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Play the A
The long awaited implementation o
for in -stock items can now be proce
stock codes for best results. Our c
expanded Spring edition), but her
reference.
Remember that you can also access our catalo
REWTEL, which now includes on-line curre
information. You need a 300 baud MODEM
(various suitable configurations based on
been published in recent past issues of R
World).

BIT
f on-line order
ssed more effic
urrent catalog
e 's an abstract

numbers game    . 
processing is with us at last, and whilst this means that orders

iently, it also means that orders should be submitted using
ue (75p) includes all order codes (watch out for the new
from some of the more popular lines to use as a quick

gue via REWSHOP on
nt price and delivery
and RS232 terminal,

popular micros have
adio and Electronics

Prices shown here exclude VAT, and the P&P charge is currently
60p per order (unless otherwise indicated). Remember that our tele-
sales service operates with human beings (not 'dumb' machines)
from earn to 7pm (and frequently later) Monday to Friday, and 9am
to 6pm on Saturdays. REWSHOP operates 24 hours a day, 365 days
a year with full price and delivery information.

ALWAYS USE STOCK NUMBERS WHEN 0
4000 CMOS Type

4703
Stock No.

23-04703
Price

4.46
Type

7400181

Stock No.

31 74181

Price

037
Type

74C914

Stock No.

2974914
Price

1.10
Type Stock No Price 4704 2304704 4.24 7415183 3114183 1.05 74E918 2974918 1.30

4000U8 22 04000 0.11 4705 2304705 4.24 7415190 31 74190 0.39 74C525 29-74925 0.00

4001 2104001 0.11 4706 23-04706 4.50 7410191 3114191 0.39 74C926 29 74926 6.00

4002 13 00001 0.12 4720 23-04720 4.00 7415192 31 74192 0.39 74027 29 74917 6.00

4001
4008

23 04007
13 04008

0.13
0.50

4723
4724

13.04713
23-04724

0.95
0.95

7415193
7415194

3114193
31.74194

0.39
0.39 74HCXX

4009UB
4011
401105
4012
4013
4015
4016
4017
4020
4021
4022
4023
4024
4025
4027
4028
4029
4035
4040
4042
4043
4044
4046
4049UB
4050
4051
4052
4053
4060
4066
4068
4069UB
4070
4071

22 04009
2104011
23-04011
2304072
1104013
2104015
2104016
2104017
1104020
2304021
23-04022
73-04023
23 04024
23 04025
2304027
23-04028
23-04029
23-04035
2304040
2304041
23 04043
23 04044
2104046
2204049
23 04050
23-04051
2104052
1104053
23 04060
23-04066
23-04068
2204069
2304070
2104071

0.25
0.11
0.11

0.14
0.25
0.50
0.22
0.40
0.55
0.55
0.55
0.15
0.33
0.15
0.26
0.50
0.55
0.67
0.68
0.50
0.60
0.08
0.60
0.24
0.24
0.55
0.55
0.55
0.75
0.30
0.16
0.14
0.16
0.16

4725
40014
40085
40098
40106
40160
40161
40162
40163
40174
40175
40192
40193
40195

74LSXX

741500
741501
741002
74L003
741004
741005
741008
741009
740570
741511
140012
740S13

740514
742S15
146020
740021

746022
746328

23-04725
23-40014
2340065
2340098
2340106
23-40760
23-40161
13-40162
2340163
2340174
2340775
2340792
2140193
23-40195

31-07400
3107401
3107402
31-07403
31-07404
31-07405
3307408
3107409
3307410
3107411
31.07412
31-07413
31-07414
31-07415
31-07420
31-07421
31 07422
31 07426

2.24
0.54
0.99
0.54
0.68
1.05
1.05
1.05
1.05
1.05
1.05
1.06
1.0B
1.00

0.11
0.11
0.11
0.11
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.32
0.32
0.14
0.14
0.14
0.14
0.14

7415195
7410196
7415197
7415221
7415240
7410241
7415242
7410243
7415244
7415245
7415251
7415253
7415257
7415258
7410259
7410260
7410266
7410273
7415279
7410263
7412290
7410253
7410298
7410365
7415366
7410367
7410368
7410373
7410374
7413375
7415371
7410378
7415379
7410385

31-74196
31-74196
3114197
31-74221
3119240
3119241
3114242
31-74243
3114244
31 74245
3114251
3114253
31 74257
31 74258
31 74259
3174260
31-74266
31-74273
3174179
3114283
31-74290
31-74293
3114298
31-74365
31 74366
311067
3114368
31-74373
31.74374
31-74375
31-74377
31-74378
31.74379
3174385

0.39
0.39
0.47
0.50
0.60
0.60
0.55
0.55
0.60
1.00
0.38
0.38
0.36
0.36
0.51

0.26
0.20
0.70
0.35
0.40
0.40
0.40
0.54
0.34
0.40
0.30
0.30
0.72
0.72
0.31
0.60
0.44
0.44
1.30

74800
746CO2

74HC04
74HCIO

7411C20

74HC86

7480132
74110266

741104002

74HC4075
7480242
74110243

748074
7480109
74HC 175

74HC373
74HC374
74HC533
74HC534
74HC 165
74HC173
74HC 180
74HC161
74HC162
74HC163
74HC4538
74HC85

74HC290
74HC42

74HC138
74HC139

74HC4514'
74HC4543
74HC157

30 07400
30-07402
30-07404
3007410
30-07420
30-07486
3074132
30-74266
3004002
30-04075
30,74141
3074243
3007474
301009
3074175
3074373
3074374
30 74533
3074534
30 74165
30 74173
30-74160
3074161
30 74162
30 74163
30 74538
30 74180
30 74280
30 07442
30-74138
3074139
30-04514
30-04543
30-74157

0.58
00.6
0.68
0.56
0.56
0.74
1.26
0.81
0.56
0.56
2.00
2.00
0.74
168
1.00
2.40
2.40
2.40
2.40
1.90
1.20
1.33
1.33
1.33
1.33

2.10
295
2.95
1E0
1.00
1.00
3.40
2.75
0.92

4072
4073
4075

23-04071
23-04073
23-04075

0.16
0.16
0.16

741027
741028
741830

31-07427
3307428
31-07430

0.30
0.10
0.14

7415386
7415390
7413393

31 74386
31 74390
3174393

0.27
0.51
0.49

74HCI58
7414C257

30-74158
3074257

0.90
0.90

4076
4077

23-04076
23-04077

0.55
0.16

741532
741533

31-07432
31-07433

0.14
0.14

7470398
7410399

31 74398
3114399

0.80
0.65 LINEAR ICs

4078 1104078 0.1B 741037 31;07437 0.1B 7415490 31 74490 0.60 LMIOCN 61-00010 3.118

4081 23-04087 0.18 741038 3107438 0.14 7410670 31 74670 1,15 MFIO 61.00011 5.05

0082 23-04082 0.10 741040 3107440 0.16 L149 6100149 1.66

4093 2104093 0.30 741042 31-07427 0.30 74CXX ZNA234 6102340 0.50

4099 23 04099 0.80 741047 31-07447 0.75 U23713 61,00237 1.28

4175 23 04175 0.80 741048 31-07448 0.40 74C00 2907400 0.35 1.124713 61,00247 1.28

4502 2104501 0.60 741049 31-07449 018 74CO2 2907402 0.35 1.12576 6300257 1.28

4503 23 04503 0.50 741051 31-07451 0.14 74C04 4069C 1.12676 61.00267 1.28

4506 23 04506 0.70 741054 31-07454 0.14 74C08 79-07408 0.35 1M30759 6303010 0.67

4507 23 04507 0.37 741055 31-07455 0.14 74C10 29-07410 0.35 1.61301AN 6103011 0.27

4508 2304508 1.50 741074 31-07474 0.21 74014 4584C 1.1930811 6103080 0.70

4510 23 04510 0.55 741015 31-07475 0.21 74C20 29 07420 0.35 1E1308CE 61.03081 0.85

4511 2304511 0.45 741078 31-07476 0.25 74C30 29-07430 0.35 1M324 61-03240 0.45

4512 23 04512 0.55 741078 31-07478 0.19 74032 29-07432 0.35 LM339N 61 03390 0.86

4514 2104514 1.25 741083 3107483 0.33 74C42 29-07442 1.05 LF347 6100347 1.60

4515 23 04515 1.25 741585 31-07485 0.44 74C48 29-07448 1.50 LM 348 61 03480 0.90

4516 23-04516 0.60 741586 3107406 0.15 74C73 29-07473 0.75 18351 61 03510 049

4518 2104518 0.35 741090 3107490 0.24 74C14 29-07474 0.75 0353 61 03530 0.76

4520 23-04520 0.60 741091 31.07491 0.36 74C76 29-07476 0.60 LM3805 61,00380 110

4521 23-04521 1.30 741092 3107492 0.32 74C83 29 07483 1.30 1M381 6300381 1.81

4522 23-04522 0.89 741093 31-07493 0.24 74C85 29 07485 1.30 1M382 6100382 1.61

4526 23-00526 0.60 741595 31-07495 0.36 74086 2907485 1.30 25419CE 6100419 1.90

4527 23-04527 0.80 7415107 31-74107 0.31 74089 2907489 3.60 056423 61 04230 1.00

4528 23-04528 0.65 7410109 3174109 0.25 74C90 29 07490 1.05 85425678 61-04250 3.50

4529 23-04529 0.70 7410112 31-74111 0.21 74C93 2907493 1.05 75426E18 61-04260 3.00

4531 1104531 0.65 7410113 31 74113 0.21 74C95 2907495 1.25 85427678 6104270 8.211

4532 23-04532 0.00 7410114 31 74114 0.21 74C107 29 74107 010 88428678 61 04280 4.70

4534 23-04534 4.00 7415122 31-74122 0.27 74C151 19.74151 2.10 054296/8 61 04290 2.10

4536 2304536 2.50 7410123 3174123 0.36 74C154 29-79159 3.05 Z5432CJI0 61 04320 21.09

4538 2304538 0.85 741S125 31-74125 0.27 74C157 29-74157 2.10 ZN433CJ10 61 04330 22,59

4539 23-04539 0.80 7410126 31-74126 0.27 74C760 40160 Z5440.1 6104400 018
4543 2104543 0E0 7410132 31 74132 0.27 74C1610 4016ICM ZN450E 61-04500 711

4549 2304549 3.50 7410133 31 74133 0.24 74C1620 40162CM NE542 61.05420 1.20

4553 2304553 2.70 7410136 3379136 0.20 74C1630 40163CM 5E544 61 00544 1.80

6554 23-04554 1.20 7415138 3114138 0.30 740184 2174164 1.05 NE5555 61 05550 0.20

4555 23-04555 0.35 7410139 31 74139 0.30 74C 165 29-74165 1.10 NE5565 6305560 150

4556 23-04556 0.40 7415151 31 74151 0.30 74C173 4076C S1560C 6105600 1.90

4557 2304557 2.30 7416153 31 74153 0.34 74C1740 40174CM NE562 6300562 4.05

4558 2104558 OM 7415155 3174155 0.30 74C1750 40175CM NE564 61 00564 4.29

4559 23 04559 3.50 7410156 31-74156 0.39 74C1920 40192CM NE565 61-00565 1.00

0560 23 04560 2.50 7415157 31-7057 0.27 74C1930 40193CM NE566 61-00566 1.30

4561 2104561 1.00 7415158 31,74158 0.27 74C1950 40195CM 80567 61-00567 1.30

4562 13-04562 2.50 741S190 31-74160 0.34 74C200 2974200 6.50 NE5705 61.00570 3.85

4566 2304566 1.20 741S161 31 79161 0.30 74C221 29-74221 1.55 51624 6100624 3.28

4568 23-04563 1.05 7410162 3114162 0.36 74C901 29 74901 0.55 u47179HC 61-07090 164

4569 23-04569 1.70 7410153 31 74163 0.39 74C902 29 74902 0.55 u11709PC 6107091 0.36

45672UB 23 04571 0.32 7410164 3114164 0.40 74003 2174903 0.55 riA710HC 61 07100 0.64

4580 23-04580 3.25 7410165 31 74165 0.60 74C904 29.74904 0.55 u4710PC 61.07101 0.59

4581 2104581 1.40 7410186 31 74166 0.56 74C905 2974905 6.50 uA711CN 61 07110 0.85

4582 23-04582 0.70 741.5168 3114168 0.69 74006 2974906 0.55 u4733CN 61 07330 0.89

4583 23-04583 0.80 7410170 3114170 0.83 74C907 29.74907 0.55 A7411E1 61.07410 00.8

4584 23-04564 0.27 7415173 31-74173 0.47 74C908 29 74908 1.10 trA741CN 6107411 0/0
4585 23.04585 0.45 7410174 3374174 0.37 74009 2914909 2.10 u4747CN 61 07470 0.70

4702 2104702 4.50 7410175 31-74175 0.40 74C910 2914910 5.00 u/1748CN 61 04780 0.30

Ambit international
200 North Service Road
Brentwood, Essex
CM14 4SG

VISA
Access

Type Stock No.

