scrolling display. Up to
1680 programme steps and 226
memories

FX702P £115.95
FA 2 interface £19.95
FP 10 printer SOON

510100113
1311211211313
131511131:310
131111=E1=

FX560 10 digit (8+2)liquid
crystal display. 50 scientific
functions Standard deviation
Fractions. True algebraic logic.

FX 560 £18.95

4

r?3',5F,P so

N - r, (5' rir 0 rt.

at 1.k ri 
gi nr dc.

ai 95 151 A
Ills to r- r-
01.61-6
dirriril

" IP

TI59 TI 58C

TEXAS TI 51-111 32 step
£29.95

TEXAS TI 57 50 Step/ 150
keystrokes £26.95
TEXAS TI 58 480 steps or
60 memories £57.95
TEXAS TI 58C as 58 with
constant memory £68.95
TEXAS TI 59 960 steps or
100 memories £121.95
TEXAS PC100C printer for
58/58C/59 £148.95
Programme Libraries £34.95

13 C3 K3 13 13

El CI 1:3 C3 C2

II E2 El CI

E3 II 22 El gp

FX 3600P 10 digit 110 4- 2) 38
step programmable calculator
with liquid crystal display.
Regression analysis. 44 scientific
functions. 7 memories, 18 sets
of parentheses. True algebraic
logic. 6 functions.

FX 3600P £21.95

123.4567:i:

ifFIRRIOW.  e- 
(011.411M.

FX-102P 10 digit (10 +2)
programmable with alpha -numeric
liquid crystal display. Up to 512
programme steps and 88 memory
registers. 33 parentheses nestable
up to 11 levels. Up to 9
subroutines. nestable up to 9
FX 602P £71.96
FX 601P £51.95
FA 1 interface £19.95

EL 5101

onooriorroorr
o 1E1 VI III

0 N NI 31 0

SHARP EL 5101 16 d,git £41.95
SHARP EL 5100 24 digit £51.95

N

I

SHARP PC 1211 computer 01.95
SHARP CE 121 interface £15.96
SHARP CE 122 printer £71.95

CASIO FX 502P last few at £49.95, CASIO FX 100 £15.95, CASIO FX 330 £15.96, CASIO FX 8100 £23.95, CASIO FX 68 £18.95

CASIO SL801 solar powered £11.96, CASIO FX5 £11.95, CASIO FX7 £12.95 CALCULATOR SALES Er
SERVICE (C.S.S.)

ALL PRICES INCLUDE VAT AND P&P. SEND CASH, POSTAL ORDERS, OR YOUR
CHEQUE PAYABLE TO C.S.S. - OR HAVE ANY GOODS UP TO E250 SENT C.O.D. for

extra f1.50. ACCESS ON ORDERS OVER E30 ONLY. SAE WITH ENQUIRIES PLEASE
All goods new, boxed with full guarantee.

FREEPOST (no stamp
required) REDDITCH
WORCS. B98 OBR
telephone (0627) 43169
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MASTER
ELECTRONICS

NOW!
The PRACTICALway!

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

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

All the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time, for advice or help during your
work. A Certificate is given at the end
of every course.
You will do the following:
Build a modern oscilloscope
Recognise and handle current electronic

components
Read,draw andunderstand circuit diagrams
Carry out 40 experiments on basic

electronic circuits used in modern
equipment

Build and use digital electronic circuits
and current solid state 'chips'

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

NewJob? New Career?NewHobby?Get into Electronics Now!r IIMM MEM ------ IM=

I
COLOUR BROCHUR E

IPOST NOW TO

Please send your brochure without any obligation to I am interested in, En/21711

COURSE IN ELECTRONICS
as described above

RADIO AMATEUR LICENCE
MICROPROCESSORS
LOGIC COURSE

NAME

ADDRESS
1

OTHER SUBJECTS

BLOCK CAPS PLEASE

LBritishNational Iladion lectronics School Reading,Berks.RG111311.
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FEATURE

I-

DESIGNERS
NOTEBOOK

Don Keighley discusses the advantages and disadvantages of

capacitively -coupled and direct -coupled preamplifiers in tape playback

systems. A new IC from National Semiconductor now gives the
designer greater freedom of choice.

T. most engineers, direct-coupling an audio tape playback
head (cassette or reel-to-reel) to its playback preamplifier
seems incongruous. Direct-coupling implies that there is -a

possibility of direct current flow through the head which will
cause erasure of parts of the recorded signal - consequently
most tape preamplifier designs have a capacitively -coupled
input stage. An example of this is shown in Fig. 1.

The playback head in Fig. 1 is shown connected to the
preamplifier by a length of screened cable (with the screen
earthed): the input preamplifier stage is shown within the
broken -lined box. Capacitor C1 prevents direct current flow
from the preamplifier to the playback head which would other-
wise occur via transistor -biasing resistor Rl.

The value of this coupling capacitor depends primarily
upon the input impedance of the preamplifier and can be
calculated from the formula:

C1 = 1

2irf,R

where f0 is the low -frequency corner frequency and R is the
preamplifier input impedance (assumed to be purely resistive in

this example). Fora low -frequency corner of, say, 10 Hz and an

input impedance of 50k, the capacitor value should be 320nF.

Now, if the preamplifier had a flat frequency response (ie

equal gain at all frequencies in the audio band) this capacitor
value could be OK. However, tape preamplifiers have an in-
creased gain at low frequencies of about 25 dB (ie an 18 times
increased response at low frequencies). Input noise, which in-
creases with low frequency anyway, thus causes high output

noise levels after amplification. Without resorting to the use of a

less noisy preamplifier and tape head (both of which will be
more expensive), the only other way of reducing this noise is to
increase the value of the coupling capacitor. Increasing the

TAPE
PLAYBACK

HEAD

SCREENED CABLE

R3

OUTPUT

1

SIMPLIFIED
PREAMPLIFIER

STAGE

Fig. 1 Simplified details of a capacitively -coupled tape preamplifier input
stage showing bias resistor, coupling capacitor and tape playback head.

capacitor, say, 200 -fold (to about 64uF) will reduce output noise

to an acceptable level.

Problems
The upper limit of the capacitor value is set by the turn -on

time of the preamplifier - at the instant of switch -on this
capacitor is fully discharged but must charge up to the
preamplifier input voltage via the input impedance. If we

assume that the input impedance is, as in the previous example,
50k, then it will take about two time -constants (a useful rule -of -

thumb!) for the capacitor to charge up to about 90% of the final

voltage.
Now 2 CR = 2 x64 x 10-6x 50 000

= 6.4 seconds

In most applications this time is too long and so a trade-off bet-

ween time and output noise must be made - not a satisfactory

arrangement
4

4-

-12 -

-16-

10 30 100 200 400 1000

DIRECT CURRENT THROUGH HEAD WA)

Fig. 2 Graph of approximate tape signal loss as a function of direct current
through the tape head during playback, for 100 plays. The pre-recorded

signal on the tape is a 10 kHz sine wave.

The most effective way to get a significant improvement in
signal-to-noise ratio is, in fact, to direct-couple the playback
head to the preamplifier. But this causes erasure of signal - or
does it? Figure 2 shows a graph of direct head current against
recorded signal loss, for a recorded signal frequency of 10 kHz

which has been replayed 100 times. Severe signal loss does not

occur unless the direct current through the playback head ex-
ceeds 30 uA or so. As long as this current is kept much lower, say

an order of magnitude less than 30 uA, no signal loss will occur

at all.
National Semiconductor has released a preamplifier IC

(the LM1897) for use in such a tape playback system, which en- 7
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sures that the direct current through the playback head is,
typically, as low as 0.5 uA. A simplified circuit showing the IC's

TAPE
PLAYBACK

HEAD

TWIN SIGNAL LEAD
SCREENED CABLE

OUTPUT

01

INPUT STAGE OF
DIRECTLY -COUPLED

PREAMPLIFIER

Fig. 3 Simplified details of a direct -coupled tape playback system. The
transistor bias resistor is now coupled to the transistor base via the
playback head. With a low bias current the DC voltage across the head is
low (<1 my) and the input stage is virtually balanced.

method of connection is given in Fig. 3. The quasi -balanced
arrangement of the circuit means that screened cable with two
twisted signal leads and an earthed screen can be used, thus
decreasing capacitive hum pickup and crosstalk (from the other
channel in a stereo system).

INPUT

INPUT

.VE

3 14 12

111\1111111111
15

x25

16

x25

CONSTANT
CURRENT

GENERATOR

CONSTANT
CURRENT

GENERATOR

IMAM

Fig. 4 Internal block diagram of the LM1897, showing leadout pin numbers.

An internal block diagram of the whole IC is shown in Fig. 4.
Constant current generators provide the bias current for the in-
put stages of the preamplif ier (the input stages are shown as x 25
amplifiers) and they set the bias current for each amplifier to
about 0.5 uA. Each input stage is followed by an operational
amplifier, to allow equalisation and further amplification (with
the use of feedback networks) before the final output. The out-
put signal is taken either via a diode (for diode switching ap-
plications) or straight from the operational amplifier.

IC specifications are good and include a power supply re-
jection of 105 dB; distortion figures of, typically, 0.03%; a wide
gain bandwidth of 76 dB (5600 times) over a 0-20 kHz band-
width; and a power supply range of 4-18 V DC.

The circuit of a typical stereo tape playback system is
shown in Fig. 5. Equalisation is that of a standard audio cassette
system for ferric cassette tapes (ie corner frequencies of 50 Hz
and 1.3 kHz). Reducing R1 to 33k changes the upper corner fre-
quency from 1.3 kHz to 2.3 kHz to give the required equalisa-
tion for chromium dioxide tape. Circuit gain is 200 at a frequen-
cy of 1 kHz, but can be increased or decreased by reducing or
increasing resistors R1 and R2 equally. Altering these two
resistors equally will not affect the response of the circuit - just
the overall gain.

O

13

INPUT A

0

O

Cl
470p

10k
R2
10k

C3
R3 2n2
56k

7

R4

OUTPUT

LM1897

15

16

4

1.C101

-12V

T 470p

R102
10k

12

C103
2n2

0

R103
56k

R104
1M5

O

INPUT B

0

9101
10k

C2
T,ou

R5
270k

R6
1M2

R7
10k SW1

MUTE

R105
270k

R107 R106
10k 1M2

O
OUTPUT B

41C102

T10" OV

0

Fig. 5 Circuit of a typical stereo tape (ferric) playback system. To adjust
circuit equalisation to suit chromium dioxide tape, see text.

Resistor R7, along with switch SW1, provides an optional
muting facility. The value of this resistor should, at all times, be
at least 10 x R1. In a stereo application the equivalent resistor of
the other channel can be coupled to the same single -pole
switch.

Other Responses
Of course, the IC can be used for applications other than

tape playback systems. If we remember that the frequency
response of the circuit is dependent on components in the
operational amplifier's feedback loop, then it is a simple job to
change the response. Figure 6, for example, shows the circuit for
a microphone preamplifier which has a flat frequency response.

The circuit is capacitively -coupled to allow its use with a
microphone, or other signal source, which is referred to ground
- some sources cannot be directly coupled due to their nature.
Slower turn -on time and increased low -frequency noise are the
consequences (although noise is not such an important con-
sideration as it is in a tape playback system because of this cir-
cuit's flat response). Performance is still good and its low power
consumption and supply voltage make the circuit ideal for bat-
tery operation.

CI

INPUT 1u0

0-110-1.4.

R2
10k

C2
470p

1t2 LM1897

0
-12V

OUTPUT
0

4
R3
10k

R6
100k

91
100k 941 R5

68k
57
10k

10k C3
10u 0v

Fig. 6 A capacitively -coupled microphone preamplifier. The flat frequency
response of the circuit means that low -frequency noise is not such an
important consideration as in a tape playback system.

0
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The WERSI Concept
Build your own electronic organ with the WERSI system

WERSI presents their new generation of electronic organs and
accessories to you, the do-it-yourselfer. All the tools you need are

illustrated left. The electronics involved is very revolutionary,
making it very easy to understand. Every non -specialist who can
read is able to do it. Building a WERSI organ from a kit can save

you more than half the cost of a similarly equipped ready-
made instrument and that means with WERSI and your own

initiative and involvement you can afford a sophisticated
electonic organ.

Do you have to be a virtuoso or a
music lover to benefit from building a

WERSI organ? No .. . this would mean
failure to recognize the sense of the

hobby. Even after your project is
compjeted you will be able to discover

new excitement from the world of
music.

Whether you play haunting blues,
stomping disco, liturgical hymns or

classic renditions the new generation
of WERSI organs will make your

life more enjoyable.

AURA SOUNDS LTD
are the first company to
successfully market WERSI
organs and kits in the U.K.
We have three modern show-
rooms where we pride ourselves
you will receive a friendly welcome
Why not pop in and see the WERSI
range for yourself - we can always
arrange a free demonstration. We
also offer a free technical telephone
support service which is second to none.

Alternatively, fill in the coupon below
for the full colour catalogue. For
immediate action telephone 01-668 9733
24 hour answering service quoting Access/
Barclaycard Number.

WERSI NOW AVAILABLE AT
THE MICRO CENTRE, ALBANY ROAD. NEWQUAY,

CORNWALL. TEL NEWQUAY 5953

AURA SOUNDS LTD.
14-15 Royal Oak Centre, Brighton Road, Purley,
Surrey.
Tel: 01-668 9733
17 Upper Charter Arcade, Barnsley, Yorkshire.
Tel: (0226) 5248
1729 Coventry Road, Sheldon, Birmingham. Tel:
021-707 8244

Want to know more? Just
fill in the coupon below,

enclosing £1.00, and we'll
send you the big, full

colour catalogue. It will
answer all your questions.

r
Please send me the full colour WERSI Catalogue.
I enclose cheque/P.O. for CI.

NAME

ADDRESS

Send to Aura Sounds Ltd., 14/15 Royal Oak
Centre, Brighton Road, Purley, Surrey.

L
WERSI and AURA - The Winning Combination Access/Barclaycard 24 hr telephone service.
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EIEEIOTECII
4111i memory
extension for

the Z1111
2881

frIEMOTECII
memory entension

board

PIEVIOTECH
The MEMOTECH memory extension board will allow
the ZX81 to run 48K BASIC programs which may
include up to 16K of assembly code.
The unit contains a genuine 48K of user transparent
RAM, and accepts such BASIC commands as:
10 DIM A(9000).
A range of I/O Port boards and AID, DIA convertors is
available. The unit is compatible with the ZX Printer,
and RS232 interface will be available soon.
The MEMOTECH memory has a fully buffered control -
data -address bus with PCB 40 way header plug.
The ZX81 sits on a custom built case which contains
the MEMOTECH memory and a power supply which
not only powers the MEMOTECH memory, but also the
ZX81.
All Leads are provided. The MEMOTECH memory
extension board costs: £109.00 + VAT in kit form,
£129.00 + VAT assembled. 15% Educational user dis-
counts are available.

Please make cheques payable to:

LTIEVIOTECH
(Sales Dept.) 103, Walton Street, Oxford. OX2 6EB.
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Powerfiets

Solar 29 semiconductor manufacturers have invested in this new technology Clearly powerfets
are something special

Their enormous power gains eliminate conventional drive Circuitry in power amps per ohltiny
delightfully simple designs Their freedom from secondary breakdown and their reaffirm, to
Shutdown When thermally overstressed result in inherently stable and destruction proof output
stages nor needing I:detection circuitry And perhaps best of all their lack of charge storage make
them last and responsive producing amplif rers of made bandwidth and low distortion even at high
frequencies

Elegant Somebody
Advances in high technology Slimed Make file simple,' A

c.uttered power amplifier board may well Perform solfe'Vft
g bur its busy el/term/mon is all indication that its design is

pushing the limit of its component technology
There are now many first class bipolar power amps on the

market All of them are complex and consequently exPenSrve
Any additional .mprovements in the areas where they are
weak leg H F distortion) can only be rOtainedwith yet further
complewty and cost

Only a new technology can provide the sort of qua,. 
pimp in component performance necessary to reduce
Cruller on the board reduce the cost and male the -

once more affordable
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The PFA is perhaps the perfect realisation of the classic power lei amp design The superb PCB
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and improved efficiency. particularly into low impedance loads/

The components used in the PFA have been chosen with extreme care The lowest noise
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THE POWERFET SPECIALISTS

J. W. RIMMER
Mail order only to:

Dept ETII11, 148 Quarry Street, Liverpool L25 6HQ.
Telephone: 051-428 2651

Technical enquiries:
367 Green Lanes, London N4 1DY. Tel: 01-800 6667

404 EDGWARE ROAD, LONDON W2 1 ED
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USER'S
GUIDE
TO MICROPHONES

So you think you know about microphones? After reading this article
by Vivian Capel you will !

Along with the loudspeaker, the microphone is the most
often used transducer in the world. In broadcasting,
recording, noise measurement and communications;

they come in all sorts and sizes. Millions are in use at any given
moment. Yet unlike the loudspeaker, they are little understood
except by the professional user. As with any other component,
appreciation of the working principles and operation helps con-
siderably in the choice of a suitable unit for a particular purpose
and its subsequent utilisation. This article will explore these fac-
tors with a view to making the most suitable choice.

Transducer Types
There is more than one way of converting sound into elec-

trical energy, and most of the practical ones have been used in
various microphone designs. Some of these are as follows:
Carbon: Carbon granules are packed between two plates, often
also made of carbon, one of which is fixed and the other
moveable. The moving one is linked to a diaphragm so that
sound pressure waves acting on it alternately compress and

release the granules. This produces a variation of resistance
across the plates through the granules. A current is passed
through from an external DC source, which varies according to
the resistance fluctuations.

An output voltage can be obtained by a resistance/capa-
city coupling circuit or by means of a transformer. The
transformer primary, DC source and microphone are con-
nected in series, so that an AC output signal appears across the
secondary.

The advantage of the carbon microphone is high output (it
can drive an earpiece direct with no amplification) and it is also
extremely robust. Disadvantages are poor frequency response
due to the inertia of the moving system, non -linearity (and hence
distortion) and noise produced by the granules rubbing over
each other. Uses are therefore confined at present to telephone
and other communications.
Crystal: Various natural and man-made substances such as
rochelle salt (sodium potassium tartrate), quartz, tourmaline,
barium titanate and lead zirconate titanate, exhibit the
piezoelectric effect - they generate a voltage when subject to
stress or strain. The basic crystal microphone consists of a thin
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Fig. 1 (Left) Diagram of a crystal microphone.
Fig. 2 (Right) Diagram of a carbon microphone.

CARBON GRANULES

CARBON BLOCKS

wafer of crystal secured at one side but free at the other. A cone
is mounted with its apex bearing against the wafer near its free
side and the sound pressure variations cause sympathetic flex-
ing of the crystal and the production of a corresponding
voltage.

Variations of this are the bimorph, which has two wafers
cemented together to give a push-pull effect, whereby one is
stretched while the other compressed; this gives twice the out-
put and partial cancellation of non-linearities. There is also the
multimorph, or sound -cell, which has several crystal elements
and dispenses with the cone; the sound activating the crystals
directly. Output is lower, but cone resonance is eliminated.

The advantage of the crystal unit is that of a high output
voltage without an external DC source; it is also relatively inex-
pensive. Disadvantages are its fragility; the wafers crack easily
with physical shock and they are affected by humidity. Man-
made crystals are rather better than the natural ones in these
respects. Frequency response top end
due to inertia effects. The main disadvantage is the very high im-
pedance (around 1 MO) which results in severe loss of high fre-
quencies over comparatively short screened cables due to
capacitance effects.

When used (with short leads) to drive valve input circuits in
cheap PA amplifiers and tape recorders, the high output and
high impedance eliminate the need for an input transformer.
They are also used to measure vibration in some industrial ap-
plications.
Moving -Iron: A steel disc is supported over the pole -pieces of a
permanent magnet on which are wound a pair of coils. It
vibrates as a result of the sound pressure wave and so the spac-
ing between the disc and the pole -pieces varies. The magnetic
field also varies therefore and the flux lines cut the windings, in-
ducing an EMF. Variations include balanced and rocking ar-
mature types.

Advantages are robustness and that units can be made very
small if required. They can also be used for machinery vibration
tests which would destroy other types of transducer. Disadvan-

WINDINGS

STEEL DISC

MAGNET POLE PIECES

Fig. 3 (Left) Diagram of a moving -iron, or magnetic, microphone.

Fig. 4 (Right) Diagram of a moving -coil microphone.
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tages are poor frequency response, pronounced resonance of
the disc and distortion caused by unequal flux variation. They
are rarely used other than for vibration or sub -miniature ap-
plications.
Moving -coil: One of the most common types of transducer, the
moving -coil microphone works in exactly the same way as a
loudspeaker, only in reverse. The coil at the apex of the cone or
diaphragm is immersed in a magnetic field between the concen-
tric poles of a permanent magnet. Movement of the cone and
coil induces current into the windings which is proportional to
the sound pressure acting on the cone.

The advantages are high quality signals with extended fre-
quency response and the ability to withstand hard usage. It is
not easily overloaded by very loud sounds. The disadvantage is
the comparatively high mass of the cone/coil assembly which
puts a resonance peak in the frequency response between
2-5 kHz. This is a particular drawback for public address work
where any resonance in the microphone response will initiate
early acoustic feedback. With some microphones the peak can
be 5-6 dB or even more, but the better models have it damped
to around 2-3 dB. Double -transducer models are available,
although these are expensive. They work like a speaker with a
woofer and tweeter, one handling the low and the other the high
frequencies. An electronic crossover ensures that only those fre-
quencies within the designed range of each unit are supplied to
the output. The resonant peaks of each are pushed outside of
the pass range, so a flat response free from peaks is achieved.

With some applications the moving -coil resonance peak is
considered an advantage, and gives what is sometimes termed a
'presence effect'. As the peak coincides with that part of the fre-
quency spectrum at which most ambient noise occurs, it gives
such ambience emphasis. So, background sounds are brought
into on -the -spot recordings, interviews and the like to add
realism. It can also brighten some instruments such as the piano
and render certain vocalists with poor articulation a mite more
intelligible. It will also emphasize a lisp, and give strings a wiry
tone.

Fig. 5 Diagram of a ribbon microphone.

Ribbon: A corrugated ribbon is suspended edgeways between
the pole pieces of a magnet so that as the air molecules impinge
upon it, it moves back and forth and generates a current. In ef-
fect it is a single -turn moving coil without a cone. The im-
pedance is very low, around 0.1 ohms and so a built-in matching
transformer is required. The area affected by the sound wave is
small and so the output is also low. Some increase in
efficiency is obtained in some models by mounting a small
parabolic wave -guide in front of the ribbon like a minature horn.

The advantage is that the ribbon has a very low mass,
resulting in an extended high -frequency response and excellent
response to transients. The resonance is high, near or beyond the
normal range, so that the response is smooth over the normal
audio spectrum. This makes it well suited for public address use.
It has a warm, natural tone.

The low output is not a major disadvantage as modern
designs give little less than many moving -coils and most input
circuits possess sufficient sensitivity. Ribbons are rather fragile, ir
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though, and can be damaged by shock or by blowing into them
(never 'test' any microphone by this means). They tend to be ex-
pensive but not more so than the better moving -coils. Bass is
over -emphasized when used close to the lips and the explosive
consonants p and b can have a shattering effect. Pop shields of
foam rubber or other material are frequently used to minimise
this.

Note that not all ribbon microphones are free from
resonances. Some have a peak designed -in to satisfy the de-
mand from some quarters for a presence effect!
Capacitor. The value of a capacitor depends in part on the
distance between the plates. If one is fixed but the other can be
moved by air pressure variations, the distance (and hence the
capacitance) will be varied. Capacitor microphones consist of a
plastic metal -coated diaphragm stretched over a circular
shallow cavity in a metal casing. The back of the cavity serves as
the fixed plate, while the diaphragm is the moving one.
Aluminium or gold is used for the metal coating, and the
diaphragm is sometimes embossed to give a required degree of
elasticity.

DIAPHRAGM

BACKPLATE WITHIf HOLES FOR PRESSURE
I GRADIENT OPERATION

APERTURE WITH4E -
ACOUSTIC RESISTANCE

POLARISING VOLTAGE

Fig. 6 Diagram of a capacitor microphone.

As the capacitance varies, current from an external source
flows in and out of the device, and a signal voltage is developed
over a series resistor. The applied voltage tensions the
diaphragm, imparting rigidity, and so enabling it to move ac-
curately in response to the sound pressure variations.

The diaphragm has a low mass which gives the advantage
of a flat and extended frequency response, free from resonance
peaks over its range, and an excellent response to transients.

A disadvantage is the need of a high polarising voltage,
usually about 50 V. The capacitance of the transducer is small,
around 20-30pF, and so are the variations. Thus the high voltage
is required to produce usable output fluctuations. This means
that the device has a very high impedance which would cause
excessive HF loss over even a few inches of screened cable. To
overcome this the preamp is included in the microphone case,
receiving its power from the polarising supply.

This supply must be incorporated in the equipment input
circuits; a means for conducting the current must also be pro-
vided through the cable. This can take the form of 'phantom'
powering, in which one pole of the supply is conveyed along the
signal wires through a real or artifical centre tap to the input
transformer, and the other pole along the braiding. Another

Fig. 7 Phantom powering of a capacitor mike. The supply is sent via the
centre tap on the transformers and the screening.

Fig. 8 A -B powering. Both signal wires ares used by means of
capacitively -coupled split transformer windings. This avoids using the
screen to conduct current.

method is A -B powering, where the two supply poles are carried
by the two signal wires - these are DC -isolated from each other
by capacitors between split windings on the internal output and
equipment input transformers.

A further disadvantage is that the microphones and their
ancillary equipment are expensive. This is why they are usually
found only in broadcast and recording studios, or other profes-
sional applications.

There is another method of utilising the advantages of the
capacitor principle without requiring polarising voltages; this is
by using it to tune a small FM radio frequency oscillator and
demodulator. The capacitance variations produce frequency
modulations which are demodulated to produce an AF output
signal. This system is used with Sennheiser capacitor
microphones.
Electiet: A comparative newcomer to the scene, the electret is a
capacitor microphone but with the polarising charge per-
manently implanted in the diaphragm. The diaphragm is placed
between the plates of an air -spaced capacitor which is charged
from a high -voltage source. The diaphragm is heated and then
allowed to cool, whereupon the charge is fixed and permanent.

It needs to be thicker than the normal capacitor
microphone, which increases its mass and curtails its transient
and frequency response. An internal preamp is still required, but
this can be a simple two -transistor design operating from a
single internal 1V5 cell.

The advantages are a smooth extended response which,
although not to the standard of powered capacitor models, is
very good and better than most moving -coils. The diaphragm
resonance is high (typically 8-10 kHz on the better models), and
unlike the mid -range resonance of the moving -coil, this can be
tamed with a little treble cut on the tone control. Electrets are
light and can be made quite small, making them ideal for the tie -
clip units which are favoured by many speakers and enter-
tainers. In this case the battery cell can be a pen -torch HP7
housed in the microphone plug, or a small mercury cell in the
microphone itself. The current drain is very small (a fraction of a
milliamp) and a long battery life can be expected.

A major advantage is cost, as electrets are very inexpen-
sive. Unfortunately this had encouraged many makers to pro-
duce poor specimens which can give disappointing results. As
with capacitor mikes, they are affected by high humidity and
can be overloaded by very loud sound sources. Given a good
make, the electret has much to commend it for general use and
has been found particularly useful for public address work,
where the absence of a mid -range resonance enables feedback
to be more easily controlled.

Directional Response
The manner in which a microphone responds to a sound

field differs according to the operating principles and, of course,
is important for choosing the correct type for a particular task.
task.
Omnidirectional: When the back of the diaphragm of a
microphone is sealed, there is an isolated body of air trapped in
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the enclosure, just as in a sealed speaker cabinet. This exerts a
fixed pressure against which the diaphragm works. The sound
pressure wave is alternately greater and less than the pressure
exercised on the back of the diaphragm by the trapped air, so
the diaphragm moves backwards and forward. Now sound
pressure (like barometric pressure) exerts force in all directions,
not only in the direction of sound propagation. So, just as a
barometer will indicate pressure of air irrespective of how it is
mounted, the pressure microphone will react to sound whether
pointed toward the sound source or not.

It is therefore said to be omnidirectional, responding to
sounds coming from all directions. This characteristic only
holds good up to the freqeuency where the wavelength is
greater than the diameter of the diaphragm. Above this (at

(a)

( c )
2k Hz
4k Hz  -
81c Hz

(b)

125k Hz
250k Hz
500k Hz

I d I

Fig. 9 Polar diagrams of nominal directional response. (a) cardioid; (b)
hypercarioid; (c) figure eight; (d) polar response varies with frequency;
plots are given for six different frequencies.

shorter wavelengths) the microphone begins to exhibit direc-
tional properties. When pointing at 90° from the sound source
there are interference effects across the diaphragm, with dif-
ferent parts being affected by different portions of the sound
wave at the same time. It can therefore only respond to a
limited extent, proportional to the resultant pressure over the
whole area.

When the microphone is pointing in the opposite direction
to the sound source, the diaphragm is in an acoustic shadow for
these short wavelengths, as all objects cast a sound shadow
behind them (due to diffraction) when their size is greater than
the wavelength of the sound. Hence the microphone response is
very low at such frequencies in that position. To give some idea
of the frequencies involved, at 1" the frequency is 13.5 kHz, at
1.5", 9 kHz. Most modern microphones have diaphragms
smaller than 1" so the effect only occurs at the upper limits of
the audio spectrum.
Cardioid: If an aperture is made in the chamber behind the
diaphragm so that it is no longer sealed but is open to at-
mospheric pressure, the mode of operation is changed. Sound
pressure is exerted on both sides of the diaphragm which, if
equal, would result in zero movement and output.

However, access to the rear through vents at the sides of
the microphone is restricted so that the pressure is not equal.
Furthermore, the direct action of air molecules moving back
and forth along the axis of propagation imparts energy to the

front of the diaphragm when the source is situated at the front.
Therefore part of the resulting motion is due to the velocity of
the air molecules, so the microphone is often termed a velocity
type. Pressure differences also are involved so it can be known
as a pressure gradient microphone.

When the sound source is to the side of the microphone,
similar pressure differences exist between the front and back of
the diaphragm but there is no direct impingement of air par-
ticles on the front of the microphone. In fact, there can be
limited velocity effect on the back of the diaphragm due to dif-
fraction around the edges of the vent. Hence the output is much
lower, with sounds coming from the rear of the microphone be-
ing almost completely cancelled and producing very little out-
put.

The unit is therefore directional, favouring sounds arriving
from the front and progressively rejecting others as the angle
from the front increases. When plotted on a circular graph (in
which the concentric circles represent the output level) the
response resembles a heart -shape - hence the term cardioid.
Hypercardioid: If the acoustic resistance offered by the vents is
modified, so that pressure exerted on the back of the diaphragm
is increased, the response to sounds arriving from the side is
reduced even further, and the directivity increases. The polar
response is therefore narrower and becomes a hypercardioid.
One drawback is that the increased rear sensitivity often more
than cancels the effect of sounds coming from the rear on the
front of the diaphragm. This results in a negative lobe at the rear,
Figure Eight: Ribbon microphones are equally sensitive to
sounds coming from the front or rear unless the back of the in-
strument is deliberately restricted by pads. As they are velocity
devices, the response to sounds coming from the sides is zero.
The polar diagram with its front and rear lobes therefore ap-
pears like a figure eight. Some ribbon models have been design-
ed to give a cardioid or hypercardioid polar response by using
sound guides at the front and suppression at the rear.
Gun Microphone: These use an interference tube in conjunc-
tion with a pressure gradient transducer to give a highly direc-
tional forward response. The tube is open at the end and has a
series of slots or holes running along one side.

When pointed at the source, pressure waves enter the end
of the tube and the side holes to arrive simultaneously at the
transducer diaphragm. When the source is to one side, the
sound follows various paths of different lengths - the shortest

0 0
/\

( b )

Fig. 10 (a) Sound enters gun microphone from the end and side to
arrive at the diaphragm simultaneously when the source is the front.
(b) With a source at the side, sound paths differ in length. When the
difference is half a wavelength cancellation occurs. This happens over
a range of frequencies due to the different spacing of the holes.
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A Sennheiser MKH 816 shotgun -type mike with
extreme directionality. Typical applications are
sports broadcasts, studio, film and animal
recording.
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being through the hole nearest the transducer, and the longest
being via the end of the tube. If the difference between these is
half a wavelength, they will cancel and there will be zero
pressure exerted on the transducer.

Obviously this happens at only one frequency, but as there
is a series of holes there will be cancellation effects for all fre-
quencies within the range of the tube. Cancellation also occurs
when the path difference is 11/2, 2'A , 31/2 (and so on) times
the wavelength. Of course there are multiple paths, not just the
two that provide cancellation, but being spaced between the
critical pair these tend to balance out and produce secondary
cancellation.

The tube is only effective at frequencies above the half-

wavelength value of its total length - below this it reverts to or-
dinary hypercardioid operation or whatever the transducer
mode is without the tube. Some gun microphones have omni
transducers, which seems odd since there is no directivity at all
below the tube frequency range. Omnis can be identified by
having no vents behind the diaphragm. The half -wavelength fre-
quency of a 2 ft tube is around 280 Hz. Directivity increases
linearly with frequency.

Frequency Response
Frequency response is often quoted between two limits,

such as 30 Hz -18 kHz. This is useless as it does not specify the
levels at which the given limits are measured; they could be at
-3 dB, - 20 dB or any level in between. Furthermore, they give
no indication of the flatness or otherwise of the response. An im-
provement is to give level limits such as 30 Hz 18 kHz ± 3 dB.
This means that the limit frequencies (and all in between) do not
vary by more than ± 3 dB.

Even this is not entirely satisfactory as it does not reveal
whether deviations are sharp peaks or broad plateaus, nor their
frequencies. The only certain method is the response curve, but
even here there are pitfalls. Take a careful look at the vertical
calibration; if the divisions are denoting large steps, the curve
will look a lot flatter than it really is. The divisions should be in 1
or 2 dB steps, but 4 or 5 dB increments are not unknown and so
can be misleading.

The actual response required depends on the application,
but for most, smoothness is more important than extent.
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Fig. 11 Which microphone would you prefer, (a) or (b)? A close look at
the vertical calibration shows that the frequency response is the same
for both. Always check calibration when comparing response curves.

A "U RE : Microphones

Electrical Characteristics.
Sensitivity: The output must be sufficient to fully drive the

input circuit, otherwise a power amp may not attain full power
or a poor signal-to-noise ratio may result in other equipment.
Specifications can be confusing due to the many ways in which
sensitivity can be expressed - it stipulates the electrical output
obtained for a given sound pressure, and both of these factors
can be given in several different units.

Impedance: There are three commonly used impedance ranges;
low (30-50 ohms), medium (200-1000 ohms, and sometimes also
called low) and high (47 kilohms). High impedance screened
cables result in HF losses over all but short lengths, while low
impedance is vulnerable to resistive losses over long cable
lengths and noise due to connecting plug contacts. It is the
medium impedance, 200 ohms in particular, that is commonly
used by professionals, and it is taking over from the previous
standard of 600 ohms. Impedances in this range match well with
most transistor input stages and can be fed without the use of a
transformer.
Noise: When placed in a vacuum with no air actuation of the
transducer, a microphone will still produce an output. This is
due to thermal agitation of the wire in the case of moving -coil or
ribbon units; for capacitor microphones it is caused by similar
agitation of the diaphragm metalising, plus irregularities in the
supply and noise in the preamp. Owing to the extra sources, the
latter generate more noise than the former.

There are several ways of specifying microphone noise -
the simplest is the actual output in microvolts. This may be
weighted to take account of the nuisance effect that some fre-
quencies have over others. The DIN 45-405 weighting curve,
which peaks at between 3-4 kHz and rolls off on either side, is
commonly used.

To be meaningful, the noise should be related to the sen-
sitivity, as a given noise level will obviously be more obtrusive
with a low signal output than a high. One way of doing this is to
convert the noise voltage into equivalent sound pressure - the
sound pressure that would produce the same output voltage in
that microphone. This may be expressed as a decibel ratio, using
the hearing threshold (0.0002 ubar) as the reference level. Alter-
natively it may be expressed in phons, which is numerically the
same as the dB value.

Hum: Moving -coil or ribbon transducers are susceptible to hum
when working in strong hum fields. Some have hum -cancelling
coils built-in to minimise it. Occasionally the manufacturers a
figure which indicates hum sensitivity, the unit being the
microvolt per microTesla. The standard field density is 5 uTesla.
Overload and Distortion: Capacitor microphones are the most
easily overloaded by loud sounds so a maximum sound
pressure is often quoted, 200-300 ubars being a common value.
Lower output models can handle larger volumes, some going to
500 and one even to 1,000 ubars. One model designed for in-
strumentation applications has an extremely low output that
will accept up to 5,000 ubars, a level that would destroy human
hearing.

Dynamic microphones (moving -coil and ribbons) are not
usually given a maximum sound pressure rating, but they often
have a level specified at which distortion will rise to a particular
value. This is normally 0.5% THD (total harmonic distortion),
but some of the cheaper ones use a 1.0% THD reference. The
description usually reads SPL for 0.5% THD = 300 ubars (for
example).

There is a tremendous range of microphones now
available, making the best choice none too easy. However, if
the acoustic and electrical requirements (together with the
other features described) are isolated, the selection and subse-
quent use will be reasonably straightforward. ETI
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PROJECT

HIGH QUALITY
PHONO AMPLIFIERS
Last month we gave an insight into the design procedures for low level
phono signals. This month the theory is put into practice with these
outstanding input amplifiers. Design and development by David
Tilbrook.

The preamp has been designed
specifically to overcome the pro-
blem of cartridge impedance

interaction. This has been achieved by
separating the MM input stage into two
separate active stages (see Fig. 1). The
first stage consists of a single
NE5534AN configured as a linear
amplifier with a closed loop gain of
around 8.3. The large amount of
overall negative feedback increases the
input imedance of the stage so that the
measured input impedance is simply
that of the 470k resistor, R2. Since the
5534 has a small signal bandwidth of
around 10 MHz without additional

compensation, the input impedance
will remain unchanged over a very
wide frequency range. The high input
impedance of this stage would usually
allow the input capacitor C2 to be
conveniently small. However, for best
noise performance the value must be
increased substantially.

Capacitor C2 is necessary since it is
not advisable to allow DC current from
the first stage to flow through the
cartridge. The value of C2 used here is
100uF, and this sets the lower -3 dB
point well below 1 Hz. The upper
-3 dB point of this stage is well above
100 kHz. An extended frequency

response is necessary so that the
accuracy of the RIAA equalisation is
not affected by frequency response
variations that might otherwise occur in
the first stage.

Equal Change
In an attempt to overcome bass

problems the RIAA has proposed a
change to its playback equalisation
curve. The extreme bass frequencies
are attenuated on playback by the
addition of another time constant. This
takes the form of a single -pole RC filter
with a time constant of 7950 uS, ie: a
-3 dB point of 20 Hz. Since the
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frequency response is already flattened
by the 3150 uS time constant, this new
time constant gives a 6 dB attenuation
rate below about 20 Hz. The resulting
RIAA playback equalisation is shown in
Fig. 2. Note that there are four time
constants associated with the proposed
RIAA equalisation: 7950 uS, 3150 uS,
318 uS and 75 uS. These are shown on
the Bode plot, which is the dotted line
in Fig. 2. It should be emphasised,
however, that the introduction of this
low frequency time constant is not
sufficient to remove severe cases of
turntable or tonearm resonance. Some
preamps incorporate multiple -order
subsonic filters that offer a very fast
roll -off below 20 Hz. The problem with
this is that severe cases of tonearm
resonance or rumble generate
distortion harmonics well above 20 Hz
and into the audio spectrum. The only
real cure is to remove the problem at
the turntable or tonearm.

The preamp conforms to the
proposed RIAA equalisation in Fig. 2.
The 75 uS and 7950 uS time constants
are obtained by passive RC filters at
the output of the first stage. Resistors
R5, R6 and capacitor C3 form a simple
6 dB/octave low-pass filter with a
-3 dB point at 2122 Hz, and

1 1t - - 75 µt3.2rrf2r(2122)

Capacitor C4, together with resistors R7
and R8, form a 6 dB/octave high-pass
filter with a -3 dB point at 20 Hz,
which is equivalent to a 7950 uS time
constant. The two remaining time
constants are introduced into the
negative feedback of IC2 and are
formed by the values of resistors R9,
R10, R11 and capacitor C6.

This method of generating the
RIAA curve offers a number of
advantages over the more conventional
method.

First there is a low interaction
between the different time constants,
so that the RIAA curve can be
optimised for a particular cartridge
more easily by changing the resistor or
capacitor values slightly. If the 75 uS
time constant is included in the
negative feedback of a stage, the gain

C4
1,u

C3
22n

Fig. 1 Circuit of one channel of the
moving magnet input stage. Note
that the RIAA equalisation is in-
corporated in this stage.
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' DENOTES COMPONENTS ASSOCIATED WITH THE RIAA EQUALISATION

HOW IT WORKS
MOVING -MAGNET STAGE

The input from a moving -magnet cartridge
is connected to the non -inverting input of
an NE5534AN via capacitor C2. R2 provides
a DC current path to the input of the dif-
ferential pair in the op -amp. The gain of this
stage is determinded by the ratio R4 to R3,
which is around 8.3 in this case.

The resistor R1 provides a fixed
resistive load necessary for best perfor-
mance from an MM cartridge. Most car-
tridge manufacturers recommend that the
input resistance be shunted by a certain
amount of capacitance. This is the purpose
of capacitor C1, the value of which should
suit most cartridges. If you wish to optimise
the value of this capacitor, don't forget to
allow several hundred picofarads for the
shielded cable capacitance.

The best way to ensure that the car-
tridge is loaded correctly is with a test
record containing a square wave track, and
an oscilloscope. With the correct cartridge
load and a good tonearmlcartridge com-
bination, a good square wave can be ob-
tained.

The value of resistor R1 at 47k is effec-
tively in parallel with R2, giving an input
resistance of 43k, slightly below the 47k
normally used for MM input stages. This is
unimportant however, and will not affect
performance of the cartridge. The impor-
tant thing is that the value of this resistance
remains constant over the full audio spec-
trum and beyond. In any case the value of
the input resistance is easily changed by in-
creasing the value of R1 to, say 56k instead
of 47k.

The output of the first stage is fed to
two 6 dBloctave RC filters which provide
one half of the RIAA equalisation. Resistors
R5, R6 and capacitor C3 form a first -order -
low -pass filter set at the 75 uS time constant
of the RIAA curve. At these frequencies
(around 2122 Hz) the 1 uF capacitor appears
as a short circuit connecting R7 and R8 in
parallel with the capacitor C3. This must be
compensated when choosing the value of
C3 to ensure the correct RIAA equalisation.
Similarly C4, R7 and R8 form a low frequen-
cy high-pass filter set at 20 Hz (the 7950 uS
time constant).

The output of these two filters is fed to
the input of the second op -amp stage. The
remaining RIAA equalisation is ac-
complished by the feedback loop around
this stage. At frequencies below 500 Hz the
56n capacitor C6 has relatively high im-
pedance. The voltage gain is therefore
determined by resistors R9 and R10. At
higher frequencies, where the impedance
of C6 is less, both resistors R10 and R11 are
in circuit. The capacitor CS decreases the
gain at DC, of the second stage to unity, en-
suring a low DC offset at the output and
therefore symmetrical output stage clipp-
ing.

The 'IMO resistor R12 ensures that the
DC voltage on the output remains at 0 V.
This is important so that operation of the
selector switch following the stage will not
cause thumps in the output.

Resistors R13, R14 and capacitors C8,
C9 isolate the supply to the stage in order to
decrease the effects of interactions bet-
ween stages and to ensure freedom from
50 Hz ripple.

of the stage must decrease to unity at a
suitably high frequency, so the stage
must be compensated for unity gain to
prevent instability. In the MM stage the
gain of the second stage does not drop
below 10; since the NE5534AN is
internally compensated for gains of
three or above no additional
compensation is required.

Moving Coil Input
The complete circuit diagram for

the moving coil input stage is shown in
Fig. 4. The collectors of the LM394 are
connected to the input of an NE5534,
which functions as a high -gain
differential amplifier, providing
adequate open loop gain to ensure low

distortion and a flat frequency
response when negative feedback is
applied. The input choke is used to
minimise the stage's susceptibility to
RF noise.

The input impedance of the stage
is determined by the parallel
combination of R1 and R2, around
65 ohms for the values shown. This
should be suitable for most moving
coil cartridges, but is easily changed if
required. The DC operating point of the
LM394 is determined by the constant
current source formed by Q1, Q2, R3
and R6. So the current in resistor R2 is
determined by this constant current
source and the DC current gain of the
LM394. Hence the value of R2 can be
increased, in order to increase the input
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Fig. 2 Old and 'new' RIAA equalisation curves (solid line). The individual time con-
stants (Bode plot -dotted lines) to produce the response are also shown.
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Fig. 3 Component overlay for the moving magnet stage.
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PARTS LIST

MOVING -MAGNET STAGE
Resistors (all 1/4W metal film, 5% unless
stated otherwise)
R1,101 47k
R2,102 470k
R3,103 120R
R4,104 1k0
R5,105 4k71%
R6,106 270R 1%
R7,107 6k8 1%
R8,108 1k21%
R9,109 470R 1%
R10,110 47k 1%
R11,111 5k6 1%
R12,112 IMO
R13,14,
113,114 47R

Capacitors
C1,101
C2,102
C3,103
C4,104
C5,105
C6,106
C7,107
C8,9,108,109

270p ceramic
100u 16 V PCB electrolytic
22n polyester
1u0 polyester
220u 16 V PCB electrolytic
56n polyester
33u 25 V PCB electrolytic
100u 25 V PCB electrolytic

Semiconductors
IC1,2,101,102 NE553-IAN

Miscellanece:.;
PCB (see Buylines); assorted mounting
hardware; shielded cable.

impedance, over a fairly wide range of
values without affecting the operation
of the circuit.

Once again the input coupling
capacitor C4 is used to prevent DC
current from flowing through the
cartridge. Capacitor C4 is shunted by
C3, a 10n capacitor, so that the base of
the first transistor in the LM394 is
decoupled for RF, through C2.
Capacitor C2 represents a shunt
capacitance to ensure correct loading
of the moving coil cartridge. The value
shown should be suitable for most
cartridges, but can be changed for
optimisation with any particular
cartridge.

To prevent loading the 5534A, the
feedback resistor R8 is kept above
600R, ie:680R. Resistor R7 effectively
increases with the cartridge and must
be kept as low as possible for best
noise performance. The value of 6R8
chosen gives the stage gain of around
100, which is too high. This is corrected,
however, by a simple passive voltage
divider at the output, formed by R9
and R10. Capacitor C9 doubles as a
feedback isolation capacitor to ensure
that reactive components in the load
cannot cause a phase shift sufficient to
cause oscillation.
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Fig. 4 Circuit of one channel of the moving coil input stage. Compon-
ents for the other channel are designated R101, C101, IC101, etc.

MOVING -COIL PREAMP
The input from a moving coil cartridge is
fed via L1 and capacitors C3 and C4 to the
base of one of the transistors in the LM394,
which functions as a differential input
stage.

Q1 and Q2 form a constant current
source, which stabilises the DC operating
point and ensures a high impedance source
to the emitters of the differential pair. The
constant current source works by ensuring
that a constant voltage is maintained across
a fixed value of resistance. Resistor R3 is
used for this purpose, with the base emitter
voltage of Q2 expressed across it. If the cur-
rent through R3 were to try to increase even
slightly, the voltage on the base of Q2
would be increased, turning Q2 on harder.
This causes the voltage on the collector of
Q2 to decrease, decreasing the current
through R3. So Q2 provides negative feed-
back acting to correct any deviations in the
current flowing through the differential
pair.

The collectors of the LM394 are
shunted by the 1n0 capacitor CS. This
decreases the gain of the first stage at high
frequencies and helps to ensure stability (ie:
freedom from high frequency oscillations).

The input stage is operated in full dif-
ferential mode by connecting both collec-
tors to inputs of the NE5534AN. If this is not
done, the voltage gain of the input stage is
decreased and the signal-to-noise ratio is
degraded. Because differential pairs have

two base -emitter junctions in the input cir-
cuit, their total equivalent input noise is in-
ferior to that of a single transistor.
However, since it is possible using a dif-
ferential pair to obtain noise figures of the
same magnitude as the thermal noise of the
cartridge, the marginal decrease in the
theoretically best signal-to-noise ratio is of
little consequence. On the other hand the
inherent linearity of a differential pair of-
fers a significant advantage over a single
transistor, improving both distortion and
high frequency stability.

Capacitor C7 ensures stability of the
op -amp by providing adequate compensa-
tion for the increased gain around the stage
due to the differential pair. C9 provides DC
isolation of the stage. The resistors R9 and
R10 form a potential divider to decrease the
signal level to that suitable for the MM in-
put. If the particular moving coil cartridge
used requires a different amount of voltage
gain than is provided, the value of R9 can be
changed accordingly. Replacing R9 with a
short circuit (ie: a piece of tinned copper
wire in place of the resistor on the circuit
board) increases the voltage gain of the
stage slightly over 100.

The two RC networks, R11, C10 and
R12, C11 provide isolation of the supply
voltage from other stages using the same
power supply. This decreases interactions
between stages, thereby improving
crosstalk and the overall stability of the
preamplifier.

BUYLINES
These low level input stages have been
designed to deliver state-of-the-art perfor-
mance - as we've not compromised on the
design we suggest you don't compromise on
the components. Both the MM and MC
stages use high performance NE5534AN op -
amps; a possible alternative to this is the
TDA1034 op -amp. Accept no substitutes.
The LM394 and NE5534 are available from
Watford Electronics, as is the Neosid balun

core; the latter item can also be obtained
from Neosid Small Orders, PO Box 86,
Welwyn Garden City, Herts A L7 1 AS.
Technomatic stock the LM394 and the
TDA1034. The PCBs are essential to
preserve the layout and earthing; a very
necessary requirement if the full perfor-
mance is to be achieved. Boards will be
available from our PCB Service at the prices
listed on page 81.

Construction
Construction boards is

relatively straightforward, since almost
all the components are mounted on
the PCBs. Resistor R1 and capacitor C1
on the moving magnet board are
intended to be mounted directly across
the back of the input socket. Order of
construction is not critical, although it
is probably easier to mount small
components first, followed by the
larger components such as the
electrolytic capacitors, ICs and
transistors; these components will be
damaged if the unit is powered up with
them inserted incorrectly. Shielded
cable should be used on all inputs and
outputs. We have used mono shielded
cable rather than the stereo type for
ease of soldering.

The inductor on the input of the
MC stage consists of two turns wound
on a ferrite balun core, 6 mm long by
13 mm wide. We used the type given in
the Parts List.

Each of the PCBs is a stereo input
amplifier, with each channel sharing a
common input earth track running
down the centre of the board. The
power supply wiring from each channel
on the board can be connected in
parallel, so only three wires (+
need to be brought out for power.

The input earth is not connected
to the 0 V line from the power supply
at any place on the PCBs. This means
that without a separate 0 V connection
added to the input stage they will not
work. This has been done deliberately
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MOVING -MAGNET INPUT STAGE

Gain:

Frequency response:

Total harmonic distortion:
Headroom:

Noise:

SIN ratio:

74, 1 kHz

SPECIFICATION

Conforms to RIAA Equalisation
*0.2 dB (This is the performance of the
prototype. The actual figure obtained will
be determined by the accuracy and
longterm stability of the components used.)

<0.001%, 1 kHz, 10 mV RMS input
>28 dB with respect to 5 mV RMS input
signal ie:135 mV RMS max.
Total equivalent input noise:
112 nV 'A', input shorted,
216 nV flat, input shorted.

1 mV
Flat 73 dB
A -weighted 78 dB

5 mV
87 dB
92 dB

MOVING -COIL INPUT STAGE

Gain:

Frequency response:

24

7 Hz -135 kHz + 0, -1 dB

Total harmonic distortion: <0.003%, 1kHz, 30 mV input

Noise: Total equivalent input noise:
83 nV flat, input shorted.
42\nV 'A', input shorted
56 nV flat, after RIAA Eq, input shorted
34 nV 'A', after RIAA Eq, input shorted

SIN ratio of MC stage after
RIAA Equalisation:

10 mV 60 uV 200 uV 500 uV
93 dB Flat 61 dB 71 dB 79 dB
98dB A-reighted 65 dB 75 dB 83 dB

RESPONSE

Hz
IDEAL RIAA

dB
MEASURED

dB
2 -0.2 -0.2
4 +5.7 +5.7
8 +11.2 +11.2
16 +15.4 +15.4
20 +16.3 +16.3
30 +17.0 +17.0
40 +16.8 +16.8
50 +16.3 +16.2
80 +14.2 +14.2
100 +12.9 +12.8
150 +10.3 +10.2
200 +8.2 +8.1
300 +5.5 +5.4
400 + 3.8 +3.7
500 +2.6 +2.6
800 +0.7 +0.7
1k ' 0.0 0.0
1k5 -1.4 -1.3
2k -2.6 -2.4
3k - 4.8 - 4.7
4k -6.6 -6.6
5k -8.2 -8.1
6k - 9.6 -9.6
8k -11.9 -11.9
10k -13.7 -13.8
15k -17.2 -17.1
20k -196 -195

to ensure that hum present on the
earth line, due to supply bypass
capacitors for example, cannot
modulate the signal earth, producing
hum in the output. The 0 V line on the
boards is, in fact, a separate supply
bypass earth line and is not equivalent
to the signal earth. A separate wire
should be run from the centre point
(0 V point) of the power supply used to
signal earth at the input sockets.

Both boards should be mounted in
a steel box which can be mounted as a
unit inside the main preamp chassis.
This greatly improves the rejection to
50 Hz magnetic fields generated by
nearby power transformers or 240 V
cables.

Powering Up
No setting -up procedure is

required for either stage, but make a
final check of all components before
applying power to the unit.

PARTS LIST

MOVING -COIL STAGE
Resistors (all 1/4W metal film, 5%)
R1,101 220R
R2,102 100R
R3,103 39R
R4,5,104,105 390R
R6,106 22k
R7,107 6R8
R8,108 680R
R9,109 3k3
R10,110 1k0
R11,12,
111,112 270R

Capacitors
C1,3,101,103
C2,5,102,105
C4,104
C6,106

10n polyester
1n0 polyester
470u 16 V axial electrolytic
680p ceramic

C7,107
C8,108
C9,109
C10,11,
110,111

100p ceramic
220p ceramic
10u 16 V PCB electrolytic

47u 25 V PCB electrolytic

Semiconductors
IC1,101 LM394CH
IC2,102 NES534AN
Q1,2,101,102 BC549

Miscellaneous
L1 Two turns on ferrite balun

core, Neosid type 105012IF14
or 42-002-31

PCB (see Buylines); assorted mounting
hardware; shielded cable.

Fig. 5 Overlay for the moving coil
input stage.

470u
C4

b 01

c e
Q2

39R
C6 pR8 .4:.95580R 1n n
680

R3

Y- temp- R4 II R5
R6-D19Oy

R 390R
22k

R12
100R

47u, I IC2
+25V

icy ()CB,..S
47u4 1) 220p

C9y 25V '4-

E FI11
10u, 16V/--1=3- 810

2708 R9 -4 4-
1k"( l'""

N-VE OvV + VE1

SUPPLY

.111.1111rr

3k3

OUT

IN

ri1

LI 1.101"1 470u

IC eC1034
I:1220R 220R

Y `r e6.0Y
b 0102c'R1 111101

illi10nIC101C103

C2 41=1,in C102.4=1 -1n bc110-1 bb -02-3.- -{R102)- b
c 1008 100R c c AI .1.

C1t1.3.R108C106

8105 n
4R107

39R

2 2k

680R 680p
VR1046R8i-

Y39OR42T 01101063_

IC102 I- I N II OC421751uvl,

illi2C21137 cit)+C110 F1112
47u, 100R

+ 25V

(1)C7 C1016)
loOp 100P

101.1, 16V

P110

R109

OUT

C104

1-

R111 ,

270R

R103
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7400
7401
7402
7403
1404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
1421
7427
7423
7475
7476
7427
7478
7430
7432
7433
2437
7438
7440
7441
74424
7443
7.545
74464
7448
7450
7457
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
748'
7482
74834
7484
7485
7086
7489
14904
7491
/492A
74934
7494
14954
7496
1497
74100
74707
74109
74116
74118
74119
/4170
74121
74121
74173
74125
74176
14128
74137
74136
/4101
74142
74145
74147
74148
74150
741514
74153
74154
/4155
74156
74157
/4159
74160
74161
74162
74167
/4164
14165
74166
14110
74172
/4173
74174
74175
14774
74177
74178
74180
74181
74182
141844
74185
'4186
74188
74190
/4191
74197
/4193
74194
74195
74196
74197
74198
74199
7422,
74251
74273
74778
/4779
74)83
74284
14285
74290
74293
74298
74365
70366

74367 554
74368 554
74390 1004
74393 100p

. 74490 120p
7415 SERIES
741500 12p
741501 14P
741502 14p
741S03 144
741SO4 154
741S05 154
741508 1574
741509 15p
741510 154
741511 15p
741513 250
741514 404
741S20 154
741521 150
741S22 16p
741526 1E9
741527 16p
741030 15p
741532 16p
741.S37 16p
741.538 16o
741547 36p
741547 40p
741551 15p
741.555 30p
741573 258
741574 16p
741075 244
741076 204
741583 45p
741085 6Sn
/41586 20p
741590 280
741597 4..20

741593 .3P
741595 40p
74LA96 100p
741510/ 45p
7415109 30p
7415112 744
7415113 30p
7415114 30p
7410172 42p
7415173 50p
7410174 170p
7415126 304
7415176 30p
7410132 45p
741.0133 30p
7410136 300
1415138 34p
7415139
7410145 750
1415147 160p
7415148 904
74E5161 700
/415163 604
7415154 90p
7410155 404
7415156 404
7415151 35p
7415158 164
/415160 40p
14151E1 40p
7415162 40p
7415163 40p
7415164 48p
741S165 1004
7415160 90p
7410170 120p
7415173 704
74151/4 454
7415175 50p
7415181 140p
7415190 50p
7415191 50p
7410192 50p
7415193 484
741S194 40p
7415195 Op
7415196 504
7415197 554
7415221 604
7415240 704
7415241 70p.
7415242 1104
/415243 804
7415244 654
7415245 904
7415251 40p
/415747 99
7415251 45p
7415258 454

7,900
1113,U loop

7410766 25P
1415273 75p
/415779 45p
7410287 45p
7415298 1104
741.5373 2504
7415324 150p
7415348 150p
7415357 1004
7410353 1004
7415363 1603
7415354 160p
7415365 36p
7415367 36p
7415208 360
7415373 70p
7415374 709
741.0375 500
/415377 90p
7415378 7017
7415390 55p
7415393 504
7415399 200p
7415540 135p
7415547 135p
/415670 170p
4000 SERIES
40,30 12p47

4001
9002 15p
4006 65p
4007 16p
4008 60p
4009 35p
4010 40p
4011 144
4012 16p
4013 35p

4014
4015
4016
4017
4018
4019
4020
4027
4(727
4023
4024
4025
4026
4027
4028
4079
4030
4031
4034
4035
4036
4039
4040
4041
4047
4043
4044
4046
4047
4048
4049
4050
4051
4052
4053
4054
4055
4056
4059
4060
4063
4066
4067
4068
4069
4070
4071
4072
4073
4075
4076
4081
4087
4086
4089
4093
4094
4095
4096
4097
4098
4099
40085
40097
40098
40102
40103
40106
40109
40163
40173
40174
40175
40193
40257
4502
4503
4507
4508
4510

:V1;
4514
4575
4516
4518
4520
4521
4526
4527
4628
4532
4534
4536
4538
4539
4543
4553
4555
4556
4560
4568
4569
4572
4567
4584
4685
14495

504
609
304
454
604
32p
604
65p
70p
20p
40p
204

1304
32p
004
758
404

1704
1604
804

2959
295p

554
70p
554
604
70p
70975:

554
27p
27p
60p
504
604

1304
1254
1204
5004

904
100464

3
4004

18p
184
18p
184
184
20p
204

664
20p
72p

1504
404

1504
95p

3 40
954

9
90p

120p
90p

E 120p
120p
1804
1804

45p
100p
1000
7209

90p
100p
1204
160p

704
50p
404

7004
654 It

504
654

1504
1504
754
45p
70p

1504
75p
90p
75p
90p

5004
30414
1204
1104
1004
2904
504
104

1800
300p
1800

30p
900
454

1007
400p

743 SERIES
74500 60p
74504 804
745013 750
74532 90p
74574 904
74085 300p
74586 1804
740124 3004
74S132 1504
745133 764
745138 2.254
745139 2264
740157 250p
745163 300p
745174 2500
745175 320p
740194 3500
745241 450p

481-0212
A Y1 1313
All -1320
AY, 5050
413 8910
413 8912
/LYS 12244
A15 1315
485 40010
CA30284
CA30,9
043041
CA3348
CA3069
CA30130E
CA3086
CA3089
CA305040
CA3130E
CA3140
CA31WE
CA318I E
CA3162
CA3(89E
CA3240
CA3280G
DAC MOS El

441388
HA1368
1CL)106
IC18038
10647555

LC7120
LC7130
11347
19351
19353
143564
11357
17410C
153014
1M310
LM318
1M319
154324
LM3352
164339
104348
1643500
15377

M380
153/31AN
164382
154385
151387
15389
151383
134394
164709
04710
1.04711
118733
104741
LM747
LIM748
1012917
16.43302

M3900
1.113909

1E83917
11543914
7113915
1M3916
11813600
11515131
68615161

UNEAR tCs M83712
2004 MC1310P
5004 AC1458
011114 MC14951.
320p MC1496
140p 64033400
*pp MC3403
6504 41050098
240p M L920
600p 6111457160

020p 644482214
120p NE531
800 55556
70p 795556

2254 NE564
3004 NE565

71p 7E566
934 5E567

225p NE570
3754 775571

904 5E55344
504 PI 1024

1004 RC4 30
140p RC4151
4504 55668
3004 SF41:110244
1204
200p 51493
2004 56176477

508515
TA7120
TA7204
TA7206
747312
147310
14621
1E74651
TB4800
784810

1361320

184950
TC4220
TCA940
T0410044
TDA1008
1 04 1010
1041022
11341024
10410348
1041170
TDA2(102V
1042020
11071,81
11072,82
17074

2604
1504
404

3504
704

1204
1204
7504
11004
620p

E5
1504

20p
504

4200
1304
155p
1404
254

4264
250p
500p

7043

2004
2800

12504
8004
3504
1754
7504
200p
2504
2504
2004
200p
2754
2004

904
100p

904
300P
3504
1759
3004
320p
2254
60434
120p
250p
3004
326p
3204
454
75p

130p
1104
2034

504
70p

170p
300p
320p
3204
1004
4004
200p
300p
3004
4009
5004
6759

90p
225p
1509
135p
350p
625p
200p

5004 281040E 7004

3004
2709
850p
300p

809
4004
4004
1600

514
1004

1204
954

4254
27p

1209
2000
2254

450
140p
65p
75p
75p

175p
7Sp

1804
120P 17094
350 11094

1209 11170
11430C

1000 JA4170
350p 141.2240
380 72006118
500 0006184
700 ULN2003

100p UPC575
18P .19C592H
704 UPC 115651
359 9917206

200p 992207
140p 982211
55p x92216
959 2.5414

1309 714419(3
210p LN4235
2254 754245

754755
125p 104271
300o 7510349

[COMPUTER COMPONENTS
CPUs
1802CE

66.022650A

61074

/011204

4509
6009

6300 370o
6802 42547
6809 (10
68091 115
87335 7507
3079 8500
801304 3500
80854 5500
INS8060
TMS9980 (20
LBO 3704
Z804 4600
8089 (19

SUPPORT
DEVICES

21144.
2147
4027 3
100.145
4.15 '5
4116 2(
4118 3
4118 4
41641
suit
4116P 3
8514765
5010

3247 8004 7489
3245 450p 7401919
6527 4504 740201
657?
6821 1604

7754 740289

13E61 111104
521 1504
6845 110 ROMPROIVIS
5947 EIO 745188 3250
1950 11104 745287 3084
ffa2 7554 74525 2714
1875 4434 7453117 3260
.1154 11504 745471 4504
13155 1004 740413 850p
8205 2204 745474 6500
8252 1104 745570 6504
8216 1014 74$571 6604
8224 2504

2
745573 50p

11226 504
8228 2184
8243 4504 EPROMs
8/51) 11114 11027 5007
8751 31104 2176 300o
8253 11504 2716 7 Iv 3003
8255 3504 2564 136
957 11004 1516 7  5V 300p
9259 8004 2532 6004
ars
330910

15300404 7732 6004

lasAsio LIARThe
330C 7C 3004
280ACTC 2804
2804DART 8004
18040614 112
2810101 114

CCRTONTROLLER
COM5031 118
0096364 tit
7M59927 (1B
0845 110

997 110
f60

MEMORIES
400p
120p
5004
3009
3000
14187

1301
4500
30017
460p
2009
20047

6009
460o

(0

woo
6504

(3
2000
7104
325p
3504

50

AY 3 1015/
AY-S.1013n
1046,102
7,71637

300p
3000
0500
3000

CHARACTER
GENERATORS
170 3 251311C 7300
110 3.251310 7004
507402674N 710

INTERFACE ICs w01691 015
A 95560; 7760 W D2143 550p
60561, 714
AMISS ".. 350p
494263537 160o
48426t S12 1900
DA -11807 120

D''''78'3704/1 4350475'

351.5812 2604
0508.93 2250

1504
2254
450o
559
56p

9509
7000
8500
5000
326o
3209
7004
9004
320,
712

DS8636
008838

MC'add

6.174.8
.77.344,

54,Y4,1.
54c4024
MC4044
64014411
MC14412

MM581/4
10027303A 100p
ULN70044 1004
75077

;fa
75112 1604
75114 1600
75115 1600
751504 148,,
75154 1400
75-62 2300

375p
1509

/5903 1509
75365 1600
7545172 720
75453 4 72p
75491 2 700
8726 1200
81214 1204
8195 120
8797 189 MODULATORS
811595 90177

811.596 1207
811097 90p
811090 120p
9602 2200
963188 1600
764286 I 350p
24428P b 350o
11.42/9 9 660p
70428E-8 6000

DISC CONTROL
901771 020
FD1791 030

CRYSTALS
M 75800, 1809
100047 30017
210690 300o
1 OM Hz 3207
1 008N1H7 3504
1 8472M111 260p
2 00687.0 250o

45760611-742500
3.276648.
3 579664Hz
3 OWN,
4 006410
4 194mHz

4 4.7.4810
5 00MHz

6797.110
6 1446514
7 OMHz
7 168044
8 00MHz
8 86MHz
10 00090
10 7MHz
16 004950
18 00690
18 417

1079
300p
150o
200v
1504
1759
150p
2504
1104
175p
1754
1754
2504
11104
2504
2009
1504

19 968MHz 1604
26 6901,0542 1509
2' '48181182 2000
17 6667541,.7,6,
49 2.MIA: 1744
50 56441, 4004
1160047, 3004

KEYBOARD
ENCODER
41.6 1376 7004
741911 SCOP

5010/ UHF 3754
88.10r to* 4004

BAUD RATE
6131ERATOR
COM 8116 413

MC 7441 17

TELETEXT ICJ
SA45020 f6
SA45030 19
0445040 7 116
6445050 (9

Solder Bucket
Solder Pin
Solder Pin Jangled)
Too entry: side entry

hood
Locking lever h

Counterpart

DIL SWITCHES
4 we r 904117.471204

4.46402 4509
441802 360p

508144140e
1I3C 481717

CONNECTOR SYSTEMS
JUMPER LEADS

74 Caole with Headers
1404 16pin 24prn 4044

Single end 1454 1864 2404 3504
Double end 2104 2304 3454 540P

CAble with Socked
20pin 2604 344.4 QV,

Single end 124-1 1504 2104 270p 300P
Double end 118"12800 3854 4904 5400

IDC CONNECTORS
it) 20 34 40

Way Way Way Way
904 2004 240P 2700

Receptacle 304 2004 2404 2704
Reader 41.9

EUROCONNECTORS
Plug Skt

DIN 416122 . 32 Way 130p 350p
Angled 2 x 32 Wav 4004
DIN 41617 31 Way 2004 2004
110, 2 x 32 Way please specify A 7. B or

A .. C type)

DIL HEADER PLU
14pin 16474

GS
244d, 40pin

504 604 1009 2754
1304 1404 2004 285p

25 Way
MINIATURE ETCONNECTORS

Me.e Fe
male

200p 2454
2154 255p
2654 3104

100p

1004

ZIF SKTS
2418n ft
7804 17
'07.8 (11

EDGE CONNECTORS
7 156

2 . 18 W. 150p
2  22 Way 310p 1704
2 23 Way 3354
2  75 Way 2104 2007

1  43 VVay 2609
2  43 Way 350p

I 71 Way 700p

LOW PROFILE EN. SOCKETS SY TEXAS
8 pin tp 18 pm 1114 24 IPn 244

14 Len 104 70 pin 111167 28 pm 26p
16 pin 114 22 P1n 224 40 P1P 304

WIRE WRAP SOCKETS BY TEXAS
8p,0 264 184,0 SOP 24 mr. 704

14 p.o 354 20 prn 60p 78 4.1 BOn-

16 prp 404 72 pin 654 40 o.' 1000

ACORN ATOM
P

9114PC 2K + BK Kaersonal 1 IFOTIV5e0 f
Fully Expanded 120 + 120 E198

P&P £2.00
S U (10.20 P&P f 1 00

ACORN SOFTWARE AVAILABLE

VOLTAGE REGULATORS
FOOD PLASTIC

IA
V IA 7805 SOO 7905

12V 14 7812 50p 7912
15V IA 7815 55p 7915
18V IA 7818 5517 7918
744 14 7824 55p 7924
5V 100474 78105 30p 79105

12V 1007171 781 17 30p 791 17
15V 110rnA 781.16 300 79115

OTHER REGULATORS
M3090 IA 5V 1354

1803170 3254
L 0431 /7 IA Ad, 2009
1770371 225p
114323K 3A 54 500p
104723 150mA Ad) 37p
11494 4009
78540 300p

713HGKC
7890540
78MGT2C
78GUIC
79GU1C
/914000
10497
LN1305AH

554
554
504
504
604
654
70P
704

5504
6004

1404
200p
2254
7004
3004
2504

OPTGELECTRONICS
1/95777 454
OCP7I 1804
09912 1200
OPTO-ISOLATORS
11074 130p
MC126 1004
MCS2400 190p
11074 240p
LEDS
0.125'
TIL32 55p
111209 Red 110

TILj1;
Gr 164

18p
111216 Red 180

DISPLAYS
30159
01704
0170/ Red
FNE/357
900500
900507
MAN3640
MAN4640

2004
1404
140p
120p

9073

904
1754
200P

064E8
011401
11178

1204
1204
564

111111 909
111.112 90p
111113 904
114116 90p
0.2"

711220 Red 12p
111222 Gt 154
19.228 844 224
149,04901.91
LEDs IR. G. V. 304
05858131 5704
111311 6004
'11131213 1104

11132112 130p
111330 1404
7750760 2004
DRIVERS
9368 250P
93/0 3000
U006118 3.4217

UON6184 3204

* SPECIAL OFFER *
1 24 25-99 100 4

2114L-2 f1.00 0.95 0.85
2716 2.25 2.10 2.00
2532 4.50 4.00 3.75
4116-200nS 0.80 0.75 0.70

TECHNOMATIC LTD.
MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10

IITel: 01-452 1500. 01-450 6597 Telex: 922800
305, EDGEWARE ROAD, LONDON W2 Tel: 01-723 0233

TRANSISTORS
61316172 1150
0010778 13p
80109 14p
4E117 204
87.147 8 In
13C149 100
EIC15h8 119
61159 11p
BC169C 12p
8C172 12p

510179
07177 14 1174

80023 104
BC184 (14
00107 304
BC212 3 1177

80214 12p
W:137 15,
80377 16p
40337 16.
EIC338 169
0(461 25p
731.477 8 30p
80516. 7 4017
131547E1 16p
BC5480 947

BC5490 184
0055751 tip
BC559C 114
90'70 114
6(171 2 224
85131 2 504
8713578 404
00139 409
65140 404
80193 104
80232
80733 7547
57172.6 064
80241 70p
00212 70p
93677 404
812140 354
602568 70p
68157 51 328
88337 309
17/5739 754
01040 I 259
01879 264
41980 1 254
811396 'BOP

409

3,14
81 029
8E830

81984 5
8'086 7
89328
89088
BF 950
01951 2
81156
OF 890
80739
00019 14.
8U104
1110105

61.1106
HUI°,
11U176
811806
BLZ205

zezi
914891
E3I0
NUM?
0472501
M729E6
6433001
KUM
77170340

M7E7366
NUM.%
010.02
MPF 103 4
kW 105
11495407
6/140412
1.41.571111

6445424
45442

6405443
095456
1.490410
MPS493
114SPUO8
1141115U07

MeSU45
6405165
(14294
114290
119304
11830C
04314
41471C
T19324
11pnc

404

1809
244
244
3947

OOP
454
249

2254
1900

2504
225p
1500
1200
2004
Z008
1450

3609
504

14
2264

9347
2264

f4
SOP

100p
70p
404
404
309
30p
500
SOP

609
400
504
324
104
404
039
60p
90n
784

56p
alp
004
514
4243
69P
020

414334
117330
TIP3441
71934C
TIP3573
TiP35C
119364
111736C
T14414
711741C
T19424
T942C.
11454
109170
114121
114122
119142
T17147
192956
7174055
T1597
770108
ZTX300
779452
71950)
210502
110504
71%562
713(652
210752
V44135

04410KM
01466
70697
20698
257064
214708
25918
20930
201131 7
261513
2t.11-711

207219
2022190
1522217
1623690
71819.
202606
202934 5
15,09060
11,29010
20797,-.
260053

90p
11447

1

115p10P
22474

2907
270p
3410p

65p
714,
1(9
Up

1607
754
75p
104

1330p
789
70p
30p
124
13,
454
15p
16p
30p
55p
004
?Op

1104

/OP
104
214
454
309
30,
45p
109
360
25,
25p
70p

350o
207
207
250
30o
46p
304
470
30p
90

30p

19004
78:3C085

2,3447
151.1581
:51514
251541 4
253,17 3
251704
267205 r

15.1.108 9
2141171
263911
2141820
253813
719:1968
LNA902

11'1 4

263905 b
75401,
/64123 4
2041:5 6
7144401 1

7514427
70487,
219001
255089
755177
205191
2615194
21115246
755718
205401
205457 8
205459
705460
2E45485
205875
705077
266052
268959

259247
255214
218b19,
781:1'77
25C 306
25511.2%
250 '957

2SC,.`",28
2052029

20C2376
25(12612
30178

009
lo

14091

2409
750,,

480
12p
12p
14p
12p

3000
259
109
701
90o
700p
lop
204
650
270
27p
27p
904
604

2147
279
21,
900
904
40p
65o
SOP
40p
404
SOP
444

2507
480

3007
3254
664

1904
130p
654

1500
1504
1604
907

195o
1208
25707

2504
120p

9040 1203
36,1 110p
911.201 1103
151/01 1204
40790 2600
40761 2 750
40408 900
40405 100p
40.10 1009
40411 300p
405134 1204
40595 120o
40673 7591
eye>, 2 1007

DIODES
HO'?' 120
01016 300 204
044, BP
74917 II 64
0495 9p
1/52112 99
081032 10p
'6914 4p
!1197 7p
:194148 dp
1440.21 2 Sp
64003 4 6p
64005

 5140)6
155401 3 149
106934 7 19
75970 94

ZENERS
2.74-334
400mW 9p
1W 15p
TRIACS

3A 400V 604
6A 4004 70p
6A 5004 Up
84 400V 75p
BA 500V 959
1244004 850
174 5004 1059
164 4004 1104
16A 5004 1304
128000 1304

TIWRISTORS
P1 4101V 100P

OA 611718 1400
124 400V 1604
164 100V 180p
164 4004 180p
81106 1104
11060 456
19CR101 36p
74744 27p
251575 1304
764444 1409
205060 34p
/615064 *Op

BRIDGE
RE CT IF IE 05

IA SOY 194
14 1007 207
IA 4COV 254
14 600V 30p
29 50V 30p
24 1000 35o
24 4007 4SP
36 2000 104
74 61009 72p
441008 959

4400 100p
64 504 807
64 1000 1009
64. 46(IV 1249
0.74 4005 2004
254 4.697 ,00p

PCS
MOUNTING
RELAYS
6or 1274 DE 34
54171 2424V DC

1024
6or 12V DC coil
OPOT 5424V
DC,2404 AC2004
6o112V DC Coil
5407,0424V
rx:. 1401, 402219

LOUD-
SPEAKERS
Size
71/2 64R 1904
21/2 8R 1104
2' 891 0111 80 1004

* ADD SOUND TO YOUR 7.X80/13 *
* ZX80181 USER PORT *

( As published in PCW' Oct 'Nov 81
Port module plugs directly into 2C80 or ZX81 to provide 8 input and 8 output hoes. These allow input of data
from switches, pholocells, joy -sticks, etc. and control of up to 8 relays. Also 7 segment LED displays or
LED lamps may be used and solid-state butters may be directly connected to the port. Vanabie tone audio

output may be produced. Ready built Et tested (14.95  P&P 70p * VAT
IFor 2X81 owners, we provide an extender card to accept the RAM pack so no need for an expensive
motherboard/ Reprints of PCW articles 75p - SAE

* MICROPROCESSOR TRAINER *
A5 published ul Wireless World Jan 81)

This micro computer based on 6802 processor and only 8 other ICs. provides 09 to 410 EPROM, 140 RAM,
PIA, 6 digit display and up to 8 monitor commands. Though designed as a trainer Nandcomp can be used
as desktop computer and a software development tool. The spare EPROM space allows modification for
dedicated control or calculator application.
Kit (incl. all comps for computer. psu. & cassette interface, 210 monitor EPROM Et all PCBs) (72 P&P Et

PLEASE ADD 40p P&P Et 15% VAT (Export no VAT)
Government, Colleges, etc. ORDERS WELCOME

VISA & ACCESS CARDS ACCEPTED
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BI-PAK
CB users. Home base
POWER SUPPLY 3A

Rugged Powerful British Made
FEATURES * Sale 3 Amp opera":- * '3 8v
regulated * Electronic short cdcco & overload
protested * Latest technology I C despn
 AffraCtrve compact case * ComPetilfi'eN mad

SPECIFICATIONS * InMA voltage 240 Va.c 501if
Output vol4ge- 138V d c - 1% Maximum wain

mains mod variation :0% load 0-25A * Outset
urrnet - 0-3Ane * Ripple less man 2,111/ up 10

run load * E:0011$10PS- 17515 a ION a 750 M1TO

OUR PRICE only £15.00 ORDER NO 3GA

Cf3 Rigs and Accessories in stock. Sand
S. A. E. for lull lisfinos

8 Blt MICROPROCESSOR
National INS8080AN 40 Pin OIL N Channel Silicon
GATE MOS TECHNOLOGY As used in Nationals
N8080 Micro Computer Family

Instruction Cycle Time 2 uS
Supplied with functional
Block Diagram

BRAND NEW -
NOT seconds or reclaims

100% perfect ORDER NO SX8080 only
Normal Sell price f 4 50 each

Our BI-PAK Special Price 1,,L.00
SO HURRY -- LIMITED STOCKS

40 Pin IC Socket to lit 508080 Otter price

ORDER NO 1609 30p

TECASBOTY
The Electronic Components and Semiconductor Bargain of the Year A host of Electronic

components including potentrOmeterS - rotary and spider presets - rionzoriLvi and vertical

Resistors of mixed values 22ohms to 2M2 -1.3 to 2 Watt A comprehensive range of

capacitors including electrolytic and polyester types plus disc ceramics etcetera

Audio plugs and sockets of various types Plus switches. tunes, heatsinks. wire, nutsrb011S,

gromets. cable clips and ryes. knobs and P C Board Then add to that 100 Semiconductors
in include transistors. diodes, SCRS Ma's. all of which are current everyday usable deuces

!nail a Fantastic Parcel No rubbish all identifiable and valued in current catalogues al well

over f 25 00 Our Fight Against Inflation Price -

Down w n Depression JUST E6.50.

-0111.

Fantastic Audio Bargains

[15

watts per chtnnel stereo amplifier ct N\

Consisting of - ORDER NO STA15
2 x AL60 amplifiers
I x PA100 pre-ampliher
1 x SPTA80 power supply

I a 2034 transformer
2 x coupling capacitors tor 8 ohms 4 70m10

50v and necessary wiring diagrams

-- now only

Save over 110 on this kii £26.00 i

5 watt IRMS) Audio Amp
'Se ()nobly audio amplifier Module Ideal lot use rn
record players, tape recorders, stereo amps and
rassette players, etc full data and back up diagrams
with each module.

Speed:cotton

 Power Output 5 watts RMS  Load Impedance 8-16
ohms  frequency response 5010 to 25 Kf0-3db 
Sensrlunty 10 my for full Output  Input Impedance
500 ohms  Site 85 a 64 k 30mm  Total Harmonic

dislortion less than -53.
Al PAK'S Roe away price

£2.25
You could not Build one
for this price.

1 Amp SILICON RECTIFIERS
Glass Type smiler TEM000 SERIES IN4001-444004

GO 500v dricoded - you select for vats
All peeled devices - NO duds Min 50v

5.11, for C1.00 worm doubt' ORDER NO SX76

Silicon General Purpose NAN Transitors TO -18 Caul
Luck Id leads - coded CV7644 Similar BC147

- K107- 7189 ALL NEW, VCE 70v IC500mA
Me 75.250 50 on 100 off 500 on 1000 out -

PRICE £2.00 £3.80 £17.50 £30.00 .1
Silicon Genial Purpose PNP Transistors TO.5 Case
Lock fit leads coded CV9507 molar 2N2905A to

00K30 VC 60 IC 600rM Mm Ire 50 ALL NEW'

50 off 100 011 500 orl 1000 Off

PRICE £2.50 £4.00 £19.00 £35.00
Order as CV9507

Send your orders to

Dept ET17

BI PAK

PO BOX 6 WARE HERTS.

COMPLETE
AUDIO CHASSIS
STEREO 30 Complete 7 wan per champ Steno amp
board - includes amps pre -amp power stpply, front
panel knobs and Transform,

Almost PRICE

£12.50
TIDE P EJD

MONO PRE -AMPLIFIERS
MIA 100 swede for disco noel MMIOIL unable 10
9100 learn norer
The MM11113 and MM1036 moon preamplifiers we

empattle earth the 01.64 4180 A1125 and ilL250 power

ampatems and hot assmated power Applies.

MM100 Supply voltage 40-65v woos Tape Meg P.0

Microphone Max output 500nw WAS MMUS Supply

voltage 4065; haute 2 Gudars Microphones Max output

599Inv

Silicon NPN`L' TypeTransitors
10-92 Plastic centre collector
Like BC 182L 183E - 1841
VCBO 45 VCEO 30 IC200mA Hie 100-400 4,

ALL perfect devices - uncoded ORDER AS SX1831
50 out 100 Of 500 off 1000 off

£1.50 £2.50 £10.00 £17.00

PNP SILICON TRANSISTORS:
Similar 210500 - ZTX214 - E -Line
VCEO 40 VCBO 35 Ic 300mA Ile 50-400

Brand New - Oncodea - Petect Devices

500 off -100 off 500 off 1000 nfl

£1.00 12.50 £15.00 £25.00
Order as It XPNP

Use your credx1 card. Ring us on Wart 3182 NOW and

get your order even taster Goods normally sent Trui

Class Mail

Remember you must add VAT at 15°,, to your Me'

total Postage add 50o per Total orde'

DIGISOUND 80
MODULAR

SYNTHESISER
A synthesiser for the professional and amateur
keyboard player, for education and for the
beginner. The DIGISOUND 80 suits all levels
of keyboard skill. If you want to know how,
then read on.

II

000a0000)09089Q000C
.041kro Q9090990.eitteeogrefe00000099
ec#60

40001040004190940040040044
010 (Is 40 40  40 40 40 00 00 00 01 IP 4P.000.00000.9090041tee:'111100,:e

Alainimmav

BEGINNERS: A small synthesiser may be assembled at
a price comparable with pre-set types. The DIGISOUND
80 has unique facilities and you can learn about
electronic music synthesis with the aid of our User's
Manual. When you are ready to go beyond the 'mini-
synth' stage then simply add more modules to suit your
requirements and your purse.
EDUCATION The modular concept is ideal for teaching
both music and the physics of sounds. The micro-
processor add-on converts it to a project of even wider
application.
KEYBOARD PLAYERS: The use of the ALPHADAC 16
microprocessor controller allows up to 16 voices in the
polyphonic mode as well as providing many other real
time keyboard control routines. NEW recording/
composing/sequencing programs provide you with the
opportunity to create exciting music - imagine playing
back a composition with each voice set to a different

' instrument!
'KEYBOARD SKILL: The ALPHADAC programs have
facilities for composing and recording in both real time
and not real time. The latter allows entry of notes at any
speed and subsequent playback at the required tempo.
The not real time mode is essential to synthesists of
limited skill and a boon to the experienced player.
THE DIGISOUND 80 - IN ANY CONFIGURATION
- OFFERS YOU THE BEST PRICE/PERFORMANCE
CHARACTERISTICS
Kits supplied ex stock and ready built modules, or
complete synthesisers, are available to order.
NEW IC's from Curtis electromusic Specialties;
NEW modules; NEW users manual plus easy to
follow construction notes.
Wirte or telephone for more information from the
ELECTRONIC MUSIC SPECIALISTS:

DIGISOUND LIMITED
13 THE BROOKLANDS, WREA GREEN,
PRESTON, LANCS. PR4 2NQ
TEL:0772 683138
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81111 MOD AIM INN NI\ NI= IN= IMIN /nib IMO,

111-1171-nlin IMF ,i1r1r,WilltilirNEI AIME MINN

'MgrWI IF SWIM= k' `nr"Wk"O'
RETAIL.MAIL ORDEREXPORT LONDON'S TEST EQUIPMENT CALL IN AND SEE FOR YOURSELF
INDUSTRIALEDUCATIONAL CENTRES OPEN SIX DAYS A WEEK okggLA
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CROTECH 3035
10 MHZ Scope
Plus Component
Tester
5" - 130mm Flat Face
Tube DC - 10 MHZ

5mV/DIV 220/240V AC Trig. to 20 MHZ

As advertised by us at £189.75 inc VAT

s.*E16850 Inc.VAT

'UK c/p £3.501 Exclusive to Audio Electronics

PROFESSIONAL 100 K OHM/VOLT
MULTIMETER
30 ranges 15A AC/DC
1.5 KV. 200 meg ohms.

Features mirror scale.
polarity reverse. electronic
overload protection. taut band
suspension.

As advertised by us at £67.50

+ case i.e. £84.00

°N* £49 Inc. VAT V"
(UK c/p £1.501with leather case .1
Exclusive to Audio Electronics

fill, OM=

LCD LOW COST MULTIMETERS
DOW 3', chg.! LCO 26 anqe bust, button 2A £32 95
AC ioc 20 meg own
IMO011Ailas thgn LCD iSrange oust
WHOP ors vie Tester roe DC thio AC Ai
tool 3', digit LCD30 range Rotary wren Pius
toe Tester la Acroc

will always find a range or low:95test
equipment accessories tows irons and
boards in stock also special of lets for Certain
equipment which will vary from time to time

Price correct at time of preparation E8.0E
All mice, include Vol

CHO

now corThowty buzzer plus much more Rotary switcP

RGESTFROM UK s LA RANGE

STOP PRE Mr, 011023 'eve 15A ACreic ange

£59.95

£4350

4

TRIO OSCILLOSCOPES
Range of mains operated Scopes with 5" displays. triggered
sweep (UK c/p £3.501

OUAL TRACE
CSI 562A 10 MHZ 10 MV. 1 micro sec £267.95
CS1560A 11 15 MHZ. 10m V: 0 5 micro sec. £341_55
CS1566A 20 MHZ, 5mV. 0 5 micro sec. £363.40
CSt577A 35 MHZ. 2mV. 01 micro sec. £523.25
CSI820 20 MHZ. 2-5mV 1 micro delay sweep £483.00
CSI830 Mk 11 300 MHZ. 2mV 0 2 micro sec £626.75
dated delay line)
CS1575 5 MHZ lmV 05 micro sec Multi display Audio scope

£312.80

SINGLE TRACE

CS1559A 10 MHZ. bury 1 micro sec 5" display Triggered
sweep (UK c ip £3.50) £251.85
C013030 5 MHZ. 10mV, low sweep for observation below 1 HZ
and up to 450 MHZ. 75rnm display (IJK c ip £2.00) £124.20
Optional probes - all models
xi £7.95 x10C9.45 xi-xioC10.50 noo ft 6.95

CROTECH OSCILLOSCOPES
Range of Portable Scopes mains and battery operated
Plus special features (UK c ip £3.001

3030 Single trace 15 MHZ 5mV. 0 5 micro secs. Plus built in
component tester 95mm tube £166.75
3131 Dual trace 15 MHZ. trg to 35 MHZ 5mV. 0 5 micro sec
130mm tube. plus component tester £264.50
3034 Battery.mains dual trace 15 MHZ, trig to 20 MHZ
built in Nicads 5mV. 0.5 micro secs. £356 50
rEliminator charger optional £28.751

Also Available 3033. single trace 3034
3337 dual MHZ. 130mm

.s.

r-

£293.25
£408 25

STOP PRESS

Model 3035 was £189.75 - Special Offer £168.50

MULTIMETERS

_

IUK CI) 65p Or £1.001or twol
CHOOSE FROM UK's LARGEST RANGE

KRTIOI 10 range pocket 1K/ Volt £4.95
KRTIDO 12 range pocket 1K /Volt £5.50
TIOL 12 range 1K /Volt  overlead £5.75
NH55 10 range pocket 2K /Volt £6.50
ST5 11 range pocket 4K /Volt £7.50
AT 1 12 range pocket Deluxe 2K/ Volt £8.95
NH56R 22 range pocket 20K Non
YN360TR 19 range plus Hfe test 20K ;Volt £14.95
KRT5001 16 range - range double 50K /Volt £17.95
ST303TR 21 range plus HIe Test 20K /Volt £18.95
ATI 020 19 range Deluxe plus Hfe Test 20K/Vole £1 8.95
ECT50130 As KRT5001 plus colour scales 50K/Volt

£18.95
7081 18 range double 10A DC 50K /Volt £23.75
TtAK500 23 range plus 12A DC plus cont buzzer
30K /Volt £24.50
16&n 36 range large scale 10A AC/DC 50K /Volt £28.50
AT2050 17 range Deluxe plus Hie tester 50 K/Volt

£29.95
AT210 23 range Deluxe 12A AC/DC 103K /Volt £32.50
360TR 23 range large scale 10A AC/DC Hfe test
50 meg ohm. IKV AC/DC 100 K/Volt £39.95
4'11111/01 ,H00 !FM) crnPfS

SW AIR f
SCOPE ADD ON UNITS ion Al I SfOrIF,
LTC905 S,m.conductor Curve tracer ' £95.45

ipost 85p.

£29.95
(Post 55pi

0265 Component Tester

CLAMP -ON -METERS
INSULATION TESTERS

Multi -range clamps all with resistance
range. carry case & leads. Also digital
and DC clamp in stock (UK c/p 75pi

513013 3004 600V 9 ranges £25.95
ST3I0 300A 600V 9 ranges £28.95
K2602 1504 600V AC 7 ranges £35.95
-K26063004 6130V AC 8 ranges £49.50
K1803 300A. 600V AC 9 ranges £59.95
1129039004 750V AC9 ranges £77.50
K2103 1000A. 750V AC 9 ranges £95.00
'Optional temperature probe £13.80
ELECTRONIC INSULATION TESTERS
Battery operated complete with carry
case (UK 013E1.001
TF500L 500V / 100Meg Plus 0-100 ohm

£65.00
K3103 600V 100Meg Plus 0-2 6K ohm

£109.00
K3106 500V 8. 1000V 1000 8 2000Meg

£119.00
K4I01 Earth resistance rester £149.00
M500 Hand cranked insulation tester
500V ,100Meo £79.50

THANDAR - SINCLAIR
Reliable low cost portable instruments. bench models all
255 x 15 x 15cm Generators mains operated rest battely
(supplied) UK c/p Hand models 65p bench £1.15)

DIGITAL MULTIMETERS 135, digit LCD)
TM354 Hand held. DC 2A 2m ohm. lmV - 1000V DC. 500v AC

£45.94
TM352 Hand held. DC 10A. Hfe test Continuity tesL £57.44
TM353 Bench 2A AC/DC 1000V AC/DC 20M ohm TYPTcal 0 25

NEW LOW PRICE £86.25
TM351 Bench. 10A AC/DC. 1000V AC/DC. 20M ohm
Typical 0 £113.85
FREQUENCY COUNTERS 18 DWI)
PFM200A Hand held LED 200 MHZ tOmV (600 MHZ with TP600.
New Model fitted BNC sockets £67.50
TF040 Bench LCD 40 MHZ 40mV r400 MHZ with TP600) £126.50
TF200 Bench LCD 200 MHZ 10-30mV (600 MHZ with crpowii

£168.75
TP600600MHZn 10 Prescaler 10m V £43.13
GENERATORS (All bench models) mains operated
TG100 Function 1HZ-100 KHZ Sine ISO/ Triangle./TTL £90.85
TG102 Function 0 2 HZ -2 MHZ Sine /SO/ TriangleITTL £1 66.75
TG105 Pulse 5 MHZ-5HZ (200nS-200mS) various outputs £97.75

OSCILLOSCOPE (Bench model low power portable)
10 MHZ 2" trace 10mV 0.1 micro sec All facilities
Model SC 110 £159.85
Rechargeable battery pack £8.63. AC adaptor/charger £5 69
OPTIONAL ITEMS
Carry case (bench only) £6.84 AC Adaptors (state modell £5.69

2.;
GIII

LOGIC PROBE i" ciP 45/11
Leader L DP076 50 MHZ
tOMEG ohm tOn Sec
with carry case

£56.90

KEITHLEY PROFESSIONAL
DIGITAL MULTIMETER
Model 130 25 range Easy to hold and use
LCD 0MM Size 7 x 31 x 15

Ranges

DC Volts 200mV-1000V 0 5°100 micro volt
AC Volts 200mV-750V 1°. 100 micro volt
DC current 2mA-10AMP 1.2°r 1 micro amp
AC current 2mA-10AMP 2°, I micro amp
Resistance 200 ohm20 Meg 0 5° 01 ohm

£102.35

.1,10,,
a to

TV COLOURGENERATORS
PAL UHF and VHF Models
LCG393 VHF 6 pattern £143.75
LC6392u UHF 15 pattern £228.85
LCS3EV VHF 15 pattern £231.15
ics399 \awful* 13 pattern £57210

Fmnn NWAnS
MC101 UHF pocket colour} £162.50

P 444
ISM MINMO 1MM FRAI Od.M.M IM SIMIsimE iwqrs. IN MI NS MNIMB===7 'Mk., sew MUM MUM II1MM ar.= %WSW"

,MINn

CUBEGATE
LIMITED

301 EDGWARE ROAD,LONDON.W21BN,ENGLAND. TEL 01-724 3564
ALSO AT HENRYS RADIO, 404/406 EDGWARE ROAD, LONDON W2

Aeg CegiNI 6 PAW A hiel5K /N "WD -915- bUeSZEIF

11101/the Order by Post
with CHEQUES/

ElACCESS/VISA
or Telephone
your order

-
I Allow upto10 days
for delivery

FREE brycl,'./Ck-s

Send large SAE
I 20p UK /
Schools, Companies,
etc. free on request.
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FEATURE

COMPUTER
CONTROLLED

LIVE MUSIC
Computers have been making inroads into the music business for some

time now, but Peter Finbarr-Smith shows how even small groups can
take the whole concept much further.

Music has always been popularly regarded as a purely
aesthetic activity, with the musician condescending to
operate the instrument simply because there had to be

some way to make his music audible to the lesser creatures who
provided his meals! Along with this idea goes the thoughts of
some 'purists' that there is no place at all for electronics in
'serious' music. On the practical side, however, it's hard to beat
a craftily applied wah-wah pedal as an emotional shifter, just as
Segovia (or John Williams) can make strong matrons weep(or so
I'm told), by wiggling a finger on a guitar string!

Of course, the answer lies in technique -a method of pro-

ducing a specific effect in a listener by means of a trick, whether
mechanical or electronic. Nevertheless, the 'old school' make a
hasty distinction and throw their hands up in horror when a
musician 'wiggles his finger electronically! But whether the old
school like it or not, they cannot halt evolution, in music or in
anything else, and with the microprocessor very firmly with us,
evolution will accelerate.

Whoever it was who said that the microcomputer would
affect all of society was guilty of understatement. With some of
the 'big name' groups turning to total computer -control of live
shows it would seem that, in the near future, if you haven't got a
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microprocessor inside your guitar then you might as well not
bother with strings either! In fact, while it may not quite come to
that in the immediate future, computer -control (of the equip-
ment, not the music) is neither particularly difficult nor, these
days, incredibly costly. Anyone owning one of the many brands
of 'personal' computers can start to think seriously of some of
the possibilities of equipment control, plus, perhaps, computer
generated sound effects.

This article is intended to show the scope of computer -
control when applied to amplifiers and auxiliary equipment
such as mixers, echo -units and (for the really advanced!) syn-
thesisers and to show how it is done. At least, some thinking
about new possibilities in music should be sparked -off.

Programmed Pots
To begin with, a computer can control volume, treble and

bass, plus any other controls, on any or all amplifiers, plus
parameters on other equipment used in a live performance or in
a recording studio, with an accuracy which is unrepeatable by
manual means. The computer can be small and easily carried,
with a minimum of setting -up. In fact, once it has been program-
med, setting -up is very much faster than before; probably the
only adjustment necessary will be for the public address level,
which is likely to be affected by the acoustics of the venue.

Although rehearsals, often conducted at a leisurely pace,
can allow careful adjustment of equipment for special effects
during a number on stage, there is usually very little time to
make careful adjustments - especially when there are full mix-
ers and synthesisers to take care of. The actual results are often
a compromise, leaving the musicians disappointed, and the
roadies (yet again) accused of sabotaging a carefully rehearsed
effect. A computer, however, can re -set the whole lot quicker
than you can say 'you're sacked', and can give results identical
to those obtained at rehearsals. Apart from the obvious benefits
of this arrangement, it is unbeatable for live recording as well
saving a lot of time 'on the night'. Lights can be controlled, not
only for on -off, but also for the exact level of brightness required
for a difficult colour mix. Of course, once it's in the computer's
memory, it never changes - although it can be changed very
easily when necessary.

Data Chains
Here's how it's done. For convenience, we shall consider a

set-up consisting only of amplifiers. The explanation also ap-
plies to the use of other equipment. The computer to be used
for the system is set to the mode which would normally pass in-
formation to a cassette for storage, or to a printer. But now these
items are replaced by the amplifiers. The computer doesn't
know the difference (not so smart, eh?), and so is quite willing to
send data (information) this way, even if it seems to go nowhere
at all! Figure 1 shows how the system is connected, both for a

COMPUTER

UNIT 1-------

NOTE.
C = CLOCK
D - DATA
R = RETURN

COMPUTER

UNIT

UNIT 1

la°

UNIT

UNIT 2

DIGITAL
COMPARATOR

UNIT 4

UNIT 3 UNIT 4

r --

Fig. 1 How the computer control lines are wired for a small system (a),
and a larger set-up (b).

small to medium set-up (a) and fora large system, which might
also include such items as recording equipment and lights (b).

A cable is connected at one end to the computer's tape or
printer socket, its other end going to a special socket on the
back of the first amplifier in the 'chain'. Inside the amplifier the
data goes to a decoder/command circuit. The data is also
'beefed-up' a bit and sent on its way out of a second socket via a
similar cable to the next amplifier in the chain. In this way the
data is sent to each of the amplifiers, and ends up in the last unit
in the chain. Other units may be added at any time by simply
joining them onto the chain.

For larger systems, another gadget is added into the chain.
This is called a 'digital comparator' and both the computer out-
put and the last amplifier in the chain connect to it. This device
now issues the data to the units, and there are no prizes for
guessing what it does! It takes a sample of the data leaving the
computer and compares it with the data coming back from the
last unit. If there is any difference between the two (usually
caused by a broken cable or a disconnected plug) then a red
light illuminates on the comparator's front panel. Computers
using the printer socket for data output will halt the program un-
til the fault has been fixed. The comparator usually gives its war-
ning during set-up, with the lamp lit until the whole system has
been connected, as faults of this nature rarely happen during a
performance.

It will be seen from Fig. 1 that there is a second cable: the
clock line. The cable comprises two wires, data and clock, in-
side a screen (rather like a thin guitar lead) and the screen keeps
interference out, as well as preventing the fast computer signals
from radiating electrical noise. The clock line is used to syn-
chronise the data signals, and will be described later in the arti-
cle.

Inside Story
Figure 2 shows a block diagram of a computer -controlled

amplifier. It will be noted, after a quick glance, that the main
amplifier is not actually connected in any way to the special
electronics. The keen do-it-yourselfer will immediately realise
that if he were to obtain the decoder/command board, then a
slave amplifier would complete the unit! Quite correct. It
should not be long before such boards are available, and nor-
mal amplifiers could then also be modified, possibly with a
switch marked 'CC' (Computer Control) and 'N' (Normal), fitted
to the front panel of the amplifier. However, a commercial pro-
duct would either present the decoder/command board in a
'black box' for connection to a slave amplifier, or would consist
of a unit combining both the board and an amplifier.

Getting back to what happens inside, it will be seen in Fig. 2
that the clock and data lines enter into and exit from the data
receiver. In fact only the data enters the receiver, the clock be-
ing used to merely operate the input gate, ensuring that each bit
of the data word enters the receiver at the correct time. A bit is
either a '1' or a '0', and (usually) eight of these form a data word.
More about that later!