04758 6/00758
11148201.1 61-00820
1041029 61-01026
TOA1029 61 01029
2841034 61 01034
LM1035 61-01034

1054M 61 01054
TDAI062 61-01062
1061072 61-01072
T0610746 61 01074
7091063 61 01083
TDA1090 6101090
651137 61 12411
H0.1196 61-01196
HA1197 6101197
1041220 61 01220
LMI303 61 01303
LMI307 61-01307
MC 1310P 61-01310
MC1330 61-01330
MC1350 6301350
H41376 61 11370
HA 1388 61 01388
LM1458N 6114580
MC 1496P 61-01496
011610 61.01610
S11871 61-01611
511612 61-01612
011613 61-01613
011620 6101620
511621 6101621
011623 6301623
011625 61-01625
S11626 10162701

00 1630 61 01630
00 1640 61 01640
SL 1641 61 01641
MC1648 61 01648
1042002 61 02002
01.192240 61 02240
5152242 61 01090
5152283 61 02283
CA3080 61 03080
CA3089 61-03089
C63123 61 03123
CA 3130E 61 31300
CA31301 61 31301
CA 3140E 61 31400
CA 3189E 6103189
CA 3240E 61 32400
MC3357 61 03357
MC3356 Dee 01.538591
0153859 61-03859

6103701
61 03702
61 39000
61 39090
61 03914
61 03915
61 04400
61 04412
61 04413
61 04417
61 04420
61 14420
61 14421
61 04423
61 04424
6104430
6104431
61 04432
6104433
61-04436
61 04437
61 04438
61 04441
61 04445
61 04446
61 04448
0 05044
61 05229
61 55320
61 05624
61 06000
61 06270
61 06310
61 06440
61 06600
6106610
61 06640
61 06690
61 06700
6106710
6307225
61 75550
61 08038
61-09362
61 09363
61 10170
6110321

KM3702
LM3900
0M39095
0M 39145
LM 39155
684400
864412
684413
6214417

61344208

70114420

1044421
664423
684424
604430
6134431

654432
684433
884436
K134437

684438
KB4441
KB4445
684446
684448
NE5044
MC5229
NE5532
KM5624
506000
516270
006310
516440
016600
0406610
506640
016690
016700
SAS6710
157225
ICM7555
CL8038CC

1101.9362

MSL9363
610170
1610321

Price

2.35
0.78
211
2.11
2.10
2.10
1.45
1.95
2.89
5.04
1.95
3.05
1.20
2.00
1.00
1.40
0.99
1.55
1.90
1.20
1.20
110
2.75
0.45
1.25
1.92
1.60
1.60
2.06
2.50
2.50
2.44
2.50

1.62
2.25
2,25
3.25
1.25
3.25
3.05
110
170
1.84
1.40
0.80
0.90
0.46
2.20
1.27

2.85

2.95
85.53
74.84

0.80
0.68
2.00
2.80
0.00
1.95
1.95
1.60

1.09
2.05
2.65
2.30
1.65
2.30
1.95
1.95
1.52
2.53
1.75
2.22
1.35
1.29
2.75
1.65
2.28
9.60
1.05
4.35
3.75
2.03
2.45
3.38
3.75
1.48
2.75
3.75
2.75
1.48

3.65
0.60
4.50
1.75
1.75
1.07

2.75

RDERING PLEA
Type Stock No. Price

HA 11223 61 11223 2.15
8811225 61 11225 1.45
8812002 61 12002 1.22
HA 12017 61 12017 0.80
8912402 6112402 1.95
HAI 2411 61 12411 1.20
6612412 6312412 1.55
1813741 61 13741 0.33
MK50366 61-50366 3.35
MK50375 61-50375 3.05
MM53200 61-53200 3.90

PRESCALER

6264 61-02640
6265 61-02650
6266 6102660
IIC900C 61 01190
MS1.2312R 6102312
M012318 6302318
MSM5523 61-05523
MSM5524 6105524
MSM5525 6105525
MSM5526 61-05526
MSM55271 61-55271
ICM7106CP 6107106
1CM7107CP 6107107
0071 37 61-07137
1CM721611 6172161
ICM7216C 6112162
ICM72174 6307217
SP8629 6108629
5118641 6108647
SP8793 6108793
95890 6309590
9010551 61 10551
11412009 61 12009
11044015 61 44015
11044752 61 44752
MC145151P 61 14151
MC145152P 61 14151
MCI45156P 6114156

2.27
3.16
2.43

12.95
3.94
3.84

1130
1130
7.85
7.65
9.75
9.55
9.55
7.50

19.50
19.95
9.50
3.85
6.00
7.70
7.80
2.45
100
4.45
8.00
6.00
6.60
410

SMALL SIGNAL AUDIO

BC 182

BC212

BC237
BC238
BC239

BC307
BC308

BC309
BC327
61337
BC413
BC4I4
BC4I 5

BC4I6
BC546

BC550
BC556
BC560

BC639
BC640
MPSA 13

MPS/463

ZT/(108
218212
01)(653
01/1753

252904
252905
253905
206464
206484
2506664
2506684
204872A
2041084E
2S4 1085E

20C177511

25C25466
20C25470

58-00182
58-00212
5800237
5800238
5800239
58 00307
58 00308
58 00309
58 00327
58 00337
5800413
5800414
5800415
5800416
58 00596
5800550
58,00556
58 00560
58 00639
58 00600
5804013
5804063
58 01108
58 01212
58-01653
58 01753
58-02904
58 02905
58-03905
5803646
5803648
5803666
5803668
58-02872
5801084
58,01085
58-01775
58 02546
58.02547

AUDIO POWER

601 39

52140
B0165
110166

BDI 79
130180

T1P318

TIP320.

MJ2955
2N3055

208720
20760
20J49
26150
25483

58 15139
58-15140
58 15165
58-15166
5615179
58-15180
58 15031
58 15032
58-12955
58-13099
58 15720
58,17600
6001049
60-01050
60-01083

0.10
0.10
0.88
0.08
0.08
0.06
0.06
0.06
0.13
0.13
0.10
0.11
0.10
0.11
0.12
0.12
0.12
0.12
0.22
0.22
0.30
0.30
110
110
0.20
0.20
0.25
0.25
110
0.30
0.40
0.30
0.40
0.19
0.25
0.25
0.19
0.24
0.24

0.29
0.31
0.46
0.49
130
0.41
0.35
0.35
0.69
0.58
0.60
0.60
3.10
4.25

315

E
Type Stock No. Price

2511134 6000/34 3.10
266135 6000135 4.25
256227 60-00227 3.55
250753 58.03753 2.34

SMALL SIGNAL RE
13E650 58-06500 0.22
136241 5606241 0.11
08273 5806273 0.18
96274 58 06274 0.20
86362 58 06362 0.49
138440 58 06440 0.21
88447 58 06441 E21
138479 58-06479 0.66
O 86795 50-06679 0.55
O 8691 58 07091 133
O 8195 58 10095 0.99
88W92 58 08092 E60
BEY90 58 09090 0.90
NE21936 58 21936 5.00
810323 58 06232 0.60
2523696 58 02369 0.38

RE POWER
87W164 5608016 0.65
MRF237 58 14237 3.20
MRF238 58 14238 1E50
MRF245 58 14145 40.00
M6F4498 58 14449 16.50
MRF472 58 14472 1/5
MR1475 58-14475 9.60
MRF629 58-14629 4.99
61E1811 5878811 050
TP2320 58 12320 10.24
VN664F 60 02066 0.95
8163866 58 03866 0.45
253866 58 13866 1/0

SMALL SIGNAL FET
88256 59-00256 0.30
BF960 60-06960 0.99
8F961 6006961 0.70
138963 6006963 0.99
J310 59 02310 0.69
J176 59 02176 165
25655 59 01055 0.32
256168 59-01168 0.37
30645 60-04045 0.49
35051 60 04051 0.54
30660 60-04060 0.58
30688 60 04068 0.99
40673 see 30651
40822 see 3SK51
40823 6003813 0.65
3011112 60-04112 4.60

ERODES

AM 12 12-01126 0.25
BA244 12-02447 0.17
BA379 12-03797 0.35
1104981.7E 1749817 0.51

0891 1100916 0.07
0947 17 00476 0.10
PW02 12 62006 0.75
SO4 17 24006 0.45
W005 7210506 0.28
154001 12 40016 0.09
194002 1240026 0.07
164004 1240046 0.07
184148 1741486 0.05
155404 1754046 0.19
156263 1762637 012

VARICAPS
89102 12-01025 0.30
136121 12-01215 0.30
861058 12-01055 030
601098 1101095 017
882048 12 02045 0.30
88212 1702125 1.95
111210 12-02105 0.30
MVAM115 see 01236
MVAM125 see 691225
661210 12-12105 2.45
681211 see 61/1236
691225 1232255 2.75
191235 12 12355 2.75
181236 1212365 2.55
K91310 /2.73105 0.40
01310 1113205 0.40

ZENER MODES

BZYBBC 400mW. 5%.
287 1100278 1310

353 1100338 0.10
309 12 00398 0.10
407 12 00478 0.10
591 1200518 010
596 12 00568 0.10

Type Stock No.

698 1200688
892 1100828
91/1 12-009113

10 12 01008
11 12-01108
12 12-01208
15 12-01508
18 12-01808
22 12-02200
27 12.02708
33 11 03308

Puce

0.10
110
110
110
110
0.10
110
110
0.10
0.10
0.10

SCRS TRIACS
139555 100 52 55100
C10601 52 00106
712201 52 00122
256403 52 06403
2560734 58 06073

050
070
1.45
2/2
098

BALANCED MIXERS
SBL1

5811.8
081.17(

SRA]
5661.1
SRAlli
5883

12 00003 4.90
12 00013 5.00
12 00023 6.33
12 00033 10.80

12 00043 12.77
11 00053 16.34
12 00063 15.35

LEDs

3.0. mind try...
C0X25-RedICIr 15-20250 0.15

786.Red 1501780 0.15
C0026-6rICIr 1510260 0.16
9179P -Green 15-01790 0.16
C0X27-Ye7ICk 75-20270 0.18
VI BOP Yellow 15-01800 0.18
C0X414 Orlild 15-20410 0.19

0tendat4 5rlw OM LEO.

C01401 fled 15-70400 0.12
COY721 Green 15-10720 0.15
C0Y741 Ye10w15.70740 0.15
10838A 01114 1510380 0.20
108398 01301520390 0.29

Ractangul.r 2.5 a 510in LEDs

C0810 Red 15-20100 0.17
C0011 Green 15-20110 0.20
C0612 Yellow 15-20150 0.20
C0940 OrlRed 15-20400 0.24

Infra-Ood LEO.

CO299 Emit 15-10990 0.56
BPW4I Del 15-30410 1.51

I R Oplocoupler
BNY37 15 40370 1.44

FLAT DIFFUSED
V320 15-03200 0.11
9321 15-03210 0.26
9322 15-03220 020
9323 15-03230 0.20
9330 15-03300 0.17

9331 15-03310 0.28

9332 15-03320 0.20
9333 1503330 0.20
9340 1603000 0.17
9341 15-03410 026
9342 1563410 0.20
V343 15-03430 0.20
6510 15-05100 0.17
V511 15.05110 0.26
9512 1505120 0.20
V513 15-05130 0.20
6520 15.05200 0.17
6527 1505110 0.26
11522 15-05220 0.20
V523 15.05230 0.20
6530 15 05300 0.17

V531 15-05310 0.28
9532 15-05320 0.20
9533 15-05330 0.20
6540 1505200 0.17
9541 15-05410 0.28

9542 1505420 0.20

V543 1505430 0.20

8550 1505500 0.17
9551 1505510 0.26
8552 1505520 0.20
V553 15 05530 0.20

TRI COLOUR

6518 1565180 0.60

R&EW

9 am - 6 pm SAT dy

Telecom directory:
Consumer 0277-230909
Industrial 0277-231616
Telex 995194 AMBIT G
DATEL 0277-232628

Walszomj
TELEPHONE SALES 8 am - 7 pm MON - FR I
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You cant beat
The System.

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

IND

dIP

Experimentor solderless breadboard

Experimentor Scratchboard workpads

Experimentor Matchboard pre -drilled

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.

PCBs

With Experimentor Match board 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 £1.50.

There's even a letter -and -number index for each
hole, so you can move from breadboard (where
they're moulded) to Scratchboard -.I (where they're
printed) to Matchboard m (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.

1 EXP-300PC, which includes one tern.
' .

EXP-302, which includes three items 3 EXP-303, which includes three items A EXP 304. which includes four items
A Matchboard pre -drilled PCB Three 50 -sheet Scratchboard . Two Matchboards and an EXP-300 Two Matchboards, an EXP 300

£1.50 workpads £1.75 solderless breadboard breadboard and a Scratchboard
£8.00 workpad £9.40

GLOBAL SPECIALTIES CORPORATION

G.S.C. (UK) Limited, Dept 14W
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ
Tel: Saffron Walden (0799) 21682
Telex: 817477

r MIMI UM MM=MM 1111 NMI EMI =I
GLOBAL SPECIALITIES CORPORATION DEPT. 14W

I Unit 1, Shire Hill INdustrial Estate. Saffron Walden, Essex

Name

Address
IInc P&P and 15% VAT

T EXP 300PC I (Inds

£2.58
2 EXP 302 H.-11 I FREE Catalogue tick box

£2.87 I enclose cheque/PO for
3 EXP 303 4 EXP 304

£10.35 i £11.96
Phone your order with Access/Barclaycard or American Express

Card No Expiry Datetail= IM NM NM NM .11 Ell Eli
Goods despatched within 48 hours
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MONITOR
Read This NOW!

Williams and Glynn's Bank and the
Department of Industry are jointly laun-
ching a national competition - called
Microquest - for 16 - 19 -year -olds
who are either working in industry or are
on a Government sponsored training
scheme. The competition is to identify a
way in which microelectronics could be
used to improve efficiency in their firm
and to describe it in less than 100 words.

'Microelectronics' means the whole
range of microelectronic technology, not
just the use of microcomputers, and the
competiton is looking for any ideas using
existing machinery, existing microchips,
self -designed machinery (or ideas for
such) or self -designed chips which will
improve any kind of efficiency in any part
of the working environment. The
100 -word outline is only an initial pro-
posal for ideas, but obviously the more
precise you can be about what you intend
to use, where it can be obtained and how
it is going to work, the better chance your
idea has of being judged workable and go-
ing on to the next stage.

The best ideas will be selected and
those contestants will then be invited to
submit a detailed 2500 word project,
with drawings, explaining their idea and
its applications in detail. One winner from
each of the Department of Industry's ten
regions will receive a £250.00 prize and
their entries will be put forward for the
final. The overall winner will get a prize of
£1,000.00, second £500.00 and third
£250.00.

Initial proposals must be in by 31
March 1983, which is very tight for Hob-
by readers but if you think there is no time,
do not despair, send your entry anyway. If
the assessors have time they may be able
to consider late entries. But be as quick as
you can. Further details and application
forms can be had from any branch of
Williams and Glynn's batik (you don't have
to be a customer) or from Microquest,
MAP Information Centre, Freepost, Dept.
of Industry, Room 514, 29 Bressenden
Place, London SW1E 5BR.

Change Of Address

Crimson Elektrik, one of the many stars of
the Hobby Electronics Kits and Modules
Survey, HE February '83, are operating
that side of their business from a new ad-
dress from mid -January. The address is:
Crimson Elektrik, 500 King St., Longton,
Stoke-on-Trent ST3 1EZ. Tel: (0782)
330520.

Crimson's 600 Series hifi amps will
continue to be handled from their
Leicester address.

Pro Show

This year's All-Electronics/Electronics
Components Industry Federation Show
is at the Barbican Exhibition Centre, City
of London from 19 to 21 April. This is a
trade show, so only go along if you want
to do an in-depth survey of who is supply-

ing what compenent in bulk. No-one
under 16, and a pound on the door. An
equivalent show, the Leeds Electronics
Show, is being held in Leeds. Information
from Ms. (sic) Sam Clarke on (0799)
22612.

Shuttle Game

For a change, here's a Casio electronic
game without an attached calculator. The
CG10 is a 'big screen' solar shuttle game,
and is appropriately solar powered - no
batteries to wear out (but no news on
what happens on a dull day - or after
dark!).

The object is to achieve shuttle lift off
from earth, enter lunar orbit and then
escape orbit to dock at a space station.
Acceleration and deceleration consume
power, and although close approach to
the sun during orbit attracts added solar
energy, it is still possible to fail from lack
of fuel, or from running over a time limit.
Just to complicate matters, as you get
more practised, higher game levels in-
troduce the prospect of collision with
UFOs.

The CG10 automatically keeps score
and awards bonus points. RRP is £14.95.
More information from Casio Electronics
Co. Ltd., Unit 6, 1000 North Circular Rd.,
London NW2 7JD. Tel. 01 450 9131.

Components In Bulk

'More knobs than you've had hot din-
ners?' asks Ambit International, and judg-
ing by the bunch of components they've
sent us, they diet mostly on bananas.
Among the samples are two low-cost
acoustic resonators (piezo-acoustic
transducers), the PKM29-3A0 and
PKB8-4A0. The former is designed to be
excited externally, delivering 85dB at
three metres at a frequency of 3.4KHz
and costing £1.04 in one-off lots; the lat-
ter is self-excited, delivering more than
75dB at one metre at a frequency of
2.7kHz, and costs £1.43 one-off. Ambit
also boasts a selection of over five million
different styles of knobs priced from 6p to
60p and claim to have the widest choice
available anywhere, including the Ritel
range.

ALPS laser trimmed pots, with the
6mm round types being standard from
stock; 1 MHz MF ceramic resonators of a
new design allowing reliable resonators in
this frequency range; low -profile ad-
justable VHF coils, and screened coils;
miniature high -value inductors and
miniature keypads are among other com-
ponents mentioned by Ambit.

Ambit intend to market many products
that have not been available in the UK till
now, so although they are geared primari-
ly to the industrial market (most of their
prices are given in 100 -off lots) they're
obviously a name to keep in mind for
anyone who has an application or a design
which needs some unusual component.

Enquiries to Ambit International, 200
North Service Rd., Brentwood, Essex
CM14 4SG. Tel: (0277) 232638.

Attention All Suppliers
Manufacturers, Importers, Mail -Order Firms, Clubs,

Exhibition Organisers. Hobby Readers need YOU . .

Hobby Electronics' Monitor pages
are our new products, new ideas,
and forthcoming events column. The
electronics fan has to know you're
there before he can take advantage
of your services. So please let us
know, just as early as you can, when
something new is coming up that you
want our readers to know about.

Remember that the Hobby reader-
ship is diverse. People of all ages and
walks of life, from Primary students
to Professors, take advantage of our

emphasis on self -education in every
field of electronics. They want to find
out what it's all about. Help
MONITOR keep them in the picture.

Note: Hobby Electronics is pro-
duced up to eight weeks before it hits
the newstands, so news never
comes too soon.

Send press releases and news
items to MONITOR, Hobby Elec-
tronics, Argus Specialist Publica-
tions, 145 Charing Cross Road, Lon-
don WC2H OEE.
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Alpha Beta

Betamax freaks will be glad to know that
Beta originals Sony have produced a new
video recorder, the C9. This is designed to
take over from their top -of -the -range
machine, the C7, which was the state-of-
the-art home video recorder for a number
of years.

Like Sony's current cheaper Beta, the
C6, but unlike the C7, the C9 follows the
current trend in being front -loading,
which makes it a lot easier to store, and
fits normal hifi racking systems. The C9's
main attraction is its stereo sound
capability.

Quite a few major movies have already
been released in stereo in the Betamax
format, and others will be appearing all
the time. One of these is The Complete
Beatles, a musical anthology spanning
the group's entire history - obviously of
special interest, being as it is a musical
subject.

Among other features, the C9 boasts
Beta Noise Reduction, a noise -reduction
system similar to Dolby, which will
reduce audio noise to a signal-to-noise ra-
tion of better than 43dB; mono or stereo
compatibility; noise -free pictures in slow
motion, frame -by -frame and still modes,
backwards or forwards; a signal booster
for poor reception areas; automatic tun-
ing; nine -event, two-week timer, auto
programme search, a full -feature infra -red
remote control and camera socket.

For more information contact your
local video dealer, or the Product
Manager, Sony Home Video on Staines
61600.

Keep It Clean

BIB have released a series of maintenance
products for use with microcomputers at
home and in the office. The first six pro-
ducts to hit the market are a Terminal
Maintenance Kit (including, among other
things, Screen-Kleen fluid for cleaning
screens, Print Cleaning Fluid for ribbon
guides, etc., cloth and brushes); 8"
Diskette Cleaners for the wet and dry
cleaning of drive heads; Anti -Static VDU
Cleaner; Computer Tape Transport
Maintenance Kit and Cassette Head
Cleaner. More products are on the way.

BIB rightly point out that preventative
maintenance is the best way to avoid
breakdowns, but consult the manufac-
turer of your micro before you lay into it
with too much gusto: over -use of
cleaners could also cause problems.

For more details contact BIB Computer
Care Division, Kelsey House, Wood End
Lane, Hemel Hempstead, Herts HP2
4RQ. Tel: 10442) 61291.

Sapona Chemical Systems are
bringing out four aerosol products for
maintaining computers, videos and audio
cassette recorders.

The new cleaners are a Tape Drive
Cleaner, which is non-flammable, non -
residual and quick -drying and will not
affect rubber, paint or plastics, and is
therefore safe and effective for delicate
computer and magnetic recording equip-
ment; a Pressurised Air Duster with a fine
extension nozzle to blow dust away from

delicate components and inaccessible
areas; VDU Cleaner Polish in the form of a
dry foam that will not run into machinery,
and which removes fine scratches as well
as dirt and stains (Sapona remind us that a
clean screen reduces eye -strain) and Anti -
Static Spray to disperse static electricity
which could interfere with the accurate
functioning of the computer.

Sapona also do Disc Cleaning Fluid and
a Print Wheel and Thimble Cleaning Kit.
For further information contact Jim
Palmer, Sapona Chemicals, 46-50 Upper
Dean St., Birmingham B5 4SG. Tel: 021
6226442.

Look In The Book

Elkan Electronics publish a range of books
for small computers, including the Tandy
TRS-80 and Dragon 32 colour com-
puters.

Some Elkan books were originally writ-
ten for the Tandy only, and need minor
amendments for use with the Dragon.
People who already have the Tandy
books and want to receive the amend-
ments for use with the Dragon 32 can
send a stamped self-addressed envelope
to Elkan, and will be sent them free of
charge.

There are new books and other
documentation out for those two micros,
and also for the Sharp PC -1211 and
PC1500. SAEs and enquires to: Elkan
Electronics, Freepost, 28 Bury New Rd.,
Prestich, Manchester M25 6LZ. Tel: 061
798 7613 (24 hours).

Sweep Statement

Two oscilloscopes from Hitachi Denshi
are being supplied by Reltech In-
struments. The V -203F is a 20MHz dual
trace model with a 1 mV/div vertical sen-
sitivity, add and subtract modes, active
sync separation for video and a rec-
tangular CRT with internal graticule and
variable illumination. The V -353F has a
35MHz bandwidth, a higher tube EHT, a
signal delay line, and a maximum sweep
speed of 2Ons/div.

Both models have a variable sweep

delay system which allows any section of
a waveform to be expanded for detailed
examination. The delay time is variable
between 1us and 100ms via a five way
switch and coarse and fine controls.

A trace identity mode brightens up the
portion of the waveform following the
delay, providing a rapid method of finding
the desired point on the waveform for ex-
pansion. Delay time jitter is better than
one part in 5,000.

Both models are warranted for two
years, and cost £304.00 and £480.00
(ex VAT) respectively. For more informa-
tion contact Reltech Instruments, Coach
Mews, St. Ives, Huntingdon, Cambs
PE17 4BN. Tel: (0480) 63570.

Wrap Around Sound

Minim Audio have made an ambisonic
decoder module available for hifi freaks to
fit to their own systems.

Ambisonic, or 'surround sound',
technology is designed to reproduce the
sound -field of the original recording loca-
tion, or at least give a convincing
representation of it. The relative distance
of a sound source from the recording
microphone, and (with four speakers) its
direction are captured on the recording,
so that on playback the recording seems
to be 'happening in the room'. The effect
is very different from stereo, or for that
matter quadrophonic, sound.

To get a complete surround sound ef-
fect, the sound has to be recorded, and
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MONITOR
encoded onto the record, with this in
mind, and then played back through an
ambisonic decoder with four speakers.
But Minim claim that their decoders have
a dramatic enhancing effect on ordinary
stereo recordings, played back through
four speakers; the decoder module in-
cludes a layout control to account for dif-
ferent speaker layouts, and a bypass
switch to enable the user to switch back
to conventional two speaker stereo.

The module measures 100 x 100mm
(4 x 4in) plus switches, and Minim stress
that it is designed to close tolerances and
is rigorously tested, so that it is compati-
ble in quality with high quality hifi
systems.

The module is called the AD2 and
costs £49.45, inc. VAT. Further en-
quiries to Minim Audio Ltd., Lent Rise Rd.,
Burnham, Slough SL1 7NY. Tel: (06286)
63724.

Joysticks

Midwich Computer Co. are now produc-
ing high quality analogue joysticks for the
BBC Micro, Dragon 32 and the Sinclair
Spectrum and ZX81. The joysticks are
designed to be hand held and are made of
injection -moulded plastic. There is a
push-button switch on the handle which
can be used, for instance, as a fire button,
and the works have a life expectancy of
over 200,000 operations. Each joystick,
or pair, is fitted with the appropriate con-
nectors, DIN plugs for the Dragon and
Sinclair and a 1 5 -way D plug for the BBC
Micro.

For the Spectrum machines, which do
not have an A/D converter, a low cost,

high speed four channel joystick con-
troller board is available. This plugs into
the expansion slot of the computers, and
an edge connector is provided for RAM
pack, disc drives, etc.

Prices per pair of controllers, inc. VAT,
are: Dragon 32: £15.98; BBC Micro:
£13.00; ZX81/Spectrum: £15.98; con-
troller board for ZX81/Spectrum:
£22.95. Orders and enquiries to the Mid-
wich Computer Co. Ltd., Rickinghall
House, Hinderclay Rd., Rickinghall, Suf-
folk IP221HH. Tel:10379) 898751.

Look out for a review of the Midwich
joysticks in HE.

Allophone Call

A year or two ago, it seemed that speech
synthesis for any but the most advanced
computers was still very much a 'thing of
the future'. But they were sneaking up on
us faster than most people realised, and
now talking toys and impertinent word -
processors are virtually taken for granted.

Two new speech synthesiser units for
VIC computers have appeared from Cur -
rah Computer Components. The 'Chat-
terbox' is designed to plug into the expan-
sion port of the VIC 20. Currah boasts
that the unit is possible for a complete
beginner to use successfully, and that the
method for synthesising words is simple
to manipulate. The words themselves are
constructed from a master list of
allophones (distinct sounds which appear
in the English language), so that the
vocabulary is unlimited, in English at any
rate.

A second module, known as the
'Mynah Module', has the same specifica-
tions as the Chatterbox, minus the in-
tegral software enhancement, which only
means in effect that the user has to refer
to his master list to select the allophones
to be used in the programme. And it's
cheaper. Current prices for the units are
Chatterbox: £57.45 and Mynah Module:
£49.95 (inc. VAT). For further informa-
tion contact Hales Ltd., PO Box 33,
Harrowbrook Rd., Hinckley, Leics.
Tel: 10455) 634746.