As the amplifiers are in a chain, with each passing data to
the next, then there has to be some means by which each unit
'knows' which commands are intended for it. The decoder takes
care of this by looking at the first word in a group of words sent
from the computer. If the correct address (the unit's personal
name) is represented by the word, then that unit will accept the
commands which follow immediately. As the data flows
around the amplifier chain at the speed of light, it can be said
that all units receive the data at the same time. The actual delay
during the 'passing on' process occupies only millionths of a se-
cond.

Having accepted the first data word as the correct address,
the receiver then passes each of the following words to the
registers associated with each control on the amplifier. The
registers are small memories capable of holding a single word
(whereas the main computer memory can hold thousands of
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Fig. 2 (Above) Block diagram of a computer -controlled amplifier.
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Fig. 3 Typical data and clock signals when an eight b't word is being
transmitted by the system. The data is clocked in to the registers by the
pulses in the clock signal, shown here as a separate waveform. Some
systems may combine the clock and data into one signal.

words). Each word stored in the registers - consisting of eight
bits, either 1s or Os - is then converted into a voltage. The
voltage is then applied to the appropriate part of the
preamplifier, Volume, Treble or Bass, and these 'controls' are
set until the computer sends the next batch of data. This usually
happens at the end of a 'number, unless the controls need to be
altered during the number for special effects. Some of these

effects can be really startling, as when the computer has control
of both tone and volume, an instrument can be made to virtual-
ly 'talk'! In other situations, the controls on a particular
amplifier may not need alteration for extended periods. One
obvious occasion when alteration of volume is needed is when
a guitar changes from rhythm to lead, for example, when it may
be necessary to go into the melody fast, without wasting time
twiddling knobs!

Hi, Lo, Hi, Hi, Lo
Having looked briefly at what goes on inside the amplifier,

we shall now take a look at the clock and data signals. These are
shown in Fig. 3. When the signal is high, it is said to be a 1, when it
is low it is said to be a 0. The data line is normally high when in
the rest state, to minimise the risk of interference producing
false data. The level then changes to low before the word
begins, then follows a series of 1s and Os (usually eight of them)
before the data line returns high, signifiying the end of the word.
The highs and lows of the word tend to flow together if there are

TREBLE

REGISTER 3

lit
DAC 3

PREAMPLIFIER

BASS

ADDRESS
DECODER

MAIN
POWER
AMP

TO
SPEAKERS

more than one of either type together, so the clock is used to
'chop' them into something recognisable by the decoder. In this
way, the data is said to be 'clocked in'. In Fig. 3 the clock is
separate from the data for this purpose, but in some systems the
clock is 'buried' in the data, to be separated in the unit being
controlled. Other systems use the change from the rest state in-
to the active state as a signal to the unit to start its own clock
which then clocks the data into the receiver. The choice of
method seems to depend on the manufacturer's individual
preference.

So now that we all know how it works, let's take a look at
the programming, without which the system is useless.

Programming
This job logically falls to a roadie. There is much said about

roadies, but with the musicians all busy, who else is there? Jok-
ing aside, this isn't such a bad thing, as many of the 'gear
humpers' are of exactly the right temperament to do an efficient
job on the programming It goes like this: the equipment having
been set up for practice, the various controls need to be set. As

the controls are now electronic (no, they're not pots driven by
motors!), they have to be set up from the computer keyboard.
First the address of the unit in question 's given by the program-
mer, and then the various controls ,-e one by one. During
this process, the compirer is programming itself in answer to

the questions and, if the set-up is satisfactory, then this
represents the repertoire -entry for that number. Alterations can
be carried out by simply recalling a unit's address, and re-
entering the set-up information. In a number of cases the levels
used for practice are different from those used on a gig, so the
programming may actually be done in silence, based on live ex-

perience. Normally a 'frame' program will be used, which has
been prepared in advance, and which asks the appropriate
questions, thus considerably speeding up the whole process. A
typical example of questions (and answers) seen on a computer
monitor is shown in Fig. 4.

In this example, the system is capable of controlling 26
units (amplifiers, mixers, lights, etc), and these are given
alphabetic addresses for convenience. In fact, the number of
unique combinations in an eight -bit data word is 256, so there is
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no reason why a system should not have numbered units - up
to 256, it necessary! Ideas for multi -group outdoor concerts
arise here! The numbers following the questions relate to the
settings of the controls. Each control is capable of 256 positions
(corresponding to a knob with 256 marked positions, if it were
not electronic). It is obvious that the precision and degree of
control setting is far superior to the best efforts of us mere mor-
tals!

From a programming point of view, a mixer is considered to
be a number of amplifiers, one for each channel, and something
like an echo unit has its own questions on the screen, relating to
individual controls such as reverb levels for example. The same
applies to the special controls on a mixer (foldback, etc). The
reader may now be wondering how the computer knows what
controls are available on what equipment. It knows because the
frame program has been specially written to suit the group's
equipment. Software (programs) has to be prepared for any
serious use of a computer, but given the ground rules, the soft-
ware is usually produced by a member of the group, unless a
'package' has been bought from a company specialising in
machine -control (as this branch of computing is called). This is,
of course, expensive and while a dozen or so of the top name
groups might invest to this extent, there will be hundreds who
are prepared to try it themselves, with varying degrees of suc-
cess.

Minding The Store
At rehearsal, as the gear is set up, the computer is busily

programming itself. Therefore, when the group are satisfied
with the performance of the equipment for that number, it is
held permanently within the computer's memory, along with its
title. As different numbers are practised, so a repertoire is built
up. In fact this process, coupled with false starts and other pro-
blems, may take quite a long time to complete; but as with all
such things, when the computer is switched off it promptly
forgets everything - losing the lot! So there has to be some way
of storing the information for later use.

On the smallest systems this can be done on cassette. For
computers with only a small memory, a full repertoire may have
to be stored in morethan one section, each section being load-
ed during a gig - possibly in the interval, for the second section.
Alternatively, the particular show may have to be assembled in
advance, with just the required numbers being stored in the
computer before the show starts. Each new set-up for all or just
some of the equipment is sent out by pressing two keys on the
computer keyboard, either between numbers, or during them,
for special effects.

For larger systems, especially those being used for live
recordings, a floppy disc unit is necessary, rather than a cassette
recorder, as the great storage capacity and high speed of a disc
unit means that a large repertoire may be stored on one disc and
any part of it called up almost instantaneously.

Before the g -min begin to play the next number, the
operator simply calls. !,-* of titles on to the screen, and a
question at the bottom of the list asks: WHICH NUMBER DO
YOU WANT? In answer to this, the choice is keyed -in, and the
system is immediately programmed for that item. The number
chosen may require a change to some (or al I) of the gear during
the actual performance. The operator simply presses two keys,
and the re -programming is done instantly while the group are
still playing. Too simple? Well, he's got to press the keys at the
right time, naturally!

Getting Started
At the present time there is very little commercial equip-

ment available for the computerisation of sound equipment.
There is a reasonable amount of studio gear around, but it is on-
ly applicable to live recordings, and does not help the group.
There is, however, some equipment in the pipeline, and we are
told that this will take three distinct forms:

M:FIER 41119.£3$2

vOLLIEs

SET TERI-)

SET
:N.41

APtiLIFER. .ttri4 PRarAtIMEIH

TE 1-17"..,PE.Ec:

FRCeinEr

Fig. 4 Typical screen readout during programming.

 The 'bare board' type of computer -controllable
preamplifier, which can drive slave amplifiers directlyor can be
fitted inside a normal amplifier.
 The above preamp inside a case, complete with power sup-
plies and ready for use with slave amplifiers.
 The complete computerised amplifier in several output wat-
tages: an almost featureless black box with no controls at all, ex-
cept a power -on lamp and an instrument input socket in the
front, with the two computer sockets on the back.

Other expected equipment may take longer to appear,
such as echo units, effects generators, lighting control units,
mixers, and a synthesiser with no controls. Needless to say, the
latter item will not be cheap!

So do we sit back and wait? Well, if the preamplifier boards
are going to be available reasonably soon, then we still need a
computer, and some time to learn to program it, so perhaps that
should be the first step. Computers such as PET, Apple, TRS-80
and so on, are reasonably priced and are potentially suitable,
but even if there is a printer socket (there will certainly be a
cassette socket) available, we still need to add a clock line. This
is achieved by finding the point inside the computer where the
system clock enters the printer or cassette circuitry, and using
gates and a counter (three integrated circuits needed), the cor-
rect number of clock pulses can be sent along with the printer
data (from a spare pin on the printer socket).

If the chosen computer has only a cassette socket, then the
modification is still not too difficult. Having found the clock, we
must now find the data where it enters the cassette circuit. This
is brought out in the same way as the clock, or, ideally, to a new
socket fitted for the purpose, to the computer. And we're ready
for business! The foregoing is not as difficult as it may sound,
but it certainly takes guts to stand by and watch a roadie disem-
bowel a new microcomputer! For those who can't face that,
take heart. There is at least one computer specially designed for
the job already available, ready to plug in and run.

Conclusion
In the musical field as much as in any other, the microcom-

puter will make a powerful contribution toward evolution. Its
applications are limited only by the imagination of the user. As
the machines become lower in price (because everyone in Bri-
tain except you has already got three of the things), we should
be seeing simple guitar tuning aids and soon, being run by com-
puters almost powerful enough to take man to the moon, and
with sufficient memory to catalogue the British Museum. ETI
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NENRys DIVISION
COMPUTER KIT TANGERINE COMPUTER

141177,
SYSTEMS p:s8,.°Eks"/

LONDON & HOME COUNTIES STOCKISTS FREE

friMtsVigoNs 404 EDGWARE RD. LONDON, W2 1ED TEL: 01-402 6822

TANGERINE*TINGERINETANGERINE*TANGERINE*TANGERINE
MICROTAN 65

Microtan 65 is the most advanced
powerful, expandable micro
computer available it

also happens to he the
most cost effective,

Electronrc Today
International held a

mammoth cirrvey of lots
The result Mrcrotan 65

WINS COMPUTER CLASS'

MICROTAN 65 CONTENTS
High quality plated thru hole printed circior board, solder team and stiL
screened component idennticat ion 6502 microprocessor 10 monitor
TANBUG Now with V. Bug 1K RAM to user programme. stack and
display memory VDU alphanumeric display of 16 rows by 32 characters

MICROTAN 65 system hie binder 136 page bound users hardware,'
software manual with constructional details and sample programmes
f_ogIc and discrete components to fully expand MICROTAN 65

'he MICROT AN 65 kit has won widespread acclaim for its superb
presentation We pay attention to detail'

NIT FORM £69.00 + (10 35 VAT total (79 35

MICROTAN 65 assembled and tested
Spec:lir-arm, as above but assembled and fully bench tested by ourselves

£79.00 + (1185 VAT total (NOBS
TANK° V2.3 KIT IS4pirsuM f21.116 wti

MICRON
COMPUTER

FULLY
BUILT,
TESTED,
and housed
SYSTEM RACK

MICRON

550
6502 based microcomputer VDU alpha numeric display Powerful
monitor TAMBOV 8K RAM 32 parallel Is 0 lines 2 TT: serial I '0 lines

POW 16 Bit counter timers Cassette mierface Data bus buffering
Memory mapping cons' 71 key ASCII Keyboard int luding numeric
keypad Includes power supply Also includes the first '10K MICRO
SOFT BASIC' available Ln the U K All the usual BASIC commands

£395
-nr VAT PAP

TANEX £43.00 Minimum

Config Ktt

CONTENTS
+v A f 6 45. total f 49 45

High gualay plated thru hole printed circuit board solder resist arid s -s

screened component tdenidicatron I C sockets kg ,fletttntt exPans
64 Way 0 I N edge connector 1K RAM. cassette interlace 16 pare,'
I/O lutes a T 11 serial 1/0 port. two 16 brt counter loners data this
hollering memory mapping, logic and discrete components for
maximum expansron TANEX users manual r.
TANEX !Minimum confrguration) Assembled

£53.00 +V A T f 7 95 total (60 95

MICROTAN 65 OPTIONS
LOWER CASE PACK MINI MOTHER BOARD
Two integrated circuits which connect Used to conhec! r oran to Tone.

,coo locations on MICROTAN Boil? £10.00
allowing 128 displayable characters

£9.48 + (1 42 total (10 90

GRAPHICS PACK
Five integrated Circuits which connect into locations on MICROTAN
allowing the display of chunky graphics 164 x 64 prxelo vVhal are
chunky graphics' Well imagine a piece of graph paper with 64 spumes
xerfically and 64 squares horizontally a total of 4096 Each square car

he made black on Mitt!

£6.52 + VAT 98p. total 17 50

20 WAY KEYPAD
Inexpenstve means of getting up and running Uses Schaeferr key
switches. and connects to MICROTAN through a 16 pin D I L plug on

ribbon cable Black anodised escutcheon with TANGERINE legends
nnrshes off what most be the best value for money keypad available
Available assembled and rested

£10.00 +V A T ft 50. total fl 1 50

FULL MANUALS:
MICROTAN-TANEX-BASIC-X BUG

ALL MAO EACH

TANRAM
Available now tanram - 40K Bytes on
one board. Single board of bulk memory
Offering 7K Static RAM 12114, and 32K
Dynan', RAM 141161 Onboard refresh ,s
totally transparent to CPU operation and is
unaffected by normal DMA's TANRAM fulls
expands the available address space of the
6502 microprocessor MICROTAN. TANEX and TANRAM together
PrOvrde 16K RAM, 486 RAM and II( I, 0 that s a lot of memory
and a lot oll,r13, Built and tested TANRAM ASSEMBLED

40K NAM CARD with IDLEDYNAMIC NAM £78 *VAT
CONTENTS High quality plated thru hole printed circuit board solder

resist and silk screened tomportem rdentifrcatiOn Full complement of
I C sockets for maximum expansion 64 way DI N edge connector
Ill RAM 121141 Data bus buffering TANRAM users manual

EXTRA RAM,
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TANEX EXPANSION
Expanded. TANEX offers 7K RAM

locations for 4K EPROM r27161
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MICROSOFT BASIC, 32 parallel I.
lines. two 771 serial i!El ports a
shad serial lr0 port with
RS132 /10mA loop full modem
control and 16 programmable baud
rates lour 16 bit counter limns.
cassette interlace data bus
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EXPANDED TANEX KIT IF xcludes ROM MG and BASIC

£89.70 +VAT (1346 total f103 16
EXPANDED TANEX ASSEMBLED

£99.70 +VAT f1496 total f11466
OPTIONS TO FULLY EXPANDED TANEX

10K Extended MICROSOFT BASIC in EPROM with manual)

f49.03 +V A T (7 35 total (56 35

Extra RAM I K r2 x 211418.20+V A T 78p total f5 gp

SEMAL IN KIT E1725 Dip.

6522 VIA (8 00 + fl 20. total 20

ritg wriaiiia Al (260 10131 (1995

ILS YOU CAN SEE THE PRICES OF OUR EXPANSION
COMPONENTS ARE VERY, VERY COMPETITIVE,

MEMORIES EXPAND YOUR SYSTEM WITH OUR TANGERINE

Viscounts 10% for 4 15% for 8 20k fix 16 APPROVED CHIPS

2102 1K x I Static RAM 000 IM 6402 UART 50

2708 (3.50 2114 IK x 4 Stanr RAM (2 95
2716 a 50
MK 4116 166 x 1 Dynamic RAM

41181K x 8 Static RAM (750
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TANGERINE DISC SYSTEM
ata CONTROLLER CARD £150.00 . VAT

DOUBLE SIDED DOUBLE DENSITY DRIVE

£215.00 VAT
CR, M DISK OPERATING. SYSTEM

AVAILABLE JANUARY am. VAT
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DEC 61

POWER SUPPLIES
MPS I Input 120 or 240V AC Output 5 Volts al 3 Amps Regulated
MPS 1 will power both MICROTAN and TANEX fully expanded Built on
the same size printed circuit board as MICROTAN etc Available as a

rutty burh and tested unit

£23.00 -VAT f345. total (26 45
MPSZ "NV 6A.  12V. 5 and - I2V switch mode system PSU

£69.13 +v A T

MINI -SYSTEM RACK
We have produced a mini -system rack which accepts MACROTAN 65.

TANEX and our mini mother board It has an integral power supply, lust

plug it into the mains and away you got Finished m TANGERINE/BLACK
it gives your system the professional finish Front panel access la I
cables AVAILABLE AS AN ASSEMBLED UNIT.

£56.35 me

MONITORS (PROFESSIONAL)
RECONDITIONED AND NEW FROM (3500 to £129.95

FULL SYSTEM RACK
lot the man that has everything, 19 inch wide
system rack which accepts MICROTAN 65. TANEX. TANRAM. SEVEN
FURTHER EXPANSION BOARDS. TANOOS and THE SYSTEM POWER
SUPPLY Available in ninny formats, e g Indivrdual front panels. lull
width brined front panel back panel with or without connertors

£49.00 +VAT (735.10101 (56 35

CENTRONICS Ideal for Tangerine

PRINTERS

SHEIKOSHA El 99 4 vAi

Model 730 £350 +VAT

Model 737 £395 +v o 7

NEW MICROTANTEL
POST OFFICE APPROVED
PRESTEL - VIEWDATA

 FULL COLOURGRAPHICS  CAN STORE PRESTEL

 CAN BE USES AS AN EDITING TERMINAL
 CAN BE INTERFACED WITH PET, APPLE AN° HASCOM
Just connect to the aerial socket of any colour or black and white
domestic T V receiver and to your Posr Otto e installed rack socket and
you are into the --exciting world of PRESTEL Via simple push bunny use
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KEYPAD

71 KEY ASCII KEYBOARD 06.34+
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Uses gold crosspoint keys includes numeric keypad and ribbon can,

Avertable as ILAN assembled and tested

SUPER METAL CABINET IN TANGERINE' BLACK

£20.00 A T (3 00, total (23 00

PROFESSIONAL ASCII KEYBOARDS
Ideal for
Tangerine
£29.95 ..A.

52 key 7 h r ASCII coded
Positive strobe -5V I 2V
ASCII characters
Parallel output with strobe

 Power 1gh1 on control
 Chrp by General instrument

IG r I TTL output

 Superbly made
Size 13 It 5 5 x 1 5 ins

 Black keys oath white ledgens
 Escape shift return &

reset keys
Control repeat & bell keys

 Complete with DATA

A compact 12 button keypad
suitable for use with above
keyboard to extend its functions
plus tour extra keys Supplied
brand new with with data A
444 non -encoded single mode
keyboard

LIST PRICE
E2200

OUR PRICE

£7.95

PLUS MANY NEW EXCITING PRODUCTS IN DEVELOPMENT
AUTOMATICALLY FROM US WHEN RELEASED BY

TANGERINE LTD
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Greenbank
Greenbank Electronics

(Dept T2E192 Chester Road, New Ferry
Wirral, Merseyside. 162 SAG

I Tel 051 645 33911

TERMS. VAT. CWO. DOW Me payable to Grembinli E lectr mica and crossed
AM VAT to all pacu 6 Ws my* .bat. 1151.0 °Menem Post etc. 40p
1+4 VAT = Mel per order Expert DO VAT lot bid 40p (Errol f I 'Europe] and
13.50 elsewhere Access. Barclaycard Vol islepluwed orders accepted
!Mr wirtrirbes gut dupes, etc cat teleptime lbw ostlers tar imindiate
despite on accaell I

carejed a an erteiner,, In The wet estabbeedInternatenai Sue Computer Cards

EUROCARD ISO COMPUTER BOARDS. CUSTOM N SYSTEM
The Custom 80 System tors been designed 01  bray expandate modular computer system The

circuits are supplied as a rue kit of pens, 44 you need are tools and solder
The coke., VDU card gives a teletext hornet, 24 lines or 40 characters. save case. toyer case,

peel graphics, contiguons. non contaguons angle height. double Negro, memory mapped etc
The Mil rS suppled with all the components for colour and is used with your Own colour 0,
ro0o0C11,0me 7 V set

The keyboard Port card is used to interface the ASCII keyboard to the computes ft a interrupt
&wen giving fast response to keystrokes On tha card a inckaled IK of stew RAM iron a al
addrtion to the 1K of VDU tent RAMI and were for a 2K EPROM such as the COPS operating
system The ROM and RAM can be switched by software. which is anurable 4 full use if to be
Iliad. of the dynamic RAM expensron cards

TM CPU board olio the nrStei speed eleven of the 200 troCroprocessof and operates at full
4MH7, Full use can be made Of the 213134's powerful interrupt structures, including mode 2
IveCtOredl me/erupts The CPU can insert wart states when requested and utilises pulsed reset for
use wide dynanst RAM's.

For a full 64K system two RAM expanses/ cards are required. ITNee mar be Purctes44,o0Y
required For example 4 32K a sufficient for your initial needs/

The nistrOCOmpublo cards plug into the Custom 00 Micro Bus cut, board which is mounted at
014 e110 quality Custom 80 rack, which e m turn fitted with a case conversion sit or a good looking
insteument case

Fa, Pugh speed machine code work the CSYS &Defame system has been designed to allow
MasstnuFn use to be made by the user's own programs, of the various subroutines and utilities
contained in the firmware

Programs can be tiered using named files on cassette. The dual cassette interface includes
heel., for an RS232 or 20 nut, current loop to drive a punter The band rate is software
erectable between 300 and 2400 band The clod also hes a 21834 counter timer circuit

For users who would peer to *roe programs in BASIC there ea 41( tnteget BASIC suppled on
carmen; tape It includes commands for weep colour. black and wire. peplum etc PLOT (a
P0911. draw la knel. erase la eel etc. A 12K Custom 80 BASIC 41 on development and the ere be
produced es both interpreting and com0102 vibuons

Also in development u an eterfee0 10 floppy desks land de* operating systeme1
11 you are working on a tight budget, the velars kits of pees can be purchased one at a time,

prices range Irpr. 04 09 door the Micro Bus kit with 5 connectors/ or (43 22118 the CPU kill up to
174.56 (for the colour VDU kit./

Send for more reties la large SAE is not essential but helps usl and a cOmpuehenInte Custom
1110 Once hat

CMOS
4000
4001
4002
4036
4007
4008
4309
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
402'
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4634
4035
4037
4038
4609
4040
4041

NEW RELEASE
We ate now able to sell the bare PCB's without the components but ineueng full 74C

documentation. Custom 80 CPU 118.133, Custom 80 KBP f19.39, Custom 80 Micro Bus E13.87.
Custom 80 32K RAM 01.25, Custom 80 VDU 03.70 Ask us for deeds of Bate Boards for
Custom 80 System.

TES MICROSYSTEMS "(PROMPT" UV ERASER

INE71111111111111111111111111;
A 104 COSI alternative 10 the above erasers WV 140 1411 clainied by !he manulaCturer 10
erase up to 32 chips in 15.30 mins This is The cheapest eraser we have seen The amt has,
no Met power 5Wdch Or safety interlock switch The user places up to 31 CMOS 910
loose conducting loam in the erasure tray 116 along the base. El on each We) The chips
are held in place by the UV tube which sits in the tray (Unlike the UV 140.141, no 
precautions have been taken to prevent the seepage of UV light, but the manuta,
state thal  Incident light horn this device is Quite sate al distances above 12 inches

!Dimensions 375 54 38mml E PROMPT ERASER Price 133

MODULAR COMPUTER
SYSTEM CARDS

A range 44 141.'441.441 1114 20.3nonr silt 111S3
tteht4h may be purchased adnottually as desired
or to build up a complete system Further details
'violable on request All boards are town glass
me geld Paled edge plug
wou A B ferset ut 3. (2 7 20
5C, MP P MP CPU f 9 40
MPA 7 Buffeted SC MP CPU 09 40
MIN 3260 CPU 0940
M KA r 7K of 2102 E9 40
MXA 38K ut 2114 1940
MXD 7 16K of 4115 £940
RIOS 2 4K of 5704 E9 40
PEIM 88K of 2700 CI 40
/091.4 148K or 2516 6K id ,''4 £1495
510 ?RS 237 nwoi (940
IPA f exhynrfern 14 90
iP 71rilait Purr 1940
LX.14 6 Kneroarilltitiiii £190
A.* 3 Lhato it Port E940
PP 2 PROM Program n ior El 40
PSU Ad POW,/ S0001.1 90

I n f 001 Ir WUr klloard rrte In will. eimllu
/if Inn honrils 13 417 ISRUS
1 1 Ell 50

UV 141, UV ERASER
Two easysouse units designed for both
the professional and amateur UV.prons
user
Pastures
 Can erase up to 14 proms
 Special shortwave ultra violet tube
 Erase time vaimble between 5 and 50

minutes in 5 -minute steps (Preventing
Over ex00Sure which may shorten
prom lite;

 Sliding tray carries rooms on conduc
tive foam

 Safety interlock switch prevents the
riming circuit from operating and
switching on Me tube with the ray
open
Mains On and Tube On .ndicators

 Smart textured case
 Complete instructions soppried
Sumter/ complete with mains plug Ann
Hex

Model UV 141 - Price (77.70
Also ava.ishie wohnut timer as

Model UV 140 - Price 161.20

74000
74002
74C04
74008
74010
74014
74020
74630
74032
74042
74048
74C73
74074

140
149
143

180

620
409
409
15p
188

30
759
669
40
40

420
Sip
roo
665
20p
465
lip

030
310
58P
77p
50p

f1.70
0125

(1.95
958

01.15
11 .10
C2.79

99p
799

These cut
Note ind

4042
4043
4044
4045
4046
4047
4048
4049
4060
4051
4052
4053
4051
4065
4066
4059
4740
4062T
-7183
4066
4067
4088
4069
4070
4071
4072
4073
4075
4076
4077
6078
4081
4082
4005
4(65
4006
4086
4089

607
709
66p

(1.70
75p
75p
660
609
368
78p
71p
799

01.25
01.26
01 20
050

90p
E9.95

99p
36p

03.99
22p
20p
26p
20p
205
209
20p
609
21p
26p
21p
269
21p
66p
86p
708

(1.40

Prices for Amateur Users end Export
retrial users quantity prices available.

Mostly Motorola. RCA
4093 43p 4409 E7.90 I 4531 (1.30
4094 11.88 4410 07.20 4532 11.10
4095 909 4411 18.95 4534 15.00
4096 90p 4412VP MOO 4536 (2.96
4097 (320 441557 14.80 45371 06.10
4098 88p 4422 0.66 4538 11.15
4099 96p 4433 17.70 4539 (1.15
40100 (1.92 4435V 15.40 4541 E1.19
40101 11 30 4450 13.50 4543 £136
40102 El 80 4461 0.93 4549 13.96
40103 (175 4462 (4.41 4552 114.116
40104 955 4490PP 173.50 4553 0.99
40105 11.15 44.90VP 13.14 4554 11.38
40106 755 4501 29p 4555 50p
40107 80p 4502 (1 20 4556 550
40108 (4.50 4503 705 4557 (3.20
40109 11_00 4505 05,71 4558 E1 20
40110 13.00 4506 505 4559 13.95
00110 (1.77 4507 405 4560 (180
40160 (1.64 45013 (2.65 4561 810
40161 (1.54 4510 68p 4562 14.95
40162 01.54 4511 68p 4566 (1 .59
40163 11.541 4512 75p 4568 12 38
40174 11.54 4513 11.99 4569 (175
40181 65.03 4514 (1,95 4572 36p
40182 (1.90 4515 11.98 4580 £4.60
40192 1241 4516 755 4581 12.50
40143 12.41 4517 14.15 4502 99P
40194 (1.06 4518 42p 4583 90P
40208 17 54 4519 295 4584 485
40257 12.31 4529 755 4597 12.44
4160 960 4521 0.00 4598 1290
4161 99p 4522 11.11 4599 15.95
4162 99p 4526 9684700 (1.75
4163 99p 4527 El 15 ICM70384
4174 99p 4528 BOP (425
4175 11.05 4529 C1.30
4194 11.05 4530 705

210
218
219
240

310
26p
79
169
169

0.43
57p
509

74078 Sip
74C83 0.34
74035 11.34
74088 67p
74089 (4.62
74090 110
74093 90p
74099 0.011
740107 0.27
740160 0.81
740151 5.56
740154 13.111
740157 (2.211
740160 01.40
74C161 E1.15
74C162 01.15

740163 11.15
740164 0.10
740166 (1.01
740173 1139
740174 13p
740175 839
74C192 (1.15
74C193 (1.15
740196 11.00
7402170 0.46
740221 11.41
740373 11.79
740374 11,79
740901 57p
740902 79p
740903 575

740904 67p
7409135 113
740905 Sip
740907 57p
740908 £1.00
740909 01.69
740909 01.69
74C910 1.46
740917 17.39
74C912 07.39
740914 1165
740915 01.15
740918 61.10
740821 07.07 .999-3'
740922 (3.78
74C923 0.49
740925 0.99

740926 019
740927 6.99
740928 1499
740329 117 90
740930 117 90

80095
80096
80097
80098
82019
88029

115p

92p
85p
92p

020
£250
(2.90

74LS
741500
741501
741502
741503
741004
741506
7415013
741509
741510
741.511
741512
741.513
741.014
741015
74LS20
741521
741526
74LS27
741528
741530
741 S32
741_533
74LS37
741538
741640
741_542
741547
74L548
741549
741551
741554

12p
13p
14p

16p
16p
16p
16p
16p
159
16p
30p
409
15p
16p
15p
110
169
20p
lip
15p
16p
189
189
lip
SO
40p
1105
10p
16p

741_556 305
741563 El 60
741573 259
74LS 74 25p
741575 219
751..576 205
741.578 24p
741583 50p
741.085 70p
741696 3118
741590 359
741591 11109

741S92 369
741693 369
741595 460
741596 (1.18
7415107 43p
7415109 30p
7415112 30p
7415113 408
74L5114 34p
7415122 44p
7415123 56p
7415124 0.06
7415125 30p
7415126 30p
741.5132 45p
7415136 219
7415138 315p
7415139 314
7415145 75p
7410147 11.70
7415148 Sop

7410151 39p 7415243 8515
741S163 39p 7415244 90p
7415154 El 70 7415245 fl 18
7415155 39p 741.0247 409
7415156 39p 741.5249 455
7415157 36p 741 5249 610
74151513 36p 7415251 40p
7415160 415 741S153 409
7415161 41p 7410257 48p
7415162 41p 7415258 409
7415163 41p 7415259 85p
7415164 48p 7415260 27p
7415185 258 7415261 El 95
7415166 116p 7415266 258
7415170 (170 7415273 90p
7415170 72p 7415275E260
741.5174 72p 7415279 889
74L5175 509 741.5283 45p
7415181 ft 30 7415290 57p
741.511331276 7415293 46p
741.5190 Sep 74152950.15
74/5191 510 741529130 30
7415192 510 7415324E200
7415193 66p 7415325E290
74/5194 409
7415194 40p
7415195 40p 7410327E246
7415196 5860 741034701.48 74504 73p
7415197 55p 745348056
7415221 10p 741535211
7415240 INIo 74103630.86
7411241 tip 7410365 3717
7415242 56p 745366 37p

7415367 37p
7415368 669
741S373 75p
7415374 75p
741_0375 48p
741.5377 905
7416378 69p
741379 65p
7410384 86p
7410386 86p
7415390 62p
7415393 60p
741.5395 f 1 99
7415396(1.93
741398E270
7415399 12 20
741.5445E1 40
7415447 El 44
7415490 11.80
7415668 ft 75
7415669(1.50

I 741 0570 E1.75

QUARTZ'
32 768KHz twitch ate
60 KHz
100 0 KHz
20000112
8)49 IC61
42 144 KHz
307 2 Mb
312 5 OCT
4550 KHz
1 000 MHz
1 001 MHz
1260 MHz
1 6 Milt
111MHz
114132 MHz
2.000 Melt
2 097152 MHz
2 4576 61.9
2 503 MW
2.56250 MHz
3 000 MHz
3 2768 MIN
3 579545 MHz
3.93216 MHz
4 030 MHz
4 032 MHz
4 096 MHz
1 194304 Mitt
4 433619 MHz
4 608 MHz
4 800 MHz

3'51 MHz
5706%
5014 Mt
5 '20 MHz
5 185 MHz
5 24288 MHz
6000 MHz

144 MHz

6 400 MHz
6 55360 MHz
7 000 MHz
7 168 MHz
7 590 MHz
7 86432 MHz
000 MHz

8.08333 Mitt
8 388614 MHz
8 867137 MH z
9 375 MHz
10 000 MHz

1O10.245 MHz
10700 MHz
10 92 MHz
11 000 MHz
12 00) MHz
140 MHz
143018 017
1503 MHz
18.000 MHz
II 432 MHz
19 968MHz
20 000 MHz
20 1134 MHz
240 MN,
26 690 MHz
27 0 MHz
27 145 MHz
27648 MHz
386666 Mroz
48 000 MHz
100.000 kti,
1160004i,

0.15
ace
we
092
0 92
0.92
5.52
0.13
CI 95
1350
0392
13.23
03.13
tl 99
02 10
032.3
a IN
0392
C302
061
0 70
El 75

91
01 99
E199
01 99
El 99
(125
E323
(1 95
023
nA
SIN
1323
(313
(125
£270
02.70
E323
11 99
71 95
C250
El 99
(313
CI 99
tl.52
on
a 99
fi 23

99
7113
CID
13 92
092
E350
092
13.62
£2 .80

(2.50
097

C2.12
023
092
02.90
092
era
131]
03 50
11 75

C2 
M

8114000095
0 1.. PMch wroth copper

141114

,3p
tt'05. 43p
2:^x17I 12 51

839
95p

03.71
47`x179" (4.26

SI" Plainboara
II. 8001

3Ii"x 2' 52p
31'5" lip
3ii^x179 12 11
lemma Pns (1.58 5:13
4700 lord 0168
II? yea/Saxe 03.51
Spit ter anti 71.18
Pro isserkail WI E1.42

913170ENCON 9114
110 70p

913026 MO 0.00

OIL NOWT,
11,14711 pa

114710711,
II211,22 pla

114/211piWp
21.21440 411

apieSp711114
2.1 p4 tare Yen Nee
Is., amain hose £6.00

EOM ONINECTONS
43 141". 01" pita. eel
wrap. plenum jet pel 37

Sogle 0411 x40 (3.11
00e 04 12 x 42104. 1 II

TIMER ICS

555556 1644110

071.11105
141 11111 Pry!

CA 3110E 845
Ca 310 48p

1 711 148

LED DISPLAYS
Ot 704E 99p
01777E 7790 (2.04
ES 7411 zyx flee
110 5(0 '560 0126

LA MM COITAL
ONIPLAT

axes CMOs *al It
11.0

CLOG MPS
At 5-11/44 0220
101 50263 (5.31
41 50366 06_91

910 (*COE
COUNTERS

MI 563951. 7 0910
(7.50

71133226602E210w all

DO DATA PACE
ComproMmioe intenedlee 0 M ZIA CPU. P10. CTC
etc. n UM bowel dele bob Melded lids,.
Mame Zie Pregrwelie IA93de1 Meect SO
weal hit demise admiest of d der SO
op-codes/awn* Weeps.
Masud LB Merwswertee Dem Book 400740
475 pmet1 tontine MO eisincoon Mt and recent*
nionnatim and 34400604 et the 00 Only
I.C.'s

Medd litiawspdee Sydow Oat. Bask *pros
220 pages) contains dials of the Mord wipe of
rnanrocomputer crew boards end schwa. etc
The weight of Om Out, pack a appt06410 1.9
kilos
Prat 04.96 nem is no VAT on Ma qern but
please add an extra (1.00 towards the cost 01 Oa
10091681.

SWITCH MODE PSUs
AC 52215 5V/10A 069-0
AC 5121S 5V720A £9510
AC 942155V;10A 12V/2A 12102A 5V/0 IA

(126.50

OPEN CARD SWITCH MODE PSU
FULLY ASSEMBLED P C.8 CARD 197 108
521vn Outputs 961/01A. 5V/611 12VAA. 12V IA
Type AC9251
AC1353 5V/3A, 24V/3A, 12V/0.17A

01.,
187 15757

52rnim 099.50

NEW Eton:waist Switch Mode PSU's
Fully Assembled Card. 100 a 1130rnrn 76 30W
output power
Type 7150 0 5V at 6A adjustable to 15V at
2A 01.40
Type 7151 - 5V et 34 12/.' el 1 2A 012.10

T.Y. MONITOR P.C.B. for OEM users
Ilse  ea assamlited P C I sin 131 t lope sere Pee  Al le pmt
ems I?' II" link all 41164 CO T MO depot 20wo 'ha wag II
dem a 1 V eater a salsa rest plipmeably we cur apply
MCAT apnea]
Meg e510114 colter Iriplwas alt are reclarof ate Mate
daub 400 we 15 emir. 19 SC ., 15 Cep. 5.4 r tall 5546
CMPOS/111 li,//1

S./12 to  33 SO

KEYBOARD CASES
405 a 2 1(7ernrn Panel sire 3300 186 mm 110.14
510  340mm Panel size 430 A 115mm E2622

EUROCARD 19- CARD FRAME
sa  2 ml paw  emu 2 Ran me 2 rev la Ian 4=wipe (95.04

Carl pas ease et 19
User apairoiro amp pawl
Cam seam wa at

0 warm 36 19 Opp caul
MN 41812 Emcees twerwers

we Pip rem  0 0419
44 ma Sestet teen a as 190,161
Pt sash! rein  e114/641
64 40$400 rws +1 0142141

ETU
(3.27

(1910
012.18

0727
0.39
6211
0.24

MICROPROCESSORS
IBM

8502
652971
6522
5531

ZIA
ZROA CPU
WM PIO
DMA VC
2304-614710

£4.60
0.10
015
17.75

£4.50
071
£4.00

£1395

MO
603 MPU 0.25
602 MPU f4.25
6809 0176
6810 028 a 8 MMI C1.30
684101171 a 1 RAM1 £1.30
6820 soy PIA 01.60
MI6 0.50
NE ACM 01.60
MC600 01.20

SC.110 II MM 10
SC.MP Ii '4M01 012 00

106 NM MN L1 0 50
MS CM 10 C3 50

CMOS
COSMAC COP 1802CE 17618
COSMAC COP 11071 01.15
CDP 1164 ISM

STATICS Mosey 41/461
2112 256 4 03.00
11161K5 99p
1.1115 040
6116 CMOS 74 RAM ZOO nS

0.00
.4111 1 Co 8 (3.90

DYNAMICS
4116 16K 201915 1100

1.0 4116 0500
4164 0.98

IN ERASMUS
5204 (512 0 81 07.96
270111K x $ (1.80
27112516 2K 0 single 5v

0.96
253240 , 9 150 I E4.10
1732 44 Pi 0110

PROM WASHING SERVICE
504 each pram

4104414

SPA/0 ERASER TIME
U.V iube l 12 / 04410

IN PROM ERASER
58140 E51.20
UV141 07779
EPROMPT 03 

INTERFACE
111060 90p
111.58010 904
1115 91 90p
11/1 52p
103 82p
1561 60o

75412 92p
11710 01.60
514 413p
11.0910 0595
10 1771 111100
1131 (2,50
115 5.50
101724PA f 2.69 ,

, TRANSISTORS 1

IIC 107159 10p
IBC 777 20p

BC 2131 10p
BC 461 34p
BC 648 14p
24 3703,4-5 6 10p
2e7 3820 45p
TIP 2965 80p

1 TIP 3056 60p

DIODES
IN 4148 4p
IN 4001/2 5p
IN 40337415 6p
IN 5401 15p
IA BRIDGE 150V 21P

SIL RESISTORS
7 0 101(18 pin) 42p
13 100 19 onl 46p
8  4K719 pin' 46p
8 x 1(19 pin/ 46p

DIL RESISTORS
8  33R 116 pin, 628
RESISTORS
Carbon firm, hem
51864115 ''SW 612
rang= 2p each
100 or one uatue 01.00

CERAMIC CAPACRATONS
Ilk 150 not 33oF 47pF
984 ,000 'WO 014
171.0 lel 915
107 918 KIS el  %ere
150 21147dtl 5, sad 1
111154 at 7P

CRT CONTROLLER Uses
AY61013 13.46 i
AY310144 (1.50 
AY -3 1015
6402 C1S0
1402 04.601

CHAR GEN. KEYBOARD
ENCODER

1/0 2:0i (1519
C2 -37513't. tioJercasai

61.71
.L7.5 21/5 CFA

FIRMWARE
20 2VMON for Zzo it x 6161

inctudes commented Iating
£14.95

IK /MON ZEIO l I 2516 or 1

 27081 E14,95
14 Tiny BaSIC .0, WM II

15161 04.44
48 10161 for SUMP 14 a 27081

E49.95
46 NIBL-MM for SC7MP 14

27081 04616
lOeSCfrotion 40411 aveiroblel
1K Flektoi Junior II 0 27011

01915
11/2/7 0181013 x 52041E3511
£1180611 x 52011 moo
ETIBUG 11 x 52041 £14.6
(1151.16 211 x 52041 nest
SC4114611 x 52041 £1495 .

NUMBER CRUNCHES
MM5710.9 £12.11

UHF MODIAATORS
WW1 E36 0,5107 nerdulator

TV same or cheap UO111.-
15f OA

0M1231 F36 00 bandwidth,
computer VDU type. AO,
nee transfer characteristic

(416
UM1233 036 Wide bandwidth

computer VDU type 04.51
U412136 136 Combined wide

bandwidth vision module -
fix vnlh intervener sound,
high Performance 01.75

VOLTAGE REGULATORS
7935
79)5
7912
7912

46p
56p
48p
65p

8134.1461 CONVERTER
MODULES

Ideal 10( use erAnSe 5V
Only SyStems, 10 Islam  12V
-12V or duel 120 power for
ASCII keyboards. RS 232 In.
tedeces. dynmc RAMS. etc
All Noes need  5V mpul
Size 01 each module (*.Mud
rng ons134 x 26 zz tOrnre
Type ADIP42411
 1211 Outpul i7584m4 14.95
Type 4016-14119

173i output 125-134mAi (415
Type 40111.12410

12V dul' OU1D4t. 2 Ill
42m4

(5,;05/
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Type 8 ohms' 4 ohms PSU H ssisnok s

CE 608 3 ,= CPS 80
8,

CE 1004 44 70 CP5150 HS50, 100

CE 1008 65 - CPS150 HS50/' 100

CE 1700 85 121 CP5250 115100i 1501FM1

CE 1708 125 CPS250 H5100/ 150 ,, FM1

CE3004 170 250 CPS250 HS150/FM2

CPRlx output 775mV REG1 -
MC1X output 2mv REG1 -
X02 3 output 775-250OrnV REG1 -

INN NW INN, Nil INN

SUBSCRIPTION ORDER
FORM

Cut out and SEND TO :
Electronics Today International,

513, LONDON ROAD,
THORNTON HEATH,

SURREY,
ENGLAND.

Please commence my personal subscription to Electronics Today
International with the issue.

SUBSCRIPTION
RATES

(tick - as appropriate)

£11.95 for 12 issues
U.K
£15.75 for 12 issues
overseas surface
£35.75 for 12 issues
Air Mail

I am enclosing my (delete as necessary)
Cheque/Postal Order/International Money

Order for =n.
wo;ware,

(made payable to A.S.P. Ltd)
OR

Debit my Access/Barclaycard`
(*delete as necessary)

Please use BLOCK CAPITALS and include post codes.

Name (Mr/Mrs/Miss)
deleteaccordingly

Address

I

Drive safely
with Our DIY
Alcohometer
EXCLUSIVE

REVIEW-
CASIO'S
48HAND-HELDTER

\ssi"..1k., ire Veer Ceetenhe 44,4:*41i-if"

14".

SUBSCRIPTIONS
The magazine you hold in your hand is the

biggest seller in the UK electronics field.
Why risk your newsagent running out?
Take out a subscription using the form

provided, and make sure of getting the next
Signature 12 issues. Don't you deserve not to miss out

Date
on the best?

Nia Ti s1 .11 OM NE =I =I NMI - InANL

JOIN THE PROFESSIONALS   
If you are looking for amplification, take advantage of the same superb quality Crimson modules that the 88C, 18A, KEF and numerous recording

studios have been using for years! Our expertise in this field of electronic design is internationally renowned, our reputation is based on quality,

reliability and value for money and when it comes to technology, our modules feature possibly some of the world's most advanced audio circuitry

yet devised. The Crimson range Of audio amplifier modules isavailable to industry and public alike and is backed by full technical data, free technical

advisory service. fast delivery and a full range of complimentarycomponents available such as toroidal power supplies and heatsinks, etc.

SPECIFICATIONS Slew
limit 110/ 0N8 Sensitivity THCI Itypi

775MV
FRI -3481 Site

11008
1.5Hz-50KHZ 80-120-25

1100B
775mV
775mV

80-120-253300vVul
1 5112 --50KH2

30VuS
11008 775mV

00 D°S3355,',.'

1 5Hz-50KHz 80-120-25
30VuS

11008 775mV
00.00003355.,t:', 1.5H2-50KHz 80-120-25

30VuS
11008 775mV

1.5117-50KHz 80-120-25
30Vu5

0 0035,,c
0 008 ''., 1 SHz-50KHz 161-102-35

3VuS
3VuS

7008 0.008 ',., 10Hz -50KHz 138- 80-352 8mV

90086508

70, 150uV 0 008 '',:!

775mV
10Hprz -es5e0tKHz 80-120-35

150- 50-209VuS0.01 :...,
 Power output is Quoted in WRMSancl is given for two modules Off the same power supply Higher powers can be obtained if using our dual power supplies or

one module per PSU or if using a stabilised power suPPly

Crimson modular audio amplifiers feature
 low values of transient and steadystate
distortions * envelope distortion (below 500
Hzl less than 0.05%  on board electronic
protection * PCB pin and edge connector
termination  full range of complimentary
components available le. PSUs, heatsinks, etc.

PRICES

Power amp modules
CE 608
CE1004
CE 1008
CE1704
CE 1708
CE3004

Pre amp modules
CPR 1x
MC lx
REG!
TR6

NEW: We now have a completely new Hi-Fi Kit package to offer:

CK 1010 contains pre -amp circuit hoard, all metalwork connectors wire, etc., to make a
complete hi-fi pre -amplifier.

CK 1040 contains 2 power amp modules, all metalwork dual power supply, connectors,
heatsinks, wire, etc., to make a complete 40 wi channel power amp.

CK 1100 as CK 1040 but at 100 w/channel
Unlike other module manufacturers CRIMSON have a major share of the esoteric,
specialist Hi-Fi market. Unlike many manufacturers we acknowledge the massive
audible differences that small component/circuit changes can produce. However'
our amplifiers are technically outstanding have been subjectively 'tuned' to a
stunning level of crisp and detailed reproduction.

Power supply modules
E21 00 cp580
E24 SO C PS800
£27 50 CPS150
E35 00 CPS1500
£35 00 CPS250
E49 00 CPS2500

E36 00 Active crossovers
£3200 X02
E 9 30 803
E 330 MU1

rimsontlektrik

iseatsinks
E26 24 I-15 50
£31 77 H5100
E29 74 HS 50
£3640 FM1
E3683 FM2
.E45 34

COMPLETE KITS
PRE -AMP CK1010
POWER AMP C1(1040
POWER AMP C1(1100
(MOVING COIL ADD-ON
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I CHING
COMPUTER

The I Ching, or Yi King (which
means 'Book of Changes'), is an
ancient Chinese text, one of the

five classics of Confucianism. The book
has been used for over 2000 years as a
means of divination - an oracle for
predicting events. The uniqueness of
the I Ching lies in its presentation of 64
symbolic hexagrams which, if properly
understood and interpreted, are said to
contain profound meanings applicable
to daily life. Throughout the ages, I

Ching enthusiasts have claimed that
the book is a means of understanding
and even controlling future events.

The hexagrams are built up out of
six separate lines, one above the other.
Each line can take one of two
fundamental forms: a full line, 'yang'
(the male cosmic principle) or a broken
line, 'yin' (the female cosmic principle);
further, each type of line can be either
a moving or a still line. Each hexagram
will thus consist of a pair of the eight
basic trigrams (pa kua) shown in
Table 1.

Page The Oracle
The oracle is consulted by creating

a hexagram while reflecting on the
question that is being asked. The
hexagram has traditionally been
created by casting 50 yarrow stalks in a
special procedure which provides a
certain probability structure for turning
up different types of hexagram. A more
recent method is based on tossing
coins, but this is considered inferior and
does not provide the true probabilities.

Due to the mathematical and
essentially binary nature of the I Ching,
the medium of digital electronics is
ideal for generating the random
hexagram patterns with the authentic
probability structure of the yarrow
stalks. Also, by using solid state
indicators, a visual display taking the
form of the original Chinese hexagram
can be produced.

Each line of the hexagram can be
in one of four states (as described
above); a moving (old) yin, a moving
(old) yang, a young yang or a young
yin. In terms of their probabilities, all
six lines can be considered as totally
independent of each other.

A moving yin has a probability of
occurrence of 1/16, a moving yang 3/16,
a young yang 5/16, and a young yin

I CHING

MOVING

HEXAGRAM

CHANGE LINES

7/16. Adding these probabilities in
different ways we find a probability of
1/2 that a line will be yang (ie there is a
50-50 chance between yin and yang),
and a probability of a 1/4 that any line
will be moving.

On the ETI I Ching generator the
hexagram is displayed on an array of
red rectangular LEDs; an additional
column of green LEDs indicates any
moving lines that are present. There is a

Ct t AR

push-button which must be pressed six
times to create the hexagram; each
press randomly throws up one line,
with the probabilities described above
being derived from a fast binary
counter and logic decoding gates.

The lines remain invisible until the
last one is complete; the display then
illuminates the entire hexagram
pattern. A 'clear' button is provided for
removing the hexagram, enabling

TABLE 1
The Eight Trigrams with their commonly accepted equivalents

Chinese Chinese Natural Corresponding
name meaning element direction

Ch'ien heaven heaven NW
K'un earth earth NE
chen activity thunder
sun bending wind SE

K'an pit water
Ii brightness fire

ken to stop mountain SW
Tui pleasure collection

of water

Moral or Mental
quality

strength
weakness

being active
flexibility

being in danger
elegance
firmness

joyfulness
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further hexagrams to be created, but it
is not considered advisable to cast
doubt on the oracle's answers by
requestioning. A frivolous attitude to
the I Ching will result in meaningless
answers to your questions. The
hexagram that is cast can be found in
the Book of Changes, and the text that
accompanies it should be carefully
studied before interpretation. There are
further descriptions for each line that
may be moving these should be
studied also. Finally, if moving lines are
present, the 'change' switch should be
operated and any lines that are moving
will change into their opposite, thus
forming a new hexagram. This
hexagram should also be looked up to
complete the prediction.

Construction
By using two separate PCBs the

machine can be made quite compact,
most of the room then being taken up
by the PP6 battery. A smaller battery
cannot be used as the current
consumption with all the LEDs on is
about 40 mA. As these PCBs are not
double -sided there are quite a few links
which must be soldered in first: 11 on
the logic board and six on the display
board.

When soldering in the LEDs on the
display board take a very careful look
at the internal photo and the overlay
diagram. This display produces the
actual form of the hexagram; the LEDs
should all rise to exactly the same
height (1.5 cm from the board surface
to the top of the LED). Observe also
their polarity; all the cathodes should
be on the right.