We hope to do a review of the Chatter-
box sometime in the future, so look out
for that. HE

BATTERIES NICAD
rechargeable 1.2V By GE:
'AA' HP7 5AH 74p
'C' 011 1.84H £1.87
'D' U2 1.24H E1.87
'0' U2 4AH Eng
PP3 19V) .075 AH am
Altai Universal Charger for above

BRIDGES W005/V802 18p
PLUGS P. SKTS S.
Banana Red/Black 9P
DIN 3 or 5 pin P. S. 17p

Earphone S. 5P
Speaker P.S. 17p
Altai Speaker P.S. 17p
ZENERS

03.613 CAT £2 BZY88 3v to 18v 5p

SNAPS PP3 3p BZX61 1851W 3v3 to 33v 7p

COILS Toko Minican 6 assorted types 50p

ELECTROLYTIC POLYESTER PLUG IN BOX

AXIAL PLUG IN
STYLE 10%
BY EVOX. MULL PLES ETC

63v All at 6p PCM All at Bp PCM
SP EV .001/400v 10 15
I 2.2/35v

.22/250v
.0022/400v 10 152.2 3.3/63v

.33/250v
.0033/400v 10 .47/250v 223.3 4.7/63v

4.7 10/16v
.0047/4000 10 .68,00v I5

10
6 10/63v

.01/630v

.522/250u 10
All at 12p
1.0/250v 15

10p 22/63v .033/250v 10 1.5,00, 22
10 33/63v
22 47/63v

.047/250v 10 2.2/250v 22
10

47 15p
.068/100v

10
All at 18p

129 100/16v
100 100/63v

.1/250v
In MFDS sixes in

3.3/1000 22
4.7/100v 27

mm
220 220/16v
330 220/63v
16v at 330/63v POLYESTER CERAMIC

18p 470/16v AXIAL 10% 5..15% "°'''
1000 470/63v 5P 99

10PF-4K7PF

2200 1000/10v .01 250, .33 100. E6 ONLY. Sp

3300 1500/6v3
4700

.022250v .47 250v

.04725p, 64 kw POLYSTYRENETYRENE

.1 160v 1.0 250v 2li PFS

.22.22 400v 1.5 100. 68/100/220/3-
30
470/1000/1500

TANT BEAD 5mm 2200 SP

Vol
.1 35 7p

DIODES
BA157/8/9 5p LEDS

.22 35 8p BY126/7 7p .125" TIL 209

.47 35 9p 0447/90/91 5p Green 12p

1.0 35 llp N914/6 2p Red 7p

2.2 20 13p 64001/2/4 3p Yellow 13p

4.7 25 15p 54005/7 6p CLIPS 3P

10 25 19p N4148 2p .2" TIL220

22 35 22p 65401/2 Ilp Green 120

47 25 42p 65408 13p Red OP

I DO 10 520 4A 200v stud Yellow 13p
19p' CLIPS So i

ii

FUSEHOLDER PCB MT4 11" 91, 20mm 7 'HSINK T03 29p

IC. 74 LS 164 39p CMOS 17 48p 35 42p TEL
12p 90 21p 170 33p 40 N 18 42p 40 40p 74 N
00 93 21p 191 33p 01 10p 19 28p 42 36p 00 to
60 109 21p 193 33p 02 llp 20 42p 44 36p 40 16p
15 122 33p 221 43p 06 42p 21 36p 47 36p 42 25p
20 123 33p 244 53p 07 14p 22 42p 50 20p 47 35p I

27 138 33p 251 33p 08 28p 23 llp 66 209 51 15p
30 139 33p 259 53p 10 Ilp 24 28p 69 lip 70 36p
32 153 33p 279 33p 11 10p 25 llp 71 lip 86 15p
33 157 26p 345 53p 12 15p 27 20p 76 42p 132 2159
54 158 33p 307 35p 13 20p 28 28p 81 lip 193 40p
74 160 33p 308 33p 14 42p 29 28p 82 18p 194 40p
85 161 33p 374 58p 15 42p 30 llp 93 13p 197 40p
86 163 33p 16 20p 34 90p 99 429

ICs OIL PINNING 1-1 LM AND CA 8101121 TBA
55p

301181 220 555181 16p 1200 116) TDA
308181 42p 5561141 42p 5flp
311181 419 565 1141 95p 1310114) MC4Sp
3241141 35p 567 181 59p 1458 181 27p
3391141 44p 651 1101 3046 141 59p
3481141 56p TBA 59p 3080 181 83p
359181 599 7091141 18p 3089/90 116159p
3891141 599 710 1141 32p 3900 1141 439
3811141 84p 741181 14p 3914118) E1.75
4258ZN E3.75 747114/ 42p 8035 1401 E2.15

748 181 32p 13500 1161 rap

KNOBS: Pol Alum 6 Matched types shaft 6rnm 75p
METERS: VU 40 X 40mm scale 0-25 65p. Hour £9.75
OPTO TIL 32 28p TIL 78 28p TIL 111 59p TIL 442 14p
PRESETS CERMET 1" RECT 20 turn. All values 10R -lm 37p
CERMET I" eq hone or vent 1 turn. All values 1011.1n, 19p
POTS with spindles 6 for El SLIDERS 6 for E1.50
RELAYS 6 assorted standard sizes 1/.2
RESISTORS E12 1 W C FILM 5% 1p M FILM 2% 3p
CF 14 1000 MF Ell 1000 RANGE 111 to 1M 19p
ROCKER for 11" x 1" hole SPST 15A 250v
SCRS BT106 77p. 106/600v 29p. S2060M 39p.
SOCKETS IC LP Gold T.I. 8 pin Bp 14/16 pin 89
Silver standard 24 on 16p 40/46 pin 249
SWITCHES Micro, Pushbunon, Toggle 3 each 12

TRANSISTORS 130135/6 22p TIP110/115 Vp
80139/140 31p TIP121/126 36p

AC127/8 25p 130232/6/8 29p TIP141 /2/7 96p
40161/2 28p 8E241/48 23p TIP2955 43p

AU113 E1.69 13E337/8 21p TIP3055 43p

BC107/8/9. 9p BE839/81 19p Z15300/500159
BC109C 12p BFX29/85/88 26918/30 15p
5C141/2/3 19p 17p 2N2222A 17p

BC177/8/9 12p BEY50 /1/2 19p 262905/6/719p
BC182/3/4. 6p El R139 24p 263053 22p

BC182L 6p BU208 89p 2N3054 29p

BC183L 6p 803264 DM 263055 39p

BC184L 99 MJE340 30p 2N3440/2 69p

BC212/3. 6p MPS4.05/6 14p 263702/3/4 7p
BC212L 6p MPS412/1412p 263705/6/109p
BC213L 61, MPS442/3 21p 263771/2 89p
5C214L8 9p MPSA55/6 21p 2N3773 E1.39

8C237/8/9 9p 0071/5/6 np 263904/5/6 9p
5C327/13 9p TIP29/30 17p 264061/71 7p

BC237/8 9p TIP314/32425p 2N5457/9 30p

BC477/8 19p TIP33C/34C 65p 266027/8 12p

BC547/8/9. 9p TIP35C/36C 65p 266107/9 37p
BC557/8/9 9p TIP41A/42A 2SJ49 62.12

BCY70/71 14p 37p 2SK134 12.12

601312 29p TIP47 29p El versions also

TERM BLOCK 12W 35P V REGS
TRANSFMER .2-04 97p
TRIMMER Ceramic -40 pf llp

LAA317K [36p
LM723 36p

TUNER LP 1169/79 75p LM7805/12/15 299
Add VAT at 15% then edd P&P 509. LM7905/12/15 35p

TO: CRIMSON COMPONENTS LTD LIST GIVING
66 JFK ESTATE 1061- PRICES .

WASHINGTON, NE38 7AJ
TEL: 0632 467814

5.1:03 ITEMS -
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7400 11p
7401 11p
7402 I 1p
7403 12p
7404 12p
7405 1Sp
7406 113p

7407 lap
7408 14p
7409 14p
7410 14p
7411 113p

7412 14p
7413 1

7414 lap
7416 18pp
7417 lap
7420 140
7421 18p
7422 20p
7423 180
7425 18p
7426 18p
7427 lap
7428 18p
7430 14p
7432 18p
7433 22p
7437 22p
7438 22p
7440 15p
7441 55p
7442A 30p
7443 70p
7445 50p
7446A 50p
7447A 36p
7448 45p
7451 15p
7453 15p
7454 15p
7460 15p
7470 30p
7472 25p
7473 25p
7474 18p
7475 22p
7476 25p
7480 48p
7481 120p
7482 65p
7483A 38p
7484 65p
7485 60p
7486 18p
7489 170p
7490A 20p
7491 36p
7492A 25p
7493A 24p
7494 35p
7495A 35p
7496 35p
7497 90p
74100 80p
74107 22p
74109 25p
74112 170p
74116 50p
74118 55p
74119 60p
74120 60p
74121 25p
74122 30p
74123 360
74t25 30p
74126 30p
74128 36p
74132 30p

74136 28p
74141 55p
74142 175p
74143 200p
74144 200p
74145 40p
74147 7Sp
74148 60p
74150 50p
741514 36p
74153 36p
74154 50p
74155 3601
74156 40p
74157 30P
74159 750
74160 400
74161 40p
74162 40p
74163 40p
74164 460
74165 450
74166 48p
74167 150p
74170 120p
74172 250p
74173 50p
74174 55p
74175 50p
74176 40p
74177 45p
74178 70p
74180 40p
74181 115p
74182 40p
74184A 90p
74185 90p
74186 470p
74188 250p
74190 45p
74191 46p
74192 45p
74193 45p
74194 40p
74195 40p
74196 40p
74197 40p
74198 BOp
74199 80p
74221 55p
74251 45p
74273 120p
74278 140p
74279 40p
74283 50p
74284 160p
74290 75p
74293 80p
74298 100p
74351 150p
74365 30p
74366 35p
74367 35p
74368 30p
74376 100p
74390 75p
74393 90p
74490 95p

741511 130
741512 13p
741013 lap
741014 2Sp
745015 12P
741020 13p
741021 130
74LS22 130
741026 14p
741527 130
74LS28 140
741030 13p
74LS32 13p
741037 140
741038 140
741840 12p4097
741842 300
741047 36p
741551 14p
741555 14p741873 18p3200
745574 160
741075 18p
741076 18p
741083 36P
741585 4"
741086 16p
741090 22p
745092 30p
74LS93 22p
745S95 40p
741S96 5013

741S107 20p
7410109 ZIP
7410112 20p
7415113 20p
7410114 22p
7410122 25p
7415123 340
7415124 90p
7410125 24p
7450126 25p
7410132 34p
741S133 25p
7415136 25p
7450138 27p
74L5139 27p
7410145 70p7410147 100p30P
741S148 75p
741S151 40p
7410153 40p
741S154 60p
7415155 Sop
7415156 36p
7455157 25p
7455158 30p
741S160 380
741S161 38p
7415162 38p
7450163 38p
7410164 40p
7410165 50p
7415166 600
7410170 70p
741S173 56p
7410174 40p
7410175 40p
741S181 90p
741.5190 36'7410191 36p
7410192 360
741_0193 36p
7415194 35p
7415195 35p
7410196 45p
7410197 45p
7410221 50p
741S240 55p
741.5241 55p
7415242 55p_.. - .- __

7410244 55p
7415245 70p
7415251 30p
74LS253 30p
7410256 150p
74LS257 30p
745S258 35p
7415259 55p
7410260 22p
7415261 50p
7410266 20p
7410273 55p
7410279 30p
7450283 40p
74LS298 90p

741_0321 150P
74LS323 155P
7415324 150p
741_0348 90p
74LS352 99P7410353 60p
7450363 140p
7410364 140p
7410365 30p
7410367 300
7410368 30p
7415373 55p
7410374 55p
74LS375 45p
7410377 70p
7418378 70p
7410390 46p
7410393 46p
74LS399 160p
7410467 900
7410540 90
7410541 80p
7410610
7415626 150p
7455628 150p
7410670 120p
7415687 400p

4041 40p
4042 40p
4043 40p
4044 40p
4076 48P
4077 18p
4078 16p
4081 14p
4082 15p
4086 40p
4089 125p
4093 240
4094 90p
4095 Thp
4096 70p

290p
4098 90P
4099 100p
4500 575p
4502 601,
4503 450
4505 45504507

3504508 130P
4510 45P
4511 45P
4512 48P
4514 110P
4515 1100
4516 00P
4518

__4°P
4520 50P
4521 OOP
4526 600
4527 60P
4528 50P
4532 70p
4534 4000
4536 270P
4538 901,
4539 200
4543 75P
4553 245p

4555 35P
4556 350
4560 120P
4568 250P
4569 170P4572

4583 90P
4584 35P
4585 751,
40085 90P
40097 50p
40102 140P
40103 1700
40106 361,
40109 100P
40163 60p
40174 501,
40175 5014
40193 601,
14495 3000
40244 601,
40245 180P
40373 1600
40374 160p

CA3028A5 120p
CA3019 80p
CA3046 70p
CA3048 220p
CA3059 285p
CA3060E 350p
CA3080E 70p
CA3086 48p
CA3089 200p
CA3090AQ375p
CA3130E 90p
CA3140E 40p
CA31407 90p
CA3160E 100p
CA3161E 150p
CA3162E 460p
CA3189E 300p
CA3240E 110p
CA3280G 200p
07002 4800
DAC1408-8 E2

641366 1960

HA1388 2500
1057106 700p
ICM7215613 El8
1CM7217 750p
ICM7555 80p
LC7120 330p
LC7130 325p
LF347 150p
1E351 480
1P353 95p
LF356P 95p
1E357 1100
5M10C 325p
LM301A 25p
LM307 45p
LM308 45p
LM3089 75p
LM310 120p
LM318 150p
5M319 215p
LM324 30p
L913342 90p
LAA335Z 140p
LM339 50p
LM348 65p
LM358P 60p
LM377 175p
LM380 75p
LM381AN 180p
5M382 120p
LM384 140p
LM386 90p
LM387 120p
LM389 95p
LM391 150p
LM393 100p
LM394 300p
LM709 36p
LM710 50p
151711 70p
LM723 35p
LM733 60p
LM741 18p
LM747 70p
LM748 35p
LM1014 150p
LM1801 300p
5M2917 200p
LM3302 75p
LM3900 50p
LA43909 85p
LM3911 125 P
LM3914 200p
LM3915 200p
LM3916 225p
LM13600 110p
M515131. 300p
M515165 500p
MB3712 250p