The rest of the display board is
straightforward, but it is worthwhile
double-checking the transistor pinouts
before soldering them all in circuit
(perhaps you possess an ETI
component tester?). A length of ribbon
cable can then be wired to the nine
lead -out points as marked on the
overlay.

When assembling the logic board
don't forget to use IC sockets; there is
adequate room on the board for these.
One problem area may be the zener
diode, ZD1; the holes for this diode are
very close to the socket for IC7. On our
board the end of the socket was filed

Make sure that both the socket and the
diode will fit before soldering them in.

Twisted pairs of wires for
connecting the switches should be
soldered as indicated on the overlay
diagram. The switches PB1, PB2 and
SW1 should be temporarily connected

S

Fig. 1 The arrangement of the eight trigrams according to the legen-
dary emperor Fu Hsi. The diagram is not upside down; south is trad-
itionally shown at the top. Table 1 (opposite page) the commonly
accepted equivalents and cardinal points according to King Wen.

up for testing purposes when assembly
is complete. The leads of the ribbon
cable from the display board should
now be wired to the corresponding
points marked on the logic PCB.

Test Patterns
The circuit is now ready for testing,
and this is easier if it is done before
mounting the boards in the case.

Connect a 9 V battery (PP6) to the
supply leads and operate the 'clear'
switch PB2. The display should be
completely blank. Now press the 'lines'
switch PB1 six times; on the sixth press
the display should illuminate in a
random pattern. The two outside
columns of red LEDs should be fully
illuminated, and the centre column will
consist of any combination of on or off
LEDs. Some of the green LEDs might
be on; if so, then operating the 'change'
switch will change the state of the
centre red LED in the corresponding
row (from on to off or vice versa).
Pressing the clear switch again should
blank the display ready for another
pattern.

When testing the prototype
machine it was discovered that the
switching threshold of the Schmitt
trigger gates (IC1) can vary
considerably from one pack to another.
This affects the frequency of the main
clock built round IC1d, and the
frequency of this clock will affect the
brightness of the outside columns of
red LEDs. Our clock had a frequency
of 6 kHz with the first chip we tried,
giving a well -lit display, but only 800
Hz with a different chip, causing rather
dim LEDs. If the brightness of the
outside LEDs does not match the
centre column LEDs, then alter the
value of C6 until they are of uniform
brightness.

If all is well the circuit boards can
now be assembled into the case. We
used the West Hyde model given in the
Parts List. This case has just enough
room for a PP6 battery mounted at one
end between the stand-off pillars (see
the internal photo). A cutout must be
made in the lid of the hexagram
display, and a piece of polarizing filter
sheet can be glued behind to sharpen
the contrast.
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PROJECT : I Ching Computer

9V
ON DISPLAY
BOARD

INH

M

CH

SW1
CHANGE

EAVI
CHANGE

PB2
RESET

.9V VIA SW2
OV

PE11

LINES

B C GND

Fig. 4 (Above) Component overlay for the
main board.

PARTS LIST

Resistors (all 1/4W, 5%)
R1 100k
R2,3
R4,6
R5
R7,8,12,13
R9
R10,11
R14

Capacitors
C1
C2,3,6
C4
C5
C7
C8

10k
47k
68k
4k7
270R
220R
IMO

22n ceramic
1n0 ceramic
2n2 ceramic
10n cefamic
100n ceramic
100u 10 V tantalum

Semiconductors
IC1 409313

IC2
IC3
IC4
ICS
IC6
IC7
Q1-6,9
Q7,8
ZD1
LED1-6, 13.24
1107-12

45208
401113
4053B
4070B
4051B
5101
BC214L
BC184L
6V2 400 mW zener
rectangular red LED
rectangular green LED

Miscellaneous
PB1,2 push -to -make switch
SW1,2 miniature slide switch
PCBs (see Buylines); PP6 battery and clip; case
ref. BOC 708B (see Buylines); I Ching (Book of
Changes), see Buylines.

A C B INH GND

ANODE

CH L M

CATHODE

«9V

Fig. 5 Component overlay for the display
board.

Inside the I Ching computer. Everything
fits in neatly if the recommended case,
battery and PCBs are used. ETI
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TOTAL ENERGY DISCHARGE electronic
ignition gives all the well known advantages of the' best capacitive

discharge systems.

PEAK PERFORMANCE
conditions.

IMPROVED ECONOMY
between services.

higher output voltage under all

no loss of ignition performance

FIRES FOULED SPARK PLUGS no other system c,vn better the
capacitive discharge system's ability to fire fouled plugs.

ACCURATE TIMING prevents contact we,ir and arcing
by reducing load to a few volts and a fraction of an amp.

SMOOTH PERFORMANCE - immune to contact be vince and

similar effects which can cause loss of power and roughness.

PLUS
SUPER POWER SPARK 3t4 times the energy of or Binary

capacitive systems - 3Y-, times the power of inductive systems.

OPTIMUM SPARK DURATION 3 times the duration of ordi nary
capacitive systems - essential for use on modern cars with weak fuel
mixtures.

BETTER STARTING full spark power even with low
battery.

CORRECT SPARK POLARITY unlike most ordinary C.D. syster )1s
the correct output polarity is maintained to avoid increased stress on tOve

H.T. system and operate all voltage triggered tachometers.

L.E.D. STATIC TIMING LIGHT for accurate setting of the engine's
most important adjustment.

LOW RADIO INTERFERENCE fully suppressed supply and absence
of inverter 'spikes' on the output reduces interference to a minimal level.

DESIGNED IN RELIABILITY an inherently more reliable circuit
combined with top quality components - plus the 'ultimate insurance'
of a changeover switch to revert instantly back to standard ignition.

IN KIT FORM it provides a top performance
electronic ignition system at less than half the price of competing ready -
built systems. The kit includes everything needed, even a length of solder
and a tiny tube of heatsink compound. Detailed easy -to -follow instructions,
complete with circuit diagram, are provided - all you need is a small
soldering iron and a few basic tools.

AS REVIEWED IN ELECTRONICS TODAY MAGAZINE
JUNE '81 ISSUE
Quote "the kit is very impressive"

"well written instructions and a good performance".
"Exellent value for money. Highly recommended".

DIMENSIONS: Length 12.5 cm
Width 8.9 cm
Height 4.3 cm
Lead length 100.0 cm

TECHNICAL DETAILS
The basic function of a spark ignition system is often lost among claims

for longer 'burn times' and other marketing fantasies. It is only necessary

to consider that, even in a small engine, the burning fuel releases over

5000 times the energy of the spark, to realise that the spark is only a

trigger for the combustion. Once the fuel is ignited the spark is insignificant

and has no effect on the rate of combustion. The essential function of the

spark is to start that combustion as quickly as possible and that requires

a high power spark.

The traditional capacitive discharge system has this high power spark

but, due to it's very short spark duration and consequential low spark

energy, is incompatible with the weak air/fuel mixtures used in modern
cars. Because of this most manufacturers have abandoned capacitive
discharge in favour of the cheaper inductive system with it's low power
but very long duration spark which guarantees that sooner or later the fuel

will ignite. However, a spark lasting 2000pS at 2000 rev/min. spans 24

degrees and 'later' could mean the actual fuel ignition point is retarded

by this amount.

The solution is a very high power, medium duration, spark generated by

the TOTAL ENERGY DISCHARGE system. This gives ignition of the
weakest mixtures with the minimum of timing delay and variation for a

smooth efficient engine.

SUPER POWER DISCHARGE CIRCUIT A brand new technique
prevents energy being reflected back to the storage capacitor, giving 3%

times the spark energy and 3 times the spark duration of ordinary C.D.
systems, generating a spark powerful enough to cause rapid ignition of
even the weakest fuel mixtures without the ignition delay associated with

lower power 'long burn' inductive systems.

HIGH EFFICIENCY INVERTER A high power, regulated inverter

provides a 370 volt energy source - powerful enough to store twice the

energy of other designs and regulated to provide sufficient output even
with a battery down to 4 volts.

PRECISION SPARK TIMING CIRCUIT This circuit removes all

unwanted signals caused by contact volt drop, contact shuffle, contact
bounce, and external transients which, in many designs, can cause timing
errors or damaging un-timed sparks. Only at the correct and precise

contact opening is a spark produced. Contact wear is almost eliminated
by reducing the contact breaker current to a low level - just sufficient to
keep the contacts clean.

TYP' ICAL SPECIFICATION

FITS ALL VEHICLES, 6or 12 volt , with or without ballast
NEGATIVE EARTH ONLY

TOTAL ORDINARY
ENERGY CAPACITIVE

DISCHARGE DISCHARGE

OPERATES ALL VOLTAGE IMPULSE TACHOMETERS SPA,,1K POWER (PEAK) 140W 90W

Some older current impulse types (Smiths pre '74) require an adaptor --
PRICE £2.95

SPAFC.K ENERGY 36 mJ 10 mJ

(STOF1 ED ENERGY) 135 mJ 65 mJ

STANDARD CAR KIT £14.85 PLUS £1 SPARK DURATION 500 pS 160 pS

TWIN OUTPUT KIT £22.94 U.K. P.&P. OUTP1.11- VOLTAGE (LOAD 50pF

For MOTOR CYCLES and CARS with twin ignition systems
EOt. IIVALENT TO CLEAN PLUGS) 38 KV 26 KV

Prices include V.A.T.
OUTPUT VOLTAGE (LOAD 50pF + 500 KO

EQU I VALENT TO DIRTY PLUGS) 26 KV 17 KV

ELECTRONIZE DESIGN VOLTAGE' RISE TIME TO 20 KV

Magnus Road, Wilnecote PACIAISAAA 1 (Load )50pF) 25 pS 30 pS

TOTAL EN FRGY DISCHARGE should not be confused with low powerSWIM
Tamworth, B77 5BY VISA

Phone (0827) 281000 inductive sys t ems or hybrid so called reactive systems.



POWER SUPPLY: For micros and
TTL Stabilised 1A5: 5V. Built tested
uncased . 580p
AS ABOVE less transformer 2409
PCB for above or 12V or 15V 1009
CERAMIC CAPACITORS (50V)
33pF to 50.000pF 3p
POLYSTYRENE CAPACITORS (501/)
tOpF to 1000pF . 3 se
POLYESTER CAPACITORS 1100V)

I 1nF 10 6110nF 6p 1),F 1445 2u2 4u7 8p
x ELECTROLYTIC CAPACITORS

(uF/Vi
1/25 to 1501258p 160/25640/16*
220/25 470/25 10p 470/ 40 mini 12p
1000110 2203/1312p 1500/40 339
2600/16339 10/50 unpotarisecl 39
TRANSFORMER 0-9V 2 Amp . - 3609
HEAT SINK TO -22010' C/W . 40p
VERO BOARD (0_1' copper clad)
2.5 x 5' 60p 3.75* x 5" 100p
SWITCHES
OIL 3 way SPST 20p,
DIL 3 way SPOT 30p
OIL 7 way SPST 30p
ROTARY 2A/250V OPST 9mm bush1*
TOGGLE 3A/250V DPOT 10mrn bush

30p

SLIDE 1A/250V spur 6p

SLIDE 1A/250V DPDT 7p

SLIDE 3A2 SOV DP 3 way or 1A/250V
with 1 throw panel cutout
RESISTORS ( 'A W 5% carbon film)
10 ohms to 1054ohms El 2 28
PRESETS (miniature horizontal)
100 OhMSIO 1MON,18 OP
CERMET: (1 WPM
100K Linear precon 40 turn 30p
POTENTIOMETERS VA VV): Linear
and Log Scale 4K7 to 2612 289
ZENER DIODES 1400mW)
2V7 to 33V 6p
TRIALS: 020130 acov:3A ..559
600V 10A 50p 15A 55p 30A 65p.
High performance glass passivated
for high voltage isolation. By
THYROTEK CORP ot Texas in 3 pin
pressf it metal case with superior
spec TO plastic ones.
Full data supplied ONCE SOLO
THIS CAN NEVER BE REPEATED.

-

LF351N 45p
LF366N 900
LM1OC 480p
LIA301AN 250
LM3003N 30p
LM311 80p
LM318H 920
LM318N 100p
LM324N 40p
LA4339N 489
LM348N 469
LM377)4 175p
LM 313N 48P
LM381N 1009
LM382N 909
L,82.33

LM1458N 36p
LM1830 1709
LM2917 220p
LM39001,4 40pLms.,,,, Thy

LM3911 1350
LM3914 200p
LAA3915 2409
imi3800 140p
MC131014 7Sp
MC1496L 400p
ma1406p 70p

MC3340P 135p
A4050398 7309
ML922 485p
ML926 1609
ML9213 1600
ML929 160p
NE531 1000

54E556
54E555220

579
NE5O2 400p
14E566 1009
NE587 1600
RC4136 80p
SL490 275p
SN76115AN 5110
744621 290p
7846618 125p
1e4651 100p
TBA800 669
78A810S 11139
T8A820 809.
TDA1004 336p
1041000 3669
TDA1024 120p
T0A2020 2509
TL071

39011,072 579
TL074 140p

JANUARY
1001/,12A 20p
(TEXAS INT)
400V: BA 369
(MOTOROLA)

OPTO
ELECTRONICS
TIL38 18p
(12rp9V1P)
OCP71 259
OR912 80p
DL704 709
DL707 71144007
F140500 --.°P.°P

LEDS
3mm cliP 3P
5mm clip 3p
3mm & Saim
RED LED 10p
GREEN LED

114
YELLOW LED

1 1p

RECT GREEN
138

VOLTAGE
REGULATORS
soop6:
786112 )- 209
795405 - 20p
79M12 - 209
796124-.20p
1 Amy:
7805/12 SSp
7815 Stip

7518 ,,,_52P

7935 .?,.t'
7912 11uP

79152 62P
7918/24 SOp

1.5 Amp
7805 709
BRIDGE
RECTIFIERS
WO2M 16p
WORM 179
iAisov 189
1A/200V 18p
1 A1400V 20p

SALE
22 pin 11*
24 pin 18p
28 pin 24p
40 pin 24p

DIODES
0A91 7p
0A203, 2 5p

114916 4P
1514148 AP
1144001 4p
1746305 5p

7p
1N00 119
1N5401 129
I N5402 139
1145404 14p

CMOS
4000 13p
0018 149
002 13p4,
4007 Ilp
4008 56,
4009 28p
401013 33p
401113 14p
4012 17p
40138 28p
4014 58p
401513 SOP
4016 20p
4017 3Sp
4019 33p
40288 ,,,,,
4021 56p
4022 37P4023 15p
40248 459
4028 14p
4027 309
scas 459
4029 65p
4030 1 Eip
4035 82p
4841

7517
4042 S59
4043 70P
4044 409

4086 66p
4510 6016

,45118 709
4516 829 1
4518 854 17441
4520/8 829

TTL "LS"
LS00/1 129
LS02:3 129
LSO4 139
LS05/8 14p
LS10 1441

LS11/12 1SP
LS73 24P
LS14 38p
L520 149
LS21(27 179
LS30 I*
LS32 179
LS42 asp
LS47 489
LS48 459
LS73 20p
LS74 lap
LS75 259
LS76 2617

22p

 1-586 21p
LS90 40P
LS93 260
LS95 509
LS109 309
LS122 359
LS1-23 40p
LS154 4*
LS157 36p 11

LS163 42p
LS221 62p
LS251 SOp

LS253 500

LS2L79..w, 3.3P

7400/1 Ilp
7402 lip
7403 10p
7404 *
7405 lip
7406 15p

7427 11143

74213 350
7430 13p
7432 19p
7433 35p
7437 top
7438 129
7440 lip

sap
7442 250
7443 359
7444 72p

7445 38p'74192
74* 72p
7447A 35p
7448 35p
7450 lip
7451 fip
7453 6p
7454 13p
7460 7p
7470 22p
7472 25p
7473 14p
7474 169
7475 23p
7476 18p
7480 25p
7482 56p
7483 45p
7486 20p
7489 110p
7490 22p
7491 38p
7492)3 30p
7494 40,p
7490 350

7496 asp
7497 1869
74103 70,
74105 46p
74107 lap
74109 19,
74110 529
74118 909
74121 21p
74122 30p
74123
74125
74126
74132 sip
74141 48p
74145 48p
74147 130p

74167 70p
74173 60p
74174 4139
74175 46p
74177 37p
74180 30p
74181 99p
74182 40p
74184 70p
74185 115p
74190 42P
-74191 48p

409
74193
7419415 7p
74197 44p
74198 99p
74199 130p

TRANSISTORS
AC12617 25p
ACI 28 22p
AC128/ 176
mt. pair 23p
AC141)2 16p
AC151 17p
AC153 20p
AC176 209
ac187 1*
ACI87K 139
AC188 209
AD149 37p
AF118 309
AF124 / 5 40E
AF1213 25p
AF139 37,p
AF186 4 Op
ASY54(5 'RIP
BC107 10p
BC10819 10p
BCI13 OP
BC117,9 10p

EIC113 60
BC117 10p
EIC119 10p
BC14:! 23p
BC14 3 239
8C1' 47 6p
Etc+ 48 7p
BC 149 7p
179' X157 99
a C158 OP
r 1C159 OP

BC167 10p
BC168 Op
BC170 Sp
BC172 Sp
8C173 7p
8C177 10p
BC178 13K
BC179 12'0
BCI82 rip
BC182L 90
8C183 / 4 7P
8C186 19p
BC187 15p
BC207 7p
BC212 9p
BC212L *
5C213 *
BC213t 99
BC214 9P
B0214 L 9p
BC232 7p
BC2T/3 541BFY50
BC2E3IB 7p
EtC)01 /3 25p
BC 328 7p
8(:338 18p
8';461 37p
P.Z477 189
f 3C547 / 8 7p
8C549 9P
BC55718 7p
BC559
BCY30 409
BCY34 40p
BCY59 15p
Bcy70 139
BCY71 14p
BCY72 149

27p
E10121 46p
80123 5013

80131)2 35p
80135/6 25p
80137/8 25p
60139 3*
80140 35p
89167 15p
8E173 15p
BF178 30p
8E180 22p
8F181 7p
I3F183 29p

P9184 2141

V3E185 150
BF194 1*
8F195 90
BF196 7p
BF197 /8 10p
8F200 23p
8F244C 109
BF257 lip
BF258 21p
BF259 15p
BFR39 Do
BERND 18p
BER79 250
BFR80 20p
BFX29 25p
BFX84 23p
BFX85 2op
BFX86 lap
BFX87 23p
BFX88 22p

20p
BFY51 ISp
BFY52 189
BFY53 lop
Bay39 30p
Bsx20 lap
8U205 106p
8U208 115p
MJ2955 90p
MJE340 33p
MPF104 409
MPF105 40p
MPF106 409
0C213/ 35 40p
0072 lop
71929 209
1192911 Zap
11930 25p
TIP308 2*
TiP31 20p
TIP31A 22p
TIP32 35p
TIP33C 359
TI P344 469
TIP358 115p
TIP36A 127p
TIP38B 135p
TiP41A 50p
TiP42A
TIP2955 5/34)

TIP3055 52p

Tip3055 in
TO -22075W
package by
Fairchild
Corp. 20p
(star buy)
ZTX107 /13 10p
ZTX109 10p
ZTX300 9p
ZIX301 /2 9p
ZTX303 10p
ZTX304 20p
ZTX311 109
ZTX341 189
ZTX500 /1 lip
ZTX502 16p
ZTX503 14.- -
ZTX504 19p
21459728 20p
2N706 9p
2N914 14p
214918 169
2141131 11p
2141132 13p
2141304 239
2N1308 230
2141308 309
2141613 219
2N2217 18p
2N22224 15p
2N2369 14P
2N2484 189
2142646 409
2N2904 17p
2N2906, 7 17p
2N2926G 109
2N3053 259
2143055 449
2N3442 709
2N3702 to
2N3711 ..  AO
2143773 150p

2143819
21p
359

2513823 52p
2N3866 409
2N3903 lip
2143904 11p
2N3906 11p
2144037 360
214405810
2N4061 . SOO

2145458 40p
2N5459 35P
2146027 18p
3N128 20p
(star buy)

SPECIALS
TRIAC
15A/ 600V
10 for 4809

F140500
10 for 4809

ZENER
DIODE: 12V2,,,,,,,,
POTENTIO.

METERS
with 2,51250V

DP switch)
linear:

47K 470K
Log: sK
22K 47K

100K
5 for 100p

SLIDE
SWITCH
1A/250V
10 for 409
3A/50V

10 for 60p
CERMET
100K LIN
10 for 18*
PRESETS
(standard)

10091.1-1,
2009-V

1 K5 -H , 2K2 -H
4K7.V.10K-H

250K -V,
500K -H

IM -H. 2M -H
10 for 30p

POLY CAPS
400V -

2n7, 8n8,
22n. 250V:
100n. 220n.

66011E.
10 for 30p

UNEAR
CIRCUITS
709-8 209
710-14 20p
741-8 2*
747-14 40p
748-8 25p
AY -I-1313 760p
AYI-5060 110p

AY -3-8912 350P710p
AY -5-1224A2650

CA30I8H 50p
CA3019 80p
CA3028AH 509
CA3046N 30p
CA3048 245p
043054 457.

CA3080 011p
CA3090AQ 70p
(star buy)
CA3130E 90P
CA3140 45p
CA3160E 110p

TL081 30P

TL°82 5°P
044770 1909
274414 100p
IN424E 150p
2194256 400p
DIAC: ST2 20p
THYRISTORS
300V:4A lap
(MOTOROLA)
4130V:5A 359
(C10601

1A/600V 20p
2A/10V 20p
2A/100V 209
3A/600V 33P
DIL SOCKETS

69
14 pin 109
16 pin lip
18 pin 16p
LIA31 i 110p
LM318H 180p
15431874 2009

4047 90P
4,348 4513
4049 28p
405075 32p
4066 3041

4068 20p
4069 14p
40708 17p
4071 20p
4072 i 3 23p
4081 22p
4082 249

7407 249
7408 16p
7409 139
7410 119
7411 lip
7412 15,
7413 19p
7414 44p
7416 lap
7417 16p
7420 *
7421/3 239

74150 SIr x
74151 45 p
74153 4/ sp
74154 4 Op
74155 509
74156 33p
74157 35p
74161 29p
74162 S7p
74163 4Ip
74164

34974165

( MAIL ORDER

[ DELTA TECH
1 62 NAYLOR ROAD,

Tel: 01-445
Prices include

-

Minimum
- 4+ Al items full spec

°NU.,

CCO.
LONDON, N20

8224
VAT, Add 50p P&P

ACCESS order ES.
and Guaranteed. Send SAE

OHN

for full list

AY -5400713510p ICL7106 8509 7425/6 219 5047

SUPERSALE '81
AM full spec. brand new devices.
2114 (45Ons) E1.00, 4116 (200ns7
E1.15. 2708 £1.85, 2516 (single rail)
E3.00, NEC 2732 £5.50, 2532 £6.00.
2114 (200ns) £1.40. PiP 35p on
above devices_
Brand new and boxed, Lie
Detector. Made for the Open
University. size: 150mm (length)
x 100mm (width) x 90rnm
(height). Complete with 100
rr4croamp motor movement 90mm
x 75mm. Supplied complete with
leads and pads, less batteries (2 x

4.5vIE7.50 + 02 p/p.

SELF-CONTAINED battery
powered digital recorders.
Complete with data entry key-
board with 10 dick LED display
plus modem interface and charger.
Some date £35 per system. Sorry,
callers Only.
ZETTLER low profile PCB relay
30mm x 36mm 4.8:6.9v d.c.
2/2.5 amps arc. contacts. 85p p/p
35p.

0 TYPE CONNECTORS
9 Way Sr.,cket (solder) 75p
15 Way wirewrap plug £1 .00
37 Way Plug (solder) £1.80
37 Way Socket (solder) f1.80
25 Way Plug (solder) £1.85
:75 Way Socket (solder) E1.85
25 Way Plug (insulation
piercing) £2.66
25 Way Socket (Insulation
piercing) £2.65
90 Way Plug (solder) 02.00
Pi Pon above 35p

COVERS
37 Way (Plastic) E1.00, 50 Way
(Plastic) £1.20, 25 Way IPlasticl
95p. 25 Way (Metal) 01.25, 25 Way
(Metal) ITT open 01.00, 15 Way
IPlasticl 60p, 15 Way (Metal) 95p
Pi P on above 35p

DISPLAYS
P 6082/74144 digit DIL display

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

HP5082/7650 .4"cc, left and
right decimal point, high bright-
ness, only 65p, 12 for 06.50. P&P
3139

SUPERSAVER 1
Ribbon Cable Headers 16 DIL
Jermyn, gold-plated, with cover
45o. o&o 25o
Ansley Header plugs. 14 Way
75p, 16 Way 95p. 24 Way
E1.80. (Insulation piercing type)
p'p 35p.
Ansley I/O Header plugs PCB
Mounting .tin 26 Way 65p. 40
Way El pip 35p. SUPERSAVE 2
El pip 35p. SUPERSAVER 2
Tantalum Capacitors 25 volt. 4.7
uF, 14 for fl, p&p 35p.

SUPERSAVER 3
PRICE SMASH F N D500 .5i n .

LED displays. full spec 50p
each, p&p 35p, lame quantities
POA.

SUPERSAVER 5
36134 way 117 x 171 .1" insulating
piercing edge connectors for disc

I drives etc £3.50 each, pip 35p.

SUPERSAVER 6
VIDEO LEAD

1 metres with PL259 plug 01.00
P/P 350

SUPERSAVER 7
Thyristors Type 16 Ria 100 Vrrm
1000 Volts at 22 amps f1,85 each.
Limited stock, p/p 35p
Stud mounted rectifiers. type 40
HF 100 1250 volts, 450 amp, 4 for
12.50 pip 35p

SUPERSAVER 8
ONE ONLY - TEXAS SILENT
700 TERMINAL. RS232 110 baud.
As new - £235. Carriage at cost.

SUPERSAVER 9
5 digit 7 segment DIL LED .11
displays 5 for £1.50 p/p 35p.

SUPERSAVER 10
Tangerine Microtan 65 Blank PC8.
Brand new plus circuit diagram
£4.50, pip 50p 16502 based, 1K or ,
board).

HARRIS HI 1)0608A/2
. CA(108 8 Channel MUX s over -
voltage protection. Full Sr "c.c. E4
each. p/p 35p. Trade F mquiries
welcome

SUPERSAVER 1' 2
2.5 power plug and 2 metres of
cable. Only ET 00 for lf J pip 25p.
Trade enquiries welcorr

SUPERSAVF 14
BOX FANS 115' V 50/60Hz.
120mm x 120mm. New. £4.50.
P/P f 1.00.

SUPERS .VER 15
5K 3/4" multiturr 1 trimpots, PCB
mounting, per f 00x of 14 £2.50.
As above 1K ar .d 50K. p&p 35p

SUPER SAVER 16
OPTRON 0 PTO SLOTTED
SWITCH (TN /pe OPB-814) ft,
p&p 35p.

SUP ERSAVER 17
VU METER , 48mm x 50mm ap-
prox. ove .rail size. Face Sae
50mm x28mm approx. Brand
new. E1. 15 p&p 30p, (Sent at
Purchasf It's risk).

;UPERSAVER 10
PCB A .MP (LM380) Unused.
65mm 95mm approx. 9-12v
DC. C' 35 p&p 35p

SUPERSAVER 19
10 C AGIT (Red). LED display.
(.122 !in. digit size). With built-in
Orly er chap and built -In lens
170 gnifier. Data sheet supplied.
Br: and new. E1.50 p&p 35p.

SUPERSAVER 20
4' Y2in. JUMPER LEAD. 16 DIL
t leader to 16 DIL header 95p
' p&p 30p

SUPERSAVER 21
Thin. JUMPER LEAD. 14 DIL
header to 14 DIL header. 65p
p&p 30p

SUPERSAVER 22
1 lb reel of solder 18 SWG 64/36
alloy £5.50 P&P 909-
A TERRIFIC GIVEAWAY. 280
PIO. Only 03.75 p&p 35p.
MC1489 Brand new 46p each.
Large quantgies 9,0 A. p&p
30p.

SUPERSAVER 23
16K RAM PCB 275mm x 80mm
takes 14116 x 16). Fully socketed
and built. Sorry, no data. £3.60
;VP 3513-

TMS 4030, 4096 x 1 dynamic
RAM 200 ns removed from
PCBs. 65p each. 16 for £8, p&p
35p.
GPO LINE MATCHING TRANS-
FORMER. With 12V reed relay
etc. removed from equipment.
El 40p p&p.

CMOS SCOOP
CD4012 10 for £1.50, CD4013 10
for £2.25, CD4018 60p each,
CD4019 10 for £3.85, CD4022 10
for £4.00, CD4023 10 for £1.30,
CD4027 10 for £3.00, CD4035 10
for £6.00, CD4049 10 for £2.25,
CD4050 10 for £2.50, P.P 35p per
lot.

GIVEAWAY 18 pin low profile
dil socket 13p EACH or 8 for Cl

AUGAT IC SOCKETS
(The best available)

16 Dil 20p 24 Dil 50p
18 25p 40 Oil 55p

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

NEW LINES
GUEST (gold plated) IC test clip.
40 way, 28 way E4.50 per pair.
P/P 50p,
REG PCB (less components), 5V
1 amp, 12V 1 amp and heatsink
(60mm x9Omm). Brand new,
f1.00. Heatsink only, 55p. P/P
35p.
NEC F1P4813 4 digit glass
display (green with centre
colons and plus and minus
sign), only £1.35. P/P 30p.

PL259 SOCKET CHASSIS
MOUNT. 50p p&p 30p.
TRANSFORMERS 012, 024 t

amp E2.50, P&P 50p 012.5 0.92
amp £2.50, P&P 50p.
TTL SALE 7410 9p, 7413 18p,
7416 180. 7490 280. 74155 45p,
74174 60p, 74181 74285 £2.25.
P&P 35p
WHY PAY POUNDS? Just ar-
rived Amphenol 36 -way plug
and socket (used) to fit all your
printer. Only £2.75 per pair. P/P
35p
Terms cash with order (official
orders welcomed from col-
leges, etc). All enquiries s.a.e.
please. All prices inclusive of
VAT, unless otherwise stated.
Postage as shown per item.

STOP PRESS
MK4027 for equivalent) MONS

El each. 8 for E6 pip 35p

PLEASE DO NOT ORDER
GOODS FROM OLD ADVERTS.
PHONE BEFORE ORDERING.

SURPLUS STOCKS
Wing. PURCHASED .6...4

FOR CASH
ItA

visA

LB ELECTRONICS
11 HERCIES ROAD

HILLINGDON, MIDDLESEX
UB10 9LS. ENGLAND

All enquiries s.a.e. please
Telephone answering machine

service out of business hours.
New retail premises, now open
Mon, Tues, Thurs, Fri, and Sat,
9.30-6.00 Lunch 1.2.15
weekdays. Closed all day Wed-
nesday. We are situated just off
the A40 opposite Master
Brewer.
ALL PRICES INCLUSIVE OF VAT

UXBRIDGE 55399
All comnanentstiill snec
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Stop-by -step fully

illustrated
assembly

and fitting instructions

are included
together

With circuit descriptions.

Highest
quality

components
are

used throughout.

,It
I7 -AP

BRANDLEADING ELECTRONICS

NOW AVAILABLE IN KIT FORM

41)

SX1000
Electronic Ignition

 Inductive Discharge
 Extended coil energy

storage circuit
 Contact breaker driven
 Three position changeover switch
 Over 65 components to assemble
 Patented clip -to -coil fitting
 Fits all 12v neg. earth vehicles

SX2000
Electronic Ignition

 The brandleading system
on the market today

 Unique Reactive Discharge
 Combined Inductive and

Capacitive Discharge
 Contact breaker driven
 Three position changeover switch
 Over 130 components to assemble
 Patented clip -to -coil fitting
 Fits all 12v neg earth vehicles

tilt AT -80

1E

AT -80
Electronic Car Security System

 Arms doors, boot. bonnet and has security loop to protect
fog/spot lamps. radio/tape. CB equipment

 Programmable personal code entry system
 Armed and disarmed from outside vehicle using a special

magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen  Fits all 12V neg earth vehicles

 Over 250 components to assemble

MAGIDICE
Electronic Dice

 Not an auto item but great fun
for the family

 Total random selection
 Triggered by waving of hand

over dice
 Bleeps and flashes during a 4 second

tumble sequence
 Throw displayed for 10 seconds
 Auto display of last throw 1 second in 5
 Muting and Off switch on base
 Hours of continuous use from PP7 battery
 Over 100 components to assemble
 Supplied in superb presentation gift box

I

111
41Mb --

(NV
r1r _

P In} 147

if/

- '. -.I/ _...

7:::`' 77 -:...: li
V.'

TX2002
Electronic Ignition

 The ultimate system  Switchable
contactless  Three position switch with

Auxiliary back-up inductive circuit
 Reactive Discharge Combined capacitive

and inductive.  Extended coil energy storage
circuit  Magnetic contactless distributor trigger.
head  Distributor triggerhead adaptors included

 Can also be triggered by existing contact breakers
 Die cast waterproof case with clip -to -coil fitting  Fits

majority of 4 and 6 cylinder 12v neg earth vehicles
 Over 150 components to assemble

VOYAGER Car Drive Computer
 A most sophisticated accessory  Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd  Affords 12 functions centred
on Fuel, Speed, Distance and Time  Visual and Audible alarms
warning of Excess Speed, Frost/Ice, Lights -left -on  Facility to
operate LOG and TRIP functions independently or synchronously
 Large 10mm high 400ft-L fluorescent display with auto
intensity  Unique speed and fuel transducers giving a
programmed accuracy of -,- or -1%  Large LOG & TRIP
memories 2.000 miles. 180 gallons 100 hours  Full Imperial
and Metric calibrations  Over 300 components to assemble
A real challenge for the electronics enthusiast,

=
- -

I D. Li. i i. LLt
0 0 0 ID  j

All EPA SPARKRITE products and designs are fully covered by one or more World Patents

MII 1E11 IM MI IN

NAME
ADDRESS

I ENCLOSE CHEOUE(SWPOSTAL ORDERS FOR

£, KIT REF
CHEQUE NO
24 hr. Answerphone
PHONE YOUR OR DER WITH ACCESS/BARCLAYCARD

PRICES INC. VAT. POSTAGE & PACKING SEND ONLY SAE IF BROCHURE IS REQUIRED- - - - - I. so - - -I .1 onAllow 28 days for delivery

SELF
ASSEMBLY

KIT

READY
BUILT
UNITS

SX 1000 £12.75 £27.95
SX 2000 £19.95 £43.75
TX 2002 £29.95 £62.95

AT. 80 £24.95 £49.75
VOYAGER £49.95 £84.75
MAGIDICE £12.95 £19.95

ETI.2.82

CUT OUT THE COUPON NOW!
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MILITARY
ELECTRONICS

As the Soviet military might continues to outstrip that of the NATO
forces, Kurt Fleischmann reports on how Western technology can

redress the balance.

In the bow and arrow age of warfare, what mattered most was
a strong arm, so that the arrow would reach the enemy; good
eyesight so that the warrior could see the foe; and a good

brain which could quickly discern the adversary's weaknesses
and capitalise on them. In a manner of speaking, this is still what
really matters today in the jet and nuclear age of warfare - ex-
cept that man is now aided by sophisticated machines. Take, for
example, what Marconi Space and Defence Systems Ltd
(known to insiders as MSDS), call the 'Full -Solution'; a fully in-
tegrated Improved Fire Control System or IFCS.

This, created by MSDS to the specifications of the British
MoD (these acronyms get everywhere), is a fire control system
providing the following important qualities:
 A vastly increased hitting capacity on first or second try - at
least in comparison to manually -operated Chieftain Battle
Tanks.
 An increased firing power by speeding -up the process of
engaging the enemy.
 The possibility, where necessary, of reaching further
distances.

There is now less need for human judgement and decision -
making and a greater likelihood of hitting the target as a result
of greater speed and aiming ability, using the same British
120 mm and 105 mm tank guns.

These improvements are not idle boasts. They have been
confirmed by experts watching Chieftains in action hitting two
rather small targets (1m x 1.2 m) three times within 53 seconds at
ranges of up to 2900 m using only nine rounds.

Autorepair Circuits
When the arrow broke and/or when the primitive warrior

ran out of bows and arrows, he had to look around for a suitable,
pliable branch to make another bow and seek out and sharpen
additional arrows. He was usually unable to finish this task,
because his enemy would kill him while he was defenceless. In
contrast, fault-finding and battle -time repair are made relatively
easy for modern tank -users who also use I FCS. Checks are made
by the computer automatically and constantly. In fact, fault-
finding and repair is part of the basic set-up by so -,called first line
test equipment; faults are traced to a specific module, which is
immediately replaced within the tank. The second line test
equipment goes even further by finding any fault within the
module, rectifying it by complete replacement, if necessary.

Unlike its predecessor 'Simple -Solution' which only took
into consideration such factors as distance, types of ammuni-
tion, so-called trunnion tilt, the effects of cross winds and soon,
'Full -Solution', it is claimed, takes account automatically of all
aspects of projectile flight. These include full simulation for
ballistic computation as well as Autolay, the automatic laying
and tracking at the proper elevation offset in relation to par-

ticular battle conditions. Other features include digital pro-
cessors which can be reprogrammed and easy two-handed
operation control.

The Think Tank
Not for nothing do Marconi refer to I FCS as 'intelligent'; it is

almost able to think for itself. Not only can the system's digital
computer (when correctly programmed) decide on the proper
ammunition and the correct way of using it, but it is also 'self-
correcting' - learning by its mistakes from sensors on the tank.

It does this using four main methods: through the Data -
Handling Sub -System, or DHSS, the Tank Laser Sight (TLS), the
Sighting Sub -System, the Sensors Sub -System and the Gun Con-
trol Equipment, or GCE. The DHSS has five specific purposes -
ballistic prediction, lead -angle prediction, axes conversions,
system control and data input and output - and is composed
of four sections. The first is known as CIU (Computer and Inter-
face Unit); it contains the GEC -Marconi digital computer (its
source of power) and the interface module. The interface
module's function is to adapt data from other sub -systems to
the computer.

Section number two goes by the initials CCMU (Com-
mander's Control and Monitor Unit) and is positioned so that it
enables the commander to manually feed data into the com-
puter as well as obtain this, when required, from the computer.
Other uses of the CCMU include first line maintenance to
diagnose and correct faults, make performance checks and
help the gunner during long-range and indirect engagements.

The third and fourth sections, known as the Firing Handles,
are used both by the commander 'and the gunner. Left -hand -
operated, they activate the weapon and ammunition -type
selectors as well as the laser and autolay demand switches and
last, but not least, the firing switches.

Taking Aim
Next we come to the Sighting -Sub -System which has two

eye -pieces for the gunner. The left eye -piece shows data
displays for the status of laser and IFCS, the armament and am-
munition chosen and the range as measured. The right eye-
piece shows the Muzzle Bore Sight (MBS) mark. This is initially
used as the aiming and lasing mark in the IFCS system; then the
computer takes over by electronically creating an elliptical
aiming mark in the view field, containing the target as well as
the MBS.

This aiming mark is an ellipse just big enough to sur-
round the tank target. It changes in size inversely with the
distance. As a result, the visual relationship between the ellipse
and the target size ensures the gunner's confidence in his ability
to hit any target, irrespective of distance. Moreover, once the
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relationship between target and ellipse is established, it is re-
tained with the aid of the computer so that firing is successful;
no matter what evasive action the enemy takes or at what speed
or direction the tank moves.

A computer, ingenious as it is, is but a machine. So a great
deal of information must be fed into it manually (or pre-
programmed), such as gun jump or a computation for gun wear;
through the Sensors Sub -System vital information for ballistic
computation, computer turret control and gun position can be
continuously and automatically adjusted for optimum results.
All that is necessary is for the gunner and the commander to get
the target into the view -finder and use two hand controls, one
for activating the firing handle, the other the thumb controllers.

Artillery Aid
Another electronic aid the Army will make use of in any

military engagement is known as BATES (Battlefield Artillery
Target System). In the past, artillery control was voice -based -
orders were transmitted by radio. But this was a time-consuming
process, one which had been speeded up when FACE (Field Ar-
tillery Computing Equipment) was first used. FACE speeded up
ballistic and weather calculations. It had little effect on order -
passing. But speed is of the essence because the West in
general, and Britain in particular, is hopelessly outnumbered in
most conventional weapons (including artillery), by Warsaw
Pact nations. So they have to make up in quality what they lack
in quantity.

This is recognised by Britain's NATO partners and they are
dealing with the problem in their own way. Where the British
answer to the problem - BATES - differs, is that it will be a so-
called distributed system. Artillery deployment will not be cen-
tralised in character, but will be called upon as and where and
by whom it is needed; be it company, division, regiment or other
level.

This means BATES can never be used by any unit in its en-
tirety; although some (especially non -British) military men con-
sider this a disadvantage. Moreover, according to British think-
ing, the greatest disaster is the complete destruction of the en-
tire centralized unit, which can never happen with BATES.

A Tall Order
The BATES designers, Marconi and Scicon, had to over-

come mutually antagonistic problems. BATES has to be tough,
since wartime conditions are never a picnic. It has to be small
enough to be easily transportable in Army trucks and operable
in small fixed locations. It also has to be easy to use and repair
because its de -centralised nature means that no specialists are
likely to be around; it must also be capable of withstanding
possible nuclear radiation as well as attempts by the enemy to
attack the system electronically.

As with most machines for the military, BATES has one
other problem which is of vital importance: that of making it
usable by other systems, or in conjunction with them, on an in-
ternational, NATO (or at least UK/USA) basis. Specifically, it can
be used with the American TACF I RE and to some extent with
Britain's own tactical computer aid, WAVE LL, as well with
some other artillery equipment either already in operation or
shortly to be made available. Thus it has been decided, as a
result of a study group's findings, that BATES should have a
number of common modules, together with some special inter-
face units.

The units will receive inputs from instruments measuring
muzzle velocity and from weather radars. The former will be in
touch with trunk systems, CNR and line systems. Two main
types of modules will deal with so-called remote cells - obser-
vation posts or groups detached from the main body which
need to put in, transmit, and receive information over the CNR
or line interface units and units on the battlefield, where the gun
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Edge hinges on each side of the case render the Philips Callpac radio exceptionally accessible for servicing and repair.
When closed, the unit is nonetheless hermetically sealed and can withstand water immersion to a depth of one metre.

or missile is in actual operation. These units provide the data
needed by those manning the weapons, and information from
the front which may be needed back at the control post.

Of course, not only these remote cells but all the others in
the system require processing ability. It has been decided that a
multi -microprocessor is most suitable, as this is more flexible
than a mini -computer.

Power Problems
Another problem is finding a source of power for equip-

ment which must function in a variety of conditions, some of
them rather primitive or chaotic. The only power supply
available to a communications officer in the trench will be a
manpack battery and even a tactical HQ in a remote part of the
desert may not be much better off. In other situations mains
electricity may be available, and BATES is designed so that it
can work from a 24 V DC supply, with the aid of a float -charged
battery, if for some reason the mains supply is interrupted. Of
course, BATES cannot work directly off the mains supply but
only through a transformer, which is part of the system.

Basically, then, BATES will be used to enhance control.
Despite improvements in existing weapons and greater efficien-
cy in communications generally, use must be maximised in the
sense that no available target should be permitted to escape.
This is where BATES should have a radical and revolutionary
impact on the development of artillery in the British Army.

The Loneliness of . . .

Soldiering has at all times been a rather lonely occupation,
despite attacks usually being mounted in groups and soldiers
sticking it out together in trenches for a considerable time. The

sense of loneliness is caused by the fact that in the last resort,
the soldier fights and dies alone -being too busy keeping the
enemy at bay to know what even his next trench neighbour is
doing at any given moment, let alone the brigade a hundred
yards away.

Some of this loneliness is reduced with the aid of modern
military electronic communications equipment; by pressing a
button it is now possible to know quickly what fellow -fighters
are doing, where they are, and even where the enemy is. This is
the main purpose and strength of communications systems, one
of which (Philip's Callpac) will be discussed in some depth.

Cal Ipac is described by its makers as a tactical radio device.
t can be carried with ease by individual soldiers, or operated
from an Army truck or from more permanent army installations.

What is new about Callpac? First it uses microprocessor
technology, and second it is cheaply priced - at least accor-
ding to the makers! It also combines, in an unusual manner,
qualities not so tar produced for military communications use.
The radio spans the whole HE band from 1.6 MHz to 30 MHz
and also has the facility of covering both short and long range
communications. It is not stopped by unfriendly territory or
climatic conditions and is designed so that one does not have to
be an expert to use the equipment efficiently. Callpac may be
used in conjunction with other communication systems (eg the
Philips Unicom Series and the British Army Clansman). As a
result of microprocessor control, features include rapid
keyboard control, automatic antenna tuning, instant recall of
nine pre -selected channels, and one -hand operation.

. . . The Long Distance Soldier
Callpac also boasts a groundwave range of more than 30

km; a power output that can be varied from 4 W PEP to 100 W
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PEP (the last with the aid of an amplifier); protection against
unauthorised programming and a full remotecontrol and inter-

com facility through the use of a field telephone, as well as a

local intercom facility between those that use the same
transceiver.

Callpac receives its energy either from a NiCad
rechargeable battery pack or from a DC source at the vehicle.

Callpac can work at least 10 hours continuously (with a duty

cycle of 1:9 as regards transmission and reception) unaided.
After this the aid of the built-in battery charger is required. A
Random Access memory retains any stored data if and when
the power supply breaks down (which can easily happen under
wartime conditions) or when the battery pack must be replaced.

Callpac is reliable due to the use of the latest micro-
miniature techniques and its tough plug-in modular design. The

mean time between failures is estimated at 5000 hours, with an

average repair time of 30 minutes. This is made possible by a
system of exchanging faulty modules for working ones, virtually
on the spot. It can be put to many uses as a result of being

microprocessor -based and it can be worked in conjunction with
Philip's PRC/VRC 4600 series of VHF radios.

Operator using the Callpac electronic communication system.

Day Of The Triffid
Another electronic aid to Army communications is known

as Triffid. This is a tactical relay system which makes contact
possible between Army command posts and field units,

wherever they may be located. The Triffid equipment was first
conceived when it became necessary to think of modernising
radios which were part of the Bruin trunk communication
system. However, Bruin was to make way itself at the beginning
of this decade for the Ptarmigan automated network, so
designers had to construct Triffid in such a way that it could be
used in Ptarmigan. This meant a seven-module construction
with three frequency bands from 225 to 1850 MHz, using one of

the RF heads.
Triffid, a joint effort of Marconi Communication Systems

Ltd, AEG Telefunken, and Siemens AG, has the following ad-
vantages. Modules and antennas can be changed easily
whenever frequency band changes are necessary; the modules

are light and small enough to need no more than one operator
and they are sufficiently self-contained to be exchangeable for
each other. Triffid can operate in extremes of temperature and
relative humidity, near other radios or radars, in fast vehicles on

bad roads and even on the backs of lone soldiers. Moreover it is

designed to withstand RDI (radio frequency interference) and

even the effects of some nuclear attacks, since it is shielded
against blast and flash by the vehicle in which it is carried.

A Signal Success
Over 200 Triffid sets are now used by the Signal Regiments

in BAOR with more than 450 actual modules in the hands of the

ultimate users. It has been found that non-specialists are easily

able to get the best out of Triffid and can keep the equipment in

top shape using the in-built test-diagnosis devices, even when

subjected to the electromagnetic interference which can be ex-

pected when friend and foe are trying tokeep in touch with their

own units.
Triffid obtains its power in battle field conditions from a

24 V lead acid battery, charged by a petrol generator in conjunc-

tion with a power -conditioning unit. DC voltages are regulated
by a power -supply module in conjunction with a switching in-
verter, making sure that large voltage variations can be utilized
and that overload can cause no damage.

Frequency can be varied by means of a frequency syn-
thesiser, set by four front panel switches; there are three fre-
quency bands, 225-400 MHz, 610-960 MHz and 1350-1850 MHz.
The equipment at once informs the operator if anything is
wrong by an in-built alarm and monitoring system.

All told, the machines described above afford the modern
Army the assistance which is essential if a numerically inferior
NATO fighting force is to have any chance of resisting, let alone
deterring, the armies of the Warsaw Pact Nations. ETI

ETI FEBRUARY 1982
71



RUMBLE

C2 C3 C4
2u2 220n 220n

R1
6k8

BC 109C

IC I

V.' 
50/1

C6 °WOE F
+ .1 4u7

10V
AMPLIFIER

1 H.4 ---1-"A".
C3 R5 R6470n 100k 1004

3

1114 130T

R6
100R

Cl
100

RV 1
50k

-0
OUTPUT

TO
M UE TIME TO

220n

1s50

eVNA
R4
274 C5

"'7_2n

+4+
Cl

1 I SO,,

9111'3

10V

NRu T
C1 C2
t

I
I1700

lic-CUIT$

C6 R6
470,, 4k1

MC 3340P OUT GAMES
10  MU

ATORS
TEST -6W

LIG G

SUPPLI

03
101.

HI

R4
22,

4u7
00V

ZENER
UNDER
TEST

MLA. TIME TER
TO

1 0- Ve

PERI
UUT

rn;

nEC-HEASE

EASE

PHOTOGRAF
ePOWER CO

C3
4u7
10V

RI
4k7

T

1 12V

100v
104

C5
330n

C6
4u7
101/

C3
470n

1N2.004

72 ETI FEBRUARY 1982



NOW OPEN

COMPUTER WAREHOus MONDAY -SATURDAY
9 30 5.30

25 WAY "DS'

BULK RAM SCOOP CONNECTORS

BUY
4118 200 NS 8 for E12 95
4164 200 NS E8 50 each 25p

50+
1 70 1.11

111114-

0116

SPECIALS 2102-850 MS 1 for E5.50

INC VAT

25S 1.90 0211

ALL + VAT
I.O0

TELETYPE ASR33
I/O TERMINALS

Roma% CAR

Fully fledged industry standard ASR33 data ter
moral Many features including. ASCII keyboard
and printer for data I. 0, auto data detect circuitry.
RS232 serial interface, 110 baud. 8 be paper tape
punch and reader for oft line data preparation and
ridiculouSly cheap and reliable data storage. Sup
plied in good condition and in working order
Options, Floor stand C12.50  VAT

Sound proof enclosure 05.00 + VAT

DIABLO S30 DISK DRIVES
Another shipment allows us to offer you
even greater savings on this superb 2.5 MB
(formatted) hard disk drive. Two types are
available both fully refurbished and
electronically identical, the only difference
is the convenience of changing the disk
Pecks
S30 front loader, pack change via front
door £550 + vat
S30 fixed_JErack change via removal of top
cover £28-6 + vat
+ & - 15v PSU for 2 drives £125 + vat
SPECIAL OFFER new, 12 sector packs
£20 + vet carriage & insurance on drives
£15.00 + vat fully DEC RK05, NOVA,
TEXAS compatable further info on
controllers etc on r . uest.