M83730 4000
MC1310P 1500
MC1445 2500
MC1458 36p
MC14951 350p
MC1496 70p
MC3340P 120p
MC3403 66p
MF10 250p
MK50398 E7
ML920 800p
MN57160 620p
MN6221A 600p I
9E531 1400
NE555 1601
NE556 450
NE564 4200
NE565 120P
NE566 155P
NE567 140P
NE570 410P
NE571 400P
NE5534A 1250
PLLO2A 5001,
RC4136 60P
RC4151 200p
S56613 265P
SAA1900 06
SAD1024A E9
SFF9634 800P
01490 350p
0876477 450p
8576488 450p
8576495 4000
SP8515 750p
TA7120 150p
T47204 1600
TA7205 250P
1A7222 1500
TA7310 150p
T8A6411301 E4
TBA800 80P
TBA810 1800
TBA820 900
TBA950 2250
TCA220 350p
1CA940 175P
TDA1004A300p
TDA1008 320P
TDA1010 200p
TDA1022 500p
TDA1024 120P
TDA1170 3013
TDA2002V £3
TDA2006 350P
1042020 320p
1106100 40P
TL062 60P
TL064 95P
TL071/81 250
1L072 /82 45P
TL074 100P
75084 900
15094 200P
11170 50p
TL430C -rep
UA2240 120p
UAA170 170p
ULN2003 100P
ULN2004 75P
ULN2068 290P
ULN2802 200P
UPC575 275P
UPC592H 275PU406
UPC1156H 300p
UPC1185 E5
652206 300P
AR2207 3750
XR2211 575P
)012216 675p
ZN414 80P

ZN419C 190p
ZN423E 130p
25424E 1300
ZN426E 300P
ZN427E 590P
ZN428E 4000
ZN1034E 200p
ZN1040E 670P
ZNA134 f23
ZNA234 850P

MJ4502 E4
MJE340 000
MJE2955 90P
MJE3305 70P
MPF102 30P
MPF103/4 3131,

MPF105 30P
MPSA12 700
MPSA13 500
MPSA20 50P
MPSA42 SOP

MPSA43 501,
MPSA56 25P
MPSA70 500
MPSA93 50P
MPSUO6 55P
MPSUO7 608
MPSU45 90P
MPSU65 78r,
TIP29A 35P
TIP29C 40p
TIP3OA 350
TIP30C 40P
TIP31A 40P
TIP31C 50P
TIP32A 40P
TIP32C 45P
TIP33A 908
TIP33C 80P
TIP34A 30P
110340 331,
TIP35A 1200
TIP35C 1500
TIP36A 1400
TIP36C 160P
TIP41A 45P
TIP41C 5517
TIP42A 500
TIP42C 60P
TIP54 160p

TIP120 50p
TIP121 70p
TIP122 60p
ripP114427 11210p0p

TIP2955 60p
.

ZTX -1"ZTX300 13p
ZTX452 46p
ZTX500 130
ZTX502 15p
ZTX504 30p
ZTX552 55p
ZTX652 60p,,,....,, 70.0

' . 'V NI CIK'M 55p
VN66 80p

29697 20p
25698 40p
287064 18p
29708 18p
29918 350
2N930 18p
251132 24p
291613 30p
251711 25p
2N2102 70p
252160 295p
292219A 25p
252222A 25p
2523694 17p
292484 25p

00252646 p
292905A 25p
252907A 25p
253053 25p
253054 55p
253055 35p
253442 140p
lIcr.Sq 7...

2N3702/3 10p
253704/5 12p
253706/7 10p
2N3773 200p
2N3819 2013

253823 30p
253866 90p
253904 15p
253906 15p
254037 661
2N4124 27p
254126 278
254401/3 250
254427 900
254871 50p
2N5062 35p
2N5087 27p
295089 27p
295172 27p
2N5192 75p
2N5245 40p
295401 500
295457/8 30P
2N5459 300
295460 60p
255485 36p
295875 250p
296027 3Dp
2N6052 300p
296059 325p
296107 660
2N6247 190p
296254 130p
296290 65p
20C1306 100p
20C1307 150p
2SC1957 90p
2001969 150p
2502028 800
2802029 2000
2002078 160p
2802335 2000
2SC2612 200p
39128 120p
39140 120p
39141 110p
35201 110p
35204 120p
40290 260p

-."'
40408 90P
40409 100p
40410 100p
40594 120p
40595 120p
40673 75p
40871 /2 103p

TIL321 /2 1300114
TIL330 140p
7750/60 200p

BRIDGE
RECTIFIERS
1A 50V 19p
1A 100V 20p1A

400V 25p
1A 600V 30p
2A 50V 30P
2A 100V 35p
2A 400V 45p
3A 200V 60P
3A 600V 72P
4A 100V 95p

V
6A 50
4A 400V 100p

80P
06A 100V 100

6A 400V
V 200p10A 400V

380p25A 40018

DISPLAYS
31015F 200p
DL704 140p
DL707 Red 140p
FND357 120p
END500 90p
FA,113507 90p
MAN3640 175p
MAN4640 200pTRANSISTORS

0161/2 401'
C107 14p
C1090 14p
C117 20p

169C 10p
C172 12p
C177/8 17p

179 180
182/3 10p
184 10p
187 30p

0212/3 10p
214 10p

0237 15p
C327 16p
C337 10p
0338 16p

461 25p
516/7 36r,
5475 120

C548C 9p
C549C 12p
05578 18p
C559C 16p
CY70 20p
CY71 20p
D135/6 40p
0139 40p

60p
D232D232 95p
0233 75p
D235 25p
0241 700
02424 70p
F2568 45p
F257/8 30p
FR39 20p
FR40/1 20p
FR79 20p
FR80/1 25"FR96 180p
FX30

34PFX86/7 25p
FX88 25p
FX89 150p
FY50 24p
FY51/2 24p
FY56 30p
FY90 75p
RY39 40p
SX19/20 20p
U104 225p
U105 170p
U108 250p
U109 Z!5p
U126 150P
U180A 120P
U205 175P
U208 200P

145 P
51X80 400p
UY69C 200P
310 50P

MJ8024 f4
MJ2501 2250
MJ2955 90P
MJ3001 22513

DRIVERS

9370 3000
UON61120p

9368 250p

UDN61 84
320p

PCB
MOUNTING

RELAYS

LOW PROFILE
SOCKETS BY TI

8 pin OP
14 pin 10p
16 pin 11p
18 pin 16p

20 pin 22022 pin 22p
24 pin 24p
28 pin 26p
40 pin 30p

6 or 12V DC
Coil SPOT 2A
2400 160P
6 or 12V DC
Coil DPDT 5A
24V DC
240V AC 230p
6 or 12V DC
Coil SPDT 10A
24V DC
240V AC Z25p

°PTO
ELECTRONICS

2N577 40p
OCP71 180p
OR P12 120p
ORP60 120p
ORP61 120p
TIL78 55p

WIRE WRAP
SOCKETS 8 TI

8pin 25p
14 pin 35p

pin
18 pin 50pp

20 pin 60p
22 p,n 65p
24 pin 70p- .2u pin 90p

.40 pin 1000

4000 SERIES

4000
,_

4 1

..7,

4002
1PP
12p

4006 93,P
4007

36p1:1P

4008
4009
4010

..,,_
r.,P

4011 .L0
4012

,..._.°P
4013 .4',
4014 .°P
4015 40p
4016
4017 Sop
4018

,,.
...P.....

4019 .16,2
4020 Sop
4 21
422 ''''P

45p
4023
4024

;rp
4025 13p

8°040269P
4027 20p4028 40p111216
4029 450

'-'4031 125p
4033 125p
4034 140p
4035 45p
4036 275p
4037 110p
4039 290p
4040 411n

0 PTO
ISOLATORS VERO BOARD

2.5" x 5" 95p
2.5' x 3.75" 85P
2.5" x 17' 3300
3.75- x 3.75" 96,
Vero Block 410p
3.75 x 5' 900
.75' x 17' 410

4.75' x 7.9" 530Pp
2,5' x 1' 110p
Spot Face Cutter 130p

11074 130P
MCT26 100p
MCS2400 190p
MOC3020 150p
IL074 240p
TIL11 70P
TIL12 700
TIL13 70P
111116 70P

DIODES
LEDs135127 12p

BYX36300 20p
0A47 ,,

*P0490/91 9p
0495
0A200

91,
0A202 lop
19914 41,
15916

7P194148 4p
154001/2 5p

94003 /4 5p
1

1N4005 ''''1N4006/7 7p
1N5401 /3 14p
1N5404.'7 19p

I S920 gpi

SWITCHES0.126"
TIL32 55p
TIL209 Red 9p
111211 12p
111212 Ye 140

Red 780
O.2.,

TIL200 Red 10p
T11.222 Gr 12p
111228 Ye 14p
Rectangular
LEDs IR O Y1

-  - ,,.'
4.1'

5585881 570p
TII 311 600p-,  ....._

TOGGLE SWITCHEE
Subminiature
SPSTIL60p, SPDT 66p
DPDT 700
Rotary Switches
IP120w, 2P6w, 3P4w,
4P3w 55p
DIGITAST
SWITCHES IKP
Push to make

IR,G,B)15p
Push to break (Black) 10,

de Switch DPDT 10,Slide wSquare PCB Switch 65.

LINEAR ICs
74LS SERIES 407581 11500

LC7137 270p
AN103 200p
AY1-0212 600p
AY" 313 66°P
AY1-1320 2:5p

-AY1 5060 99p
-AY3 1350 360p

AY3-8910 550p
AY3-8900 360p
AY 3-8912 625p
AY5-40070 Ell

741000 11p
741001 110
741002 11p
741503 12p
741504 120
741005 12p
741_006 12p
741 07 12p
741008 12p
741009 12p
741 S1(1 13n

RUGBY ATOMIC CLOCK
This Z80 micro controlled clock/calender
receives coded time data from NPL Rugby. The
clock never needs to be reset. The facilities
include 8 independent alarms and for each
alarm there is a choice of melody or alternatively
these can be used for electrical switching. A
separate timer allows recording of up to 240 lap
times without interrupting the count. Expansion
facilities provided.
Complete Kit £120 + £2.00 carr.
Ready Built Unit £145 + f 5.00 carr.
Reprint of ETI articles at £1.00 + s.a.e.

AS DESCRIBED IN
JUNE /JULY/AUGUST

ISSUE

MICROTRAINER
Complete Kit (64.00 + f1.00 p&p
8V 1.8A PSU 17.00 + 70p p&p
1802 Ref. f7.00
IDEAL for HOBBYISTS - learn and
explore the workings of microprocessors
and unravel the mystical field of computers.
INVALUABLE for training centres, schools
and industries - gives effective insight into
micros to engineers, electricians etc not
directly involved in the computer field.
INEXPENSIVE - a truly low cost teaching
aid - in fact a short step towards
developing new ideas and systems.

MICRO COMPUTERR
OFFtCIAt

Please phone for availability

BBC Model B £399
(inc) VAT) Carr £8/unit

Model A to Model B
upgrade kit £50

Fitting charge £15

Individual upgrades also available
WORD PROCESSOR 'VIEW'

16k FROM £52
TELETEXT ADAPTOR £195
PRESTEL ADAPTOR £90

SECOND PROCESSOR 6502 £170
SECOND PROCESSOR Z80 £290

ACORN SOFT/BBC SOFT/ GAMES PADDLES IN
STOCK

J I 'up

FLOPPY DISC INTERFACE
inc. 1.0 0.S £95 + £20 installation.

BBC FLOPPY DISC DRIVES
Single drive 51/4" 100K £235 + f6 carr.

Dual drive 5Y4" 800K £799 + £8 carr.
BBC COMPATIBLE DRIVES

These are drives with TEAC FD50 mechanism
and are complete with power supply

SINGLE: 100K £190; 200K £260; 400K £340

DUAL: 200K £360; 400K £490; BOOK £610

MICRO TIMER
The programmable clock/timer is a 6502 based
dedicated micro computer with memory and 4 digit
7 segment displays to form an extremely versatile
timing device with following features:
 24 hour 7 day timer
 4 completely independent switch outputs
 6 digit 7 segment display output to indicate

real time turn-off times and reset times
 Individual outputs to day of week, switch and

status LEDs
 Data entry through a simple matrix pad

Further details on request
Complete Kit £56.00 + £1.00 p & p
PSU f7.00 + 70p p & p

Construction details supplied

TECHNON I ATIC LTD
MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 lED

SHOPS AT: 17 BURNLEY ROAD, LONDON NW10
(Tel: 01-4521500, 01-450 6597. Telex: 922800)

305 EDGWARE ROAD, LONDON W2

PLEASE ADD 40p p&p & 15% VAT
(Export: no VAT, p&p at Cost)

Orders from Government Depts. & Colleges etc. welcome.

°WE Detailed Price List on request.
Stock items are normally by return of post.
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BI-PAK BARGAINS
5121 SCREWDRIVER SET
6 precision screwdrivers in hinged plastic
case. Sizes: - 0.8. 1.4. 2. 2.4.

2.9 and 3.8mm £1.75

51'41 NUT DRIVER SET
5 precision nut drivers in hinged plastic case.
With turning rod. £1 75
Sizes: - 3. 5. 4.4.5 and 5mm.