*12H
* ALARM

NATIONAL MA1012 LED
CLOCK MODULE

 1 - gni
*50/60 HZ
The same module as used in most ALARM/CLOCK
radios today, the only difference is our pnce! All
electronics are mounted on a PCB measuring only
3' it 11' and by addition of a few switches and 516
volts AC you have a multi function alarm clock at a
fraction of cost. Other features include snooze
tamer, am pm. alarm set, power fad indicator, flash-
ing seconds cursor, modulated alarm output etc.
Supplied brand new with full data only
Suitable transformer E-1.75. £5.25

GE TERMIPRINTER
300 BAUD TERMINALS

111 4.11*
ONLY

£295
+CAR
+VAT

Made by the world famous GE Co.
The GE Termiprinter is a small attractive unit with
SO many features a is impossible to list them in the
space available, Brief spec as follows. RS232
serial interface, swnchable baud rates 110. 150,
300. 130 cps/. upper and lower case correspond
ence type lace, standard paper almost silent run
rang, form feed electronic tab settings, suited for
word processor applications plus many more
features Supplied complete, in working order

MAINS FILTERS

WIRE WRAP SKIS.
24 Pis Vero 28p
le Pia Med 22p
IS Pie add 24p
IN PCS Mon Ord

CIO
DATA CASSETTES

10 for £5.75
Inc. VAT

MPU
EXPERIMENTORS 5v 1 2v -1 2v.24v
POWER SUPPLY

Ora agars wen lacy Osseo to Orr ths superb Paver

Steen Use, sad loos to lately most of ou maims
customers who awe deappieled whir we sold out die to
amen/ Weise they were adveneed 11 These units may putt

hew ad Wm made Wye, lab, they come of a semi -

imbued doses aseeestre 160ew 120rnm w 350inim

coneweg al skin dedrenio to gnu the Newry Itier
weed and sten mot picot outputs of
+ 5, 4. 2 amps DC + 12v ace 800 ma OC

12..s 800 ma DC + 24v .e 350 ma DC

ard ethers notanagh a Ner fersere5v output 'j1 50 maDC

rificb nay be termed to give a hod of other Pillages Al

tome am hurl out to the had panel we eineliee ski
sakes end te also debicabd a be rtar as doll kid
lids Utak accept sierdad 240v rain kW They ate
an GPO ad may taw num scratches to Ai Mg plods
Vey see sat waned ben gad Oki corditin
El 6.60 orb + £2.50 p+p asnolsot MIA mot
ad cerement to, ironstone guano* HURRY
WHILE STOCKS LAST!!

THE PRINTER SCOOP OF THE YEAR
THE LOGABAX 280 MICROPROCESSOR CONTROLLED

LX180L MATRIX PRINTER
A massive bulk purchase enables us to offer you that

superb professional printer at a fraction of its recent
cost of over E7000. OtAsing the very latest

microprocessor technology it features a host of
fatalities with ell electronics on one plug in P CO. Just
study the specthosbon and you MI instantly realise
meets al the repairements of themes! exacting

pionessiond or holinist user
STANDAMO FUNCTIONS * Ful ASCII character set *Stendard

ink Mem *RS232/V24 send inertia -7 Wel controlled baud rates up
to 9600 * 194 chroniclers per line *Parallel interface * Handstekes on senal and parallel

ports *4 Type fonts, Kok script, double width. iNic bros. standard * Internal buffer
CPS *WNW peper tractor iuy to 17.5' wide *Sdid steel

construction * AN software in 2708 proms wady reconspued for custom fonts etc.

Al his and mom, set refurbished but BRAND NEW At Only £525 +vAT
Also available identical to above LESS Electronics Cord £250 + VAT

+ carnage and ea C18.00 + VAT
OPTIONAL EXTRAS * lower case C2500 *16K buffer COM * Second tractor for
tielellerleleodeelfer11605.00 * maiitenenat POA.

Proteesional type miens fitters as used by "Main Frame
Manufacturers ideal for curing those unnensog Nur; ups
end data gktchee fit one now and cure your problem&
Suppression Devices SD5 A10 5 amp E18.95
Carom Inc F1900 30 ampf13 95 + peel 00

MUFFIN FANS
ewe year meopream Cool W Illarek ate ea total ornerposeo

demo dear mast see easily ISINislel assitide b
me wheat I I O V.A.0 C5 05 +pp 90p OR 240v A.C.
C6.150+pp 90o. 016111104040 evr . Y, -

I I I I.1RONIC
COMPONE NTS
r. 01.111111/1F N T 66%

DISCOUNT
Due to our massive bulk purchasing programme
which enables us to bring you the best possible
bargains, we have thousands of I C s, Transistors.
Relays, Cap's P C 8 s. Sub -assemblies. Switches.
etc etc. surplus to our requirements. Because we
don't have sufficient stocks of any one item to
include in our ads , we are packing all these gems
into the "BARGAIN PARCEL OF A LIFETIME"
Thousands of components at giveaway Prices'
Guaranteed to be worth at least 3 times what you
INN Plus we always inctude something from our ads
for unbeatable value,! Sold by weight

2.51ds f 4.7S+ pp fl..75 Ude E 6.75+ pp E1.80

111'11E11.75+pp f2.25 20Ids f19.99+pri E4.75

8" FLOPPY DISK DRIVES
Yet agein weer, managed to liege* e
large shipnwnt of tomorrows technology
e t prices es yet unheard of l l And es with
mow of our purchases can par these
awing, direct to you! I The DR 7100 Lk
72008" floppy disk drives have many
inbuilt features to provide literally any
BUS configuration with Nil daisy chain

internal jumpers 77 tracks on the
single sided 7100 give use° 0,8 MB of
data end 154 tracks oar the 7200 double sided drive tree a rneleiv 1 .6
MB of data. Many other factures such es soft or herd sectoring, IBM
or ANSI issndwds, only 240v AC, 024 & v do power req. Mimic%
and our unbelievable prices make their doves  MK,
Suodkod BRAND NEW and boned complete with use manual
7100 inside and £225.00 + 8.50 be. & we.,  vet.
7200 double sided E296.00  Leo SW. & we.. + eat
FuN technical menu available t i or for MO,  g

PSV
+5V, +24V
Ideal 2 DRE

drives
Brand new

£37.50
+ ar + VAT

- DEC CORNER -
BECTON TWIN CASSETTE DRIVE . £375+ VAT
POP1105 MINI 1/0 MEMORY. CPU ETC £450+ VAT
LS11132KBYTE MOS MEMORYCAROS£295+VAT
RK05 MEMOREX DISK PACKS

(12 sector)E20.00+ VAT
LSI1102 PROCESSOR CARD £275.00+ VAT

 AN types of DEC unipment purchased fro cash        
    
ELECTRONICS
Dept. E.T I., 64-61 Melton Rd., Innate* Hulk MAIL ORDER
Chayika. Surrey. Tel: 01 -11119 7702 et 01 409 1400 INFORMATION
umeis otherwise stated all prices inclusereof VAT. Cash with prow. Minimum
under value £2.00 Prices and Postage Quoted for UK wily 101011ere post end
pecking not indicated please add 50p per order. Bone Fide account orders
minimum £20.00. Export and trade enquiries welcomer Orders despatched
same day where passable. 3% surcharge on Access and Barclaycard orders

RF CONNECTORS
50f1 8NC PIG 50p
7511 88C PIG 50p
P1251 PLO 40p

S0231 SKT 35p
100 PCS MIN ORO.

HIGH SPEED
DATA MODEMS

A web pace et wpm* ands be SE Ube tal to
"no tad weed ea be to EN. 61 Melee 12 e a
hirchronoos Modem* we as DAM 2412 rem ts
new data kit Mary tress Wide surteiblif76
MOdulabob 2401 lead Id PON 800'1200 standby.
AM wow, 4 wee a 2 um wean SO tea si

own as CMOS tednskers mkt maletctim
apt cost oser £700 cads kirk trend
*kW comae sat psi of
£185.00 + £9.50 comp + wit
hares al My be kind to conrecton to PO Wm

PERTEC
PERTEC TAPE DRIVES

7 track 6840 - 75-25 £175.00 +
AT

9 track 6840 - 9-25 E295.00
AT

Phone for more details

SOFTY 1 Et 2
EPROM BLOWER

Software development system ovaluable tool Mr designers.
hotabees etc Enables coon heart surgery on 2716, 2708 etc
Blows copies reeds EPROMS or emulates EPROM/ROM/RAM
in ate whilst displaying contents on domestic TV receiver Many
other features E115 can. + VAT °good 2716, 2716

Function Card 40  VAT. PSU C20  £1.50 can. +VAT.
Softy 2 fee 2715/2732 f169+VAT

Write of one for more details.

9" VIDEO
MONITORS

IX -EQUIPMENT W' MOTOROLA VIDEO MONITORS
75 COMPOSITE INPUT, TESTED BUT UNGUARAN-

TEED. C39.99  C7.50 CARRIAGE + VAT.
COMPLETE WITH CIRCUIT.

SEMICONDUCTOR
GRAB BAGS'

Mks soneoellill neessa SAW eallIss. *tour. limey C

Haar. Aides girl* use. et. sic PA kik gesmissed Mee roe Nil aka
wt. etal=e1 mem& panereet fa. lea 12.1* 100. tee Ce1b
101 fe

stikewelits el am "area the bore nap at 74 T11. or.. I C
ISM/at 10. wised -sod* T01" arab baps at a pan +Muth tea or

OM OS* w ale be, mule ammailv COS Is May.

ht. PWW.101111C.I.O. SW, MO. 011/11 loan title 300. Elite.

RC/1FULLY CASED

ASCII CODED

KEYBOARDS
WEAL -
TANGERINE,
OHIO ETC,

Straight from the U S A made by the world famous R C A Ca. the
VP600 Series of cased freestanding keyboards meet all require-
ments of the most exacting user right down to the price!
Utilising the latest in switch technology Guaranteed in excess of
5 million operations. The keyboard hes a host of other features
including full ASCII 126 character set, user definable keys
upper/lower case, rollover protection, single 5V net keyboard
irnpennous to liquids end dust..171, or CMOS outputs. even an
on -board tone generator for keypress feedback, and a 1 year full
RCA decked guarantee
VPNN 7 be hely coded output wth delayed
strobe. etc. £43.95
VPS11 Same as VP501w111 numenc pad f54.95
VMS Serial. RS232 20MA and TTI. output with
6 selectable Baud Rates. £84.26
VP61; Same as VP606. with numeric pad,
Plug and cebN for VP601, VP611 [2.25

Plug for VP1916 ve616 alp
Post. Packing and Insurance
ORDER NOW OR SEND FOR DETAILS.

£84.34

£1.95

5v D.C. POWER SUPPLIES
Following the recent "SELL OUT" demand for our 5v
3 amp P. S.U. we have managed to secure a large quan-
tity of ex -computer systems P. S U.'s with the following
soec.; 240 or 110v A.C. Input. Outputs of 5v @ 3-4
amps, 7.2v @ 3 amps and 6.5v @ 1 amp The 5v and
7.20 outputs are fully regulated and adjustable with
variable current 'Madam; on the 5v supply. Unit is self
contained on a P C.B. measuring only 12 a 5. a 1
he 7.2v output is ideal for feeding "on board" regu

lators Or a further 3 amp LM323K regulator to give an
effective 5v @ 7 amp supply.
Supplied complete with circuit at only £10.96 +0.75pp
Believed working but untested, unguaranteed.
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Tie (finest ..Rntritfiers ieserve tke cfinestckip

The Electronics Today System A, designed
by Stan Curtis comprises two monophonic
Class A Power Amplifiers and a modular
pre -amplifier of such superlative
performance that they stand comparison
with commercial products in any price
range.

cfirattkwatte KITS

* are approved by the designer
* offer a unique "get you out of trouble'

service and full technical support.
* offer a unique post -assembly testing

service
Pre -Amplifier £76.90
Mono Power -Amplifier £221.95

(carriage extra)

Several ex -demo systems available
at an attractive price.

Write for details.
Details and price list front:

cfiraitktvaite KITS

215, High Street, Offord Cluny,
Huntingdon, Cambs. (0480) 811659

ROBOTS

POWER
- hydraulic drive

PRECISION
- feedback closed loop syste

Fortnnutt
- professional engineering

PROGRAMMABILITY
- dedicated processor

PUBLICATION
- November Et December issues of

It's easy
to complain

about
advertisements.

The Advertising Standards Authority.
If an advertisement is wrong.wv/re here to put it right.

As.4 Ltd. Brunk -1- ,,, ,r,ngton Place, London WelE 7HN
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HOW TO SUCCEED IN THE ELECTRONICS BUSINESS:

Available at your
newsagent or

direct for
60p p&p
inc

INVEST 60p AND MAKE
£2.40 net profit

Buy Ambit's new concise component catalogue and get £1
vouchers. Use them for a 1 discount per El0 spent. But even
without this, you will still find VVR&E offers the low prices,
fast service and technical support facility second to none.
Here are some examples from the current issue:
I.C. SOCKETS
A range of high quality, low cost,
low profile DI L sockets ideally suited
for both the OEM and hobbyist. All
types feature double sided phospher
bronze contacts, tin-plated for low
contact resistance.
8 x 0.3" 12p 22 x 0.3" 20p

14 x 0.3" 13p 22 x 0.4" 20p
16 x 0.3" 13p 24 x 0.6" 22p
18 x 0.3" 18p 28 x 0.6" 25p
20 x 0.3" 19p 40 x 0.6" 35p
20 x 0.4" 19p 42 x 0.6" 38p

DISCRETES BC556 12p
8C237 8p 8C550 12p 2SK 168 35p
BC238 Bp BC560 12p J310 69p
ZT X238 9p BC639 22p J176 65p
BC239 13P

BC640 23p 40823 65p
BC307 8p 2SC1775A 22p 3SK45 49p
BC308 8p 2SA87 2A 18p 3SK 51 54p
BC309 8p 2SD666A 30p 3SK60 58p
BC413 10p 258646A 30p 3s1(88 99p
BC414 11p 25D668A 30p MEM680 75p
8C415 10p 2SB648A 40p BF960 99p
BC4 16 11p BF256 38p BF961 70p
8C546 12p 2SK55 28p BF963 99p

VOLTAGE REGULATORS
XTALS
1MHz 73.00

78XX1A TO.220 pos 0.58 3.2768MHz 2.00
79XX1 A TO220 neg 0.60 4MHz 1.70
78G 1A TO.220 adj pos 1.10 4.194MHz 1.70
78G IA TO.3 adj pos 3.95 4.43MHz 1.25
78H5A TO -3 5v pos 4.25 5MHz 2.00
78H5A TO.3 12v pos 5.45 6.5536MHz 2.00
78HG5A TO.3 adj pos 7.45 7MHz 200
79HG5A TO -3 adj neg 7.45 8MHz 2.00
LM317.5A adj pos 1.30 9MHz 2.00
LM337.5A adj nag 1.75 10MHz 2.00
785401.5A adj pos sw reg 1.20 11MHz 2.00

CMOS 4077 0 18 4705 4.24 7447N 0.62
4000 013 4078 0 18 4706 4.50 7448N 0.56
4001 0.13 4081 0 18 4720 4.00 7450 0.14
4002 0.13 4002 0 18 4723 0.95 745IN 0.14
4007 0.15 4093 0.41 4724 0.95 7453N 0.14
4006 0.70 4099 0.93 4725 2.24 7454N 0.14
400846 0.80 4175 0.90 40014 0.54 7460N 0.14
4009 0.30 4502 0.79 40035 0.99 7470N 0.28
4010 0.30 4503 048 40096 0 54 7472N 0.27
40114E 0.24 4506 063 40106 0.69 7473N 0.28
4011 0.15 4507 038 40160 0 68 7474N 0.28
4013 0.32 4508 1 95 40161 0.69 7475N 0.35
4015 0.64 4510 066 40162 0.69 7476N 0.30
4016 0.30 4511 0 66 40163 0 89 7480N 0.26
4017 0.45 4512 0 70 40174 0.69 7491N 0.20
4019 0.38 4514 1 45 40175 0 69 7482N 0_75
4020 058 4515 1 45 40192 0.75 7485N 0.75
4021 0.68 4516 075 40193 0.75 7486N 0.24
4022 064 4518 040 40194 0.69 7489N 1.05
4023 0 15 4520 0.75 40195 0.69 7490N 0.30
4024
4025

0.45
0.15

4521
4522

I 60
0.89 TT L N

7491N
7492N

0.55
0.35

4026 1.05 4527 0.89 7400N 0.10 7493N 0_35
4027 0.50 0528 0.78 7401N 0 10 7494N 0.70
4028 0.50 4529 0.89 7402N 0.20 7495N 0.60
4029 0.75 4531 0.85 7403N 0 11 7496N 0.45
4030 0.35 4532 1.20 7404N 0.12 7497N 1.40
4035 0.75 4534 5.30 7405N 0.12 74100 1.10
4040 0.68 4536 300 7406N 0.22 74104 0.62
4042 0.58 4538 0.97 7407N 0.22 74105 0.62
4043 0.65 4539 0.89 7408N 0 15 74107 0.26
40434E 0.93 4543 1.05 7409N 0.15 74109N 0.35
4044 0.64 4549 3.50 7410N 0.12 74110N 0_54
4046 0.69 4563 3.20 741IN 0.18 74111N 0.68
4047 0.69 4554 1 30 7412N 0.19 74112N 1.70
4049 0.30 4555 0.48 7413N 0.27 74116N 1.98
4060 0.30 4556 0.53 7414N 0.51 74118N 0.85
4061 0.65 4557 2.30 7416N 0.27 74119N 120
4052 0.65 4558 0.89 7417N 0.27 74120N 0.95
4063 0.65 4559 380 7420N 0.13 74121N 0.34
4054 1.30 4560 1 75 7421N 0.28 74122N 0.34
4055 1.30 4561 2 18 7423N 0.22 74I23N 0.40
4056 1.30 4562 0.89 7425N 0.22 74125N 040
4059 5.75 4566 380 7426N 0.22 74126N 0.40
4093 0.88 4568 1.45 7427N 0.22 74128N 0.65
4083 1.15 4569 1.90 7430N 0.13 74132N 050
4066 0.34 4572 1.95 7432N 0.23 74I36N 0.65
4067 4.30 4580 325 7437N 0.22 74I41N 0.45
4068 0 18 4581 1.50 7438N 0.22 74142N 1.85
40694E 0.18 4582 1 65 7440N 0.14 74143N 2.50
4070 0.18 4583 080 7441N 0.54 74144N 2.50
4071 0.18 4584 0.45 7442N 0.42 74145N 0.75
4072 0.18 4585 0.45 7443N 0.62 74147N 1.50
4073 0.18 4702 4.50 7444N 0.62 74148N 1.09
4075 0.18 4703 4.48 7445N 0.62 74150N 0.79
4078 0.60 4704 4.24 7446N 0.62 74151N

74153N
74154N
74155N
74156N
74157N
74159N
74160N
7416IN

0 55
055
0.55
0.55
0 55
1.93
0.55
0.55

74366N
74367N
74368N
74390N
74393N
74490N

74LSN

085
085
0 85
1 85
1 85
1 85

74162N 0 55 741SCON 0.11
74163N 055 741501N 0.11
74164N 055 741502N 0.12
74165N 055 741503N 0.12
74166N 0 70 7415134N 0.14
74167N 1 25 74LS05N 0.14
74170N 1.25 74LS08N 0.14
74173N 1 10 741509N 0.14
74174N 075 74LS10N 0.13
74175N 0.75 74LS11N 0.14
74176N 075 741512N 0.15
74177N 075 741513N 0.28
74178N 0.90 741514N 0.46
74179N 1.35 741515N 0.14
74180N 0.75 741520N 0.13
74181N 1.22 741521N 0 15
74182N 0.70 741522N 0.15
74184N 1.20 741526N 0.18
74185N 1.20 741527N 0.14
74188N 3.00 741528N 0.19
74190N 056 741530N 0.13
7419IN 0.55 741532N 0.14
74192N 0.55 74LS33N 0.16
74193N 0.55 74LS37N 0.15
74194N 0.55 741538N 0.16
74195N 0.55 74LS40N 0.13
74196N 055 741542N 0.33
74197N 056 741547N 0.39
74196N 085 741548N 0.65
74199N 1 CO 741549N 0.59
74221N 1 CO 741551N 0.14
74246N 1 50 741554N 0.15
74247N 1.51 741555N 0 15
74248N 1.89 741573N 0.21
74249N 0 11 741574N 0.18
74251N 1.05 741575N 0.28
74265N 066 741676N 0.19
74273N 2.67 741.$78N 0.24
74278N 2 49 741583N 0.50
74279N 0.89 741685N 0.70
74293N

1 30 741586N 0.18
74284N 3.50 74LS90N 0.32
74285N 350 74LS91N 0.70
74290N 1 CO 74LS92N 0.34
74293N 1 05 741693N 0.34
74297N 236 741595N 0.44
74298N 1 85 741596N 1 20

7415107N 0.25

Anion internationn

7415109N
7415112N
7451113N
7415114N
7415122N
7415123N
7415124N
7415125N
7415126N
7415132N
7415133N
7415136N
7415138N
7415139N
7415145N
74LS 151N
7415153N
7415154N
7415155N
7415156N
7415157N
7415158N
7415160N
7415161N
7415162N
7415163N
7415164N
7415165N
7415166N
74LS 168N
7415169N
7415170N
74LS 173N
74LS 174N
74LS 175N
7415181N
7415183N
741518964
7415190N
7415191N
741.5192N
7415193N
7415194N
7415195N
74LSI96N
7415197N
7415200N
7415202N
7415221N
7415240N
7415241N
74LS242N
741.5243N
7415244N
74LS245N
74LS247N

0.25
0.25
0.25
0.25
040
0.55
1.80
0.29
0.29
0.45
030
0.25
0.34
0.36
1 20
0.35
0.35
0_99
0.38
0.38
033
0.33
0.40
0.40
0.40
040
046
1.20
0.80
085
0.85
1.40
0.70
0.55
0.55
1.20
1.75
1.28
0.56
0.56
056
0.59
039
039
0 55
065
345
345
0.60
099
099
1.65

65
083
1 50
1.35

7415248N

7415251N
7415253N
7415257N
7415258N
7415259N
7415260N
7415266N
741_5273N
7415275N
7415279N
7415280N
7415283N
741.5293N
74LS293N
741_5295N
7415293N
741_5365N
7415366N
74LS367N
741..S3133N
7415373N
74LS374N
7415375N
741.53T7N
7415378N
7415379N
7415384N
7415385N
7415386N
7415390N
74LS393N
7415395N
7415396N
7415393N
741_5399N
74LS445N
74LS447N
74LS480N
74LS693N
741.5659N
74LS670N

RAM
2102
2112
2114/2
4027
4116/2
4116/3
4864P
6116P 3
6116P4
8264

Prices shown exclude VAT. Postage
50p per order (UK). ACCESS/
BARCLAYCARD may be used with
written or telephone orders  official
MA details on application, and a
special prize for those who read our
ads carefully - a free 4 or 9MHz
crystal filter with every CPU IC you
buy - just clip out the paragraph and
attach it to your order. E& OE.

1.35
1.35
0.46
046
0.55
0.39
0.39
0 70
0.24
0 90'
3.20
0.35
2.05
0.44
0.58
1.30
1.50
1.50
0.35
035
0.35
0.35
0.78
078
1.15
1.99
1.40
2.15
2.50
4.20
0.29
0.68
0.61
2.10
1.99
2.75
2.30
1.40
1.95
1.10
1.05
1.06
1.70

1.70
3.40
1 49
5.78
1.59
1.49

12.50
12.50
11 25
12 50

74CXX
74C00
74CO2
74C04
74008
74C10
74C14
74C20
74C30
74C32
74C42
74C48
74C73
74C74
74C76
74C83
74C85
74C86
74C89
74C90
74C93
74C95
740107
74C151
740154
74C157
74C160
74C161
74C162
74C 163
74C164
74CI65
740173
74C174
74C175
74C192
74CI93
74C195
740200
74C221
74C901
74C902
740903
74C904
74C905
74C906
740907
74C908
74C909
740310
740914
74C918
74C925
74C926
740927

020
0 20
020
020
0.20
056
0.20
020
0.20
0.80
1.03
0.50
0.50
0.48
098
098
026
268
0.80
0.80
0.94
048

1 52
2.26
1.52
080
083
080
0.80
0.80
0.84
0 72
0.72
0 72
080
083
0.80
4 52
1 06
0.38
038
038
038
564
038
038
084
1 52
3 82
086
098
432
0 32
4.32

Processors
8080 series
80130AFC 2 3.11
6212 1.70
8214 350
8216
8224
8251
8255

68004809
6900P
68400
68800
6802
6909
6810
68410
681310
6820
6821
68A21
68821
6840
68A40
68840
9350
68850
6852
68A52
68852
68488

1 41

1 85
4.26
3 97

3.75
4.25
4.75
5.55

15.00
1.75
1.85
204
1,95
1 75
2.10
234
4.25
4.55
4 75
1 75
2 17
2.47
2.75
2.95
5.25

Z80 series
7804 4.99
280AORT 750
MOAPIO 4.10
Z9OAS1011 14 00
Z90AS10/2 14.00
280AS10/9 14.00
ZBOCTC 4.00
Z9DACTC 4.50

628001 5.00

PROM
2708
2716
2532
2732

200
3 55
850
850

TEE EPHONE 'STD 027/ 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG

200 north Seruice Road, Brentwood, Essen
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COMPUTER
EXPANSION
SYSTEM
This month we look at the Ins and Outs of home computing
with this versatile and simple expansion board. Treat your ZX81

to more peripherals, too. Design by Watford Electronics.

This month we cover the wonderful
world of I/O by presenting an
input/output card with numerous

applications. The card is based on two
6520 peripheral input/output chips.
One chip is used mainly as a
Centronics parallel printer driver. This is
located at the third 1K section of the
card's 8K block. Assuming the user to
have a sound card in slot 4, ie at 8000
Hex (Group 1 users), then this parallel
card will sit in slot 5 with the parallel
printer driver at 8400 Hex. It is possible
to move this around by simply linking
the relevant 1K block select through to
CS2 (pin 23) on the 6520. Be careful not
to select anything at 8000 (M) if you
wish to use the sound card at this
location. See Table 1 for details.

The PCB has the second 6520 (IC2)
located at 8600 Hex (CS3) and the
digital -to -analogue converter at 8800
Hex (C74). These can easily be moved
around as the user desires in the same
way as the Centronics interface I/O
chip as described above. Also on the
PCB is DIL reed relay energized by PB,
of IC2 for tape control or other small
current (<500 mA) switching
applications. Pads for five transistors
are provided for other driving
applications. IC5 is a 75450 and again
provides a different means of output
driving.

The circuit diagram and PCB have
all these differing devices on to
illustrate the vast range of outputs that
can be achieved - it is expected that
many users will add more of these type
of devices to suit his/her needs.

Provision is made on the PCB for all
of the various output devices shown in
the circuit diagram, but it is assumed
that readers will have their own ideas

on uses for this card. Several sets of
general purpose outputs are provided
for and may be linked to your own
homebrew circuits. The kit of parts
supplied by Watford Electronics for this
board does not include the components
for our suggested applications (see
Parts List).

The outputs for a Centronics printer
interface are taken from pads down
the left of the PCB, as shown on the
overlay. The remaining port con-
nections of IC1 have take -off pads on
the other side of the chip, while
connections to IC2 can be made via
SK1 on the overlay, using a header
plug and ribbon cable. Output driv-
ing transistors may be soldered to the
pads on the PCB, or wired off -board.
Almost any type is suitable-BC108,
2N3053, TIP series etc-but remem-
ber you may have to change the value
of the base resistor (R4-8) to suit
the drive current requirements.

Construction And Use
Construction for this board is

quite straightforward, but if you're
planning to move things around in the
memory map it would be wise to make
these modifications before soldering
any of the components in place. On
both sides of the board you will find
small square pads, often linked in
pairs by thin tracks. These correspond
to the link points shown as small
circles in the circuit diagram con-
nections and are provided for ease
of re -location. Simply break the track
between the pad(s) you wish to modify
and connect the new chip select signal
by soldering flying leads between the
relevant pads. The circuit diagram

TABLE 1
SELECT

LINE

cso
CS1

CS2
CS3

CS4
CS5
CS6
C77

START
ADDRESS

8000
8200
8400
8600
8800
8A00
8C00
8E00

shows which select line is which on the
edge connector and should be used
in conjunction with Table 1.

These square pads are also pro-
vided for PBS, PB6 and PB7 of IC2,
should you wish to take them elsewhere
for applications other than those
illustrated, and on the spare inputs
to IC4. These are normally tied high
by R3, since the D -to -A application
only uses eight bits (six for IC3 and
two for IC4); if you want to latch
extra bits, just break the links to R3

and connect the required inputs to
the right pads. For example, if you
wanted 12 bit D -to -A (bear in mind
you'll need very high tolerance resis-
tors on the outputs for this), then you
could connect D0 -D3 to the unused
inputs of IC4 with flying leads from the
PCB tracks left of IC1, using the
through -plated holes as soldering pads.
The data will now have to be written
separately to each latch (ie two bytes
needed), so IC3 and IC4 will need
different chip selects. Modify these
as described above, wire up an extra
four diode/resistor pairs off -board
and you're there.

76
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PROJECT

BUYLINES
A kit of parts for this expansion card is

available from Watford Electronics for
£19.95 plus 50p p & p plus VAT. Please
note that as user requirements will vary,
the components marked with an asterisk
in the Parts List will not be supplied with

the kit.
If you wish to interface your ZX81 to

the system, the single -ended jumper lead
will cost f4.99 plus VAT for a 24" length,
while the 2 x 23 edge connector is £1.75
plus VAT.

SPARE OUTPUTS

BUSY

OL/EMP
D7

D6

D5

D4

D3
D2

D1

DS

DO
ACK
OV

PARTS LIST
I/O BOARD
Resistors (all V4W, 5%)
R1,2,3,9 lkO
*R4-8,18 10k (or other value to suit

application)
R10-17,19 100k
*R20,21 1k0 (or other value to suit

application)

Capacitors
C1,2,5,6 100n disc ceramic
C3,4 4u7 25 V axial electrolytic

Semiconductors
IC1,2 6520
IC3,4 74 LS174
*IC5 75450
*IC6 LM308
D1-8 1 N4148

Miscellaneous
*RLA DIL reed relay
PCB (see Buylines); two off 40 pin DIL
sockets; three off 16 pin DIL sockets; two
off 14 pin DIL sockets; one off eight pin
DIL socket.

LIGHT PEN
Resistors (all 1/4W, 5%)
R1 20k
R2 100k

Capacitor
Cl 100n ceramic

Semiconductor
Q1 T I L81 phototransistor

Miscellaneous
PB1 push -to -make switch

Fig. 1 (Below) The component overlay for the
I/O board of the ETI Universal Computer Ex-
pansion project.

ANALOGUE
VOLTAGE OUT

OUTPUT 2

OUTPUT 1

TO EXTERNAL
EQUIPMENT

ETI FEBRUARY 1982 77
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PROJECT : Computer Expansion

HOW IT WORKS
The heart of the output card is its two 6520 PIA
chips, which are very powerful devices.
Where they reside in their particular 8K block
is determined by which 1K block select, CSO-
CS7, is connectedd to pin 23, the C52 input.

The digital -to -analogue converter is
formed using two 7415174 Hex quadruple
D -type flip-flops with clear. Data is clocked in-
to the latch by CS --4 (although this select is
variable as mentioned). This means that an
analogue yoltage output, which is buffered
and amplified by IC6 and Q6, is available us-
ing a simple POKE to the relevant address.

IC5 (a 75450) is a dual peripheral
positive -end driver. Typical current handling
for the transistors in this devices is 200 mA.

A 14 pin DIL reed relay is included to
make the driving of a peripheral such as a tape
recorder easy. The relay has one set of single
pole single throw contacts rated at 0.5 A and
as such can be used in the 'remote' inpout
common to most recorders. The cassette is
then easily switched on or off by toggling P87
of IC2.

A very cheap light pen can be made up
for this card using a TILB1 phototransistor,
which will conduct when light is incident on its
lens. The collector is tied to +5 V through a
20k resistor, while the emitter is connected
directly to 0 V. No connection is made to the
base.

When light falls on the phototransistor
the voltage at the collector drops; if the light
source is then removed, the collector will
return to the upper potential. This low -going
pulse is transmitted through a 100n capacitor
to the CA1 line of a PIA. On the light pen a
push-button switch is provided so the user can
request an input at the current location of the
light pen. This switch is normally held at + 5 V
via a 100k resistor, but when it is depressed the
line goes low. This line is connected to PAO of
the PIA.

The many owners of ZX81s will
doubtless be overjoyed to know that
the expansion board can now be
interfaced to their system. The changes
involved are simple; first, remove
IC6 from its socket on the mother-
board. Connect pin 10 of the now
empty socket to pin 40 (MREQ) on
the motherboard input socket and
connect 0 V to pins 9 and 27 of the
input socket. No modifications are
required to the Sinclair. Using a
2 x 23 edge connector (see Buylines),
a 40 pin header and a jumper lead,
connect the computer to the mother-
board as follows, using Table 2 for
the Sinclair connector and Table 3
for the header. Connect A0-14 and
D0-7 directly across; A15 cannot
be used. Connect 0 V on the Sinclair
to pins 9 and 27 of the header, connect
CLK (Sinclair) to 02 (header), and
MREQ (Sinclair) to pin 40 (header).

NOTE.
01 IS TIL81

Fig. 3 Above: A suggested circuit for a
light -pen for use with the expansion.

If you are using the RAM card then
RAMCS must be taken to +5 V on
the Sinclair to disable the internal
memory -this is not necessary if the
sound or I/O cards are being used.

TABLE 2
Side A Side B
1 D7 5 V
2 RAMCS 9 V
3 POLARISING KEY
4 DO 0 V
5 DI 0 V
6 D2 CLK
7 D6 AO
8 D5 Al
9 D3 A2
10 D4 A3
11 RINT A15
12 NMI A14
13 HALT A13
14 MREQ Al2
15 IORQ All
16 RD A10
17 WR A9
18 BUSAK A8
19 WAIT A7
20 BUSRQ A6
21 RESET A5
22 M1 A4
23 777-1 ROMCS
Socket pinout on rear of ZX81.
Row A is component side of PCB.
Row B is underside of PCB. ETI

1 1E-1 lel : Col a a 1 Ri
No need to waste your time and money searching for components.
No need for unfinished projects because you are unable to obtain that lastcomponent.
We stock complete sets of parts for FTI projects

- leaving you to concentrateon the electronics and construction.

3 WAYS TO BUY:
FULL KITS - include printed circuit board, all components, hardware, IC
sockets, case etc. (Not batteries).
LESS CASE - as above but less the case.
PCB + PCB MOUNTED COMPONENTS - PCB plus all the parts which
are mounted on the board plus leds, potentiometers + off board semi-
conductors. FULL LESS PCB

KIT CASE PLUS
ALCOHOMETER Dec 81..
COMPONENT TESTER Dec 81
BODYWORK CHECKER Dec 81

£26.49
E7.98
£6.88

£22.99
£6.17
f4.59

MUSIC PROCESSOR Nov 81 49.98 36.98 31.84
PHONE BELL SHIFTER Nov 81 19.35 13.61 8.32
VOICE OVER UNIT Nov 81 27.62 21.22 15.32CAR ALARM Nov 81 19.98 16.45 14.80
ENLARGER TIMER Oct 81 26.59 21.85 9.98SOUND BENDER Oct 81 20.76 15.76 11.77
MICROPOWER THERMAL ALARM Oct 81 .. 9.88
MICROPOWER PENDULUM Oct 81 5.50
LAB PSU Sept 81 37.98 22.40
WATCHDOG SECURITY ALARM Aug 81... 43.33 35.83 19.98
RECHARGEABLE BATTERY 19.98
HEARTBEAT MONITOR Aug 81 26.26 21.65 13.80
HANDCLAP SYNTHESISER Aug 81 29.98 23.58 18.44
FLASH SEQUENCER Aug 81. Less flash sockets 35.65 29.25 21.25
SMART BATTERY CHARGER July 81 31.98 25.98 9.84WAH PHASE June 81. Less pedal 13.44 9.14
LED JEWELLERY June 81 Cross 2.47

Spiral - 7.20 -
Star 9.41 -ALIEN ATTACK Jan 81 19.76- 16.47 12.83

ANTENNA EXTENDER June 81 21.68 16.45
MINI DRILL SPEED CONTROLLER June 81

. 25.13 21.13 12.60
DIGITAL CLOCK May 81 (round leds) .... 43.97 -
GUITAR NOTE EXPANDER-ETI April 81 16.47 11.25 6.44
DRUM MACHINE April 81 59.98 46.94 35.38
MUSICAL BOX April 81 12.54

ENGINEERS STETHOSCOPE Mar 81 19.19 14.92 11.10
SOUND PRESSURE LEVEL METER Feb 81.. 39.98 32.98
PULSE GENERATOR Feb 81 62.82 35.33 16.18
INFRA RED ALARM Feb 81 54.98 46.12 35.38
MULTI -OPTION SIREN Jan 81 26.91 21.63 15.25
4 INPUT MIXER Dec 80 19.77 15.71 11.98
BENCH AMPLIFIER Dec 80 23.95
MUSICAL DOORBEL Dec 80 11.61 10.61 9.39
AUDIO TEST OSCILLATOR Nov 80 18.30

 RIAA PRE -AMP (stereo) Nov 80 6.83
2W POWER AMP Nov 80 6.09
METRONOME Nov 80 5.98
LIGHT SWITCH Nov 80 8.54
TOUCH BUZZER Nov 80 6.11
SUSTAIN/FUZZ BOX Oct 80 24.99 21.49 18.72
CASSETTE INTERFACE Oct 80 11.57
ULTRASONIC BURGLAR ALARM Aug 80 26.82 22.98 17.62
CAPACITANCE METER Aug 80 20.26 16.46 8.21
CMOS LOGIC TESTER Aug 80 10.97
SIGNAL TRACER Mar 80 11.98
TUNING FORK Feb 80 13.48
ACCENTUATED BEAT METRONOME Jun 79 17.90
CLICK ELIMINATOR April 79 61.55 46.57
GUITAR EFFECTS UNIT April 79 14.78 10.97 6.41
COMPLEX SOUND GENERATOR Oct 78 21.97
TELEPHONE BELL EXTENDER Oct 78
Less speaker

THIS MONTHS PROJECTS
WRITE (SAEI OR PHONE

FOR PRICES
It you do nor have the issue of E. 7.1
which includes the protect you wit;
need to order the instruction reprint

as an extra - 45p each
Repents available separately 45o

each f- p&p 40p

14.98

GUITAR TUNER
Full kit as described in Jan
82. Includes case, pcbs

and meter etc £28.98
All parts available

separately

MAGENTA ELECTRONICS LTD.
ET9, 135 HUNTER STREET, BURTON -ON -TRENT, STAFFS, DE14 2ST

0283-65435. 9-5 MON-FRI. MAIL ORDER ONLY

ALL PRICES INCLUDE VAT
ADD 40p P&P TO ALL ORDERS 111:1

S.A.E. WITH ALL ENQUIRIES PLEASE

Irish Republic & B.F.P.0. Europe de
duct 10% from prices shown Payment
must be in sterling.

Access and Barclaycard Veal orders
accepted by phone or post



Illappy Memories
Part type 1 off 25-99 100 up

4116 200ns .95 .85 .65

4116 250ns .90 .80 .60

2114 200ns Low power 1.20 1.10 .95

2114 450ns Low power 1.10 1.00 .85

4118 250ns 3.25 2.95 2.65

6116 15Ons CMOS 5.95 5.45 4.65

2708 450ns 1.95 1.85 1.65

2716 450ns 5 volt 2.25 2.15 1.95

2716 450ns three rail 6.40 6.00 4.95

2732 450ns Intel type 4.25 3.95

3.35
2332 450ns Texas type 4.95 4.70 4.20

280A -CPU £4.75 Z80A-P10 f4.25 Z80A-CTC f4.25
Low profile IC sockets: Pins 8 pp, 14 10p, 16 11p 18 14p,

2015p 22 18p, 2419p, 28 25p, 40 33p
Soft-secotred floppy discs per 10 in plastic library case:
5 inch SSD £17.00 5 inch SSDD £19.25 5 inch DSDD £21.00
8 inch SSD £19.25 8 inch SSDD £23.65 8 inch DSDD £25.50

74LS series TT L, large stocks at low prices with DIY discounts

starting at a mix of just 25 pieces. Write or phone for list.

Please add 30p post Er packing to orders under £15 and VAT to
total.

Access Er Barclaycard welcome 24hr service on (054 422) 618

Government Er Educational orders welcome, £15 minimum
Trade accounts operated, phone or write for details

Prices are still tending to drop, phone for a quote before you
buy

Happy Memories (ETI), Gladestry, Kington,
Herefordshire HR5 3NY Tel: (054 422) 618 or 628

MIGHTY NINETY PACKS
SUPER VALUE PACKS ALL AT 90p EACH

POSTAGE 15p PER PACK
BUY SIX PACKS AND GET A SEVENTH PACK FREE!

MN27. 200 items. grommets. spacers.
MM. 300 Ik -watt Resistors pre -formed
for P&C Mtg.

cable markers plastic screws sleeving tie

MN2. 200 'A & 65 -watt Resistors
wraps etc
MN211. 20 asstd fuses F1/4" 20mm etc

MN3. 100 1 & 2 -watt Resistors MN29 75mts equipment. wire asstd.
MN4. 50 Wrrewound Resistors
MNS. 100 metal oxide Res;stors 1 ,,.

colows and sizes
PAN31. 12 asstd trimmer capacitors.

2,: and 5% compression film Air -spaced etc
MCI. 1 2 asstd potentiometers MN32. 15 30pF Beehive trimmers
MN7. 25 asstd skeleton preset Sews- MN33. 20 coil formers ceramic. plastic
tors reed relay etc
MN& 50 asstd Electrolytic Capacitors MN34. 25 mm glass reed switch
MN9. 100 asstd Ceramic Capacitors MN35. 10 asstd. switches toggle. slide
Plte disc. tub and monolythic etc micro etc
MN10. 100 mixed capacitors Polyester MN37. 10 asstd audio connectors Din
Polystyrene. Metallised, Radial and Axial phono etc
types MN3$. 1 PCB with mac control IC data
MN11. 20 asstd Silver Mica Capacitors. inc
MI412. 8 Tantalum Bead Capacitors MN39. 1 oscillator PCB loads of tom -
;useful values) Invents (no data)
MN13. 20 asstd Transistors BC. 2N
Series .- Power etc MN40. 50 Polystyrene capacitors

MN14. 401N4148 Diodes MN41 12 BC549C (Plastic 13C109C)

MN16. 20 min wire -ended Neons Transistors

MN17. 2 12 -volt Relays Ex nearly new MN42. 10 BC1 0 7 Transistors.

equip
MN43. 10 BC1 08 Transistors

MN16. 3 Encapsulated Reed Relays MN44. 10 Screw} ix S P C 0 min slide

9.1 2v coil, d -pole and t -pole switches

10/419. 2 24 -volt Relays Ex nearly new MN52 20 x 0.1 MFD 25V Ceramic disc

equip capacitors
MN20. 1 240-110 to 17 -volt, t 00ma MN64 20 x 0.01 MFD 25V Ceramic disc

rransformer capacitors
MN21. 1 240-110 to 24 -volt 1 00ma MAIN 10 14 pin low profile IC skt. DIL

Transformer MN57 10 16 pin low profile IC skt. D1L

MN22. 8 2" Led s with clips. 4 red. 2 NNW. 2xCA723 Voltage Regulator

yellow 2 Wean
MN59 3 places of Verdoboard. Useful
sizes. Min total 35 sq inch

IVIN23. 300 asstd screws, nuts, MN64. 5 Press to make min switches.
washers self -tappers etc MN65. 3 BF245 FETS.
MN24. 100 asstd small springs MN69 4 min push to break switch

CHORDGATE LTD. 0e0. A
75 FARINGDON ROAD, SWINDON, WILTS

TEL SWINDON (0793) 33877
RETAIL SHOP AT ABOVE ADDRESS

SCHOOLS. COLLEGES. OFFICIAL ORDERS WELCOME

PLEASE QUOTE NO. OF PACKS WHEN ORDERING

POWER DIMMING
MODULES

* Fully isolated
* Multi channel common wiring lines
* Master dimming one, banks
*Remote override
* Dead "kill" and "an on"
* Low voltage feed lines
* Common neutral or live outputs

Power Dimming Modules
A range of isolated digitally controlled dimming modules.
complete with panels Each type requires connection to the
supply/reference board

Slane power controllers ISPC)
Controls up to 1000W via the slider
RFI suppressedrf used
Stew power unit ISPUI
Controls up to 1000W Via a logic signal
from a remote slave
Mester controllers (MC)
Will master dim from 1 to a bank of 20
SPC units.
Remote slaws IRSI - (Preset)
WM override an SPC at a remote loca-
Poo to the vain Warn or control an SP1.1
Supply/reference board
Provides the necessary supply
voltages and signals to all units. Feat,
ties for "Kill" and "all on." Supplies up
to any combination of 50 modules

PRICES 11 oh
SPC E13.90

SPU .
E9.90

MC £220
RS DK 50
Supply "820

SPECIAL
DISCOUNTS

Are availebte on
power dimmers
Total your order uo
and deduct
ft 00 to E11/11 20%
0200 to 0299 zsx
o00+ 20%

3 CHANNEL SOUND/LIGHT
CHASER

LB3 1000SLC £35.70

A high performance
sound to light system which

automatically switches to a chase when the
music ceases. Super sensitive with an anti
interference circuit. the unit will operate from
practically any amp and control up to
1.000W/channel, 5142 to 70K. Controls' bass/
mid/treble/master sensitivity/chase speed

STEREO DISCO
MIXER/PREAMP

LBPA3
M Magnetic
C Ceramic

£33.70
Magnetic or ceramic deck

versions - please state
All the requirements of a stereo disco preamp
on one board, left and right deck mixers/tone
controls/rnisc mixer/tones/mic. auto fade
over decks/and P.f I The unit can be used
with either LB 100/150/250

2/4/8 CHANNEL CHASER
LB81000LC

£28.00
An all logic chaser system for use with up to El
channels at 1,000 watts each Facilities include
footswich trigger end module cascading 116.
24. 32 channel, etc.I. chase speed and re cycle
delay

PROGRAMMABLE -

£114.90
P/P INS
£1.50 Complete

with blue
panel/white

letters

*8 channel 400W each
* t6, 32.64,128 patterns

* Automatic program recycle
* Adjustable code on/off speed
* Optically isolated, suppressed

* Either common Neutral or live lamps
An advanCed lighting module allowing any chase or seou
once effects to be programmed. stored and recalled. Up to
128 patterns can then be replayed in the stored order, with
contra' over the cycle on and off time. At the end of the
program the system re -cycles to the start to maintain a con-
tinuous display Full monitoring on the control panel over the
outputs and control status is provided, and the program may
be halted at any time Although removing the mains supply to
the module will delete the stored patterns the use of calcu-
lator type push buttons allows speedy programming ready
for the following night's performance The module obviously
provides unlimited effects and is a must for all serious
lighting shows.

The Mum -4 is a comprehensive sound a chase module,
offering a wide range of forward, reverse or random effects.
with additional sound modulation facilities Modes of opera-
tion are set on control pots which act as electronic switches
The unit has a wide speed range and will accept virtually any
sound level input. The Multi -4 also provides monitor circuits
'or LEO driving. The triac of touts may be used to drive up to
4000W of lighting or up to 0 metres of rope lights

muun-4

£54.90
Attractive blue panels
with white letters, com-
plete with LED monitors.
knobs and mains illumi-
nated Switch.

£9.70

POWER AMPLIFIERS
Tough dealing power amps for use in sound
systems Open/short circuit oroteCtion and
fused. Heavy gauge heatsinks and rugged orp
dev._ es loll operate down to 4 ohmsl

25W ILMS 110V4 R.M.S. 155W R.M.S.BON ILIA.S.

2041 to 60K Shlz to 25K SR/ to 25K 514, to 25k
0 07% THE/ 0 1%ND 0 1% THO 01%1140
%08 Sill II0D8 SN 11008 SiN 11008 S N

1825 1.13100 1.13150 18250

£1121 £11.71 £21.21 £43.51
Note all models are available with either
500mV or 775mV sensit,v tv Please state
when ordering.

& B
ELECTRONIC MODULES

PROFESSIONAL ENGINEERING
BY PROFESSIONALS

45 Wortley Road, West Croydon
Surrey CR0 3EB Tel 01-689 4138

Each module is manufactured from the highest
quality components, fully tested. supplied with a
connection and circuit diagram and guarantees
for twelve months
All prices shown are VAT inclusive. Please include
75p post ,packing excepi where individually
stated To mail order send cheque 'P. O...
Registered cast,. Access number. C 0 D. service
ft extra For further information send a s.a.e
stating wnich model
PLEASE NOTE THIS COMPANY HAS NO
CONNECTION WITH LB ELECTRONICS OF

HILLINGDON

SUPPLY UNITS

LBPSU1 LIMPS 1111011PS LBISOPS
FOR P63 For 12 FOR 1:2 FOR 12

AND ACOI L615 181W L8,50

£7.21 £11.21 £11.21 Ellin

3 -WAY ACTIVE CROSSOVER
LBACO1
£17.90

Bassiinidiirob le
active crossover with

stage booster! Available with crossover
Points of 200 or 300Hz. and 2K or 3K1-1,1Please
soecifV)LEIPSul supply for LEIACOI 11 or 21

3 CHANNEL SOUND/LIGHT
LB31000SL

£22.70
All the advantages

of the SIC without chase
Controls bass/mid/treble/master sensitivity

4 CHANNEL SEQUENCER
LB41000LS

A 4 channei sequence generator for banks of
lamps up to 1,000W per channel Two speed
controls, cross effect to provide settings be.
tween seconds and rapid burst
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ETI PCB SERVICE ri\-/v1

tr2k, y
Up until now PCBs were always the hardest component to obtain for a project. Of course you fir
could make your own, but why bother anymore?
Now you can buy your boards straight from the designers - us! As of this issue all (non -
copyright) PCBs will be available automatically from the ET! PCB Service. Each board is "0
produced from the same master used to build our prototypes, so you can be sure it's accurateArt
and will be finished to the high standard you would expect from ETI.
In addition to the PCBs for this month's projects, we are making available some of the more \
popular designs from our recent past. See the list below for details. Please note that NO OTHER
BOARDS ARE AVAILABLE. If it's not listed, we don't have it!

APRIL 79
Guitar Effects Unit
Click Eliminator

£1 .98
£4.98

JANUARY 81
LED Tacho
Multi -Option Siren
Universal Timer

£3.10
£2.40
£2.48

Heartbeat Monitor
0 Watchdog Home Security

(two boards)

£1.37

£3.98

JUNE 79 SEPTEMBER 81
Accentuated Beat FEBRUARY 81 0 Mains Audio Link (three boards) £5.51
Metronome E2.70 0 Infra -red Alarm (four boards) £4.98 D Laboratory PSU £3.40

0 Pulse Generator £2.68
FEBRUARY 80 OCTOBER 81
Tuning Fork £1.98 MARCH 81 Enlarger Timer £2.55

0 Engineer's Stethoscope £1.99 D Sound Bender £1.99MARCH 80 Thermal Alarm £1.97
Signal Tracer £1.70 APRIL 81  Micropower Pendulum £1.66

C Musical Box £1.98
AUGUST 80 Drum Machine (two boards) £4.20 NOVEMBER 81
CMOS Logic Tester £1.98 Guitar Note Expander £2.40 Li Music Processor £5.51
Capacitance Meter £2.20 0 Voice -Over Unit £2.98
Ultrasonic Burglar Alarm £2.15 JUNE 81 Car Alarm £2.11

0 Mini -drill Speed Controller £2.20 El Phone Bell Shifter £2.22
OCTOBER 80 CI Antenna Extender £2.40
Cassette Interface £2.20 C Alien Attack £1.98 DECEMBER 81
Fuzz/Sustain Box £2.45 E LED Jewellery: Cross £1.10 D Alcohometer (two boards) £3.99

0 Spiral (two boards) £1.98 0 Bodywork Checker £1.48
NOVEMBER 80 Star (two boards) £1.99  Component Tester £1.12
Touch Buzzer £1.45  Waa-phase £1.15
Light Switch £1.45 JANUARY 82

0 Metronome £1.45 JULY 80 0 Parking Meter Timer £1.78
0 2W Power Amp £1.45 C System A A-MM/A-MC £1.99 0 Infant Guard £1.35 RIAA Preamplifier £1.45 System A A -PR £3.88  Guitar Tuner(two boards) £4.48
Li Audio Test Oscillator £2.35  Smart Battery Charger £1.48

FEBRUARY 82
DECEMBER 80
Musical Doorbell £2.10

AUGUST 81
System A Power Amp (A -PA) £3.58

C Ripple Monitor
Pest Control

D I Ching Computer(two boards)

£1.56
£1.39
£3.980 Bench Amplifier £1.90 Flash Sequencer £2.58 Moving -magnet stage £2.85-1 Four Input Mixer £1.98 Hand -clap Synthesiser £2.98 Moving -coil stage £2.85

How to order: indicate the boards required
by ticking the boxes and send this page,
together with your payment, to: ETI PCB
Service, Argus Specialist Publications Ltd,
145 Charing Cross Road, London WC2H
OEE. Make cheques payable to ETI PCB
Service. Payment in sterling only please.
Prices may be subject to change without
notice.

Total for boards £

Add 40p p&p 0.40

Total enclosed £

I wish to pay by Access/Barclaycard. Please debit my
account

BARCLAYCARD

VISA

5 2 2

4 9 2 9

Signed

Name

Address
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NAMAL ASSOC1A7ES
No. 1 CLAYGATE ROAD, CAMBRIDGE CB1 4JZ

Tel. 0223 248257 TLX 817445

L M348 .so
LM350 1°5
LM3524N 2.
LM358 .40
LM372 .60
LM543

2.60LM555 .40

BUY 10PCS it SAVE MONEY

SPECIAL OFFERS
COMPUTER I.C.s 33 .16 157 32

,
; VOLTAGE REGU:

LM565 .90
1 LM567 .85

2144-450 .99 37 .15 158 4 . 7805 5V ,- .48 LM703
.g502114-200LP .99

2532 4.10
2708

38
40
42

.15

.12
160
161
162

.,.,,'
'4'1

7812 12V + .48
7812 15V -.- .48

LM706
' LM723 .45

2708 £17.00
1.80

2716 1.95 47
.35
40 163

.40

.40
782424V + .50
79055V + .58

LM726
6.75LM733 .70 2716-5V + £19.00

2732 4.10 48 .65 164
166

.48/ 791212V .58 LM741 .20
4116-150 .95
4116-200 .95

49
51

.60

.12 173
-54,,

."-'
791515V .58
792424V - .58

LM747 .40
LM760 2.60

2532 £40.00
6116 8.00 54 .14 174 .48 MC1314 3.00
5516 8.00
6900 3.25

55
73

.12

.21
175
181

.58'''''' Crystals
32.768kHz .98

MC1405 5.75
MC14512 .60

2732 £40.00
6802 4.25
6809 8.75

74
75

.16

.25
1

19190

,57

°',,_
1MHz 3.00
200000MHz 2.82

MC14515 1.00
MC14516 .681 6116P-3 £60.00

6810 1.30 76
78

.20 192
193

.°3 2,562MHz 3.25 MC14526 ..68
6821 1.70
6845 9.75
6850 1.60

83
85

.20

.45 194
195

.4.7,

'V,
3,276MHz 1.00
3,579MHz 1.00

MC14528 .68
MC14543 .80 5516 £80.00

8080A 2.20
8085A 6.50

86
90

.70

.15

.30
196
197

."V

.65

.65

3,932MHz 1.00
4,000MHZ 1.58
4,194MHz 1.85

MC14553 2.50
MC14555 .40
MC14610 1.09

2114-200 LP £9.50
8224 2.20
8228 4.00

91
92

.78

.35
221
240

.,,,,55 4,433MHz .85
5,000MHz 1.85

MC1494L 4.25
MC1489P 4116-150 £9.50

8255 3.93 93
95

.35 2415,120MHz
242

1.10° 1.08
.57

Z80 CPU 3.75
Z'&' ACPU 4.85 109

.44

.22 244
.80
.68'

6,000MHz 1.95
6,144MHz 1.25

IC SOCKETS
.088 PIN 6809 £80.00

280 P10 3.80 112
113

.22 245
247

1.106,400MHz 1.50 14 PIN .09
Z80 AP10 4.00
Z80 CTC 3.60 114

.22

.22 248
-51
.68

10,0000MHz 1.50

Liner I.Cs

16 PfN .10
18 PIN .14

6800 £30.00
Z80 ACTC 4.78 122 .40 249

.68., 20 PIN
LM323K 4.18
LM324 .30

Z80 ASIO 12.00

74LS SERIES

123
124
125

.42

.99
257
259
261

',...,'4

,'`"
22 PIN :11:
24 PIN .20

6821 £16.00
00 .12
01 04 .12

126
132

.26
.26
.48

273
290

.53-",
 "5
55

LM325 1.88
LM326 1.25
LM327 1.43

28 PIN
..;!40 PIN LM323K £32.00

05 14 136 .25 373 .75 LM329 2.10
08-13 .12 138 .36 374  75 LM3342 1.00

WE GUARANTEE FACTORY PRIME PARTS
14 .42
15-22 .12
26 .16

145
148
151

.76
1.08

.30

377
378
390

.90
-,,,

.''-'

..62

13143362 1.25
LM337K 3.40
LM337P 1.00

In depth stocks. Competitive prices. Government and
colleges orders welcome. Please inquire for special

27 .12
28 .16
30 .12

153
154
156

.30
.801
.45,

393
445
541

"'''''
1.4°
1.30

LM338K 4.75
LM339 .4o
LM342P 18.50

prices for quantity orders. Please add P&P £1 Et VAT.
Minimum Order £10. Access orders welcome.

32 .14 i 156 670 1.70 I M341P 1.50,

INFRA RED IMAGE CONVERTOR woe 9606 1CV1441 11/4" die. Requires
singkr low current 3KV to 6KV supolY. ledneduel& boxed. With data.
£12.60... 10 off E100.
INFRA RED QUARTZ LAMPS. 2313V 620 Watts Size 130, x X" die. E1.50
ee. 10 off C10. 240V 1650 Watts Sire 22% x /4" die. f3 ea. 10 off 125
FANS 115V 13 Watt Size 314 r 3% x Secondhend 12.60 ea.
CENTAUR FANS 115V Size 4/5 x 41S x 11/4". New E4.50 se.

Secondhand £2.50 ea.
DFI AY LINES 50 nanosecs Ground -input. Sire 2 x 7,16 r 5.16"
New 25p .. 10 off E2.
PULSE TRANSFORMERS. Sub nen Size y, x 5/16 x Y." Secondary
centre tapped. New Suitable for Thyristor avowing. 20p es. 10 off E1.80,
100 off C15.
MOTORS 12V DC with pokey Et semiconductor speed control New C1 ea.
10 off fX
DIAMOND H CONTROLS ROTARY SWITCH Single pole 10 way. Printed
circuit mount. New 113p se. 100 off £7. 1000 off 50.
STEPPING MOTORS - 200 Steps 20 oz /in torque. 12/24V Input. 5 wee.
C12 ea.
STEPPING MOTORS -- 200 Steps 20 oz /in torque 120V Input 3 wire. fa se.
STEPPING MOTORS - 5 Voll 3.3 Amp mere,. 2 Wre PPS 0 220
RMP 0-250. Used Elf ..
STEPPING MOTORS - 6/12 position can be used as a tech°. 12/24V wit,
work on 5V C1.50 es. 5 for ES.
SINGLE PLY TELEPRINTER PAPER. Size 8 7/16- x 3 7/ 16" 125 ores -h or 12
rolls foe E12 P&P 12.50.
BLACK RIBBONS FOR TELEPRINTERS 75p each or 6 for (4.
MIN KEYBOARD Push contacts, marked 0-9 Er A -F In 3 optional. £1.75 r.
10 for EIS.
KEYBOARD PAD Size 3 x 2 b x 2" high with 12 Anna Reed Switches.
Blue keys marked in green. 0-9 & a star with one blank C4 es. 5 off C16.
P&P 02.50
DON'T TAKE CHANCES Use the proper EHT Cable 10p metre. C7,60 100
metre P&P 0
RAPID DISCHARGE CAPACITORS 8 mid 4KV ES each. P&P L2.
HUNTS CAPACITOR 0.1 mid 3KV DC Wkg. Size 1 1/4" do x 3" E1.25 ee.
10 for C10.
E.H.T. CAPACITOR 500 pf 13KV 20p each.
DECOUPLING CAPS 0.05rold 10V, 0.01mfd, 0.047 250V; 330pf 100 off
one type [1.50
CAPACITORS as at Sp each 3303p1; 220nr 260V, 0.01mfd 107V, 0.1 of 400V.
TANTALUM BEAD CAPACITORS 2.2uf 20V 10 off CI. 100 off £7.60.
300uf 13.3V 15p ea.
TANTALUM CAPACITORS. 22m1d 6V: 39mfd 10y: 22rnfd 35V: 'mid 35V
All 10p. 100 off 050.
MICROPHONE/EARPIECE INSERTS. Ex Min. Breed New wrapped. 75P ef,
10 off El.
TRANSFORMERS All Brand New.
Auto 240V Input 115V 1 Amp output C1.25 ea.
240V Input Sec 6V 1.864 Size 2 b x 2 x 2". Good quality E1.60 es.
240V Input Sec 12V 1013MA. Size 60 x 40 x 42rnM tape..
240V Input S. 12012V SOMA. Size 53 x 45 x 40rom £1 se.
115V Input Sec 5V 250044 Sue 1 11/16 x x 1.4". 2 for 50111
240V Input S.2 windings 12V and 24V 1 Amp. Size 2'n 2 x 2" Um.
Sub -Min 0 120-240V Input Sec 12-0-12V rated 4VA 76p ea 10 off £6.

100 off £45

TOROIDAL 0.115-230V Input. Output 13.5 0-13.5V rated 8VA 01.70 ea.
10011E16.

TOROIDAL 0120-240V Input Output 012V, 101/A per wilding. En.peulated
Identical to R.S Components at C9.40 OUR PRICE f5 ea.

TELEPHONES - P&P f 1 50. 5-10 unds 01. Over by arrangern.ts
706 style Black. Grey. Blue, Green £5.50 ea. 10 off C46. Discdoured C4 ea
10 off 07.50.

746 style Meek or Grey 07.50 ea. Older Bleck style £2.50 err

SOME EHT TRANSFORMERS & CAPACITORS :ewers avertable - Pleas,
enquire.
VARIACS 2 Amy. Ex -equipment. Good condition. E12 es. P&P E3.

TRANSISTOR INVERTOR. 115V AC 1.7 Amp input. Switching at 20KHZ.
Output windings freer Pot Core. Can be rewound or broken for components.
Circuit Supplied £1.26 se. P&P C2. 10 off E10 Carriage f 6.

Convert this unto to a SUPER BATTERY CHARGER. Attractive green
ministry quality case - removable top/bottom plates - heavy duty power
swttches high power resistors to control current - centre mounted,
amp meter - wing nut terminals on front panel for connecting wads,
C3.50 ea. P&P 0. FOUR UNITS C12 Carriage £6.

Miniature VARIAC 0.6 Amp in Blue Case size 10% r 6X x 65" with 20
coloured We. She/ Oren sockets giving multi*/ voltage & current outputs.
As NWE. [15 ea. P&P f3.

AMPLIFIER BOARD complete with Heat Sink b two output Transistors
type 2N5293 Circuit supplied (1.50...
CABLE TIES Black 13cm long or White 9cm. 50 for 50P
TOGGLE SWITCH. Centre off. 30p es. 10 for 0270.
4 CORE CURLY WIRE extending to 2 rneti.. 20P elk 10 off E180; 100 off Els
Min Potentromettes - Erie. 1K Lw' 3.3K Lin. 4.7K Lin. All 15p each.
100 off 012.

WIRE WOUND RESISTORS 4 WATTS -- ore et 10p ea 10 off Mar. 100 off £7
Vakies - 150; 212. 2144; 75014 22K - 155; 820, 1008, 1508, VOW 91(1: 15K
MULTICORE CABLE. 18 Way Multi colour. 75p per metre. 100 metre drum
£56. Carr C6.

GEC 4 Button UHF TUNER (ISO es. 10 off £12.
GEC 6 Button UHF: VHF TUNER. C2 M. 10 off E16.
SOLID STATE UHF TUNER 38MHZ El se. 10 off Ell.
PHOTOMULTIPLIERS - All with information - P&P ell tubes C1.60 ea.
British 2" vendow C2 so American 2" E3 ea; RCA type 2020 E4 ss. Special
American by RCA New MULL ARD 1504VP Useful die 32min C4..
HONEYWELL STRIP CHART PAPER 122h rolls. Ref no 378528-0100
EVEN 12/68. 50p pen roll. 10 rolls E4 P&P £3.50.
BLUE THERMAL PAPER 4.3011 roll g' 2" wide. (2 per roll P&P C2. 6 rolls C10
Carr C6

FOR FULL COMPONENT Er TEST EQUIPMENT UST WRITE OR PHONE

SOLARTRON CD1400 DUAL BEAM
15 MHZ OSCILLOSCOPE

Size 19" 7" . 16" deep. Manual supplied.
EGO each

Phone for availability

BRANDENBURG HIGH VOLTAGE GENERATOR
Type MR50 Melered 0-50KV, 0-1MA. Negative:

positive output
ONLY E75 Carriage E5 each

IKEGAMI 20" BLACK Et WHITE MONITORS
Solid State. Video in. int £2 Ext Sync. E75 each.

COLOUR MONITORS 22" by MAM ELECTRONICS
Very good condition E135 each. Carriage all units: f6

GENERAL PURPOSE OSCILLOSCOPE TECH TYPE TO -2

Single beam. Size approx 6 7 x 9%in, Weight 7lbs
Ideal for the beginner or school user.

ONLY E49.50 each P&P E3

COSSOR VDU WITH KEYBOARD
Complete E25 each

Phone for details

TEKTRONIX 545A
Dual trace 24Mhz Dual TB with Delay

£120 each

MULTIMETER SINE Et SQUARE WAVE
Russian type 4324 AC; DC AUDIO GENERATOR

volts; AC,' DC current; ohms Type TE22

etc. Brand new, boxed 20HZ-200K HZ, Portable.

E12.50 each P&P f2.50 I

As new
Only E45 each. P&P E3

METROHM INSULATION ANO CONTINUITY TESTER 500 volts
Portable. Battery Operated. Standard PP7 (Battery 1101 supplied

Complete with carrying case. As nese r40 ea
but condition f25 ea.

As above butUsed

good
250 volts. Used [17.50 a P&P DI

SCOPE STYLE CASE with attractive blue covers and strap handle.
Back chassis with prop up stand & rubber feet containing two 5-
Puorescent stop lights. illuminated mains onloff 'switch, 2 pots with
knobs, slide switch, 1 b metres 3 core mains cable, small fuse holder,

1 mains transformer and PCB. (As is a TACHISTOSCOPE( Ideal for the
home constructor. 13 each. P&P L2.

MINIMUM ORDER OF GOODS £3. MINIMUM PACKAGING & POSTAGE £1.50. VAT at 15% MUST be added to TOTAL of GOODS & PACKAGING, BUT

PLEASE ensure sufficient monies is sent to cover PACKAGING and Postage to avoid delaysin us dispatching your order. CALLERS VERY WELCOME STRICTLY

BETWEEN 9am-1 OM and 2-5Dm Monday to Saturday inc. BARCLAYCARD (VISA I
and ACCESS taken. Official orders welcome.

CHILTMEAD LTD
NORWOOD ROAD, READING TELEPHONE NO. READING 669656

(2nd turning left past Reading Technical College in King's Road then first right - look on right for door with "Spoked Wheel")
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FEATURE

TECH TIPS
Simple Intercom
J.P. Macaulay, Crawley

The heart of this simple intercom is the
low power audio amp IC - the LM386.
This usually has a gain of 20, but for this
application the gain is increased to 200
by adding Cl between pins 1 and 8. The
loudspeakers used are miniature tran-
sistor radio types and double as
microphones, depending upon the posi-
tion of SW1. The input signals from the
speakers are fed into the transformer T1,
an LT700 which is used in reverse in a
step-up mode.

The output of the transformer feeds
into the LM386 input via the 10k volume
pot. This is required because of the dif-
ferences in output of small speakers
when used as microphones, often a
variation of 4 to 1.

One of the main reasons for using
this particular IC is that its current con-
sumption is only 3 mA and the battery
used to power it can therefore be ex-
pected to last for almost its normal shelf
life. Since the amp won't give up the
ghost until the battery voltage falls
below 4 V, this is several months.

The output power of the circuit is
limited to some 250 mW, although in this
application that is more than enough.
The LT700 is available from Elec-
trovalue.

)-3 LS1
8R

o SW1a

T1
(LT700)

SEC PRI

oot

of

Switched Supply For EPROMs

A.G. Blewett, Ramsey

While developing an EPROM program-
mer for my computer, the need arose for
a circuit which would supply +5 V or
+ 25 V stabilised to the programming pin

+30V

TTL HIGH
-5V OUT
TTL LOW
-25V OUT

ov

IN OUT

01 ZD1 NOTE
IC1 IS THREE -TERMINAL
-15V REGULATOR
01 IS EIC107 OR SIMILAR
ZD1 3 ARE 6V8 ZENERS

5V(25V OUT

100n

on a 2716/2732 EPROM, selected by a
TTL level signal on an output port. After
trying various sorts of transistor switches
(all of which suffered from an unaccep-
table voltage loss), the following simple
circuit was evolved. The transistor shorts
out the zener diodes when it is turned on
by a high level (greater than 2V4)signal at

the input. Under these conditions, the
regulator has its common lead virtually
at ground, so it produces + 5 V at its out-
put.

With a TTL low signal at the input
(less than OV7), the transistor turns off,
the zeners conduct, and about 20 V ap-
pears at the regulator common terminal,
producing +25V at its output. As the
programming current to an EPROM is
only a few milliamps, dissipation in the
regulator is not a problem when it's pro-
ducing 5 V; if other uses are envisaged,
however, this point should be con-
sidered. It would be possible with
suitable choice of zeners to use a
number of transistors to digitally switch
more than two voltages, in other applica-
tions.

+9V
0

6

LM 386

RV1
10k

C1
10u

7

C2T 22u

/7777 OV

+c IC3
220u

SW1b LS2
8R

Tech -Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these items.
ETI is prepared to consider circuits or ideas submitted by readers for this page. All items used will be paid for at a competitive rate.

Drawings should be as clear as possible and the text should be typed. Text and drawings must be on separate sheets.
Circuits must not be subject to copyright. Items for consideration should be sent to HI TECH -TIPS, Electronics Today International,

145 Charing Cross Road, London WC2H OEE.
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Dual Trace On Single
Beam Scope
J.C. Harris, Kent

Three inexpensive ICs form the basis of
this electronic switch to give a dual trace
on a single beam scope. Operation of
SW1 gives either a chopped display or
alternate display. RV1 and RV2 are gain
controls and RV3 varies the separation of
the two displays. IC1 a and IC1b are im-
pedance converters and have input im-
pedance of 10M. IC1c and IC1d (with
gains of 100) combined with IC1 a and b,
control the display amplitude. Also the
DC operating points of IC1 c and d, con-
trolled by RX and RV3, determine the
separation.

CMOS switches IC3a,b (controlled
by SW1) pass either high or low frequen-
cy square waves, generated by the two
astables built around CMOS inverters
IC2a-d. These square waves control swit-
ches IC3c,d, passing chopped (HF swit-
ching) or alternate (LF switching) signals
to the scope (which must have an input
impedance greater than 10k). The re-
maining two inverters invert the control
signals to one of each pair of switches so
that one is on and the other off at any in
stant. Power supply requirements are
simplified by the use of the quad op -amp
LM3900.

The lead to the scope should be
short to avoid trouble at the higher swit-
ching rate.

INPUT A

100n

+VE 2M2

NOTE:
ICI IS LM3900
IC2 IS 40496
IC3 IS 40168
VE IS +.5 1BV

IN°UT B

100n

VE 2M2

10M

IOM

-VE

100k

100,, 101

+VE
13

RX

2
IC2a

22k

3M3

IC2b

10k

IMO

1o..

103a

SW1

6 9; 10

IJzd IC3b

13

IC2e

5

100k
47n

RV3 IMO 12

VE 0

1 MO

IC1d

IC3c

6

IC21

12

12

10 10
IC3d

11

OUT
TO
SCOPE

I

IC 1

Im

RI
113k

220k

T'''

ID

SW2

SW1

RLA

T

IC2

R2
15k

100,,

C3
100u

LS1

12V

NC

1 BANK A
COMMON
RETURN

NO

1'10 BANK B

"--0
COMMON

OV

0

Automatic Stage
Lighting Bank
Changeover Unit
I. Hodgson, Middlesbrough

The main problem with concert lighting
is to constantly change the colours on
the stage, sometimes in sync with the
music, while still allowing the operator to
empty several cans of his favourite ale.
This unit enables the bank switch -over
rate to be preset (with RV1) and patched
in with SW1, bypassing a foot or hand -
operated switch SW2.

IC1 forms the main oscillator with a
period which can be varied by RV1 bet-
ween 0.6 and 8 seconds. The main
oscillator switches first RLA, a 430 Ohm
relay which effects the switching of the
banks, and second another osicllator,
IC2, which acts as a bleeper to indicate
the changeover rate during operation.
The tone produced by IC2 is used to
power a high impedance speaker or ear-
piece, the total resistance being made up
to about 100R with a series resistor.
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FEATURE : Tech Tips

Electronic Switch
M. Harrison, London

This circuit is the electronic equivalent
of the interlocking push-button switch
bank commonly used as an input selec-
tor in amplifiers, and in many other ap-
plications. This circuit has the advantage
that it only requires small SPST switches
on the front panel, thus simplifying
mounting, and it is cheaper than
mechanical switch banks. The outputs
can be used to drive CMOS analogue
switches (after buffering), or reed relays.
The circuit is quite simple, consisting of
set -reset flip-flops arranged so that when '
one is set ( by pressing one of buttons 1-5)
all the others are reset by the diode OR
gates on the reset inputs. LEDs 1-5 are to
show which input or channel is ac-
tivated, and are best mounted above the
appropriate button. The circuit can easi-
ly be extended or reduced for any
number of channels required.

LED5 1508 4.5V

AV:z.

OUT 5

NOTE:
IC1.3 ARE 7474

v.
0

*ye
XlrA C(IW C
.0.0.111411111KIVoleasinik
trereauffal

.4Meal=WeinI WM

XI

X2
0

X3
08

X4
C

VI
ICI

-0Y2

SO
E0Y3 0

DA
DAY4

K8M

"

OSC

"L 22-r

NelMOE IC 1111.
litereraitsan
VeretaffaraWitswitini
Xitte: wits.

81-12 10k

NOTE:
IC1 IS 74C922
IC2,3 ARE 401213
IC4 19 407113
IC5 IS 74C173 OR 40768

41)

vac

UPPER CASE

CLK 50

01

01

F02 -0

D2 ICS

G
D3 03

SEE TEXT

Low Cost ASCII
Encoder
Quentin Rice, Mitcham

This encoder is based on the 74C922
16 -key keypad encoder. This is a self -
scanning encoder with debounce and
latched outputs. In this case it has been
expanded to four groups of 16, common-
ing the active -low X outputs and OR wir-
ing the Y lines through the diodes. The
NAND gates detect which group of 16 is
being keyed; this is encoded through the
OR gates, and latched into the flip-flops.
Both the flip-flops and the 74C922 have
tri-state outputs for bus operation. A
data available output goes high when a
key is pressed. A strobe is available, if
required, using the remaining gates.

The circuit is shown with a six bit
condensed code, ie with some upper and
some lower case characters found on 64
character generators. A full upper case
operation can be obtained by reversing
outputs F and G. With a 64 -key
keyboard, it is possible to obtain all 128
ASCII instructions with only one shift
key.
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Here's the case... now what's the p ect?
Itf you're about to start on a new project, you're no doubt looking

for the right enclosure. With around 1,000 different cases and

250,000 case parts currently in stock, we must be your number one

c P.-Nue. Why not send for our catalogue, price £1 including P&P.

month Project Case

January 1981 Audiophile FM Tuner CL2 CDJ
April 1981 Drum Synthesiser BOC 668

June 1981 Antenna Extender BOA 115
Drill Speed Controller SAM 006

July 1981 Super Dice BOC 450G

September 1981 LAB PSU SWF 222X

November 1981 Music Processor CL2 ADJ
Voice-over Unit ACE 150K

December 1981 TV Sound Tuner CL2 AEL
Component Tester MIN 030

+ MIN 030W

West Hyde Developments Limited
Unit 9, Park Street Industrial Estate, Aylesbury, Bucks.

NSA Telephone: (02964 20441 Telex: 83570 W HYDE G.

Written or teaspeleee 41/4114141
accepted From Access and Barclaycard holders

-
NOW. A PACKAGE THAT OFFERS YOU A 100uf110V BEAD
TANT FOR UNDER 10p.
SPECIAL OFFER
POPULAR VALUE TANTALUM BEAD PACKAGE T1

3 Off 0.1.35, 4 OFF .22,35, 6 Off .33135, 6 Off .47/35, 10 Off 1,15. 3 Off 1.5i35, 3 Off

2.2/20, 3 Off 3.3/15, 3 Off 3.3/35, 4 Off 4.7/6, 2 Off 4.7'35, 3 Off 6.8/25, 1 Off 10/25,

2 Off 22/6.3, 2 Off 22'10, 2 Off 22:16, 2 Off47/10, 1 Off 47:16, 1 Off 100/10.

All the above Ti Package normally E8.50 to E10. Special Offer 61 Tants for N.
TANTALUM BEAD CAPACITORS 1 Off price 1100 Off) price.

.1/35 10p 18p), .15,' 35 10p ISpl. -22/3510p (8p). .33i 3510p 18p), .47/ 3510p 18p). .68/35

10p 18p1. 1.35 10p 18p). 1.5/35 10p (8p), 2.2/16 12p 110p). 3.3/16 12p (10p1, 3.3/35 14p

112p). 4 7/6 10p Illp), 4.785 15p 114p). 6.8/25 14p 112p), 6.8/35 16p 114p1. 10/16 111p

11501, 10/25 19p 118p), 22/6.3 16p (14p). 22f 10 20p 117p).22'16 25p 122p). 22/25 30p

128p), 47/10 25p 122p), 47/16 40p 138p), 100;20 50p 149p), 100,' 16 85p 1600, 220.16 E1.20

(90p). 470/16 £1.601E1.40), or one of each above special otter T2 for E7.00.

RETAIN THIS AD FOR ALL YOUR IMMEDIATE AND FUTURE TANTALUM

REQUIREMENTS
SUBMINIATURE VER. MOUNTING 250V CER. DISCS Values in OF

2.2, 3.3, 4.7, 5.6, 6.8, 8.2. 10. 15. 18. 22, 27, 33. 39, 47, 56. 68, 82 3p each. 100pf.
120, 150, 180, 200, 220, 270, 300, 330, 470, 560, 680. 820, 1000, 1500. 1800, 2000, 3000,

330, 4000, 4700 3%p each..01uf /50V, .02uf/50V 4p each. 10 Off 3p each..01., 500V 4p.

Axial Lead Capacitors Polyester. .01uf / 100V 4p..1;1006p, .1. 600 12p. Polycarbonate

4.7u f /160V 45p. Vert Mtg. 2.20/160V 40p, 1.5,' 160V 18p, 4.7/160V 38p
20mm Glass Reed Switches 1Goldplated) 10 for 509. E30.00 per 1000.

PEtP add 50p per Order. Post pad on orders over E6.00. Add 15% VAT

Trade enquiries welcome. Schools etc send official order. Callers by appointment
Goods by return.

C. N. J. SUPPLIES, 4 Station Road, Curtsy,Hera. Tok 01440 SM.

PARNDON ELECTRONICS LTD..
Dept. No..23 44 Paddock Mead, Harlow, Erna CM III 78011 Tel. Ili?, 32711

,

RESISTORS: -.. Wan Carbon Film E24 range t 5", tolerance High quality resistors

made under strictly controlled conditions by automatic machine, Randoliered

and colour coded
E1 -00 per hundred mixed iMin 10 per value)
E8.50 per thousand nuked Min 50 per value/

Special stock pack 60 values 10 off each ES"...,

DIODES: R44148 3p each Mm order quantity 15 item.

E 1.60 per hundred

OIL SWITCHES: Gold plated contact in fully sealed ha., .....i., !h Is.

prwarnming problems
4 way 86p each 6 Way 81.00 each 8 WV., t1.20 each

DIL SOCKETS: High quality kae profile sockets
8 pin - 10p. 14 pin - I 1p. 16 pintClip. Ipin - Up. 20 pin - 31p.
22 put - 230. 24 pin - 2Sp. 21 pia - 27p. 40 pat - 42p.

AU. PRICES INCLUDE V.A.T. A POST & PACKING - NO EXTRAS

MIN ORDER - UK 1.100 OVERSEAS 15 CASH WITH ORDER PLEASE

\ ...
.1

USE ELECTRONICS TODAY INTERNATIONAL'S CLASSIFIED
(30p per word, minimum 15 words. Box Nos. £2.00 extra or £9.00 per single column

centimetre - all prepaid).

I
Just write your ad on the form below and send it with your cheque, made payable to

A.S.P. Ltd, to Jenny Naraine, 145 Charing Cross Road, London WC2 OEE.

I 1 2 3 4 5

I6 7 8 9 10

111 12 13 14 15

Please place my ad in the next available issue of E.T.I.:

Name

Address

Tel. No.

I enclose my cheque/P.O. for the value of £
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P43REE WEI.. DA__Netillprook_Roacl jt_harniZt_S OHX
All prices Include VATp 1516 - just add 40p post

MIXED LED PACK

REGULATED PSU PANEL
Exclusive Greenwald design better spec
than anything on the market being offered at
the price.Pane1110 x 82 x 33mm high contains
all components including bridge rectifier and
smoothing [speeder. Ready built and tested

just add a 30V 2A transformer and two pots
for a fully variable voltage and current supply

utput vo !9V
Output current 2OrnA.2A
Source impedance OR1
Open circuit ripple lOrnV

Send SAE for full details of the many ways
this useful module can be used, together with
price list of parts for various Options. Only
17.75. Transformer and Dots

1000 resistors £2.50
We've just - ,..utorrned
resistors, and can make a 3011231 otter to that
made two veers ego. at 1110 seers prlet111
K523 - 1000 mixed 5. and SSW 5% carbon film
resistors. preformed for PC8 irmtg Enormous
range of Preferred wine. 1003 for mad woo 0111
20k 1:38

200 ELECTROLYTICS £4.00
K524 Large vsnely of 'return voltages, mostty
cropped leads for PCB inntg 1.1030uF, 10-63V
All new full spec components, not chuck -outs)
200E4. 1000E17.50

RELAYITRIAC PANEL
2537 PCB 100. 75rtim containing a wealth of
CornpOnents: 2 12V OPCO min relay& 2 x 47uF
16V tants SC1P3E 10A 5031/ Mee, C1220 8A
40DV SCR. 556 Omer. 10. 1N4001 dodos. 2N5061
SCR, 2 r 3mrn LED's 3 x 2,43704. R's & C's -
Amazing naive - a bought amperalely, parts
would cost around f8ri - Our once for the
just 02.00

TOROIDAL
TRANSFORMER

110mm de x .amts deep 110;200V pn., Sec 18V
4A 6.3V 1A. 240V 03A. Ideal for scopes,
monitors. VDU's etc. Reduced to rsros:

1N4002 DIODES
Lowest ever price!! - full spec by Motorla. Pre-
formed leads for horst. rnntg, lOrnin pitch 100V
IA rating. 100 E1.7*500 17.60 t k Cie 5k1165

COPPER CLAD BOARD
K522 All pieces too small for our etching kits.
Mostly double sided fibreglass. 250gm lap
pros 110 sq ins) for lust ft

CHEAP CHIPS
76477 Sound IC 1126
2102A RAM 8 for £3
MI(4027 shift reg, 8 for E6
UA78MG colt rag E1.00
UA73MG -volt rag 01.20.

OP -AMP PSU KIT
A196 All parts & IfISINCIDOCIS to make a50mA
..15. 0, - 15V supply from maim input Only
0.96

VU METERS
.Nritte Very attractye 55-413nur scaled -20 to
.5dB 250uA rrinveme, Oil y 11 75 or 13 pair.

LINEAR, OPTO
TIL311 Hexadecimal display with decoder. 0-9
and A -F. With data E3.50.
A0563KD D -A converter Only f3.50.
FNA5220 2 digit 1/2 7 -sag display on PCB,
CC. With data 11.50. 7 -sag. displays: ENI3360,
501. all 50p; 530, 847. 850, all 61.50. Flogs. 103
case' 7924 120p. 7885 100p, 7808 100p, 7912
100p. 713013 230p. Others on B/L 13.
Op Amps- uA41313 130p: uA776 146p, uA777
300p: u A31 8 2450.
Isolators, SC0831,1115, TIL 118. all SOp.

CAPACITOR BARGAINS
2200uF 100V cans 77 x 35mm die 75p;10 - ESN.
220uF 10V axial 50, 10012.30; 1.000015.
400, 100uF 275V 102 x 4/mm dia 75p; 10
1950.
200uF 350V, 100+ 100-r- 50uF 300V can
75 x 444nro dia. 40p; 10 - f:1; 100 - 120.
100uF 25V axial. 68 - 100.

0.33uF 50V red_ E1.50; 100, (12/1013)
0.47uF 50V rad. (1.50i 100, f 12.'1000
221.IF 50V red. Pi 100 124, 1003.

Al r** fti spec by Micro. Fairchild. etc. Fled,
Yellow, Green. Amber, Clear, 3mm B 5mm
Pack of 50 antdE3.96; 250 E15.

THEY'RE BACK!!!
Several yews ago one of our most successful
offers wee our "7b Bargain Parcels". containing
hundreds of components. panels, and bits and
pieces 'impossible to her. Our stores are now
bursting at the warns due to a lot of buying in
recent mornhe and we must clear out several tons
of components. So . we're offering you metric
wrsions - a 1kg pack for f2.80. a 3kg peck for
05/80 a 519 Peck for C7.50. or a 10kg pack for
[12.130. These won't last forever, so order now?

1982 CATALOGUE
rs not ready yen!! 1981 edition is now out of

pant. but the new 1982/83 edition should be ready
by March '82 - watch this space for details.
PS Why not send a El x 4 SAE for oor latest
Bargain List??

ELECTRO-DIAL
Electrical combination lock - for maximum
security - pick proof, 1 million combinations!!
Dial is turned to the right to one number, left to e
second number, then right again to a third
number Only when this has been comPkneel
the correct sequence will the electrical contacts
dose. These can be used to operate a relay or
solenoid Overall dia 65rwm x ElOrnrn deep. Only
£9.95.

AMAZING!

COMPUTER GAMES

PCBs FOR PEANUTS!!
k bulk purchase of PCBs from several well
known computer games including Bente.
ships. Simon. Logic 5 and Starbird enable us
to offer these at incredible low prices

Gives realistic engine sounds and flashing
laser blasts accelerating engine noise when
module is pointed up. decelerating noise
when pointed down. Press contact to see flash
and hear blast of lasers shooting PCB tested
and working complete with speaker and ban
Clip (needs PP3 battery) Only fl2.95

'COMPUTER
BATTLESHIPS'

Pmbably one of the most popular electronic games
on the market. Unfortunately the design makes it
impractical to test the PCB as a working model,
although it may well function perfectly. Instead
we have tested the sound chip, and see the board
for its component value: SN76477 sound IC;
TMS1000 u processor; belt clips. C's etc
Size 160 x 140mrn. Only 01.50 Instructon book
and circuit 30p extra.

'LOGIC 5'
The %feet rs to find the number held in the
Illernan, with as few entries as possible. PCB con.
tains u processor chip and 10 leds, and is linked to
a membrane type keyboard. Overlay for keys and
instruction provided PCB sites: 96.'80 b
85 . 7Ornin. Supplied tested and working - PP3
requires] Only 12.50

'SIMON'
The obiect of this game is to repeat correctly a
lower and longer sequence of signals io 3 different
garners (Instructions included) PCB contain*
chase, larnpholders and lamps, and is tested

complete with speaker. Needs PP3 end
2 x HP11 PCB sire 130 - 130rnm Only 13.95

'MICROVISION'
Cartridges

These are a small PCB with a microprocessor
cnip, designed to plug in to the microvision con
sole. Only snag is, we don't have any consoles.!
However may can be used as an oscillator with
4 different beg outputs simply by connecting a
battery and speaker. Tested and working las an
oscl wiry pin nut data PBC size 72*.60mrn.

ONLY 25p each

1W AMP PANELS
A011 Compact audio amp intended for record
Player on panel 95x 65rnm including vol
control and switch, complete with knobs.
Apart from amp circuitry built around
LM3BON or TBA820M, there is a speed control
circuit using 5 transistors. 9V operation,
connection data supplied ONLY [1.50

WHOLESALE LIST
We have in stock many millions of components --
we supply Shops. M.0 companies. Schools.
Indusbail Users etc. Can we supply you, toot Our
quantity 1100-I prices for new full -spec
components is very competitive Ask for our free
bulk -buys list
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ILP TOROIDALS
UNBEATABLE

VALUE FOR MONEY!
New production capacity at Canterbury has increased our range,

decreased our prices, improved our special customer
design service. Choose from toroidal transformers in
a range of 98 types.

Sf RiFS SFC014DARi 1111A5

1w Volts Cont*
PRICE RP ,

Kt yet t. ;AT

3006 1%010 6.5
76s30nm tkott 9.9
041119 150.7 12.17
Requiem 1X013 15.15

r8% toot, 18.1
roots 22.72
vote 25.25

trot? 30.30

1 50
1 06

25
100
063
068
060
050

15 18 14 ail
0 870 .0 871

PP P. P

SOW 29010
IDRIS** 25011

0 9 Kg IX012
801.880 2X0t3

1

13%
75014
28015
25016
24017
70028
25029
IX030

6.6
9.9

12+12
15.15
18.18
22.72
25+25
10.10

n)
770

a 16
2 77
2 OS
1 66

38
1 13

100
Oat
015
022
020

15 83 [4 90
.41 I;

PIP Pre

80 VA
90 x 33rnin

'Kg
rFleguinee

35010

3%012

3%013
350,4
350,5
35016
30017
1.5078
35029
35030

6+6
9.9

17.12
15.15
10.18
22.12
21.25
37.30

110

220
210

061
4th
333
266
777
181

60
1 33
0 72
036
0 13

£651
+11 43

P/P

05 47
act 43
Pip

12M V8 450/0
90xeCirrin 45011

2 Kg 40012
Raguilecn 40013

11% 45014
450t5
45016
0(017
45018
45028
40029
45003

6.5
9.9

12.7
t5.,5
18.te
12012
25.25
30.30
35.36

110
220

240

10 00
666
175

00
333
2 77
240

2 113
1 71
I 09
051
050

17 55
+01 43

PIP

06 38
El 43
P/P

16006 Melt
1113x40mis 550t2

810 58013
Pe0A410, 55014

8% 55015
55016
55017
5X0111

Wt.
5%028
51029
57310

9,9
t7+17
f515
le x is
2121
25+25
30.30
35+35
40+40

1,0
220
240

air
666
533
4th
363
320
256
228

00
I 45
072
OW,

(992 18 44
 el 43 .11 43

P/P

Order using
the FREEPOST
coupon below.

Trade enquiries are welcome.

Supplied wrlh rigid mount,no KIT won centre Wt,
steel and neoprene washers GUARANTEED 5 YEARS

TYPE SEWS
No

SECONOket
ktib

eMS
Wee*

PRICE

inc VAT
PRICE

o oar
27504 65011 12.12 938 [n83 110%

110x49sin 6603 i5  15 750 .01 73 +0 73
2 2 Kg 55014 10.10 625 PO p,p

**Ake 64015 22.71 5 11
7% 62015 15+25 450

65017 10.30 375
65018
eon

35.35
.0.40

32'
711

60025 45.45 250
6X033 50+50 225
68028 110 201
6X029 720 102
60100 240 093

300 VA 11011 15,15 10.00 013 67 011 66
nn x sprin

16 Kg
note
nt015

18 0 18
27 022

633
667

+[173
PIP

.(173
PIP

FIPAPICe 7X016 25+25 600
Ci% 75017 33.30 SOO

70018 3535 428
70026 40.40 375
75025 45.45 333
70033 50.50 300
75028 110 7 12
15029 220 1*- non 210 t25

101304 8%016 75+75 10 03 [1817 E15 53
140 x6Onirn

4 eg
MU
axon)

30.30
35.35

6133
7 r4

+(105
PIP

+E205
PIP

Flegulakon 8%026 10,40 6 25
4% 60025 45+15 625

00033 50  50 500
10042 55.55 451
80078 110 154
65029
BMW

220
240

111
208

6250A 98017 30.30 10 41 (2510 [2154

bog
95018
98028

35 . 35
se 0 10

892
761

0 52 20
P/P

1210
PP

leeputitem 95025 45 4- 45 694
a% 95013 50.50 625

 95047 56.55 568
05028 1,0 568
95029 220 284
95030 24n 7 60

IMPORTANT R gulition -Al wattages quoted are FULL 1.005 Please rid regulation figure to secondary
voltage to obtain off road voltage.

The benefits of ILP toroidal transformers
!LP toroidal transformers are only half the weight and height of their niminatec

equivalents and are available with 110V. 220V or 240V primaries coded as follows

For 110V primary insert "0" in place of "X in type number

For 220V primary (Europe) Insert "1- in place of "X" in type number

For 240V primary (UK) insert "2'. in place of "X'' in type number

How to order Freepost:
Use this coupon. or a separate sheet of paper. to order these products, or any

Products from other ILP Electronics advertisements No stamp IS needed if you address to
Freepost. Cheques and postal orders must be crossed a nd payable to IL P Electronics Ltd cash
must be registered C 0 D - add £110 total order value. Access and Barclaycard welcome
All UK orders sent post free within 7 days of receipt of order for single and small quantity orders
ksoavadatore al Eiectrovarve Maplin Marshalls lecnnorre:nc and Wattorrt Electroncs

Please send me the following
ILP modules

ITotal purchase price

I enCloseCheque El Postal Orders

I
0

Please debit my Access / Ba rc Laycard No

INN

I

Signature

ET 1/2

11:1
Na, TRANSFORMERS a,

STAYAHEAD.STAY WITH US
87

Name

Address

Int. Money Order E

Post to ILPEleclrOnCs Ltd, Freepost 2 Grattan] Bell House Amer Close
Canterbury Ct 2 7EP Kent England
telephone 10227) 54778 Technical 10227)64723 tele( 965780

to donsion of
'.LP pecroncs



B.K. ELECTRONICS
The quality THANDAR range of equipment

includes:
*Function and pulse generators Digital frequency

meters Digital thermometer Logic analyser
Send LARGE SAE for complete lists.

The very latest TM352 HAND

LCD DIGITAL MULTIMETER
1/2"-31/2 digit display

 DC and AC volts
 DC current
 Resistance and diode check
 Audible continuity check
* fIFT measurements
 tales, push-button controls for ease of operation

DC vertigo 200mV 2V. 20V 200V 1000V
AC voltage 200V and 1000V
DC current 20001 2mA 20mA 200mA, 10A

R , diode check and continuity test 71(tr
701((r 2 KU 2000K11
hFE mesourement 0 1000
Power requirement 9V iPP3 battery)
Price £4996 (including test leads and battery.

Carry case E3.45.

SC110 FULLY PORTABLE OSCILLOSCOPE
The new Thandar SC I ill represera, a breakthrough to oscilloscope development The

Full -sited performance SC I t 0 is less than 2" thick and weighs

 10MHz bandwidth under 2tb yet it retains the standard

 10mV per div sensitivity features of a bench oscilloscope

Full mow, facilities are provided
including brightline and auto
with TV line and frame filtering

 Runs on ordinary HP11 (lour)
batteries

Basic price £139.00. Optional
extras AC adaptor £5.89, re-
chargeable batteries £8.83, X1
probe £9.78, X10 probe £11.50,
carrying case £8.86.  au genuine Thunder accessories.
All prices include V.A.T.Official orders welcome. Mail order only. or callers by
prior appointment. Barclaycard/Access welcome Cash/cheque, etc., with order
Large s a e for complete Thandar list. Government and Educational

lishments official orders welcome.

B.K. ELECTRONICS
VISA

37 Whitehouse Meadows, Eatstwood. Leigh -on -Sea. Essex. 559 STY
Tel Southend 5 27 572

"mon= SPEED - VERSATILITY - ECONOMY ImmiN

Bondtinier -
WIRING SYSTEM

Wit tr. _.
Designed originally for logic wiring applications, his nowaceepled and used

extensively throughout industry. education and research. ROADRUNNER is

used by hobbyists, studer ts. technicians, designers and engineers. and is

ideal: -
'FOR COMPLEX INTERCONNECTING OF MICROS & MEMORIES ' FOR SIMPLE

LOGIC WIRING ' FOR WIRING DISCRETE CIRCUITS ' FOR REPAIRING AND

MODIFYING PCB's ' FOR USE AS A TRAINING AID,

EUROINTROKIT £15.99 - PROJECT INTROKIT £6.60 - PCB REPAIR KIT £5.57 -

DISCRETE WIRING/TRAINING KIT £8.81 - PENCIL LOADED WITH OSE BOBBIN

£2.90 - WIRE DISTRIBUTION STRIPS: - GLUE FIX 20/pkt 6- LONG - GENERAL

PURPOSE £2 92, HIGH DENSITY £3.20 - ADHESIVE £0.38/TUBE - PRESS FIX

20/pkt. LONG £2.46 - SINGLE EUROCARD. HIGH DENSITY 3 PLANE (364 16

PIN DILS( £4.99 - DOUBLE EUROCARD (CAPACITY OF 84 x 16 PIN DILS) £7.50 -

PROJECT CARD HIGH DENSITY S -SIDED (20 x 14 PIN DILS) C1 30 -BOBBINS -

BLUE 4/pkt. £2 - GREEN 4/pkt. £2 - PINK 4/pkt. £2 - COPPER 4/pkt. £2 - 1 OF

EACH COLOUR £2.08 - TINNED COPPER WIRE 2/pkt. £0 92 - ROADRUNNER

SOLDERING IRON FOR QSE APPLIC. £5.72 - GEN. PURPOSE IRON £5.20 -

IRON STAND £4.82 - REPLACEMENT BITS £0.60 - MICROSHEARS £2.85 -

TWEEZERS £1.80 - KNIFE £0.43 - SOLDER PINS 100/pkt £0.59 - PIN INSERTER

£1.80 - WELLER BITS 430° or 480°C C1 49

ACCESS -BARCLAYCARD -ADD 40p P & P 15% VAT TO ALL ORDERS

DEALER ENQ S WELCOME -TRADE & CLUB DISCOUNTS

ORDERS To ROADRUNNER ELECTRONICS,
FREEPOST (NO STAMPS) HASLEMERE. SURREY. GU27 3BL (TEL. 0423 53850)

MORE POPULAR ITEMS FROM OUR CATALOGUE 82 .

AI

Al No seconds - No Cal altsmini stacks - gummed-

ELECTRO
CATALOGUE '8 2
ESSENTIAL READING FOR -

THE ELECTRONICS
ENTHUSIAST

401 11/IE SERIES
4080BE
400113E I8P
4002RE NIP
,,066,3, N9
a...,78F 159
4008BE OOP

40098E 549
40108E 549
4011 BE 159

ALuE
77446.00 SERIES

14p
741502 140

741-504 ye.
741505 239,
741508 2091

741 510 lip',
741511 mg'
741514 gg,

7415273 1309
7415279 76p
7415299 2460
7419387 Sip
74153613 65p
7415373 1540
7415374 trop
7415378 349
7415393 Ofsp

NICADS AND CHARGERS
by Sanyo Cadnica
N450AA (AA sizel 99p
N1800C IC sizel £2.27
N2300D ID size) £3.76

6N75R IPP3 size) £4.10

CHARGERS
NC75G IPP3) £4.96
NC450S 14x AA) £4.95

NS1230/AA. C, DI 0.60

SPECIAL NASCOM
OFFER

Quantity porches* goatees us to offer superb NASCOM
Mmocomputer %stern el a much reduced once
The entem Menefee,

NASCOM 2 hi
limn BIM etth 151( Dynamic RAM
and smite% for  %Muer 32%
3A PSU kit.
NASSYS 3 - Menem NASCOM Mona%
Graphics ROM - block

THE COMPUTING FREAK 40178E 'b 741520 140
741530 21p PACKS

waders.
Programme% A% - SAW %%kit

THE EQUIPMENT
MANUFACTURER

40138E 409
40148E 45
40148E 1140

741532 22p
741537 240
741538 892

COMPUTER
Buy in quentrty for bestrew
cri 1(0 me capacitors bombe to 1.F Seimbon

PAini.Metterboard.
800010101m 1940.00. Val'

401681 ...._4°9

40178E
741S42 519

carom lc.
2114 CI .50

determined by remoter:emits:my PAM Pry (420

PACKED WITH INFORMATION
ON MORE THAN 6,000 STOCK
ITEMS' ACTIVE AND PASSIVE
COMPONENTS, BOXES, CASES, ,
COMPONENT HOUSINGS
KNOBS. POTS, SWITCHES,

...._
4018BE re!
40198E =
40208E fag4021131514148eff,odes
40228E up
40238E 159

e'2481 50P_
402686 18P
4CQ6BE 115P
4027E11 50P

741.547 OSP

741S51 26p
741-573741573 309

309
741575 4411

741576 569
741S85 MO
741586 3119

741500 44P
741592 Me
l41593 57p

41te 0.30
411620319 4160411625(.5 (13025
4116 308.5 909
230A CPU 1610
ZBOA P10 £6 .00

IBA CTC 46 00
6402 UAR 1 (x30
SPEW/ ORO
25. 4116i3004,91

(16.00 only

SEMICONDUCTOR PACKS

1020A .