5141 TOOL SET
5 precision instruments in hinged plastic case
Crosspoint (Phillips) screwdrivers: -
H 0 and H 1 Hex key wrenches: -
1.5 land 2 5mm £1.75

5151 WRENCH SET
5 precision wrenches in hinged plastic case.

Sizes: -4.4.5. 5. 5.5 and 6mm. £1.75

BUY ALL FOUR SETS: 5T21 -5T51 and gel

HEX KEY SET FREE
HEX KEY SET ON RING.

Sizes: 1.5.2. 2.5. 3.
4. 5. 5.5 and 6mm.
Made of hardened steel

HX/1 £1.25

SIREN ALARM MODULE
American Police type screamer powered from

any 12 -volt supply into 4 or 8 ohm speaker.

Ideal for car burglar alarm, freezer break-
down and other security purposes. BP124 5

watt 12v max - Siren Alarm Module

£3.85
'Order No

BP124

BI-PAK SOLDER -
DESOLDER KIT
Kit comprises ORDER NO. SX80

1 High Quality 40 watt General Purpose
Lightweight Soldering Iron 240v mains incl.
3/16" (4.7mm) bit.
1 Quality Desoldering pump. High Suction with
automatic ejection. Knurled. anti -corrosive
casing and teflon nozzle.
1.5 metres of De -soldering braid on plastic
dispenser.
'2 yds (1.83m) Resin Cored Solder on Card.
1 Heat Shunt tool tweezer Type.
Total Retail Value over £12.00
OUR SPECIAL KIT PRICE £8.05

gkk

r "IRRESISTABLE
RESISTOR BARGAINS"

Pak No. Qts Description Price
$210 400 Mixed "All Type- Resistors LI
Sall 400 Preformed %AS watt Carbon

Resistors LI
$112 200 M watt Carbon Resistors LI
$113 200 k watt Carbon Resistors LI
$014 150 Ii watt Resistors 22 ohm -

2m2 Mixed L1

SXI5 100 I and 2 watt Resistors 22
ohm -2m2 Mixed LI

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

Quantities approximate, count by weight

5 rpiinecteos;s of Audio Plugs, Sockets and Con1'-2
to include DIN 180°-240' Inline

3.6 Pin, Speakers, Phono, Jack Stereo
and Mono etc Valued at well over £3 normal Order
No. SX25.

Our Price1.50per pork.
Guaranteed to save you money.
SX26 3 Pis of 6 pin 240' DIN Plugs and

Chassis Sockets 50P
SX27A 60 Assorted Polystyrene Bead

Capacitors Type 9500 Series PPD £1.00
SX28A 50 Assorted Silver Mica'Caps.

5.6pF-150pF £1.00
SX29A 50 Assorted Silver Mica Caps.

180pF-4700pF £1.00
SX30A 50 High Voltage Disc Ceramics 750v

min up to 8KV Assorted useful values £1.00
SX31A 50 Wirewound 9 watt (avg) Resistors

_ Assorted values 1ohm-12K LIN

TheThird and
Fourth Hand...

... you always need
but have never got "until now".

This helpful unit with Rod mounted
horizontally on Heavy Base. Crocodile clips
attached to rod ends. Six ball & socket Onto
give infinite variation and positions through
360° also available attached to Rod a 2 Vt diam
magnifier giving 2 5 x magnification. Helping
hand unit available with or without magnifier.
Our Price with magnifier as illustrated ORDER
NO. T402 £5.50
Without magnifier ORDER NO. T400 £4.75

BI-PAK PCB ETCHANT
AND DRILL KIT
Complete PCB Kit comprises
1 Expo Mini Drill 10.000RPM 12v DC incl 3

'collets & 1 x imm Twist bit.
1 Sheet PCB Transfers 210mm x 150mm.
1 Etch Resist Pen.
1 /alb pack FERRIC CHLORIDE crystals.

3 sheets copper clad board.
? sheets Fibreglass copper clad board.
Full instructions for making your own PCB,
boards.
Retail Value over £1 5.00
OUR BI-PAK SPECIAL KIT PRICE £9.75

LOADER NO. SX81

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

components including potentiometers - rotary and slider, presets- horizontal and vertical.

Resistors of mixed values 22ohms to 2M2 - 1/8 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, fuses. healsinks, wire, nuts/bolts,

gromets, cable clips and tyes, knobs and P.C. Board. Then add to that 100 Semiconductors

to include transistors. diodes, SCR's opto's, allot which are current everyday usable devices

In aH a Fantastic Parcel. No rubbish all identifiable and valued in current catalogues at well

iverE25.00. Our Fight Against Inflation Price -
- Beat the Budget

- Flown with Depression JUST E6.50.
0/No. SX85

L

"CAPABLE
CAPACITOR PAK S"

Pak No. Qty.' Description Price
5116 250 Capacitors Mixed Types LI
5117 200 Ceramic Capacitors Miniature

Mixed LI
Sill 100 Mixed Ceramics I pf 56pf LI
S11! 100 Mixed Ceramics EiRed--0.5mf LI
$120 100 Assorted Polyester/Polystyrene

Capacitors LI
SX21 60 Mixed C280 type capacitors

metal foil
$1/22 100 Electrolytics. all sorts

5023 50 Quality Electrolytics
50-1000mf

SX24 20 Tantalum Beads, muted
LIQuantities approximate. count by weight:

LI
LI

LI
LI

r
BARGAINS

$X9I 20 x Large .2" RED LED LI
5142 20 small 125 Red LED's L1

$943 10 Rectangular Green LED's .2 Ll
UK 30 Assorted Zener Diodes

250mw-2 waft mixed voltages
all coded. New. LI

3147 4 Black Instrument
Knobs -winged with pointer 'A'
Standard screw. Fit size 29
20mm 50P

SX49 20 Assorted Slider Knobs.
Black/Chrome, etc El

Sue 12 Neons and Filament Lamps Low
voltage and maim - various types
and colours - some panel mounting c1,4

5052

6 Black Heatsink will fit TO -3 and

TO -220. Ready drilled. Half price

value, LI
SX53 1 Power finned Heatsink. This heatsink

gives the greatest possible heat dissipation

in the smallest space owing to its unique

staggered fin design. pre drilled,

T03 Size 45mm squain 20mm high. 40p

SX54 10-66 size 35mm x 30mm x 12mm. 35p

5X55 Illieat Efficiency Power Finned Heatsink

90mm x 80mm x 35mm High. Drilled to

take up to 4 x

TO.3 devices

£1.50 each

Fr410GRAMMABLE UNIJUNCTION TRANSISTOR
"PUT" case TO106 plastic MEU22 Similar to
2N6027 /6028 PNPN Silicon
Price: 1-9 10-49 50-99 100* Normal Retail
Each: 20p 18p 15p 13p Price E0.35 each

SX33A 6 small (min (SI:1ST/SPOT Toggle
Switches 240v 5am p £1.00

WM 6 Rocker Switches
250V 2A LI .00

SX32A 12 Assorted Jack 8, Phono plugs,
sockets and adaptors, 2.5m,
3.5mm and standard sizes £1.00

SX71 50 BC108 "Fallouts" Manufac-
turers out of spec on volts or
gain You test. £1.00

SX72 A mixed bundle of Copper clad
Board Fibre glass and paper.
Single and double sided. A
fantastic bargain £1 .00

FiRAND NEW LCD
DISPLAY MULTITESTER.
RE 188m

LCD 10 MEGOHM INPUT IMPEDANCE
'3 W digit  16 ranges plus hFE test facility for
PNP and NPN transistors Auto zero, auto
polarity Single-handed. pushbutton
operation Over range indication '12.5mm

W -inch) large LCD readout  Diode check
*Frst circuit protection *Test leads, battery
and instructions included.
Max indication 1999 or - 1999
Polarity indication Negative only.

Positive readings appear
without + sign.

Input impedance 10 Megohms

Zero adjust Automatic
Sampling lime 250 milliseconds
Temperature range - 5°C to 50°C
Power Supply 1 x PP3 or equivalent 9v

battery
20mW
155 x 88 x 31mm

Consumption
Size
RANGES

DC Voltage 0-200mV.
0-2-20-200-1000V. Acc: 0.8%
AC Voltage 0-200-1000V.
Acc. 1.2% OC Current 0-200uA.
0-2-20-200mA.0- 10 A. Acc: 1.2%
Resistance 0.2-20-200K ohms.
0-2 Megohms, Acc: 1%
BI-PAK VERY LOWEST POSS PRICE

£35.00 each

d

so

r- SINGLE SIDED FIBREGLASS
BOARD

Order No. Pieces Sin Skins. Price

FBI 4 9 x Di" 100 E1.50

FB2 3 11 x 3" 100 E1.50

F83 4 13.3" 156 E2.08

DOUBLE SIDED FIBREGLASS
BOARD

FBI 2 14 x 4" 110 UPI

SILICON POWER TRANSISTORS

L

- 103
NPN like 293055 - but not full spec
100 watts 50V min
10 for L1.50 - Very Good Value
100s of uses - no duds
Order No. SX90 A

r
REGULATED',

/VARIABLE

STABILISED

!POWER SUPPLY

1 Variable horn 2.30 volts and 82 Amps Kit includes -

1 - VP530 Module, 1 25 WI 2 amp transformer,
- 0-50v 2- Panel Meter, 1 - 02 amp 2" Panel Meta,

1 - 070 ohm vorewound potentiometer. 1 - le7 ohm
wirewound potentiometer Wrong °swam

ircluded VPS30 KIT f20.

SX38 100 Silicon NPN Transistors -all
perfect Coded mixed types with
data and eqvt sheet. No rejects.
Real value. £3.00

SX39 100 Silicon PNP Transistors -
all perfect. Coded mixed types
with data and egvt. sheet. No
rejects. Fantastic value. £3.00

2113055 The best known Power Transistors in the
World - 253055 NPN 115w.
Our BI-PAK Special Offer Price,
10 MI 50 off 100 of
L3.50 L16.00 E30.00

10312 COMPLIMENTARY PNP POWER
TRANSISTORS: TO 293055.

Equivalent M12955 - BD312 - TO3
SPECIAL PRICE £0.70 each /

10 off L6.50 yt

Send rdeBistioD Doecnkt

ST., WARE,

E 4 ,BI - P

HERTS.

AKPO BOX 6 WARE HERTS

Addis', VAT AND 50p PER ORDER POSTAGE AND PACKING

TERMS: CASH WITH ORDER. SAME DAY DESPATCH. ACCESS,

BARCLAYCARD ALSO ACCEPTED, TEL 1092013182. GIRO 388 7006

MORE BARGAINS!

SX51 60 metres PVC covered Hook-up
wire single and stranded. Mixed
colours.

SX58 25 Assorted TTL Gates 7400
Series 7401-7460.

SX59 10 Assorted flip Flops and MSI
TTL

SX60 20 Assorted Slider
Potentiometers

S862 40 Assorted Pre -Sots HoriVert
etc.

SX79 10 Reed Switches - glass type
3 Micro Switches - with lever

LI

LI

LI

LI

LI

El

Use you creant cars Ring no on Ware 318, NIA and

get your order eon faster Goods normally sent lnd

Class Mad

Rernembe, you must add VA1 at 15 no yyx,

total Postage add 15p .1c total aide
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BI-PAK BARGAINS
lltIACS - PLASTIC
4 AMP - 400v - TB202 - TAG 13613

1099 10 OFT 50 OFT 100099

400 £3.75 £17.50 L30.00
8 AMP 400v - 10220 - TAG 425
SOp £5.75 L27.50 £50.00

SLIDER POTENTIOMETERS

Plastic 10mm Trawl Mono ALL AT
1203 5 170 ohm: to . 41k lin 500
tOM 5 v II LIn /1)(1185 471 log PEA PAKGM 5 224 trn DAM 100k In
SX68 5 x 221 leg SX705 1 meg ttn

5840 250 Silicon Diodes -Switching like
154148 D0-35 All good-uncoded. Worth
double our price 45v 75mA L1.25

5141 250 Silicon Diodes -General Purpose. like
082001202 BAX13/16 Uncoded
30100v200mA D0.7 £1.25

OPTO 7 -Segment Displays
Brand New 1st Quality

LITRONIX DL 707R 14 -pin
Red 0.3' Common Anode Display 0-9
with right hand decimal point TTL
compatible 5v DC Supply. Data supplied.

5 pieces £3 160p each)
IN 10 pieces £5 150p each)
PACKS 50 pieces £20 140p each)
OF 100 pieces £35 135p each)

1,000 pieces £300 130p each)
THE MORE YOU BUY -

THE LESS YOU PAY!

MINIATURE TOOLS FOR HOBBYISTS
*mature round nose fide cutters -

insulated handles Chinch length Order

No 1013

Miniature long nose pliers - insulated

handles 51/2inch length. Order No 0044

IS)Miniature hand nose pliers tnsulated

handles 51/21nch length Order No Y045

FLEXEY DRIVER

A flexible shah screwdriver for Mose awkward to get al screws there

length °Month Order No 15- 1 flat blade dmm 15.2 Cross point nor E1.75 each.

Miniature end nippers insulated handles v

41/2inch length. Order No 0046

MIntature snipe nose pliers with .de

cutter and serrated laws - insulated

handles Poch length Oder No 704?