2.9rniu rod LED, for El 58

1_51RD - 5rnel red LED's
25 for El 58

1 Di
25 for Nip

1144007 lA 100V (bodes 25 for 11.30

1195A02 - 3.4200V Dad%
26 for 1230

8C107.'8C108., BC109
25 for C2.911

BC 182% ,82l' 183: 1831 - 154:184l
25 for 11 AM

FIC212.1121. :214.11M
26 for 11 NI

STOP PRESS
SHARP MZ8OK WITH HIRES

GRAPHICS PACKAGE

RELAYS.

028g1 1049
40298E 123e
403013E 549

7415107 40P
7415112 39,9

UV
RESISTOR DECADE PACKS ONLY £445.00 + VAT

EVERYTHING FROM R's AND 4041BE MP
741S123
7419125 46p

1.31N. 5% tolerance. amff pock KO owns nom one
decade. Seection datemsnet by of

C's TO COMPUTING SYSTEMS 40420E
5°0
94P

7415126 42p
600

popularity each

value

404481 939
7415132
7415136 42p

033.1610111
75015: 12t 15.24 340

Rot IRO - 8712. R132) OR - CR; MI 10OR

FOR YOUR COPY OF

4046BE 17°P
40490E 4011

7415137 1109
7415138 54p

7905.12.16:24 06p
NAOS' 12:15 24 32p

82OR Rat IX 8142: 51364 10K - OK: IlDk 110X -
MK. 507; 1M - 1054 earn decade Pack (I 50

NEW SABTRONICS

CATALOGUE 82 please send 70p
(includes 70p voucher to be
reclaimed against orders valued
£10.00 or over I.

40608E 400
40608E 1350
406991 239
4070131 2LP
40718E 1L9
4072131 lap
40818E .1_50
408281 .91,

741. 5139 709
741.S146 120p
74151413 MO
7415151 770
7415153 np
7415155 940
7415156 940
741.5157 009

79105:12 15. 74 67,
723i14peu 36p
79406 C5.65
78HGKC (720
791.1G1(C 02.15
1.114317, (3.70

TRANSISTOR
SELECTORS n2N3013

2413364 73

94055
11

ANALOGUE IC
SELECTION

74i08 18

74E108 36
7566 30

Frequency Metre
Model 800013: 9 -digit 1GHz Frequency

Meter Professional specification:
£160.00

ALL ITEMS BRAND NEW
40938E 459
451081 1219....9

7415161 71ft
741.5163' 909

.

BC337 .11

BC130 45

CA3/VE 55

CA31301 .ss

AND GUARANTEED

SPEEDY MAIL ORDER
SERVICE

No P/P charges on U.K. C.W.O.
orders over E.75 inc. V.A.T.

(add 40p handling charge if under)
PLEASE ADD 15% V.A.T. TO

TOTAL VALUE OF ALL

45118E '4,
451413E 353P
451681 1._37/1

45188E 1259
457080 1.,259._
454381 1 roit
45838E 1969

7415164 90p
7415165 76p
7415108 1116p

7415173 1000
7415174 11159

7415175 1140

7415191 90p
74L5193 see
7415196 VP
74/5196 900
741.5197 360
7415253 509
74,5257 75P
7415259 1000
741.5266 31p

UPI 011061 IC
NORMS - 41C

poly Ion nee

pore 1 off 25 off
8 It E1.80
14 12p UM
is 14p C280
10 nip (320
20 180 C3 SO

22 219 14.20
24 21p (4.20
26 229 4440
40 400 11100

80131 77

130139 30
110140 32
130679 66
80680 55
FIFT50 .26

00.162955 (1.20
MJE3055 .87
T1P31A .M
T1P92A .44
TIP41A 45
TIP42A As
T1P2366 ,M
TiP3096 15

CA3140E 40
11439314 39
L.M381 (1 51
th13914N cr.ss
St F565, 23
NE566. nk
TDA2030 (1 45
71.071CP A6
11.072CP 75

11074CN 11 20
UAAI7O (1.52
XR2205 (4.50
x14414 (122
Z9425C E3.50

2015A Bench DMM (LCD) £83.00
2035A Hand-held DMM ILCDI f6200
8110a 8 digit 100MHz DFM £67.00
8610A 8 digit 600MHz DFM £82.00
5020A 1-200KHz Function Generator
Sine, Square, Triangle and separate
TTL Square wave outputs- - E79.00

ORDERS
Dept ET12. 28 St Judea Rd. Englefield Green, Egham. Surrey

FOR EV BARGAINS LIST and
useful News Sheet, send S.A.E.

SHOP MOMS 9536 pm Ilpm SW
Plane meow oter ;aural Won wiring

Of Balifinf by past

ELECTROVALVE
TW20 OH8 Phone Egham 33603 (STD 0874)

)London 871 Telex 264475

LTD
*totem &emir )person) shoppers only 680 Burner Lew. Belem Mecksee

1619A 110Pt Phan. 10611 432 4945
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PROJECT

PEST CONTROL
If I could talk to the animals. . . I'd tell 'em to go away. Get the
message across with this harmless little gadget. Design and
development by Phil Walker.

Is your garden the main attraction
for all the local neighbourhood cats,
dogs, hedgehogs, rats, voles,

aardvarks and other small furry
creatures? If so, this device should
protect your seedlings, kiddies' sandpit
or dustbin from their attentions until
you can make a more permanent
arrangement. It is harmless to the
animals themselves, being merely
annoying rather than painful.

Our first design involved
frequency -shifting a tape of Barry
Manilow up into the ultrasonic range
so that only animals could hear it, but
it was felt that this would lay us open
to prosecution by the RSPCA.
Consequently a second approach was
adopted.

Many people have noticed that,
when they operate the ultrasonic
remote controls on their TVs or hi-fis,
their household pets will protest loudly
and leave the vicinity rapidly. We have
designed this little device to capitalise
on the phenomenon, in reponse to our
readers requests for a gadget capable

of protecting precious plants without
the need for violence!

The 'Allez-Cat' consists of two
basic parts: the first is an oscillator
tuned to 40 kHz while the second is a
voltage doubler and pulse generator.
The pulses are about 10 milliseconds
long and occur two to three times a
second. This is done to reduce battery
drain and increase the annoyance
factor (for a cat, dog, hedgehog. . .).
The voltage doubling action increases
the available output power for a given
battery voltage.

The whole device (apart from the
battery) fits into a small plastic box and
can use 6 V or 9 V batteries such as a
PP1 or PP9, as convenient. If it is to be
used out of doors, some form of
protection from rain or other water
should be provided as the transducer
isn't waterproof.

Construction
The device is constructed in a

small plastic box which is modified to
clip onto a PP9 or similar battery using

the battery connectors. The assembly
of the PCB should offer no problems
provided that care is taken with the
polarity of capacitors and diodes. Do
not fit the transducer to the board at
this stage.

Mount the switch on the lid of the
box using two short bolts. The large
grommet should fit fairly loosely into
the large hole in the lid and the
transducer may be pushed into its
centre using reasonable care. (Push in
from the rear and avoid pressing the
mesh front). Attach some thin single
strand wire to its pins, and put the lid
on one side for the time being.

Assemble the battery connectors
to the side of the box as shown in Fig.
1, remembering to attach wires about
2" long to the solder tags first. The
small grommet is cut in half (ie into
two discs), each half being sandwiched
between the battery connector and the
case. This gives a steadier mounting, as
the rear of the connectors is bowed
slightly. Attach the wire from one
connector to its proper hole on the
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PCB. Then attach another short length
of wire to the other supply hole on the

PCB.
Bolt the PCB to the lid of the box

using the spacers and ensure that the
wires to the transducer are soldered to
the proper holes on the board. Connect
the two remaining wires to the switch
and assemble the two halves of the box
with self -tapping screws (these are
provided with the box). You are now
ready to control the migratory habits of
the animal kingdom.

HOW IT WORKS

IC1-R6-R7-R8-C4 together with TX1 form a
power oscillator which drives TX1 at its reso-
nant frequency of 40 kHz for maximum effi-
ciency. Q1,Q2 and their associated com-
ponents form a standard multivibrator
oscillator with a low natural frequency. R5
and Q3 form an electronic switch which
applies the negative spikes occurring at the
junction of C3, R3 and D2 to IC1. This means.
that the power supply to IC1 consists of short
spikes of up to twice the battery voltage. The
duration of the spikes depends on the current
drawn by IC1, since this current flow alters the
mark/space ratio of the multivibrator from a
square wave to a series of widely spaced
pulses. The repetition rate of these pulses is
determined by C2 and its associated timing

resistors.

1

The Allez-cat PCB easily fits
into a small Vero potting
box, with the battery
connectors bolted through
the side of the case (above).
The whole project then clips
directly onto a PP9 battery
(left).

Fig.l. (right) Constructional
details of the battery
terminals.

Fig.2. (below) Component
overlay for the Allez-cat
pest control project.

+VE

OV

ALLEZ-

TARE CARE TO CONNECT CORRECTLY
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PROJECT : Pest Control

Resistors (all 1/4W, 5%)
R1,6 1k0
R2,3,4,5 10k
R7 100R
R8 10R

Capacitors
C1,2,3
C4

100u tantalum
10n polycarbonate

Semiconductors
IC1 LM380

rcr°---0SW1

B1

9V

PARTS UST
Q1,2

Q3 -

D1,2

BC107
BC182L
1N4148

Miscellaneous
SW1 miniature rocker or slide

switch
TX1 40 kHz ultrasonic

transmitter
PCB (see Buylines); PP9 battery; pair of PP9
battery connectors; two solder tags; fixing
hardware; grommets; case (Vero 75-14691).

BUYUNES

No problems with any of the parts for this pro-
ject, with the possible exception of the ultra-
sonic transmitter. The catch is that most mail
order companies sell these in matching pairs,
but for this application we don't need the
receiver. A quick chat with Watford Elec-
tronics established that they are prepared to
oblige with single transducers, so direct your
enquires thence. PCBs, as ever, are available
from us at the price listed on page 81.

_C1

Fig.3. Circuit diagram
of the Allez-cat.

131

1k0
R2
10k

R3
10k

C2

D1

+n I

Q1

IJt

NOTE:
ICI IS LM380
Q1,2 ARE BC107
03 IS BC182L
D1,2 ARE 1N4148

C3
100u

Q2
D2

R4
10k

R5
10k

6
IC1

14

3, 4, 5, 7,
10, 11, 12

03

TX1

R6 R7
1k0 100R

C4 R8
10n lOR

ETI

DIY BURGLAR ALARMS

ifif-g___,WE RE BACK...7r
Following major reorganisation we offer DIY Security Equipment

and kits with fully illustrated, step-by-step, instructions
PLUS Better Prices! Better Delivery! Better Service!

 Kits £32, £50, £75, £85  Control Panels £18, £23, E29, £37
 Bell Boxes £6.25, £7.50  Pressure Pads £1.06, £1.45, £1.95
 Sirens £7.50  Contacts 72p, 74p, 76p  4 Core Cable 1100mI

£8  Door Phones £49.42  Ultrasonics f34.50
AND MUCH MUCH MORE!

Send sae or 'phone for FREE illustrated catalogue
A D ELECTRONICS. 217 Warbreck Moor Aintree. Liverpool, L9 OHU

Tel. 051 523 8440  All prices include carnage  VAT extra

Trade Enquiries Welcome

AUDIO VIDEO SERVICES
19 Galsworthy Avenue, Romford RM6 4PX

01 599 6680
Mall Order CWO Please add 35p P&P

VAT 15%. Send see for price list

L5174 5/11p

LS175 584
Lsnt 64p
15241 asp

MICROS
102 105p

2-

2114
1450

4116-3 145p
2708 21071

TTL
1,00 yg,

74107 26p
/4109 35p

4025 169
4027 27p

1010 1571

1 512 1.61

LS242 85p
LS244 85p
LS245 90p

2716 375p
8080A 400o

7402 10p
7403 14Pup

74121 211p

74123 357174141 464,

4029 /Sp

.4)4° Q.4046

LS13 30p
LS14 48p
L S2C 15p

OPTO
DL704 95P

7407 240
7409 159

7475' .n45.P.74153 '"'
g 278".

4C- ,..--;3050 --"
LS26 19p
LS30 18p
LS42 36p

TRANSISTORS
8C107 8 11P

DL707 95p

LEDs
7410 14P7473 25p
7414 30p
7410 25P
7420 14p
7426 NW
7430 150
7438 22P
7447 5571
7442 34p

e74411e,57 sa43°.-- ^e
74761 54P
74162 54p
74164 64o
74174 700
74175 70P
CMOS B

40737 1271

1Z' 6252:
,,.-77-, uen"

''''-',,n." .,,,,,---

,,,''"'",,,.., ,t---'","-- ,,_"'"
4066

....._
4069 '4P
4081 n13
4082 nP

I S51 15p
LS54 7517
LS73 25p
LS74 25p
LS90 339
LS92 42p
LS93 39P
LS107 36p
LS109 30p

BC 109 12p
BC747 8 9p
BC757 8 10P
8C162,4 9p
8C212,4 9p
ec Y 71, 2 22P
80131 2 40P
84208

15°P253055 4P

Green. Red
Small 12p
Large 15p

REGS. TO -220
7805 55p
781 2/5 60p
7905/1285 60p

7447 45p
7451 15p
7454 18p
7473 26p
7474 25p
7486 25P
7 28P

4002 12p
eggsi 30p
4011 149
4072 18p
4073 33o
4016
4017 609
4020 gap

45" 554,

4518 45p
1527 65p

4543 "5"
1555 4°1'

74LS
LSOD 11p
LSO2 12P

LS123 44p
LS125 44p
1S126 440
LS133 32p
LS138 50p
LS1757 4047
15157 S8P

OIL SOCKETS
Low Pr4f44

BP' Op

14 P4' 5P
16184 ,19P
181." '49490

VEROBOARDS
, PPP Pled 0.1'°77.7- -F2.5"x3.75' 73p
2.5' 'x5" 83p
3.75"x3.75" 1338
5"83.75'' 95p7492 35P 4023 1971 12P

L5180 45p
15151 46p

24 pm 200
28pm 24p 3.75"x17" 326p

7433 3°P 4024 39p
.S03
.504 15p 1S164 46p 40 P.. 32p 4.7"x17" 4269

1001

:;Nitl'I"
I £65

RIESE SUPERB PROFESSIONAL

ENTHUSIAST A NEVER

VDU WITH A SPECIFICATION

THREE TIMES THE

MANUFACTURER TO

THE KEYBOARD ALONE

i  GREEN SCREEN FOR
 60 CHARACTERS
 STANDARD 071 INTERFACE
 PRINTER DRIVE PORT
 ASCII SUBSET 600
 ON SCREEN EDITING
 MODEM CONTROL

,..L 1,,t

"v 80
111MEM

* KEYBOARDS, 55 key Hall

effect 5v opera*, 8 b4
and strobe. TTL levels. Any

key can be programmed to
vve any Cede

ONLY ,- fl-n -
S*881811*I&Ped 018 "
*POWER SUPPLIES

stenciled meeff *IPA I a I0
25o. Reg- 01081 SI 7448P
.12v 6 -12v 2.5anth.  24v
a -24v 79y 159 rnA
(c.,,,,, ...fuse ,i,") Aho

.b 300, am&

ONLY fn.
, 005 cases As Au 07
17' some with tubes - lake,

iuclipGi

ONLY f151

SEGONOHAND EQUIPMENT I

SOFRO IN WORKING
ORDER SLIT

UNGUARANTEEO

HARD COPY
4 ASCII CODES
* SIMPLE INTERFACE

 INDUSTRY STANDARDS
 P 11L0

B

AIN PAPER

 FLOOR
ASD

STAND F750

 SET OF 3
MANUALS FOR

ONLY f250
RD 390

PRINTER

ONLY £65
KS8 33
WITH KEYBOARC £95

ASR 13 £160
7kiiiii

PIP - -
AS ABOVE KOS

PAPER TAPE PUNCH

AND READER

DISPLAYS OFFER THE MICRO

-TO -BF REPEATED CHANCE TO HAVE A

UNRIVALLED BY DISPLAYS AT

PRICE. MADE BY AN ENGLISH

AN EXACTING SPEC. BUILT TO LAST
IS WORTH OUR PRICE.

REDUCED EYSTRAIN

PER LINE. 26 LINES

LEVELS

ON 2000 BAUD
AND FULL CURSOR CONTROL

CAN BE MULTIPLEXED

CARRIAGE AND
MAWSON ASSOCIATES

PACKING AT COST 124 LENNARD ROAD WE ALSO 13115 SURPLUS

CALLERS WELCOME
BECKEMIMI, KENT 1363 1DP COMPUTERS AND COMPUTER

BY APPOINTMENT 01-778 3600
PERIPHERDETAILSALS PLEASE RING

FOR

Please mention
E.T.I.

when replying
to all

adverts
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BEGINNER'S
GUIDE TO
ELECTRONICS!

4th Edition

by Owen Bishop
Provides an introduction to the

exciting world of electronics for the
student or enthusiast with little previous
knowledge of the subject. The approach
uses the minimum of mathematics and

the book is extensively illustrated.
Paperback 186 x 123mm 0 408 00413 4

242 pages £3.60

ORDER NOW
- from your local bookseller
Write for full details of all our books

or in case of difficulty send cash with order to
Patricia Davies. Marketing Manager

at the address below.

'ewnes Technical Books
Borough Green,Sevenoaks,Kent TN15 8PH

r -

AU
The firm for Speakers

Just 5°P will bring you the latest Wilmslow Audio

80 page catalogue packed with pictures and specifications

of HiFi and PA Speaker Drive Units, Speaker Kits,

Cabinet Kits
1000 items for the constructor.

CROSSOVER NETWORKS AND COMPONENTS.
GRILLES, GRILL FABRICS AND FOAM. PA, GROUP
DISCO CABINETS - PLUS MICROPHONES -
AMPLIFIERS MIXERS - COMBOS - EFFECTS -
SPEAKER STANDS AND BRACKETS - IN -CAR

SPEAKERS AND BOOSTERS ETC. ETC.
* Lowest prices - Largest stocks *
* Expert staff - Sound advice *

* Choose your DIY HiFi Speakers in the comfort *
of our listening lounge.

(Customer operated demonstration facilities)
* Ample parking *

Visa American Express accepted ** Access

0625 529599

35/39 Church Street, Wilmlsow, Cheshire SK9 lAS

Lightning service on telephoned credit card orders!

ELECTRO SUPPLIES
SPECIAL XMAS OFFERS

SEMICONDUCTORS
AY -5-1013 C/W DATA

£2

LM 1011N DOLBY B
C/W DATA £2

MM57015 PAL
COLOUR TV GAME
C/W DATA £2

TA7205 £1.50
4 for £5

21-02A-4 3 for £1
AY -5-3507 DVM CHIP
C/W DATA £1.75

AY -5-4007 COUNTER
DISPLAY C/W DATA

£2.50

MISCELLANEOUS

9 SLIDE SWITCHES
£1

PCB WORKHOLDER
£2

20 MIXED IC
SOCKETS £1

SEMICONDUCTOR
PACK £1.50

10 MAINS NGONS . £1

100 METAL OXIDE
1/2W 2% RESISTORS

£2

luF 160V RADIAL
POLYESTER .. 6 for fl

DISC CERAMIC PACK
50 CAPS £1

ELECTROLYTIC
40 CAPS £1

Prices include VAT, please add 50p P&P

MAIL ORDER DEPT.
(Callers please phone first)

BOWNESS MILL, SHAWCLOUGH RD,
WATERFOOT, ROSSENDALE, LANCS.

TEL: ROSENDALE 215556

RETAIL SHOP
(Open 6 days)
6A TODD ST

MANCHESTER
(next to Victoria Stn)
TEL: 061-834 1185

NICKEL CADMIUM BATTERIES
otsa, (HP7) SUB 'C' 'C'114P11) 'C'11.1P111 'D. IHP2) PP3

0.5AHr 1.2AHr 1.85AHr 2.0AHr 4.0AHr 0.1AHr

1-24 CO 85 f1.38 E1.59 E2.25 £2.97 f 3_79

25-49 CO 75 f1.28 f1.611 f2.10 02.77
50-99 £0.65 f1.15 £1.52 C2.02 £2.67
100 up C0.59 f1.05 E1.41 £1.87 02.47

All cells are brand new full soec devices from reputable rnnfrs. All Nickel Cadmium cells(except
PP31 are supplied compete with solder tags and are 'VENTED' devices suitable for fast charge.

CHARGERS - single or dual 0/P to charge PP3 AA or SUS -C cells in 12-14 OVS !chargers will
charge C and D cells but with longer charging time). Units supplied complete in plug top case
with flying leads Number of cells (10 maxi in series and type Mat be specified for each re -

Wired 0/P when ordering.
SINGLE 0/P CHARGER £5.04
DUAL 0/P CHARGER £5.72

TRANSFORMERS - as used in chargers. 2 n 12 volt 0.25 amp secondarys 240h primary. tag
connections f 1.57 each

Data and charging circuits free with
orders over C 10 otherwise 30p post.
P&P 10% if order less than f 10. 5% if
order over f 10. Prices DO NO7
INCLUDE VAT end this should be added
to the total order.

Cheques. P 0.4 Mail Order to -

SOLID STATE SECURITY,
Dept. (ETI) Bradshaw Lane,

Parbold. Wigan, Lancs.
Telephone 02576-3018.

WRONG TIME? I
MSF CLOCK is always correct - never gains or loses, SELF

SETTING at switch -on, 8 digits show Date, Hours, Minutes
and Seconds, auto GMT/ BST and leap year, can expand to
Years, Months, Weekdays and Milliseconds, also parallel
BCD output for computer or alarm and audio to record and

show time on playback, recieves Rugby 60KHz atomic time
signals, built-in antenna, 1000Km range, GET the RIGHT

TIME, only £62.80.
V.L.F.? EXPLORE with a 10-150KHz Receiver, £16.50.
60KHZ RUGBY RECEIVER, as in MSF Clock, serial data

output for computer etc, decoding details, £17.90.
Each fun -to -build kit includes all parts, printed circuit, case,
postage etc, instructions, money back assurance so GET yours

NOW
CAMBRIDGE KITS

45 ITB Old School Lane, Milton, Cambridge
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FEATURE

THE ZX PRINTER
With a tiny TV and a compact computer to his name, Uncle Clive
now gives us the ZX Printer. Peter Freebrey gets into print to LLIST the
virtues of the latest beast from the Sinclair stable.

Whereas the ZX81 was available for review very
quickly after its existence was announced, the ZX
Printer has been hovering in the wings for many mon-

ths. This has meant that many of us have either seen one at ex-
hibitions or demonstrations or have, at least, read many press
releases or advertisements about it. I think that because of this,
a little of the wonder at Sinclair's latest achievement has been
lost. The ZX Printer is quite a 'wondrous machine' for, although
it is simple in operation and as yet unproved for long term
reliability, it offers the ZX user the option of adding a printer to
his system for the remarkably small outlay of £49.95, including
PSU and VAT!

On opening the box you will find that, like many pieces of
equipment these days, the ZX Printer is well protected for travel.
It is packaged together with the uprated 1.2 amp power supply
in what must be the disposal expert's nightmare - expanded
polystyrene. The 1.2 amp power supply must be used when us-
ing the ZX Printer with either the ZX81, or the ZX80 with replace-
ment ROM. Needless to say, you may use this with or without
the printer attached, so this means you now have a spare PSU
for that new project that needs a 9 V supply. The ZX Printer is

very compact and has that weighty feeling normally associated
with functional and robust equipment. The printer is supplied
with one roll of metallised printing paper, although other
metal I ised papers may well work - if you can find one that will
fit. It comes as no surprise that Sinclair Research suggest that
their paper will give superior results. Replacement rolls are
available from Sinclair Research at £11.95 per five rolls. Each
roll is 65 ft long and you can print about 100 lines per foot.
That gives you the option of about 6500 lines or 260 screenfuls
of information or any mixture thereof!

Hard Copy Made Easy
The ZX Printer is extremely simple and quick to put into

operation. It takes longer to put a mains plug on the power sup-
ply lead than it takes to plug in the printer and learn the use of
the one control available - that being paper feed. The plug on
the printer lead has an integral socket to accept the add-on 16K
RAM pack. The 17 -page instruction book gives a clear descrip-
tion of how to load a fresh roll of paper, use of the feed button,
how to tear the paper neatly off the roll (!), cleaning the printer
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FEATURE : ZX Printer

and the general principle of operation. There is also a selection
of programs aimed at giving you the pleasure of seeing your
new acquisition work, at the same time showing the use of those
BASIC statements associated with the ZX Printer. Strange as it
may seem, these BASIC statements are nowhere explained or
described in the text; instead we are directed to read Chapter 20
of the ZX81 instruction book.

It would amuse me to report that the ZX81 instruction book
referred you to the ZX Printer instructions but, although it does
tell you that the printer will have its own instructions, it then
continues with a short chapter which quite clearly explains the
function of the three relevant BASIC statements. These are
LLIST, LPRINT and COPY. The first two are just like LIST and
PRINT except that they direct the display to the printer instead
of the television screen or monitor. The third statement, COPY,
enables you to print out a copy of whatever is at that time
displayed on the screen.

Having only three major print statements to consider, the
ZX Printer is very easy to use. Formatting the display to the
printer may be carried out using the TAB and AT statements,
albeit that when using the AT statement, line commands are ig-
nored and only column commands in the range -21 to + 21
are actioned. Although unlikely to cause much confusion, it
must be remembered that the output from LPRINT is not
printed immediately but stored in a buffer store as a display one
line long which the computer will print only:

1) when the buffer is full
2) after an LPRINT statement that does not end in a

comma or semicolon
3) when a comma or TAB item requires a new line
4) at the end of a program if there is anything left

unprinted

I PARABOLR PLOT: R.0.5

I
I
I

101

0 I.04 .0

I PRRASOL, ',L_OT R41

10I

I

e K 25

-101

I PRRRPOLP PLOT R=2

10I  
I 0

0 -- 12.5
14:

I PARABOLA PLOT A=5

10I

0

I

I

I

I

5 INPUT
6 PRINT AT 1,21."
PRINT RT 1.7,"PRRABOLA PLOT

0.".R
10 FOR Yo -10 TO 10
15 LET X=YY/(4....R,
20 PLOT X...10,Y.20
30 NEXT Y
40 FOR JKI TO 21
50 PRINT AT
60 NEXT J
70 FOR Ku!. TO 20
60 PRINT AT 11,5,-7-
'20 NEXT K
100 PRINT RT 112i-6-
110 PRINT AT 6,2; '15,-
120 PRINT AT 16,-1i--10-
140 PRINT PT 11,X/244;X
150 GOTO 5

10 FOR J=1 TO 1020 FOR K=1 TO J*1230 PLOT 32+J*2*SIN (Kt (J*6) *PI22+J*2*C05 (Kt (J*5) *PI)
40 NEXT K50 NEXT J

How It Prints
As already mentioned, the ZX Printer uses a metallised prin-

ting paper. This consists of a black paper base coated on each
side with a very thin layer of aluminium. To 'print' on this paper,
current is passed through the aluminium, thus evaporating the
metal and revealing the black paper base underneath. To
achieve reasonable resolution, a fine pointed conductive stylus
is used as the source of a spark discharge. This is rapidly drawn
across the paper from left to right, much as a television picture is
scanned across the screen. Although the speed of printing may
vary, the voltage pulses to the stylus are synchronised with the
stylus hitting the paper so that the printing should always be ver-
tical. To avoid the need to return the stylus quickly to the left-
hand edge of the paper there are, in fact, two styli mounted on a
moving belt which follow each other in quick succession. The
belt and the paper feed roller are both driven continuously
while printing; so that when the next stylus comes round, the
paper has been moved up ready for the next line.

The printout presented by the ZX Printer was clear and
readable with none of the disturbing fuzziness thathas been seen
with some systems. Graphic symbols can 'join up' from line to
line giving a clear continous picture. Keeping the printer clean is
probably very important and although the review model has
been tested to some extent, long term reliability can only be
commented upon at a later date. However, having seen printers
in almost continuous use at both the PCW Show and at Bread-

board '81 it would seem that this little machine has plenty of
stamina! As with the ZX81 and the ZX80 before it, the ZX Printer
offers something that, for the initial outlay, is quite remarkable
and can only add to the effectiveness of your ZX system.

Some sample printouts using the COPY statement, together with a
LLISTing of the program that generated them. The example at the top
of the page is reproduced life-size.
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Has seven years
of success gone

heads?

IVIRINEDIMAX
With the Minimax II, Videotone revolutionised the market
by establishing an opening for small, high quality speakers.
Natural evolution has brought about the new Minimax 2,
retaining all the qualities of clarity and sensitivity. This
ideal combination of size and performance is a proven
success, acclaimed by the press and public for seven years.
POPULAR HI-FI
"Switching to the Minimaxs'
from any of the others produc-
ed an open and natural sound
as though something had been
taken away. It had, the colour-
ation had gone." Comparative
test OCTOBER 1975.

HI-FI ANSWERS
Their modest appearance and
price disguise their startling
abilities. Never have we heard
such a small speaker sound
so big!" JANUARY 1975.

PRACTICAL HI-FI & Audio
"The depth, clarity and open-
ness of sound produced is
quite astonishing". JUNE /5
WHAT HI-FI
".. the ability of the Mini -

max to take a lot of power and
still sound good could be
decisive" - Comparative test,
APRIL 1977.

PRACTICAL HI-FI
The little Videotone scored
highly for such a small inexpen-
sive loudspeaker".
JANUARY 1981.
Specification:
Recommended amplifier power:
10 to 40 watts rms into 8 ohms.
Frequency Response:
80Hz - 20KHzi5d6.
Finish: natural teak, veneer
with black frets.
Size: 10 7/8" high, 6 3/4" wide,
7 1/2" deep.
Weight: 4.1 Kgs (9 Ibs) each.

ONLY £69.95 A PAIR

 We welcome callers to our South London Showroom
for demonstrations.

 Engines and information phone: 01 690 8511, E x 32
All products are only available direct or from selected

authorised dealers throughout the U.K.

VIDEOTONE 98 CROFTON PARK ROAD
LONDON SE4.
Send for our free brochure and
details of outlets in the U.K

191111 MN Ilia =II MN NM IN= MIN MN !MI MI
I Post to: Videotone, Crofton Park Road, London SE4. ET2

INAME

IADDRESS
1

ILP BIPOLAR
AMPS

POWER

POWER
FOR

AND PRICE
Get maximum power at minimum price. yet still with hi -ti

specifications and a wide choice of outputs. II P Bipolar power
amps. now with or without heatsmks are unbeatable value for
domestic hi-fi - but for disco. guitar amplifiers and PA choose
the new range of heavy duty power amps. again with or without
heatsinks. with protection against permanent short circuit
added safety for the disco or group user Connection in all cases
is simple - via 5 pins

Every item has a 5 year no quibble guarantee and
includes full connection data So send your order FREEPOST today!
Load impedance. all models. 4 ohm - infinity Input impedance, all models 100K ohm Input
sensitivity. , models. 500 mV Frequency response. all models 15Hz-50kHz-3db
BIPOLAR Standard. with heatsinks

Monet No
Oulpur
power

Waits rms

D -STOAT ION
T H 0 I M 0

Typ 50Hz / 7kHz
al IkHt 4 1

Supply
vonage

Typ/Max
Size men

wt

gms
Fince

rnc VAI
Price

ex VAT

HY 30

HY 60
-- -

HY 120

HY 200

HY 400

15w/4-851

30w/4.851
_.

6041 i 4-8f2

120w/4-851

240w/40

0.015% <0.006%

0.015% <0006%

0.01% <0006%

0 01% <0 006%

001% <0006%

x182.20

-r- 251:30

-t35-,40

k45-1-50

r-45-150

76 x68 x 4o

76x68 x 40

120 x 78 x40

120 x 78x50

120x 78 x100

240

240

410

515

1025

£828

£9.58

£2010

£24 39

£3660

£7.29

£8.33

£1748

£21 71

£31.83

BIPOLAR Standard, without holtsinks
HY 120P

HY 200P

HY 4COP

60w/4-811

120w/4-80

240w/411

0 01% <0006%

001% <0 006%

001% <0 006%-7-451

-±-35,40

-s-.45-z50

50120

120 x 26 x40

120 x 76 x 40

x26 x 70

215

715

375

£17.83

£21.23

£32.58

£15 .50

£1846

£2833
Protection:
Stns. S/N
rms Input

HEAVY DUTY

Load line. momentary
aka 100db.
impedance

with heatsinks

short circuit
Frequency response

1001(0. Damping factor

(typically
(-3dB)' 15Hz-50kHz.

(8S2/100H2)>400.

10 sec) Slew
Input

ate 15V/ms
sensitivity

Rise time
500mV

Model No

H0120

HO 200
.

HO 400

Output
power

Watts rms
. _
60w/4-80

120w/4-811
. ..
240w/40

Dis I ORTON
T H 0. I M 0.

Typ 5010/7kHz
al 1kHz 41

001% <0006%

0 01% <0 006%

0.01% <0 006%

Supply
voltage

Typ/Maz

a 35-si 40

z45. -is -50

i4.5,t50

Size tine

120 x 78 x 50

120 x 78x60

120 x 78 x100

WI
gins

515

620

1025

Price
pm VAT

f 25 85

£31 49

£4442

Price
ex VAI

£2248

£27 38

C3863

HEAVY DUTY without heatsinks

HI) t20P

HO 200P
- -
HO 400P

60w: 4 80

120w/4-80

240w/411

0 01% <0.006%

001% <0.006%

001% <0006%

-35=40

±45-50

x45±50

120 x 26 x50

120x 26x 50

120x 26 x 70

265

265

375

£22 82

£7717

£39.42

£19 84

£2363

£3428
Protection: Load line. PERMANENT SHORT CIRCUIT Ideal for
disco/group use should evidence of short circut not be immediately
apparent) The Heavy Duty range can claim additional output power
devices and complementary protection circuitry wi h performance specs
as for standard types

How to order Freepost: Use this coupon. or a separate sheet of paper, *order these products.
or any products from other ILP Electronics advertisements No stamp is needed if you address
to Freepost Cheques and postal orders must be crossed and payable to ILP Electronics Ltd
cash must be registered C 0.0. - add El to total order value Access and Barclaycard
welcome. All UK orders sent post free within 7 days of receipt of orderto
Please send me the following
ILP modules _

I Total purchase price _ -
I encloseCheque Postal Orders I nt Money Order

Please debit my Access /Barclaycard No

I Name

Address

Signature
- - - I

I ET 2/2 Post to ILP Electronics Oa Freepost 2 Graham Berl House. Roper Close
Canterbury CT2 7EP Kent. England
Telephone 10227154778 technical 1.0227i 64723 Telex 965780

1111 111:111 ELECTRONICS LTD

STAYAHEAD.STAY WITH US------------
ETI FEBRUARY 1982
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PCB FOIL
PATTERNS
The PCB foil patterns for the Universal Computer Expansion System are not shown here,
due to lack of space. As these PCBs are copyright Watford Electronics, who designed them,
they will not be available from our PCB service as usual.
However, anyone who wishes to make his own PCBs for the system can contact Mr N. Jessa
at Watford Electronics who will supply them with a copy of the foil patterns for private use.

With all other copyright PCBs, foil patterns are available from ETI offices at 145, Charing
Cross Road, London, WC2H OEE. All you have to do is ask - and mark your envelope 'Foil
Patterns' with the name of the project you require. An SAE would speed delivery, too!

0 ET I
PSM

cd1
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PCB Foil Patterns

Metal cased 9"

CROFTON
MONITOR
10 MHZ Bandwidth
P4 Standard
£72.50+VAT(£83.37)
plus carriage £3.00
For P31 (green) high

resolution tube add £12.50 + VAT ( £14.38)

NEW.PRIcNCE MONITOR
High resolution
24 MHZ Bandwidth
P31(green)Standard
for only
010.00 +VAT
( £126.50) plus
carriage £3.00

ALL MAJOR CREDIT CARDS
ACCEPTED Small surcharge -

CROFTON ELECTRONICS LTD
35 Grosvenor Road, Twickenham, Middx TW1 4AD

01-891 1923/1513

7 HUGHENDEN ROAD, HASTINGS, SUSSEX. TN34 3TG
Telephone: HASTINGS 10424) 438004

11'irfri
'KM&

LTD

ELECTRONIC KITS

KS100 MINI VHF SUPER -REGENERATIVE
RECEIVER 88 108MHZ 9V D.0 E5.34 Inc VAT

KS200 MINI F.M. TRANSMITTER 88 108
MHZ 9V D.0 (NOT LICENCEABLE IN

UK) E7.39 Inc VAT

KS240 3 CHAN SOUND TO LIGHT, OUTPUT
3X 1KW 740V 13 70 nc VAT

KS272 6 CHAN HIGH POWER VU DISPLAY.
300W PER CHAN. 7400 A.0 E21.29 nc VAT

ti
Atti, LO

KS238 3 CHANNEL MICROPHONE
OPERATED SOUND TO EIGHT, 300W
PER CHAN 240V A.0 E14.431c VAT

UK564 LOGIC PROBE, SUITABLE FOR
TIE SMOS CIRCUITS. 51I O.0 E9.46

Inc VAT

116993 CROSS HATCH GENERATOR
KS260 3 CHAN CHASE LIGHT, 1KW PER

R.F. OUTPUT, U.H.F. INTERNAL 9V D.0
CHAN, 2400 AC E1 1_27 KWVAT

SUPPLY E22.94 ix VAT

Pmt B Px10,16. We per KS LK 75p per UK kn. Send Z4 SAE. for catalogue of our I...WilliEl
annum range al Eris El menet. Trade. Ed ratio 6 Export apexes **corded "SA
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INTERNATIONAL I

MAIL ORDER

Do you realize you're part of a captive audience?
Well you are. Electronics mail order companies
have you eating out of their hands as they capture
your attention with tempting adverts. Each month,
they run shopping lists of all the electrical goodies
and gadgets a component consumer such as your-
self could desire, and you in turn spend fils order-
ing those irresistable resistors. Do you know how to
help these companies help you to get the items you
order quickly and efficiently? We talked to the
directors of several companies who exhibited
at Breadboard '81 to find out how mail order
started, how it works, how companies see their
customers, and how you, the captive audience,
can get the most from your post --and their mail
order services.

ROBOT CONTROLLER

For those of you to whom speed is everything,
ETI has a project for you! It's a build -it -yourself
pulse -width modulated, heavy duty, motor -con-
troller for two -wheel drive mobile computer
peripherals. Put tersely, it's a computer speed -
,control mechanism. This essential part of any
mobile vehicle control, can be run from a home
computer and will control any small robotic
motor up to 6 amps. Happy motoring!
Vroom, vroom...

CAPACITANCE METER

You say you're not sure of the value of that capac-
itor? Fret no more! Now you can build your own
ETI capacitance meter that'll solve all your prob-
lems (well, at least one). All you need do is connect
the meter to the capacitor, flick on the switch, and
with no further adjustments, the eight decade,
auto -ranging, digital readout capacitance meter will
do the rest. You'll be measuring capacitors like a pro
with this comparatively low cost meter!

INFINITE IMPROBABILITY DETECTOR

Nicknamed the 'ESP Box', ETI's latest project will
blow your mind! Scientists of the Paranormal
assure us that a person is able to influence and
control matters by direct action of his mind alone.
This ability, called Psychokinesis, is akin to the
claims of gamblers who use their mind powers to
influence the spin of the roulette wheel. ETI's
machine was designed to give a clear indication of
any such psychokinetic action directed on it. It's all
in your mind!

What will this lot do to your hi-fi?
Find out in next month's ETI!
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ENCODER
CONAPRFSSII N

PRE -EMPTIAS,S
NETWORK

GAR
OCT

 JAB

30H. 100kHz 300f4r

VC

OUT

CONTROL

FEEDBACK

RMS DETECTOR

--. OUT IN

PRE -EMPHASIS
NETWORK

bd81
OCT

tl

BAND PASS
FILTER

111dB,
OCT OCT
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DON'T MISS THE LARCH ISSUE OF ETI

ON SALE FEB 5TH
PLACE A REGULAR ORDER NOW!
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WS DETECTOR
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Articles described here are in an advanced state of preparation.
However, circumstances mao dictate changes to the final contents.
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A moving coil
cartridge that
breaks the
price barrier!

ti

the new MC88E from

CORAL
The new MC88E represents a breakthrough in high
output moving coil cartridges. No step-up device
or amp is required and it is available at a sensation-
al price of only £39.95. yet generating high magnet -
The high output voltage of is flux density; compliance
2.5mV does away with the of 17 cu's. The result is a
need for a head amplifier or cartridge with flat frequency
step-up transformer, which response over the super wide
add to the expense of using range of 20Hz - 40 KH z,
most previous moving coil removing the distortion
cartridges. caused by certain frequencies,
We can t emphasise enough, which can be found in many
just how advanced the tech- conventional cartridges.
nology that has produced Coral's considerable exper
this breakthrough is - a ience in moving coil cart -
miniaturised and specially ridges has enabled them to
shaped armature; unique offer the ultimate in quality
coil winding technique; a and performance at this
magnet that is so compact, incredibly low price.

 We welcome callers to our South London Showroom
for demonstrations.

 Engines and information phone: 01 690 8511, E \ 32
All products are only available direct or from selected

authorised dealers throughout the U.K.

VIDECITONE 98 CROFTON PARK ROAD
LONDON SE4.
Send for our free brochure and
details of outlets in the U.K.

MI MOM MEM IMO =II =II ME EMI
Post to: Videotone, Crofton Park Road, London SE4. ET2

INAME

IADDRESS

WHYAN ILP
MOSFET

POWER AMP?
Because ILP MOSFET power amps give you ultra-fi

performance without costing big money. Performance you
thought you couldn't afford at a price you know
you can

All ILP modules are compatible with
each other - you'll find many more in other ILP
ads in this magazine Choose ILP MOSFET power
amps when you need the fastest possible slew
rate, low distortion al high frequencies. better
thermal stability. MOSFET power amps work
with complex loads without difficulty and
without crossover distortion Connection is simple
- via 5 pins. With other ILP modules you can
create almost any audio system. whatever your age
or experience.

ILP MOSFET power amps are now available with
!ntegral heatsink (no extra heatsink required). or ready for
mounting on to your own heatsink or chassis. Full dissipation detail on data sheet.
available on request. Each carries a 5 year no quibble guarantee and comes with full
connection data

Send your order FREEPOST today on the coupon at the foot of this ad.

.KNI 1.0411. en
ENCEPT MOS 4.00
LL.D. VI

CeSTORION uONIEN,
SLOW NO. I EV,

WINO POWC41

Load impedance, as
rnodeis, 4 ohm - infinity
Input impedance, all
models 100K ohm

Input sensitivity, all
models, 500 mV
Frequency response,
all models 15H7-50kHz-3do

MOSFET Ultra -R. with heatsinks

DISTORTION

Model No
Output
power

watts rms

T H D I M 0
Typ 513fIzakHz

at IkHz 4 1

Supply
voltage

Tye/ Max
Size mm

48

gms
Poco

Inc VAT
Price

ex VAT

MOS 120 60w14-812 <0 005% <0 006% r 45-150 120x 78 x40 420 £29.76 £25.88

<0 005% <0 006% ±55±60 120x 78 x 80 850 C38.48 £33 46

MOS CO 240w/40 <0005% <0006% ±55+60 120x 78 x100 1075 £52 20 £4535

MOSFET Ultra -R without heetsinks

MOS 120P 60wr4.811 <0005% <0006% ±45±50 120 x 26 x40_215 £2682 £2332

MOS 200P 120wr4-est <0005% <0006%. .55±60 120 x 26 x 80 420._£32 81 02853

MOS 400P 240w 14S/ <0 005% <0 0064". 55? 60 120 x 26 x100 525 £4475 £3891

Protection:
Able to cope with complex loads. without the need for very special p otection circuitry

'fuses will suffice)

Ultra-li specifications:
Slew rate 20V1.s Rise hme3ps S/N ratio 100db Frequency response 1-:

5flz100kHz Input sensitivity 500mVrms input impedance 100k Damping :ai

180/100Hz)>400

How to order Freepost:
Use this coupon or a separate sheet of paper to order these products. or any

products from other ILP Electronics advertisements No stamp is needed if you address to
Freepost Cheques and postal orders must be crossed and payable to IL P Electronics Ltd. cash
must be registered. C.0 D. - add £110 total order value Access and Barclaycard welcome
All UK orders sent post free within 7 days of receipt of order

release send me the following
ILP modules

Total purchase price

I enclose Cheoue Postal Orders 0 Intl Money Order

Please debit my Access /Barclaycard No

Name

Address

Signature

ET 3/2 Post to- IlP Electrchcs Lld. Freepost 2 Graham Bell House Roper Close
Canterbury CT2 7EP Kent England
Telephone 102271 54778 Technical 10227) 64723 Telex 965780

it  IL 11F1
ELECTRONICS LTD

STAYAHEAD.STAY WITH US
El= E=
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ETI RATES
1-4 Insertions f9 00 per scc
5-11 Insertions £8 00 per scc
12+ Insertions E7 00 per scc
30p per word (min 12 words)
Box No. £2.00
Closing date 1st Friday in month preceding
publication

, HE RATES
1-3 Insertions £6.00 per scc
4-11 Insertions £5.50 per scc
12+ Insertions £5.00 per scc
21p per word (min 15 words)
Box No. £2.00
ClOtilng date 2nd Friday In month preceding
publication

Classified Advertisements must be prepaid

M1/411111M11",
Advertisements are accepted subject to the terms and conditions printed .n the advertisement

rate card (available on request)

SEND TO:- ETI/HE CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-437 1002 Ext. 50.

20% OFF CASES, SWITCHES, RELAYS,
DIODES, IRONS, ETC. lists 28p, INDUS-
TRIAL 8. TRADE enquiries welcome.
RELAY -A -Quip, Moat Lodge, Stock Chase,
MIltdon, CM9 7AA, 24 hr phone, 0621 58686.

CLOSE ENCOUNTERS GROUP. Personal
introductions/dances, parties, talks, social
events. Meet interesting, attractive
people. All areas. - Tel. (Liverpool) 051-
931- 2844 (24 hours).

IONISER KIT (Mains Operated)
This negative ion generator gives you the power to saturate your home or office with
millions of refreshine ions. Without fans or moving parts it puts out a pleasant breeze. A
pure flow of ions pours out like water from a fountain, filling your room. The result? Your
air feels fresh, pure, trips and wonderfully refreshing.
All parts, PCB and full instructions E12.50
A suitable case including front panel, neon switch, etc £10.50

Price includes post & VAT. Barclaycard/Access welcome

T. POWELL
Advance Works, 44 Wallace Road, London N1 Tel: 01-226 1489

Hours: Mon -Fri 9-5 pm Sat 9-4.30 pm

KIBMORE CIRCUITS LTD
Bell St. Reigate Sy.
Fteigate(o7372) 41010

CONVENTIONAL

& PLATED THRU'
ULTRA FAST PROTOTYPES
ALSO DESIGN & ASSEMBLY

COPPER CLAD BOARD DOUBLE -SIDED
FIBRE -GLASS: - 1,000 sq. inches of as-
sorted sizes £6,800 sq. inches of assorted
sizes £5, 600 sq. inches of assorted sizes
£4 and 400 sq inches of assorted sizes £3.
Postage free. Also complete P.C.B. ser-
vices. H.C.R. (Chelmsford), 1 Bankside, off

. New Street, Chelmsford.

ZX80 ACTION!
Flicker -free action games for your ZX80, need
only 1K RAM and the original 4K ROM.

Cassette C80A: BRKOUT - ACK-ACK E4.00

Cassette C80B: SHELL GAME - INVADERSEcoo

The ZX80 Magic Book °with 8K ROM/ZX81 SUPPLEMENT
Games programs, computer music, converting programs written
in other BASICS, improving the picture, RAM and I/O circuits,

Quality support for; ATOM
ZX80
ZX81

and much more. £4.75
Getting Acquainted with your ZX81 £4.95

Mastering Machine Code on your ZX80/81 £5.95
23 + 23 WAY ZX80/81 EDGE CONNECTOR SOCKET £3.50
23+23 WAY ZX80/81 GOLD PLATED PLUG EXTENSION £3.50

ATOM CASSETTES; £5 each
CAAA: BRKOUT+CUPBALL+3D MAZE+SIMON 2
CAAB: PINBALL+LETTERS+SPACEWAR+ DRIVE
Both tapes need 1K VDU + 5K text RAM

The ATOM Magic Book
A wealth of games and other programs; storing speech in your
ATOM, converting programs written in other BASICs, tape re-
cording hints, plus many other useful hardware and software
tips E5.50
16132K ATOM RAM Boards from £59.50
Single Eurocard, can fit inside ATOM.s case. Built and tested.
Bare PCB only E23. S.a.e. for details.

ALL PRICES INCLUDE U.K. P&P + VAT WHERE APPLICABLE

TIMEDATA Ltd.
57 Swallowdale, Basildon, Essex

%

01ATOMKit E120. Built (160. SINCLAIR PRODUCTS*
ZX81 built - mains adaptor £89.96 Ipoat 12.95

UK101 AND SUPERBOARD sane SC110 Oscilloscope n39 PS64200 £49
UK 101 with 1K and iree power supply and modulatoi p0m35 £3296. DM235 En, Dm3r3c, £72 DM8'.
built E149 The below accessories suit both the (115. Microvrsion TV DM
UK 101 and %overboard: Extra rani £2.70 per K 1614-.
memory expansion complete kit MO, built EN. 32K
memory expansion kit E74, built £82. Case £27. BATIER Y ELIMINATORS*
Cassette recorder E19. Cegmon £12.50. Wemon 3 -way type 6r7.5/8V 300ma £3.50. 100ma radio
E111.96 Word processor program £10. Centronics types with press studs 9V E4.85. 9.9V ELM. Car
interface kit £10. 610 expansion board £179. Cased oonvertor 12V input, output 3/4.5/6/7.519V 800ma
minifloPPY disc drive with DOS £275. The below suit
only soperboard Colour adaptor board built E46.

13.01

AssernbleriEditor tape E26. Guard band kit (10.: BATTERY ELIMINATOR
Series I only 30 lines r 50 characters display
expansion kit (14 UK 101 display .pansion kit Et KITS*

103rna radio types with rams -studs 9V C1.79. 9 4-9V
VIDEO GENIE £279 (2.60. Stabarzed 8way types 3/4.5/6/7.5/9/12/15r

19v 10Orna 13.12 1 Amp E8.50. Stabilized kitsEG3014 Expansean box with 16K 32K ani (1(te,f197 power
2-18V iWn,a E13.12 1.30V 1A EL* 1-30V 25
(15.30. TTL and computer 5V

Disk drive CEOS. Colourboard E34.96 Paralle is supple. stabilized
1 5A (9, 3A (14, 6A CO. 1211 car osnyertors 6/7.5/5N

interface E32. Monitors: EG100 who., E69
OVM9PGR green MI5 t A E1.62.

TV GAMES*
mr

AY 3.8800. kit E12.118. AT -341650. kit 0.25.

BI-PAK AUDIO MODULES*
I

i ...
fi V%

.,1' M -1.1 1 z(i1 AL30A E4.315. P512 0931. PS12 E1.75. 71538 C1110.
S450 E27.90. ei.eo C5.92_ PA100 £19_24. SPPAE13
E5.26. BMTE0 (11.36 Stereo 30E21. ALB/ f8.56.

VIC 20 COMPUTER-it (116 writ- -_. - ,..11 cassette recorders

PRINTERS - - -

aria COMPONENTS*
1N4148 1.5p. IN4002 3.7p. NE555 8 dill 22p. 741 8 Ail
16p. 2114 low current 303ns 01.36. BC182, BC184.
8E212, BC214, BC547, EIC549 69. Resistors 5%
1,4 watt E12 IOR to 10N1 1p. 0.8p for 50 0 of one
value. Polystyrene capacitors El? 63V 10 to 1030E4

Buy any of the below and gel' 8 free interface kit and I ap; .n2 to 10n Sp. Ceramic CaPaCitOrS 50V E6 22p1 to
word processor program for UK 101 or Superboard: 47n 26p. Electrolytic capacitors 50V 0.5, 1. 2mf to,
Epson MX70 (2511. Epson MX807 £359. Epson

I

251/ 5, lOmf 6p; 16V 22. 33mf 6p; 47nif ap; 10Ornf 7p:
MX80F.: T1 095. Epson MX8OF T2 01411. OKI, 330 470mt tip. ZBillin 400rnw E24 2v7 to 33v 7p.
Microline 80 Mb OKI Mrcrofine 82A 1:3911. Present pots subminiature 0.1W horiz or yen 100 to
Centronics 737 (336. Seikesna GP80A (1811. 2M2 Bp. IC sockets Bdil 8.7p, 14di1 10.1p. 16 di! 12p.

Postage E3.60 computers, E4.50 on Printers I

SWANLEY ELECTRONICS and 45p On other orders. Lists 27p Post free.
Please add VAT to all Prices except those

Rd
Dept ETI. 32 Golds.' Rd . Swanley sections marked with a ' which alreadyKent BR8 include it. Overseas and Official credit ordersTel Swenley 10322)64851 welcome.
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CAMBRIDGE LEARNING
SELF -INSTRUCTION COURSES

A PRACTICAL DIGITAL
ELECTRONIC KIT FOR

LESS THAN £20 *

SUPERKIT
SUITABLE

FOR
BEGINNERS

Learn the wonders of digital
electronics and see how quickly

BigiBectresicKit you are designing your own
siiitable for beginners circuits. The kit contains:

seven LS T7L integrated circuits,
breadboard, LEDs, and all the

DIL switches, resistors, capacitors, and other components to
build zrteresting digital circuits; plus a very clear and
thoroughly tested instruction manual !also available sepa-
rately). All this comes in a pocket size plastic wallet for
only £I9 -90p inc VAT and p&p. This course is for true
beginners:
- needs no soldering iron.
- asks plenty of questions, but never leaves you stuck and

helpless.
- teaches you about fault-finding, improvisation, and

subsystem checking.
- the only extra you need is a LIV battery !Ever Ready

1289, or similar), or a stabilised 5V power supply.
Using the same breadboard you may construct literally
millions of different circuits.
This course teaches boolean logic, gating, R -S and J -K
flipflops, shift registers, ripple counters, and half -adders.
Look out for our supplementary kits which will demonstrate
advanced arithmetic circuits, opto-electronics, 7 -segment
displays etc.
Other self -instruction courses from Cambridge Learning Ltd
include:
CAMBRIDGE LEARNING LIMITED, UNIT 12, RIVERMILL SITE,
FREEPOST, ST IVES. CAMBS. PE I 7 4BR, ENGLAND
TELEPHONE: ST IVES (0480) 67446. VAT No 313026022

Please send for full details ( see coupon below).

GUARANTEE No risk to you. If you are not completely
satisfied, your money wtll be refunded upon return of the
item in good condition within 28 days of receipt.
CAMBRIDGE LEARNING LIMITED, UNIT RIVERMILL SITE.
FREEPOST. ST IVES, CAMBS. PE17 LBR, ENGLAND.
TELEPHONE: ST IVES (0480) 67446. VAT No 313026022

All prices include worldwide postage ( airmail is extra -
please ask for prepayment invoice). Giro A/c No 2789159.
Please allow 28 days for delivery in UK

Please send me:

SUPERKIT(S) £19.90

Free details of your other self -instruction courses.
I enclose a *cheque/PO payable to Cambridge Learning Ltd
for E (*delete where applicable)
Please charge my:
*Access / American Express / Barclaycard / Diners Club

Eurocard / Visa / Mastercharge / Trustcard
Expiry Date Credit Card No

Signature

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

Name

Address

Cambridge Learning Limited, Unit 12. Rivermill Site, FREEPOST, St Ives.
Huntingdon. Cambs. PEI 7 OBR, England. (Registered in England No 1328762).

J

LOT F NEW LP
ENCAPSULATED

COMPATIBLE
PRE -AMPS-

WITH
ALL ILP MODULES

Suddenly. instead of two ILP encapsulated
ore -amps. there are eight - everything from the
simple mono pre -amp (HY6), through mixing mono
pre- amps (HY12 arid HY69). to a dual stereo pre -
amp (HY71). Plus a new guitar pre -amp (HY73).

Each gives the very best reproduction from
your equipment that your money can buy. and all are
protected against short circuit and wrong polarity

All ILP modules are compatible with
each other - combine them to create almost any audio
system. Every dem carnes a 5 year no quibble guarantee
includes full connection data

So send your order today - the Freepost coupon

PRE -AMPS

-(4!),lt,4 . 4/.
r 7 )"66,

4W

and

needs no stamp -

Model
No

Module Mal it does Current
required

Pnce
Inc VAT

Price
ex. VAT

HY 6 Mono pre -amp Provides inputs tor rtocrmag cartridge/tuner/
tape/auxiliary wtth voiumeibass (treble
controls

10 mA £7 41 £6.44

HY 9 Stereo pre -amp Two channels mag cartridge. mic + volume
control

10 mA £7 71 £6.70

HY 12 Mono pre -amp Mixes two signals into one, with bass/mid-
range/treble controls

10 mA £7.71 £6.79

i-IV 66 Stereo pre -amp Two channels with inputs la mic/mag
cartridge,lapeitunerrauxi)iary with volume/
bass/treble/balance

20 mA £14.02 £12 it'i

HY 69 Mono pre -amp Iwo input channels wag. cartridge mic. with
mixing and volume/treble/bass controls

20 mA £12 02 £10 .4`

HY 71

HY 73

Oval stereo
pre-arnp

Guitar
ore -amp

Provides lour channels for mag_ cartridge/inc
with volume control .

Provides kr two guitars [bass + leo and nix;
with separate voiumeidassitrebte and mixing

20 mA

20 mA

£12 36

£14.09

£10.75

£12.2':

- HO 75 Stereo
ore arts

Two channels each muting Iwo signals into one
with bass/mod-range/treble controls

20 mA £1236 £10 75

Filmsy mounting we recommend. 8 6 mounting board In:
modules HY6-HYI3 £0 90 nc_ VAT. (0.78ex VAT ) 9 6E,

/ .44.91P 4111t 40'4 mounting board for modules HY66-HY77 El 12 inc. VAT

r7),-6, (0 99 ex VA1 I All modules are encapsulated and incluce
dip -on edge connectors All operate from  15V moomum
to + 30V maximum needing dropper resistors tor hoer
voltages Modules HY6 to HY13 measure 45 x 20 x 40mm/ 4066 to HY77 measure 90 x 20 x 40mrr

How to order Freepost:
Use this coupon, or a separate sheet of paper. to order

these products. or any products from other ILP Electronics
advertisements No stamp Is needed if you address tC

Freepost. Cheques and postal orders must be crossed anc
payable to ILP Electronics Ltd_ cash must be registered

C.O. D - add £110 total order value. Access and
Barclaycard welcome All UK orders sent post free within

7 days of receipt of order

au
Please send me the following
iLP modules

ITotal purchase price I

IPlease debit my Access/Barclaycard No

I enclose Cheque D Postal Orders

I
Name

Address

ISignature

ist Money Order L

ET 4/2 PO5110 ILP Dectronics Ltd Freepost 2 Granam Bell House Roper L4:,5,
Canterbury C12 7EP Keel England
Telephone 10227154778.Technical 0220 64 723 Telex 955780

ELECTRONICS LTD.,
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21164-L2 PRICES
DOWN

Brand new, full spec., 200ns
LOW POWER STATIC RAM

Prices slashed due to huge response
to previous offer. New inclusive prices

1 8 24
£1.35 £1.25 £1.20

P&P 40p for order under £20
INTELLIGENT COMPUTING

ELECTRONICS
5 Dryden Court, Kennington Estate

Kennington, London SE11
Tel: 01-735 1488

DIGITAL WATCH BATTERY
REPLACEMENT KIT

rE 20

These watches all require battery
(power cell) replacement at regular
intervals This kit provides the,
means. We supply eyeglass. non-
magnetic tweezers. watch screw-
driver. case knife and screwback
case opener Also one doz assort
push -pieces. full instructions and
battery identification chart We,f then supply replacement batteries
- you fit them. Begin now Send

-2r-- "X._ fast growing business. Prompt
despatch

E9 for complete kit and get into a

BOLSTER INSTRUMENT CO. (ET32)
11 Percy Avenue, Ashford, Middx. TW15 2PB

NO MORE WAITING! Instant integration
rate and frequency meters accurately update
a 3 -digit LCD readout at every positive signal
transition. Ideal for low frequency measure-
ment - crystal controlled accuracy. Suitable
ETI heart beat monitor. Modules available:
30-600 pulses per minute or RPM; 250-5000
RPM; 0.5-9.9 Hz; 4-80 Hz; 30-600 Hz. £37.95
inclusive. SAE details. Phase Engineering, 14
Melville Avenue, Greenford, Middlesex.

ELECTRONIC MUSICAL EFFECTS. Cus-
tom-built selection of electronic effects and
instruments to suit individual specification.
E.g.: Delay Units, Synthesizers, Phasers, etc.
GEL, 6 The Sparlings, Kirby-le-Soken, Essex.
Phone Frinton 102556) 77342.

ZX80181 HARDWARE
Description of Kit

1.0amp, 5.0 volt power supply
Requires 9.0 volt transformer
16 bit latched LED board to suit
In' Out port
Edge connector for LED board
40 key full size keyboard to fit
ZX80, 2X81
Edge connector to fit above
4 rubber feet for keyboard
Spare key and keytop
24 line Inn Out port
In/Out edge connector
Motherboard
Motherboard with two connectors
Voltage regulator kit for motherboard
Connector for motherboard
Digital to analogue converter board
One digital to analogue and buffer IC
23 way male connector, single
23 way male connector, double
Parr of connectors for 2X81 keyboard
24 line In/Out port

Kit Built
Price Price

£780

£980

19.95

£13.50

[10.44

f 16.95

£1695

£8-80

£1180
£300

£22.95
£1.95
[0.24
£0.48
14.95
£300

£17.95
£2.40
£2.95

[18.95
£589
£130
f 1 60
f 1 50

f 18 95

BOOKS (post free)
Getting Acquainted with your ZX81. Tim Hartne'l £4.95
Mastering Machine Code on your ZX81.

Tony Baker E6.95
The Sinclair ZX81. Programming for Real

Applications_ Randle Hurley. 170 pages .. . [6.95
Cassette Tape £11.44 (post 40p1

Send 10" . 7" SAE for free illustrated catalogue

Redditch Electronics
21 Ferney Hill Avenue, Redditch, Worcs

Tel. Redditch (0527) 61240

PRINTED CIRCUITS. Make your own sim-
ply, cheaply and quickly! Golden Fotolac
light-sensitive _lacquer - now greatly im-
proved and very much faster. Aerosol
cans with full instructions, £2.25. De-
veloper 35p. Ferric Chloride 55o. Clear.
acetate sheet for master 14p. Copper -clad
fibreglass board, approx. 1mm thick
£1.75 sq. ft. Post/packing 75p. White
House Electronics, Castle Drive, Praa
Sands, Penzance, Cornwall.

a- PP
£126.50 tine

VATS) 45

Total £1 29 95

CC
CA
TM
VE

R

BEST OFFER EVER
Camera Kit, Lens,
Vidicon & Modulator

CROFTON
35 GROSVENOR ROAD

TWICKENHAM, MIDDX.

BURGLAR alarm equipment. Ring Bradford
10274) 308920 for our catalogue, or call at our
large showrooms opposite Odsal Stadium.
C.W.A.S. Ltd.

ADAM HALL
c/a...mu a. Flogihtcese Fittings...  aiths t itari,otis
handles castors .-ti J.i, . N. sockets Cannons
Pidgins reverb trays Erna& ,giression dtivnrs AKG
mirs Celesuon speakers ASS iiiasytiene horns

tiend 11111SItillYri CA100014.1, lri
ADAM HALL (E T SUPPLIES)

Unit B. Chariton Court
Grainger Road, Southend -on -Sae

Essen SS2 SSZ

OSCILLOSCOPE repair and calibration.
Quick service, competitive rates. W.I.R.
Electronics. 01-367 6816.

ELECTRONIC
CLEARANCE PACKS

HUGE SCOOP PURCHASE
Containing Transistors, capacitors, resistors, pots.
switches, radio and audio items, connectors, relays and
many electronic devices. Must be worth over £20 per
pack. Our price £5 corr. E1.75.

JUMBO PACK
Must be worth over £50. Our price £10 carr. 12_50.
Money hack if not delighted.

HAVE YOU SEEN
THE GREEN CAT?

1000s of components, Audio, radio, and electronic.
Almost everything electronic at unbelievably low prices
Something for everyone. Send 35p P.O. or cheque and
receive FREE RECORD SPEED INDICATOR.

MYERS
Dept. E.T.I., 12 Harper Street,

Leeds LS2 7EA
Tel: 452045

COLOUR MODULATOR

 RGBInputs PALASIF output -..4*:414
Unlit -ruled colour POrribinetiOnS 'F

 TTL etc interface details SW:0,00
IMO'S already in use'

KIT: only £12 Built & Tested: only

- diem, add VAT at 15% So all prices
- SercleytAceess orders accepted by telephone

vvia JANA Dower Moose. Billericay Road

STUART Esse:lf.4.1'383SD''''d
SYSTEMS Ltd Telephone Brentwood 8102.1

ANNOUNCING  THE SENSATIONAL

ViSROSCOPE

Once age,. Stuart Systems rave astounded me world
a totally new concept. The Video Vibroseops produces a
fantastic multicoloured display on any TV. The picture is
controlled try muStC. using microphone or other direct input.
and forms an exciting, pulsating and rhythmic experience
which cannot tail totem !hem on' A n -us! 'or parties
discos. etc.

NOW AVAILABLE FORONLY £49.95
Sc POWER UNIT e4.95. PLEASE ADO VAT AT 15.0

MOST & PACKING INCLUDED,

Rantlay, ACCQS, orders accepted on tete-V.00e
vviLLIANA Power House Seen., en.e ,021,Tri

STUART ftleiongate.Bientiworia
stet CM13 350

SYSTEMS Ltd reienhone Bientwoot . -

UNREPEATABLE OFFER
Digital Thermometer .5" LED Display, calibrated in
degrees C range -50° to +99.9°C with Platinum
Resistanca Probe. 12v operation. B.C. D. Outputs
available housed in A.B.S. DIN styled case, W96 x
H48 v D150mm
Give away at £49.96 inc. VAT. (valued at £135.50)

Mains Adaptor for above unit 015 inc VAT
P&P £2.50

Circuit Date supplied
Cheques or P.0 with Order to: -

MICRO ELECTRONIC SYSTEMS
Martin Buildings, Stonehouse St.,

Middlesbrough, Cleveland
Telephone No. 0642 829238

RAI)INIION
1)17:1ECIIHIS

BE PREPARED

VIEW THRU LENS 0

 THIS DOSIMETER

WILL AUTOMATICALLY DETECT
GAMMA AND X-RAYS

 UNIT IS SIZE OF FOUNTAIN
PEN d CLIPS ONTO TOP POCKET

 PRECISION INSTRUMENT

METAL CASED WEIGHT 20Z

 MANUFACTURERS CURRENT
PRICE OF A SIMILAR

MODEL OVER us EACH

British design & manufacture
Tested & fully guaranteed
Ex -stock delivery

16-95
Inc VAT

Post & Pack 60p

Ideal for the experimenter
COMPLETE WITH DATA

4

404 EDGWARE ROAD LONDON W2 1ED
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Portable VOM

If you've never built a kit before,
Heathkit have some very pleasant
surprises for you. Their kits are easy

Rechargeable Light
to build. Simple, but detailed
instructions take you through every

stage. Everything is included. Even the solder you
need is there.

Follow the steps
and you'll end up
with a hand-crafted,
well designed piece
of equipment. Much
better than shop
bought. mass-
produced. Because
vou built it yourself. Digital Clock

There's a great range of kits to start you off. From a
buzzer alarm to a digital electronic
clock, or a portable rechargeable
fluorescent light to a portable VOM.

With all this going for you, you
can count yourself very lucky you
started off with Heathkit. Because
all first time kit builders will get a
free soldering iron and 10% discount
off ten selected kits.

Buzzer Alarm

To: ieath Electronics (UK)
Limited
Dept. (ET2), Bristol Road.
Gloucester GL2 6EE.
To start me oil. please send me a copy
of the I leathkit catalogue.! enclose 28p
in stamps.

Name

Address

igo

You build on our experience

HEMIHKEATii.m,

MIXERS,FADERS,
VU METER DRIVERS

AND MORE-
AU. NEW FROM ILP!

Just some of the 28 new amazingly compact modules from ILP Electronics, Brian s
leader in electronics modules - you'll find more new products in the amps and ore -amps
advertisements.

All ILP modules are compatible with each other- you can combine them to create
almost any audio system. Together they form the most exciting and versatile modular assembly
system for constructors of all ages and experience.

Every item from ILP carries a 5 year no quibble guarantee and includes full
connection data So send your order on the Freepost coupon below today!
MIXERS

Model
No

Module What it does
Current
required

Price
Inc VAT

Price
ex. VAT

HY 7 Mono mover Motes eight signals into one, 10 mA £5.92 £5.15

HY 8 Stereo mixer Two channels, each mixing live signals into one 10 mA £7.19 £6.25

HY 11 Mono mixer Mixes live signals into one - with base/treble
controls.

10 mA £8.11 £7.50

HY 68 Stereo ironer Two channels each mixing ten signals into one 20 mA £9.14 f 7 95

HY 74 Stereo mixer Two channels. each mixing live signals into one
- with treble and bass controls.

20 mA £13 17 £11 45

AND OTHER EXCITING NEW MODULES

Model
No

Module What it does
Current
required

Price
ms. VAT

Price
ex VAT

HY13 Mono 1/11 meter Programmable gain/LED overload -driver i0 mA £684 C595

HY 67' Stereo head-
phone driver

Will drive stereo headphones in the 4 ohm-
2K ohm range.

80 mA £14 20 C12 35

HY 72 Voice operated
stereo fader

Provides depth/detay effects 20 mA 05.07 £t3.10

HY 73 Guitar
ore -atop

Handles two guitars (bass and lead) and roc
with separate volume/ bass/ treble and mix.

20 nA £14.09 £12 25

HY 76 switch
matrix

Prowoes two channels. each switching one of
tour signals into one

20 mA To be announced

HY77 Stereo VU
meter driver

Programmable gain/LED overload driver 20 mA £10.64 £9.25

For easy mounting we recommend'
8 6 mounting board for modules HY6 -HY13 £0 90 Inc. VAT (0.78 ex. VAT.
El 66 mounting board for modules HY66-HY77 £1.12 inc. VAT (0.99 ex. VAT. )
'All modules are encapsulated and inerafie clip -on edge connectors. Ali operate trey, 015V

mmirnum to ±30V maximum. needing dropper resistors for higher voltages. HY67 can be used only with the
PSll 30 power supply unit Modules HY6 to HY13 measure 45 x 20 x 4Ornm HV66 to HY77 measure
90 x 20 x4Ornm

FP 480 BRIDGING UNIT FOR DOUBLING POWER
Designed specially by ILP for use with any two power amplifiers of the same type to

double the power output obtained and will function with any ILP power supply. In totally sealed
case. size 45 x 50 x 20mm with edge connector. It thus becomes possible to obtain 480 watts
rms (single channel) into 80 Contributory distortion less than 0.005% Price: £5.51 inc. VAT
(Ex VAT £4 79 )
How to order Freepost:

Use this coupon, or a separate sheet of paper, to order these products. or any
products from other ILP Electronics advertisements. No stamp is needed if you address to
Freepost. Cheques and postal orders must be crossed and payable to ILP Electronics Ltd: cash
must be registered. C 0.D - add El to total order value Access and Barclaycard welcome.
All UK orders sent post tree within 7 days of receipt of order

Please send me the following
ILP modules

Total purchase price

Rease debit my Access/Barclaycard No

int MoneyOrCerI enclose Cheque Posta; Orders

Name

Address

Signature

ET 5/2 PoS1 to ILP Electronics Peepos: Graham Bel MGse Rope' Ouse.
Canterbury C12 7EP Kent Eng:and
Telephone !0227',54778 Technical ft122 54723 965781

IIF
ELECTRONICS LTD ."
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ZX81 Flicker -free games. 6 super games,
each 1K, plus free menu. All on cassette, plus
free listing, £3. Bobker, 29 Chadderton Drive,
Unsworth, Bury, Lancs.

KIT Building Service. Professional Quality.
Workmanship guaranteed. Transcendent
modification/ customisation. Don Erskine,
BSc, 01-546 3246 (Eves).

PARAPHYSICS JOURNAL (Russian
translations); Phychotronic Generators,
Kirlianography, gravity lasers, telekinesis.
Details: SAE 4 x 9". Paralab, Downtown,
Wilts.

MORSE CODE TUITION AIDS
Cassette A: 1-12 w.p.m. for amateur radio examination.
Cassette B: 12-25 w.p.m. for professional examination
preparation. Each cassette is type C90.
Morse Key and Buzzer unit for sending practice.
Price each Cassette (including booklets) E4.75.
Morse Key and Buzzer E4.75.
Prices include postage etc. Overseas Airmail f 1.50 extra

Barclaycard IVizal number accepted
MH ELECTRONICS (Dept Ell

12 Longshore Way, Milton, Portsmouth PO4 BLS
Phone: 10706)731962

ZX81 TEMPERATURE sensors (plug-in
compatible). Including UK P&P £19.50. Free
leaflet, Cheshire Micro Design, 66 Close
Lane, Alsager, Stoke on Trent.

T. & J. ELECTRONICS COMPONENTS -
Quality components, competitive prices.
Illustrated catalogue 45p. 98 Burrow
Road, Chigwell, Essex.

SECURITY ALARMS Kits from £37. Full
range of accessories. MFP Ltd, Harrison
Road, Erdington, Birmingham B24 9AB.
021-373 0450.

600 RESISTOR
High quality Carbon Film vxW 5% E12 series

60 values 10 per value

E5 INCLUDING VAT P&P

COVE COMPONENTS
58 Southwood Rd., Cove,

Farnborough, Hants GU14 OJJ
Mail Order only

BARGAIN OFFER
Massive clearout of electronic components. Ideal
for home constructors, experimenters and begin-
ners

2Ib Box E2.00 plus £1.50 P&P
10Ib Box E10.00 plus E2.50 P&P
Prices include VAT. Money back if not satisfied on
goods returned within 14 days.

Send your oder to
HARRISON BROS

PO Box 55
Westillff -on-Sea
Essex S50 7LQ

CIRCUIT DESIGN, Prototype construction,
analogue or Digital, Siangle Circuits or
Complete Instruments/Systems. Write A. J.
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET, or Phone Bradford -on -Tone (082-346)
536.

WANTED
Test equipment, valves, tubes and scrap electron-
ics.

Reasonable prices paid. Distance no object (UK
mainland only)

FRG General Supplies
Unit 3, Longhill Industrial Estate
March, Cambridgeshire
PT15 8NC1

Tel. March (03542) 56614
or 01-404 5011
Telex: 24224 Quote Ref. 3165

AMAZING ELECTRONICS PLANS. Lasers,
Super -powered Cutting Rifle, Pistol, Light
Show, Ultrasonic Force Fields, Pocket De-
fence Weaponry, Giant Tesla, Satellite TV
Pyrotechnics, 150 more projects. Catalogue
95p - From Plancentre, 16 Mill Grove,
Bilbrook, Codsall, Wolverhampton.

GUITAR/P.A.
MUSIC AMPLIFIERS

100 watt superb treble/bass overdrive, 12 months guarantee.
Unbeatable at £50, 60 wart E44 200 watt (68. 100 watt twin
channel sep treble/bass per channel, E65 60 watt £52: 200
watt £78, 100 wan four channel. sep treble /bass per channel,
£75. 200 wan E98, slaves 100 watt C34, 200 watt C60 250 wan
£70, 500 wan E140. fuzz boxes, great sound £12, bass fuzz
E1290. overdrive fuzz with treble and bass boosters E22, 100
watt combo, superb sound, overdrive, sturdy construction.
castors. unbeatable, C99 twin channel 0115, bass combo
f119 speakers 15in 100 watt £36 12in 100 wan E24: 60 watt
£16: microphone Shure Unidyn B £28, 3 -Channel sound/tight
E26

Send chequeP 0 to'
WILLIAMSON AMPLIFSCADON

62 Thorncldfe Avenue, Dukinfield
Cheshire Tel 081 -30112064

LIE DETECTORS. Beautifully made unit in
grey and blue metal case, fully solid state
with 100-0-100 Crompton microammeter,
gel, 6 probes, circuit and operating
instructions. Brand new, our all in price is
only £8.00 this includes VAT and postage.
SAE for cct and instructions to "Q" Services,
29 Lawford Crescent, Yateley 871048,
Camberley, Surrey.

KLIFCO RETURN AN AD NO. 9 Simply
return + £4.95 for 1 quality regulated,
stabilised 5 amp: 9.50V Fibreglass
powersupply. Presetable - Autoshort
protected - T03-3" Heatsink. 1 Regent
Road, Ilkley LS29 9EA.

SOLDERLESS BREADBOARDING
SOCKETS SK -50 Sockets. 33 pairs of 5
common Nickel Silver Spring Contacts. 4 bus
rails. Total of 430 contacts. 9mm x 56mm x
86mm. £4.35 each, including VAT & P/P.
Cash with order to: E&L Instruments Ltd.,
Whitegate Ind. Estate, Whitegate Road,
Wrexham, Clwyd, LL13 8UG. Tel: 0978
263030.

CHASE ELECTRONIC COMPONENTS
SUPPLIES Example NE555 19p, 741 16p
VAT inc. Send 30p for catalogue. Also RS
components supplied (Catalogue price +
30%). 7 Sheringham Drive, Rugeley, Staffs
WS15 27G.

TV to scope converter. Amazing easy to
build unit. Plugs into any TV. Into large
screen oscilloscope. Cost to build approx
£12. Circuit & plans £3, lor SAE details). J.
Bobker, 29 Chadderton Drive, Unsworth,
Bury, Lancs.

MAKE YOUR OWN
FLEXIBLE PCB's

Do away with your wire looms nowl The
amazing flexible plastic film in this PCB
material withstands 400°C - well above
soldering temperature. Use conventional
artwork materials and ferric chloride to
etch. Drill for IC's etc and solder as
normal.
Type A Single sided .003" film, 1 oz

copper. 1.7p per sq. cm.
Type B Double sided .003' film, 1 oz
copper both sides. 2.5p per sq. cm.
Any size cut. Discount for quantity.
S.A.E. for details.

REDDITCH ELECTRONICS,
21 Ferney Hill Avenue, Redditch,

\bWorcestershire, B97 4RU.
Tel: Redditch (0527) 61240. I

ELECTRIFY YOUR SALES!  CLASSIFIED ADVERTISEMENT

1 2 3

4 5 6

7 8 9

10 11 12

13 14 15

Please place my advert in: Electronics Today International
(Delete as applicable) Hobby Electronics

Advertise nationally in Electronics Today International/Hobby
Electronics. Simply print your advertisement in the coupon
here (lett). indicating which magazine you require.
Or telephone for more information

Name

Address

Tel. No. (Day)

Send, together with your cheque to'
Jenny Naraine, ETI/HE,
145 Charing Cross Rd., London WC2H OEE.
Tel: 01-437 1002 Ext. 50.
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CAMBRIDGE LEARNING
SELF INSTRUCTION COURSES

Microcomputers are coming - ride the
wave! Learn to program. Millions of jobs are
threatened but millions more will -be created. Learn BASIC- the

language of the small computer
and the most easy -to -learn
computer language in
widespread use. Teach
yourself with a course which
takes YOU from complete ig-
norance step-by-step to real
proficiency with a unique style
of graded hints. In 60
straightforward lessons you
will learn the five essentials of
programming: problem defini,
hon, flowcharting, coding the
program, debugging, clear
documentation.

COMPUTER PROGRAMMING IN BASIC
£10.50
Bookl Computers and what they do well READ, DATA, PRINT, powers, brackets,
variable names. LET, errors. coding sanole programs
Book 2 High and low level languages flowcharting. functions, REM and
documentation INPUT IF THEN GO TO limitations of computers, problemn
definition
Book 3 Compilers and interpreters loops FOR NEXT. RESTORE' debugging, arrays
bubble sorting. TAB
Book 4 Advanced BASIC s,,r. ---,nes string vanabies tees complex programming
examples glossary

Understand Digital
Electronics
Written for the student or
enthusiast, this course is packed
with information, diagrams and
questions designed to lead you
step-by-step through number
systems and Boolean algebra to
memories, counters and simple
arithmetic circuits and finally to
an understanding of the design
and operation of calculators and
computers.

DESIGN OF DIGITAL SYSTEMS E14.00
Book 1 Octal, hexadecimal and binary number systems. conversion between number
systems represenrawn of negative numbers, complementary systems
Book 2 OR and AND functions logic gates, NOT. exclusive OR, NAND. NOR and
exclusive NOR functions, multiple input gates, truth tables: De Morgans Laws
canonical forms low( comnentqns. karnaugh napping, three state and wired togic
Book 3 Halt adders and fiat adders subtractors serial and parallel adders, processors
and ALU s, multipkcation and division systems
Book 4 Elie flOos shift registers asynchrOnous and synchronous counters: nip.
Johnson and esclueve OR feedback counters. ROMS and RAMS.
Book S Structure Of calculators. keyboard encoding. decoding display data register

systems control unit. program ROM address decoding
Book 6 CPU. memory orgenrsatan character representation, program storage, address
modes, input,,outpui systems, program interrupts. inrerrupr Priorities. programming,
assemblers, computers. executive progranw operating systems

GUARANTEE No risk to you.
If you are not completely satisfied. your money will be refunded upon
return of the books in good condition
CAMBRIDGE LEARNING UMITED. UNIT 12A RIVERMILL SITE
FREEPOST, ST IVES. HUNTINGDON. CAMBS PE17 4BR. ENGLAND.
TELEPHONE- ST IVES 104801 67446
All prices include worldwide postage i airmail is extra - please ask for
prepayment invoice). Please allow 28 days for delivery in U K

Please send me the following books' -

Computer Programming in BASIC f 10.50

Design of Digital Systems 4i) E 14.00
I enclose a 'cheque/PO payable to Cambridge Learning Ltd
for E Idelete where optilicablel
Please charge my

 ACCess/Amencan Express/BarcleyCenle Diners Chili E1111W.Ifti Visa

Mastercharge/Trustcard

Expiry Dale Credit Card No

Signature
Telephone orders from credit card holders accepted On 0480 6/446
lAnsatone)
Overseas customers fincl Eve) should send a bank Melt in sterling drown
on a London bank. or quote credit card dumber

Name

Address

Cambridge Learning Limited, Unit 12A, Rivermill Site
FREEPOST, St Ives Huntingdon. Carobs PEI 148R England

L I Registered in England. No. 13287621

ILP POWER
SUPPLIES-

MOST WITH ILP
TOROIDAL

TRANSFORMERS
Space -saving,

efficient ILP power supplies
are designed to give you
flexibility in planning audio
assemblies Nine of the
eleven models have toroidal
transformers . manufactured on
new cost-efficient high technology
machines in our own factory. So we keep the
quality up. and the price down

ILP power supplies are compatible
with all other ILP modules - combine them to
produce almost any audio system. All carry the ILP 5
year no quibble guarantee and include full connection data.

SO send your order on the Freepost coupon below today'

POWER SUPPLY UNITS

Model No

PSU 30

Fa use with

t..15V combinations ol HY6 /66 series to a maximum of 100 mA or ate
HY67

050 36

PSU 50

PSU 60

PSU 65

The following will also drive the HY6/ 66 sues except HY67 which
requires the PSU 30

1c42HY 30

lor 2 HY60

I x HY 120/HY 1200/HD120/H131200

1 x MOS 120/1x MOS 120P

PSU 70

PSU 75

PSU 90

PSU 95

PSU 180

1 or 2 HY 120/HY 1200/H1) 120/Ho 1200

tor 2 MOS 120/ MOS120P

1 x HY 200/HY 2000/HD 200/HO 2004.,

1 x MOS 200/ MOS 200P

2 x HY 200/HY 2000/HO 200/HD 200P or
1 x HY 400/1 xHY 4000/HD400/HD4000

Price Price

Inc VAT ex VAT

£5 18 £4.50

£9 32 £8 10

112 58 £10.94

£1500

£1532

£18 63

£18 63

£t8.77

£24.54

£1304

£13 32

£1592

£16 20

£16.20

£16 32

£2t 34

RS0 185 1 Or 2 MOS 200/ MOS 2001'11x MOS 400 £24 68 21 46

x MOS 4000.

All models incorporate ILP toroidal transformers except PSU 30 and PSU 36
which include our own laminated transformers

Now to order Freepost:
Use this coupon. or a separate sheet of paper. to order these modules. or any

products from other ILP Electronics advertisements. No stamp is needed if you address to
Freepost Cheques and postal orders must be crossed and payable to I LP Electronics Ltd. cash
must be registered. C.O.D. - add Et to total order value Access and Barclaycard welcome
All UK orders sent post free within 7 days of receipt of order

eml

Please send me the following
ILP modules

Total purchase once

I enclose Cheque Postal OrclerS

Plea se debit my Access /Barclaycard No.

Name

Address

Signature

ET 6/2

Int. MoneyOrder

Pest to. ILP Electroecs Ltd Freepost 2. Graham Bell House. Roper Dose
Canterbury CT 2 7EP Kent England
Telephone 102271 54778 TeChreCal 10227164723 Telex 965780

11121
ELECTRONICS LTD

STAYAHEAD.STAY WITH US
ETI FEBRUARY 1982
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tototossoectl(OGS

lexe,A030
ICS have

helped thousands
of ambitious people

to move up into higher paid
more secure jobs in the field of

electronics - now it can be your turn.
Whether you ere a newcomer to the field

or already working in the industry. ICS can
provide you with the specialised training so essential

to success.

Personal Tuition and Guaranteed Success

The expert and personal guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home. In the words
of one of our many successful students: "Since starting
my course, my salary has trebled and I am expecting a
further increase when my course is completed."

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:

Telecommunications Technicians
Radio, T.V. Electronics Technicians
Radio Amateurs
Electrical Installation Work

Diploma Courses

Colour T.V. Servicing
CCTV Engineering
Electronic Engineering & Maintenance
Computer Engineering and Programming
Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available including GCE.

Name

Address

`Ws

To ICS, Dept. R265, Intertext House,
London SW8 4UU

Age

To ICS, Dept R265, Intertext House
London SW8 4UJ
or telephone 01-622 9911 (all hours)

ADVERTISEMENT INDEX

AD Electronics
Ambit International
Amtron (UK) Ltd
Audio Electronics
Audio Video Services
Aura Sounds

91

45
98
52
91

35

Bi-Pak Semiconductors 43 & 51

BK Electronics 23 & 88

B.N R S 32

Braithwaite Kits 74

Calculator Sales & Service 31

Cambridge Kits 92

Cambridge Learning 101 & 105

R. E. Cartwright Electronics 17

Chiltmead Ltd 82

C.H.J. Supplies 86

Chordgate Ltd 80

Clef Products 37

Crimson Elektrik 59

Crofton Electronics 98

Delta Tech & Co 66

Digisound Ltd 51

Display Electronics 73

E.D A 67

Electronize Design 65

Electro Supplies 92

Electrovalue 88

Greenbank 58

Greenweld 87

G.S C 12

Happy Memories 80

Heath Electronics 103

Henrys Radio 37 & 57

Hy-Tek 16

ilLP 87, 95, 98,101, 103, 105

LB Electronics 66

L & B Electronics 80

LEM Services 17

Magenta Electronics 49

Maplin 108

Mawson Associates 91

Memotech 36

Microdigital 24

Micro Times 31

Midwich Computer Co 107

Namal Associates 82

Newnes Technical Books 92

Parndon Electronics 86

Powertran 2 8 & 74
Rapid Electronics 10

J. W. Rimmer 37

Roadrunner Electronics 88

R.T.V C 30

Silica Shop 25

Silicon Speech Systems 17

Sinclair Research 6 & 7
Solid State Security 92

Swanley Electronics 100

Swift of Wilmslow 17

Technomatic 50

Tempus 14

Timedata Ltd 100

TK Electronics 18

Videotone Ltd 95 & 98

Watford Electronics 4 & 5
West Hyde Developments 86

Wilmslow Audio 92

106
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MICROCOMPUTER COMPONENTS AND SYSTEMS
LOWEST PRICES FASTEST DELIVERY

Mies Pdce Wei Price Device Pilo Device Price Wes Price

r GREEN DISPLAY

r BUILT IN AMPUFIER AND
SPEAKER

* t149.15 each
e:silage (£10 00ridVAT

* EX -STOCK -

NEC 12" MONITOR

The NEC JB1201M is a 12"
Video Monitor optimised for use
as a computer video display
terminal (unlike most CCTV
monitors available). The green
phosphor CRT display greatly
reduces eyestrain. The
built in audio amplifier and
speaker make it specially
suitable for personal computers

EPROM PROGRAMMERS AND ERASER

ENNIO EMULATING PROGRAMMER

* l'aPyPROGRAMMEJEMULATE 2704/2708
77162508.2516,253212732 EPROMS

le 4K 1 8 STATIC RAM
P AND 8 DIGIT LED DISPLAY

 POWERFUL EDITING FACILITIES
 :',OmPREHENSIVEU0 AS STD (RS232, TTL

KnA PARALLEL DMA)

 Man excluding carriage (£10.001 anc
AT ,15

 EX -STOCK'

MOM PRODUCTION PROGRAMMER

* PROGRAMME UP TO 8 EPROMS
SIMULTANEOUSLY

* COVERS SAME EPROMS AS EP4000
 INDEPENDANT BLANK CHECIVVERIFY

PROGRAM MODES
* SIMPLE TO USE

* £545.00 excluding carriage (00.00) and
VAT (15,0

* EX-STOCK-

uV141 EPROM ERASER

* ' EPROM CAPACITY

* SAFETY INTERLOCKED

* ELECTRONIC TIMER

* £78.00 excluding Carnage (£5.00) and
V.AT 1154.:1

* EX -STOCK -

KEYBOARD AND ENCLOSURE

CASE Attractively styled personal computer enclosure constructed of structured foam top and steel
!-->e :similar to the top selling Apple) Finished in charcoal and black

£49 95 excluding carnage (£10.00) and VAT (154n)

KEYBOARD High quality electromechanical
ASCII Encoded keyboard which can be
fined in above case or used separately. Full
upper and lower case provided

£49.95 excluding carriage (£2.00) and
VAT (15'H.)

TRANSFORMER lu..lains transformer suitable for +5V at 25A and ±12V at 1A Mounts on specia

£10.95 excluding carriage (£1.00) & VAT. (1550i

HEATSINK Heatsink for T03 Regulators which mounts inside rear of enclose
£2 50 xcluding V AT i 15'',

SPECIAL PRICE FOR CASE KEYBOARD. TRANSFORMER & HEATSINK IF PURCHASED
TOGETHER:
£99.95 excluding carriage (05.00) & (15%)

MEMORIES
21141,200es 11-0.23

25+0.88
21141.-300ns 115
(FOR ACORN ATOM)
2708 450ns 1+1.75

25+1.118
2716 450n5 1+2.49
(SO4)1e +5V) 25+225
2716 350ns 5.95
2532 450ns 1+4.50

2544.2S
2732 450ris 1+3.99

25+3.80
2732 3SOns 750
4116 200ns 1-1-0.74

25+0.70
100+0.67

4116 15Ons ' +0.93
29+0.89

4118 200ns +3.90
25+3.45

4118 15Ons 8.00
5516 200ns 12.50
6116 2001-6 7.95
6116LP 201" 9.50
6116LP 9.95

CRT CONTROLLERS
EF6845P 9.50
EF9364P 5.94
EF9365P 62.90
EF9366P 52.90
EF9365/6 DATA AND
APPLICATIONS 2.00

S UFFERS
811595 0.90
81L596 0.90
811597 0.90
81L598 0.90
8726A 120
8728A 140
8895 1.35
81978 1.35
8T48 i 45

D ATA CONVERTERS
754251-8 3.45
26426E 8 3.00
2642/68 5.99
26428E-8 4.75
70442915 210
2N432CJ-10 28.09
I1433CJ-10 2.59
25440 58.63
7/14321-1D 14.75
24447 914
26448 6.85
26449 3.20

pi] FLOPPY DM
CONTROLLERS

:41 i 7 12
FD1791 32.61
101793 32.61
101 795 35.33
W01391 45.50
W01391 45.50
W013.9`. 45.50
W01391 45.50
W02143 -:f1 5.45
W1)1691 10.87

MISCELLANEOUS
SUPPORT CHIPS

3.25
AY -3.1270 7.95
AY -38910 6.95
AY 5-1013 3.45
48-5-3600 7 95
AY -5-2376 6.95
DP6304 4 50
MC1488 0.59
MC1489 0 59
MC3446 295
MC3448A 4.25
MC3480 7.95
MC3487 2.95
MC14411 694
MC14412 7.99
R0-3-25131 725
803.2513U 599
ULN28034/L20 0.84

o n, CHIPS
ZN450e 7 81
26450E 151.1 r IT 25 00

N EW UNEARS
LM301AN 0.25
LM3006 009

-1M311N 0.69
LM319N 2.20
1M3245 0.30
f M3480 0.59

LM5S5CN 0.16
LM556CN , Deo
LM725C6 3.20
LM741CN 0.14
LM747CN 0.70
LM748CN 0.34

REGULATORS

7805 0.39
7812 0.39
7815 0.39
78105 029
78L12 0.29
78L15 0.29
7905 0.55
7912 0.55
7915 0.55

79105 0.59
79112 0.59
79L15 0.59
1M3091( 1.30
LM317K 3.20
LM323K 4.95
I n43388 4.75

310 FAMILY
780 CPU 3.49
780A CPL. 3.99
780 CTC 2.99
7808 CTC 3.49
180 DART 10.00
Z308 DART 1200
780 OMA 9.95
7808 DMA 11.95
Z80 PIO 3.49
280A PIO 3.75
780 510-0 10.99
7804 510-C 11.99
180510-1 10.99
280A S10-1 11.99
250 010-2 10.99

4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4072
4023
4024
4025
4026
4027
4028
4031
4033
4034
4035
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049

CMOS 4000'9'
SERIES
4C0C 0.11
4001 0.11
4002 0.13

0.60

0.15
0.55
0.28
0.35
0.12
0.15
029
058
0.58
0.25
0.45
0.58
0.29
0_58
0130
0.62
0.17
035
0.16
0.99
030
055
1.65
1.60
1.55
0.72
0.54
0.69
0.54
0.59
0.64
1.65
068
0.66
0.54
0.26

4543
4553
4555
4556
4585

0.90
290
0_39
0.44
0.62

74LS SERIES
74LS00 al 0
74LS01 al
74L502 0.12
74LS03 0.12
741304 012
741505
741508
741S09
741510
741511
741512
741513
/41314
741515
741520
741$21
/41522
741526
741527
/41528
741530
741532
741533
741537
741938
/41S40
741542
/41547
741548
141549
741551
741554
/41555
741573
741S74

012
012
0.12
0.12
0.12
022
0.39
0.12
0.12
0.12
0.12
015
0.12
0.15
0.12
0.12
0.16
0.15
0.15
0.12
0.34
0.39
0.60
0.59
0.14
0.15
0.15
0.19
0.16

PRICES DOWN
NOW M I OWICH'S PRICES ARE EVEN LOWER.

INCA %LS'S HAS MEANT REM -
PRICES ANC 51l1AVEPASSEDTHESESAVRUUSON

REMEMBER - NORWICH IS UNIQUE!

FOR SERVICE

FOR 00111.1TY

FOR PRICE

ALL EX -STOCK ORDERS AKER/ED UP
10 4 Ou PM IIFSPAICHFOSAMF DAY

TOP DUALITY BRANDED PRODUCTS
PLUS OUR 12 MONTH NO-OUIBBLE
GUARANTEE

LOWEST PURL !SHED PRICES IN 111E
INDUSTRY

I 48'A SIC 2 11.89
0IK 3886 11.00

;888-4 14.47

6800 FAMILY
n50 299
6802 3.99
68035 11,80
6009 egg
6810 1_25

6821 1 25
6840 4.20
685C 1 50
6862 6 91
6871411 18.70
6880 1.07
6887 0.80
68488 9.11
6875 4.19
6843 13.99
68880 4.70
68262 19.11
68821 2.29
68610 2_00
681340 4.70
68850 2.15
6800054 11000

6500 FAMILY
6502 425
6520 299
6522 4.75
6532 6.95

8080 FAMILY
8589.: 5.50
8212
8216
8224
8228
8251
8253
8255

1.70
0.99
1.95
395
3.60
725
3.60

4050
4051
4052
4053
4054
4055
4060
4063
1,066

4068
4969
4070
4071
40 72
41173

4075
4076
4077
4078
4081
4082
4085
ke6
4093
4502
4507
4508
4510
4511
4512
4514
4515
4516
4518
4519
4520
4521
4522
4526
4527
4528
4032
4941

026
0.59
0.511
0.59
120
120
0.79
095
0.34
0.17
0.17
0.17
0.17
0.17
019
0.17
0.52
0 22
024
0.14
0 19
0.63
009
0.39
0.69
0.39
1.90
0 60
0.49
0.60
1 49
1.49
0.69
940
0 28
0.69
149
120
0.70
0_89
070
0.85
0.99

741575 0.24
741S76 0.20
741578 0.19
741583 044
141585 065
741386 0.15
741590 0.30
/41591 0.75
741S92 0.34
741593 0.34
781595 043
/415109 0.21
7415112 021
7415113 023
7415114 0.19
74LS122 0.39
7415123 0.39
7415124 0.99
74LS125 0.25
74LS126 025
741S132 0.45
/415136 028
7415138 0.34
7415139 0.35
1415145 0.75
7413148 0.90
7415151 0.39
7415153 0.29
74LS155 0.39
741.5156 0.38
7415157 031
1415158 0.31
7415160 0.39
7415161 0.39
1415162 0.39
74 LS163 0.39
/415164 0.47
7415165 0.99
7415166 084
741S173 0.70
14151/4 0.47
7415170 0.49
74LSI81 128

741S191 0.49
741S192 549
7415193 0 48
741S194 0.39
7415195 039
7415196 059
1415197 0.85
7415221 0.54
7415240 0.89
7415241 0.89
7415242 0.79
74LS243 0.79
7415244 0.65
7415245 0.89
7413247 0.63
74 LS248 0.63
/415249 053
7415251 0.40
7415253 039
7415257 0.44
74152513 0.39
/415259 0.79
7415261 1.95
7415266 023
7410273 0.75
7415279 0.39
7415283 0.44
7415290 0.54
7415293 0.45
7415365 0.34
1415366 D 36
74 LS367 0.34
7415368 0.49
7415373 0.74
7415374 0 74
7415375 0.47
7415377 089
7415378 0.69
74LS3 79 004
7415386 0.28
7415390 as('
74LS1011 0.59

Oil SOCKETS
LOW PROFILE  TIN
8 on 0 07

14 pin 0 09
16 pin 0 09
18 pm 013
20 pet 0 14
22 pin 0.17
24 pin 0.19
29 pie 025

0.29

LOW PROFILE
GOLD

14 per,

16 poi
18 pr.

7C, -pc.

22 pc
24 Ty'
78 01
40 C1

0.2222
0 29
031
0 33
0 35
0 40
042
054
0.81

EDO
ZERO  INSERTION
FORCE OIL

6 30
740
880

CRYSTALS
MIS 3.00

1008 MHz 345
1.8432 MHz 2 50
36864 Mill 2.95
4 MHz 1.65
6 MHz 190
8 MHz 1 95
14 MHz 345

E[r] UHF
MODULATORS

370
440

OATABOOKS
_ .

5 95

1 58

DATASNEETS
Photocopy) Data
Wets ava,lable Mt
most 06681(1 at ep

Per page ex p&p
and V A1
telephone for AntaiAlf.

OFFICIAL
ORDERS

WELCOME
VISA 24 HOUR TELEPHONE SERVICE FOR

CREDIT CARD USERS

QUANTITY
DISCOUNTS
AVAILABLE

PLEASESENDS.AE.(20P) FOR OUR NEW 1982 CATALOGUE. FREE REPLIED PAID ENVELOPE WITH EVERYORDER.ALL PRICES
EXCLUDE P & P ON ORDERS UNDER £10 (50p) AND VAT. (15%). ALL ORDERS DESPATCHED ON DAY OF RECEIPT WITH FULL

REFUND FOR OUT OF STOCK ITEMS IF REQUESTED.

MIDWICH COMPUTER COMPANY LIMITED
DEPT ET1, HEWITT HOUSE, NORTHGATE STREET. BURY ST. EDMUNDS, SUFFOLK IP33 1 HO

TELEPHONE: (0284) 701321 TELEX: 817670
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For personal service visit one of our stores.

Our new store at Hammersmith is conveniently situated near the end
of the M4 and the North and South Circular Roads.

There is excellent street parking on meters a few steps away and

Hammersmith Underground Station is nearby. Call in and see us soon.

over 5.500 items JO

W

Over 100,000 copies sold already!

Don't miss out on your copy.

On sale now in all branches

WH Smith price £1.

In case of difficulty check the coupon below.
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specification.
Comparable with organs selling for

up to £1,000. For full construction details
refer to Electronics & Music Maker.

nroopiturn) ELECTRONIC SUPPLIES LTD.

All mail to: P.O. Box 3, Rayleigh, Essex SS6 8LR.
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* Same day service on in -stock lines

* Very large percentage of our stock lines in stock

* All prices include VAT

* Large range of all the most useful components

* First class reply paid envelope with every order

Quality components-no rejects-no re -marks

*Competitive prices

* Your money is sate with a reputable company

On price; service. stock. quality and security it makes
sense now more than ever to make moon your
first choice for components every time'
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Post this coupon now.

I
Name

Address

I

Please senc me a copy of you, 320 page catalogue. I enclose £1.25
(incl. 25p P&P). If I am not completely satisfied I may return the
catalogue to you and have my money refunded. If you live outside the
U.K send CI 68 or 12 International Reply Coupons.

Tel: Southend (0702) 554155 Sales: (0702) 552911