All with insulated handles

ALL AT

1.25

41411=1:000,
=tft=9242Ei)-- '

EXPERIMENTOR
BOXES - ALUMINIUM -
PLASTIC
ALUMINIUM BOXES
Made with Bright Aluminium folded
construction with deep lid and screws
SIZE '1 W H Order No. Price

51/4 21/4 11/4 159 89p
4 21/4 11/4 161 83p
4 21/4 2 163 830
3 2 1 164 07p
8 6 3 166 £1.58
6 4 2 167 £1.12

All measurements for boxes are shown in inches

GRIP-ORIVER

linch long screwdriver with spring loaded grip on

end to hold screws in position while reaching into

those dinicult places Order No 00-1 flat blade 4rnm

50 .7 Cross point no0 85a wth

INEXPENSIVE TOOLS OF IMMENSE VALVE
Combined wire stripper, caner, crimper in. 25 as.

rerminah for crimping Order Na WS2 Our low pone E1.20 seek

Plastic Boxes
Coloured Black. Close fitting
Flanged Lid, fixing screws into brass bushes.
SIZE 1 W H Order No. Price

4 2 1 141 £1.00
43/4 21/4 11/4 143 £1.30
6 31/4 2 144 £1.80

Plastic as above but with aluminium top panel
4 23/4 1 146 £1.40

Plastic sloping front
51/4 4'/a 21/4

slope

to

11/4 148 £2.14
L = Length. W = Width. H = Height

RA NUT DRIVER SET
Set of 5 BA spanner shafts plus universal handle in roll -up
wallet. Sizes 0 BA 2-4-6-8 BA. Order No T182

NEON SCREWDRIVER

7tin blade no 1451 0.05p each

Ain blade no 552 0.50p each

Satisfaction or your money back has

always been BI-PAK's GUARANTEE and it still is

All these Sale items are in stock; in quantity and
we will despatch the same day as your

order is received

IC SOCKETS
The lowest price ever.
The more you buy the cheaper they come,
Pin 10 off 50 off 100 off
8 pin 85p 63.50 £0.00
14pin 00p 63.75 611.50 I.

16 pin 95p 64.00 E7.00
?A pin 62.50 £11.00 £20.00

VOLTAGE REGULATORS

T0220
Positive + Negative +
7805 - 50p 7905 - 55p
7812 - 511p 1912 - 559
7815 - 50p 7915 - 55p
:824 - 509 7924 - 559

BI-PAK'S OPTO 83 SPECIAL
A selection of Large 6 Small size LED's in Red

Green, Yellow and Clear, plus shaped devices

of different types. 7 Segment displays, photo

transistors, emitters and detectors.

Types like Mall, EPT100 etc. Plus Cadmium

Cell ORP12 and germ. photo transistor

OCP71. TOTAL OF 25 PIECES

0/NO n)(57A

Valued - Normal Retail E1200

Our Puce

£5.00

SEMICONDUCTORS FROM
AROUND THE WORLD

100
A Collection of Transistors. Diodes. Rectifiers. Bridges. SCR's.

Triacs. IC's both Logic and Linear plus Opto's all of

which are current everyday usable devices

Guaranteed Value over £10 at Normal Retail Price

101M5

for 4- o0 Data etc in

every pal.
only Order No. 5X5F

MW398 NI -DAD CHARGER
Universal Ni-Cad battery charger All plastic
case with Litt up lid. Charge/Test switch. LED
indicators at each of the five charging points

Charp - Power -
220-240V AC

U12 It 5V denial Dims -
iU1 1 11 510-C-1 210 x 100 x 50mm
U2 ( 5V -11-1 £6.85

POWER SUPPLY OUR PRICE £3.25
Power supply fits directly into 13 amp socket
Fused for safely Polarity reversing socket
Voltage switch Lead with multi plug
Input- 240V AC 50HZ Output -3.45.6.
7 5. 9 8, 12V DC Rating -300 ma MW88

r, Amp SILICON RECTIFIERS
Glass Type similar 1144000 SERIES 1444001-154004

50 - 500y -- uncoo-I - you select for ALTO
ALL perfect devices - NO duds Min 50y
50 for £1.00 worm double ORDER NO 0076

Silicon General Purpose NPN Transitors 10-10 Case

Lock tot leads - coded C07644 Similar to BC147
- BC107- PM ALL NEwt VCE 70y IC500mA

Re 75-050 50 off 100 off 500 off 1000 off -

PRICE £2.00 £3.80 £17.50 £30.00,1
Silicon General Purpose PNP Transistors TO -5 Case

Lock fit leads coded CV9507 similar 0N2905A lo

8E7(30 VC 60 IC 600mA Min Hte 50 ALL NEW,

50 off 100 on 500 off 1000 on

PRICE £2.50 £4.00 £19.00 £35.00
Order as CV9507 A

rSilicon NPN`L' TypeTransItor
TO -92 Plastic centre collector

like BC182L - 1831 --- 1841
VCBO 45 VCEO 30 IC200mA Hfe 100-400

ALL perfect devices - uncoded ORDER AS SX1831

50 off 100 off 500 off 1000 off

£1.50 £2.50 £10.00 £17.00

PNP SILICON TRANSISTORS:
Similar ZTX500 - ITX214 - E -Line
VCEO 40 VCBO 35 Ic 300mA Hfe 50-400

Brand New - Uncoded - POW Devices

50 off 100 off 500 off 1000 off

f2.00 £3.50 £15.00 £25.00
I.- Order as EXPNP

DIGITAL VOLT METER MODULE

3 x 7 segment displays Basic Circuit 0- 2V±

tristructions provided to extend voltage 5 current

ranges Operating voltage 9.120

Top. Power Consumption 50mA

0/NO 5099 Once only price

£9.95
ELECTRONIC SIREN 12v DC
Red plastic case with adessiable tieing

bracket frrets high-pitched wailing note of

varying mach . 100 cycles per minute

Dims- 90mm Idol

60mm Idepthl

Power - 12 v oC

I ur Price:- £5.501

MULTITESTERS
1,000 opv Including test leads Is Battery. 30,000 opt. Including test leads and case.

AC volts:- 0-15-150-500-1,000. AC volts- 0.2.5-10-25-100-250-500-1,000.

DC volts:- 0-15-150-500-1,000. DC volts:- 0-0.25-1-2.5-10-25-100-250-1,000.

DC currents:- 0-1ma-150ma. DC current:- 0-50ua 0-5ma-50ma 0-12amps.

Resistance:- 0-25 K ohms 100 K ohms. Resistance:- 0-6K ohms -70K ohms-6meg ohms-

Dun- 90
61

x 61 x 30mm. 60meg ohms

Decibels:- -20dh m plus 56db.

Short test- Internal buzzer.

DOME TWEETER I Dims:- 160 x 110 x 50mm

0/No.1322.0UR PRICE £6.50 ONLY

Dome Tweeter for systems up to 50W. Impedence 8
ohms, Frequency Response 2000-20000Hz. Dims
98rnm die x 31mm deep.

OUR PRICE £2.85 0/No. DMT200

0/No. 1315. OUR PRICE
ONLY £24.75

Sendyo your orders t Dept. HE4, BI PAK PO 6 WARE HE R S

ACCESS,TERms,cAsHvITH°RDER.sAEDA:DspATcH

BARCLAYCARD ALSO ACCEPTED. TEL 1092013182. GIRO 3087006

Add 15', VAT AND 511p PER ORDER POSTAGE AND PACKING

SILICON BRIDGE
RECTIFIERS

Comprising 4 x 7J amp
rectifiers mounted on PCB

VRM - 150vIts
IFM - 1.5Amps

Size: 1 inch square

10 off £1.00
50 off £4.50

100 off £7.50
Order No. As: 4 RI BRect.

r. INTRUSION
ALARM

The DOOR BIRD
DB 2000 alerts you
before your door is
opened. Just hang
on the inside door
knob - alarm is ac-
tivated as soon as
the outside door
knob is touched.

ONLY

£3.95
L_

Zy

EDGE CONNECTOR
for SINCLAIR
23 -way as used for

ZX8 1 £1 .95 each
28 -way as used for Spectrum £2.25 each

RATCHET SCREWDRIVER KIT
Comprises 2 standard screwdriver blades 5
and 7mm size. 2 -cross point, sizes 4 and 6. 1
Ratchet handle. 5 -in -1 Kit £1.45 each 0/No.
3299.
40 amp Silicon Rects. 300PIV, TO48 STUD.
135p each. 10 for ES.

Use your credit card. Ring us on Ware 3182 NOW and

get your order even faster. Goods normally sent 2nd

Class Mail.

Remember you must add VAT at 15'?/ to your order

Total, Postage add 75p per total order.
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 Into Rodents

Jump
Gerb

Dave Fountain

THE MODERN DAY CHILD - or, to use
the technical term, 'spoiled brat' - has
been raised on computer -analysed milk
and scented toilet paper for so long that
it much prefers the latest video game or
drum synthesiser to the innocent
pleasure we once had tending to the
every need of small, boring bundles of
fur. Give a brat a puppy these days and
the first thing it does is look for the
battery compartment!

It is sad that this age-old relationship
with animals is being lost, so to
compromise I have designed a project to
bridge the gap between that old-time
country feeling and today's marching
electro-technology. This way they get
the best of both worlds, and it's cheaper
than paying for all that pre -packed food
and useless plastic toys.

The control circuitry of the Gerbil
(Figure 1) is straightforward enough and
should not prove difficult to even the
absolute beginner. It is based around the
Honda SX41387/A/V/1 10 chip, a
ROM, left-handed, index-linked bucket
cascade device with fully programmable
flip-flops (or plimsolls), an in-built
sequential timer, and its own
personalised number plates. This
op rates not only as a dumping point, a
grid, and a basic building block in any
system, but is also large enough to mix
cement on and proved invaluable when
they built my extension. But that's
nothing to do with you.

As you can see in the graph (Figure
8), if you can find Figure 8 that is, the
overall analogue curves of the circuit
provide infinite design. They are actually
based on the frequency pattern of Barry
Manilow's voice - whoops, bang goes
my credibility - and the latest Vidal
Sassoon hairstyles. The figures along
the axis of the graph are in ancient
Egyptian script, so you probably won't
understand them. You probably won't
understand the rest of the design either.

Still, don't worry about it, we can't
all be brilliant, can we?

The prototype was made on a cream
cracker (well the wife was using the
breadboard at the time) and flying leads

Beasties,(2.0_ ric

0,140 'lot) voAtit

4t.t2t \..1101,", rifxf
lLtref, O

o

c)}

Do you have trouble
making your kids
look after their pets?
Do you find the
rabbits kicking over
the dustbins at
night; the hamsters
gnawing their way
out of the cages and
raiding the fridge;
and the rattlesnake
refusing point blank
to take its syrup of
figs? Well, don't
keep going to the
doctor for
tranquilisers. The
answer lies right
here!

were connected via very long Veropins
so the unit can double up as a brush for
the dog. There is a printed circuit layout
available but it's so messy I wouldn't
bother if I were you. Component
positions are not critical, though it does
improve the look of the finished unit if
you don't have resistors and stuff
poking out of the back.

The power supply unit I used came
out of an old electricity generating
station and was rated at a hundred
megawatts. This was buried in thirty
feet of concrete, lined in lead and fed via
bus bars from the National Grid. If you
employ a similar PSU remember to tap it
down to one and a half volts before you
pour in the last of the concrete.

Alternatively, a digital watch battery
will suffice. I did not have one handy at
the time.

Constructing the Bodywork
It is essential that the electronics are
screened from stray FM interference and
boring political interviews on television
at all times. A trailing earth is therefore
recommended, and fortunately the
gerbil has a fairly long tail to facilitate
this. A hundred and twenty five turns of
soft grade wire wound on a reasonably
flexible former - I found predigested
chewing gum most useful for this -
creates a realistic tail and acts as an
excellent aerial for Radio Three. By
adding a few extra components and an
amplifier, the unit becomes a tuned
receiver, though the effect on people
with weak hearts of an approaching
gerbil blaring out Mahler can be a trifle
unsettling. Before adding this
refinement to your unit, our advice is to
check out the insurance policies you
may have on any cardiac patients in
your household.

The constructional details for the
bodywork are shown in Figure 1 15a
(see overleaf). We used 1 2mm sheet
aluminium for the shell, finished off with
Artificial Gerbil Fur (AGF) which is
obtainable from any quality taxidermist
or Chinese take -away; old cat whiskers,
obtainable from any old cat; and a cute,
twitching pink nose. I could tell you
where to obtain the last item, but they'd
only censor it. (You're right! - Ed).

With a pair of finely -honed tin snips,
cut the aluminium sheet along the lines
marked A, B, and F on the template.
Fold lip F over ferrule G and hammer
home. Then call the hospital; you've just
severed your left forefinger.

Still, we all have to learn the hard
way.

Next, apply flange Q to stanchion J
and seal. Now for best results this
should be a braised joint. If you cannot
run to the expense of your own home
braising rig, follow this procedure:

A) Fold Q over J as previously
described (35 pages ago).
B) Drill metal plate Q to line up with
previously drilled holes in plate J.
C) Tap holes in sheet J to accept
suitable screws.
D) Swear a great deal at the top of
your voice because the holes do not
line up.
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Into Rodents II

BRIDGE RECTIFIER

250V MAINS
OR ANY OTHER

UNSTABLE SUPPLY
MY DENTIST

7 LIQUORICE
ALLSORTS
(ASSORTED)I

1111011M
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BED SPRING
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Figure 1. The gerbil circuit is easy to follow. In fact, you can go round and round for hours.

1

7' (M4 x
JERBIL

+2)

+ OR -173
TUESDAYS

NOTE ( 1 ); TAIL CONFIGURATION. T

T = x 31/1-42 cos 9

WHERE Z IS THE CIRCUMFERENCE OF A 12 YEAR
OLD TORTOISE SHELL, AND T42 IS A SONG TI TLE.
COS IS A TYPE OF LETTUCE.

Figure 2. The body. If aluminium proves hard to work, Nibble-O-Brek carton is a suit-
able substitute, provided the greaseproof lining, transfers, crumbs etc. are removed.

E) Drill more holes in metal plate Q so
they do line up.
F) Screw plate Q to plate J.
G) Swear even more at the top of
your voice as the last screw -head
shears off and it all falls apart.
H) Throw your bodywork away and
start again, first going out to buy
your own home braising rig.

(This last part was sponsored by the
Home Braising Rig Sellers Federation).

When you have completed this, paid
off the mortgage and sold your soul to
the devil, juxtapose indented flap X to
the floor, solder into position and then
put out the fire you have just started in
the middle of the carpet. Finish off with
smooth glass-paper - if you're into that
sort of thing - spread glue all over your
hands, your best suit and the AGF and
connect the power. Once you have
replaced the fuses we are ready for test
out.

(God, this is exciting).

Test Procedure
The basic principles of gerbil operation
can be described as follows; it is a small
fuzzy animal which spends most of its
time hiding asleep in a ball of straw,
wandering out occasionally to step in its
water tray and throw its food about the
cage. At midnight it starts running in the
treadmill you meant to oil weeks ago
and as you are now too tired to get up
again, it keeps you awake until the early
hours.

The principles behind radio control
are a little more difficult to explain, so I
haven't bothered.

In testing out the unit you must be
aware of crossband modulation and
induced phasing. Either effect would
send the gerbil flying up the nearest
trouser leg. To avoid accidental
triggering, therefore, we advise any
gerbil operator to strap his turnups to his
legs by the use of elastic bands. Any

ladies present will have to make their
own arrangements, though in an
emergency I would be available on a
consultative level providing they are
young, blonde, and prone to cheap
wine.

The control unit has four toggle
switches, three potentiometers, and an
'0' Level in Domestic Science. Toggle
One controls forward and reverse
motion, and Pot One controls the speed.
Toggle Two controls right and left
motion, and Pot Two its speed. Toggle
Three is supposed to control another
motion, though it was not all that
reliable, so that's why there is a third
pot. If you run behind the gerbil with this
you should be alright. Toggle Four
throws out a blanket radio control signal
that will launch all NATO missiles at
Russia. Unfortunately it may be prone to
generating sideband interference on
local television and hi-fi sets, so before
operating this control we advise you to
check with the Post Office and the
Kremlin.

(NB: Control of whisker twitching ie
pitch, yaw, and speed, may be
introduced in a future article, providing
the cost of my typewriter goes down).

Application
Although designed as an educational toy
for children, the gerbil can be used for
practical everyday purposes such as
cleaning blocked drains, running
electrical cables under floorboards and
scaring the hell out of nervous
neighbours. We asked world-famous
child expert and winner of the Nobel
Prize for Talking To People Till They Die
Of Boredom, Professor Hans
Acrossthesea, what he thought about
the unit:

"Ze radio -controlled yerbil?" he said.
"Vot a load of dingbat's kidneys."

Still, what does he know?

Fault Finding
There were one or two problems with
the prototype, though we managed to
get away with a suspended sentence.
However, a few brief symptoms and
remedies.

1) No response to controls - you
haven't built the project.
2) The unit jumps all over the
furniture, screaming and shedding fur
- the cat thought it was real and ate
it.
3) The power station wants the
transformer back - tough.
4) Your children develop an allergy to
gerbils - typical. Spoiled brats.
And finally, Buylines. The ICs used

are only obtainable from an old man in
outer Mongolia who cobbles them
together on wet Tuesday afternoons.
However, in a special East/West deal
with the USSR we have arranged for
one IC to be given away free with every
pair of iron curtains you buy. The
bodyshell can be bought for £83 plus
VAT from Rodent Projects International
Ltd., Hamster Lane, Mousall, Littlesex.
Good luck, and keep them whiskers
twitching.

HE
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Sinclair ZX Specti
16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high -resolution
graphics...

From only
025!

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Now there's the ZX Spectrum! With
up to 48K of RAM. A full-size moving -key
keyboard. Vivid colour and sound. High -
resolution graphics. And a low price that's
unrivalled.

Professional power -
personal computer price!

The ZX Spectrum incorporates all
the proven features of the2X81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have access to a range of 8
colours for foreground, background and
border, together with a sound generator
and high -resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
for an upgrade. The cost? Around £60.

BLUE
EDIT

DEF FN FN

SIN

A5N

READ

CLOSE *-,
LINE OPEN*

; \COS TAN IN
''

RND

..:.',1

\\\t`

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional -level computing.

There's no need to stop there. The
ZX Printer -available now- is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board.

VERIFY

SGN

L PRINT

PAPER

MELLOW WH

MOVE

STR $

MERGE

ABS

L LIST

FLASH

"V

BRIGHT

Key features of the
Sinclair ZX Spectrum
 Full colour- 8 colours each for

foreground, background and border,
plus flashing and brightness -intensity
control.

 Sound -BEEP command with variable
pitch and duration.

 Massive RAM -16K or 48K.

 Full-size moving -key keyboard- all
keys at normal typewriter pitch, with
repeat facility on each key.

 High -resolution - 256 dots
horizontally x 192 vertically, each
individually addressable for true high -
resolution graphics.

 ASCII character set -with upper- and
lower-case characters.

 Teletext -compatible - user software
can generate 40 characters per line
or other settings.

 High speed LOAD & SAVE -16K in 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
data files.

 Sinclair16K extended BASIC -
incorporating unique 'one -touch'
keyword entry, syntax check, and
report codes.
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!X Spectrum software on
assettes -available now

The Spectrum software library is
rowing every day. Subjects include
ames, education, and business/
Dusehold management. Flight
imulation...Chess...Planetoids...
istory...Inventions...VU-CALC...VU-3D
.Club Record Controller...there is
)mething for everyone. And they all
lake full use of the Spectrum's colour,
Dund, and graphics capabilities.You'll
ceive a detailed catalogue with your

pectrum.

FX Expansion Module
This module incorporates the three

inctions of Microdrive controller, local
'ea network, and RS232 interface.
onnect it to your Spectrum and you can
Dntrol up to eight Microdrives,
Dmmunicate with other computers, and
rive a wide range of printers.

The potential is enormous, and the
iodule will be available in the early part
11983 for around £30.

air-1=1mb-
iinclair Research Ltd, Stanhope Road,
;amberley, Surrey GU15 3PS.
'el: Camberley (0276) 685311.

The ZX Printer -
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCII character set -including lower-case
characters and high -resolution graphics.

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
per line and 9 lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
full instructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing
by providing mass on-line storage.

Each Microdrive can hold up to 100K
bytes using a single interchangeable
storage medium.

The transfer rate is 16K bytes per
second, with an average access time of
3.5 seconds.And you'll be able to connect
up to 8 Microdrives to your Spectrum via
the ZX Expansion Module.

A remarkable breakthrough at a
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50.

How to order your ZX Spectrum
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, of course. We want
you to be satisfied beyond doubt -and we
have no doubt that you will be.

FTC: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. Order1
city Item Code Item Price

£
Total
£

Sinclair ZX Spectrum -16K RAM version 100 125.00
Sinclair ZX Spectrum -48K RAM version 101 175.00
Sinclair ZX Printer 27 59.95
Printer paper (pack of 5 rolls) 16 11.95
Postage and packing: orders under £100 28 2.95

orders over £100 29 4.95
Total

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

'Signature

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

PLEASE PRINT
'Name: Mr/Mrs/Miss L_ 1 1 1 l 1 1 1 1 1 1 1 1

I Address
L 1 1 1 1 1 1_ I 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 HEL904_

FREEPOST- no stamp needed. Prices apply to UK only. Export prices on application.



MINI -MULTI TESTER Deluxe pocket size precision mov-
ing coil instrument, Jewelled bearings - 2000 o.p.v. mirro red scale.
11 instant range measures: DC volts 10, 50, 250, 1000.

AC volts 10, 50, 250, 1000.
DC amps 0 - 100 mA.

Continuity and resistance 0 - 1 meg ohms
in two ranges. Complete with test prods
and instruction book showing how to
measure capacity and inductance as well.
Unbelievable value at only £6.75 + 60p

post and insurance.
FREE Amps range kit to enable
you to read DC current from 0 -
10 amps, directly on the 0 - 10
scale. It's free if you purchase
quickly, but if you already own a
Mini -Tester and would like one,
send £2.50.

SUPER HI -H SPEAKER
CABINETS
Made for en expensive Hi-Fi outfit
- will suit any decor. Resonance
free. Cut-outs for 61/2" woofer and
21/2" tweeter. The front material is
Dacron. The completed unit is most
pleasing. Supplied in pairs, price
£6.90 per pair (this is probably less
than the original cost of one
cabinet) carriage £3.00 the pair.

GOODMANS SPEAKERS
61/2" 8 ohm 25 watt £4.50. 21/2" 8 ohm
tweeter. £2.50. No extra for postage if
ordered with cabinets. Xover £1$0.

DITTO but for 8" speaker and 4"
tweeter. £7.50 + £3.50.

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daily
automatically correcting for the lengthen-
ing or shortening day. An expensive time
switch but you can have it for only £2.95.
These are without case but we can supply
a plastic base £1.75 or metal case £2.95.
Also available is adaptor kit to convert
this into a normal 24 hr. time switch
but with the added advantage of up to
12 on/offs per 24 hrs. This makes an

ideal controller for the immersion heater.
Price of adaptor kit is £2.30.

THERMOSTAT ASSORTMENT
10 different thermostats. 7 bi-metal types and 3 liquid types.
There are the current stets which will open the switch to protec
devices against overload, short circuits, etc., or when fitted say
in front of the element of a blow heater, the heat would trip
the stat if the blower fuses; appliance stats, one for high temp-
eratures, others adjustable over a range of temperatures which
could include 0 - 100°C. There is also a thermostatic pod which
can be immersed, an oven stat, a calibrated boiler stet, finally an
ice stat which, fitted to our waterproof heater element, up in the
loft could protect your pipes from freezing. Separately, these
thermostats could cost around £15.00 however, you can have
the parcel for £2.50.

50 THINGS YOU CAN MAKE
Things you can make include Multi range meter, Low
ohms tester, A.C. amps meter, Alarm clock, Soldering
iron minder, Two way telephone, Memory jogger, Live
line tester, Continuity checker, etc. etc., and you will still
have hundreds of parts for future projects. Our 10Kg -

parcel contains not less than 1,000 items - panel meters,
timers, thermal trips, relays, switches, motors, drills, taps,
and dies, tools, thermostats, coils, condensers, resistors,
neons, earphone/microphones, nicad charger, power unit,
multi -turn pots and data on the 50 projects.

YOURS FOR ONLY £11.50 plus £3.00 post.

EXTRACTOR FANS
Mains operated - ex -computer.
Woods extractor 4"x 4" Muffin 115y.

5" - £5.75, Post £1.25 £4.50. Post 759.
6" - £8.95, Post £1.25 4"x 4" Muffin 230v.

5" Plannair extractor £5.75. Past 75p.
£6,50. Post £1.25.

ROTARY WAFER SWITCHES
5 amp silver plated contacts. 1/2" shaft. 1" dia. wafer.
Single wafer types, 29p each. as follows:
1 pole 12 way 2 pole 6 way
4 pole 3 way 6 pole 2 way
Two wafer type, 59p each, as follows
2 pole 12 way 4 pole 5 way
6 pole 2 way 8 pole 3 way
3 wafer types 99p each,
9 Pole 4 way 6 Pole 5 way

12p 3 way

3 pole 4 way
4 pole 3 way

4 pole 6 way
12 pole 2 way

6 pole 6 way
18p 2 way

EXTRA POWERFUL 12v MOTOR
Made to work battery lawnmower, this probably develops up to
A h.p., so it could be used to power a go-kart or to drive a
compressor, etc. etc. £6.90 + £1.50 post.
(This is easily reversible with our reversing switch - Price £1.15).

MINI MONO AMP on p.c.b., size 4-.2"
approx. Fitted volume control and a hole
for a tone control should you require
it. The amplifier has three
transistors and we estimate
the Output to be 3W rms.
More technical data will be
included with the amplifier.
Brand new, perfect condition,
offered at the very low price of
£1.15 each, or 10 for £10.00.

POPULAR PROVEN PROJECTS
MULTI -CHANNEL or ROBOT CONTROLLER
This is two kits. The 8 channel transmitter kit and the 8
channel receiver kit. Each kit comes with diagrams and notes,
but no circuit boards, the component layout being left to you.
The data shows how to drive, reverse and steer two or more
motors. With spare channels to perform other functions. Price
£9.50 for both kits.

3 CHANNEL SOUND TO LIGHT KIT

Complete kit of parts for a three channel sound to light unit
controlling over 2000 watts of lighting. Use this at home if you
wish but it is plenty rugged enough for disco work. The unit is
housed in an attractive two tone metal case and has controls for
each channel, and a master on/off. . The audio input and output
are by 1/2" sockets and three panel mounting fuse holders provide
thyristor protection. A four pin plug and socket facilitate ease of
connecting lamps. Special price is £14.95 in kit form or E25.00
assembled and tested. Case & metal Chassis No. Fully punched and
prepared.

WHY BE COLD - Build a tangential blower heater.

TANGENTIAL BLOW HEATER
2.5 Kw quiet,
efficient instant
heating from
230/240 volt
mains. Kit consists
of blower as
illustrated, 2.5 Kw
element, control switch and data all for £4.95. post £1.50.

CAR STARTER AND CHARGER KIT
In an emergency you can start car off mains or bring your battery
up to full charge in a couple of hours. The kit comprises:
250 watt mains transformer, 40 amp bridge rectifier, start/charge
switch and full instructions. You can assemble this in the evening,
box it up or leave it on the shelf in the garage, whichever suits
you best. Price £12.50 + E3.00 post.

TRANSMITTER SURVEILLANCE
Tiny, easily hidden but which will enable conversation to be picked
up with FM radio. Can be made in a matchbox - all electronic parts
and circuit. £2.30.(not licenceable in the U.K.).

RADIO MIKE
Ideal for discos and garden parties, allows complete freedom of move-
ment. Play through FM radio or tuner amp. £6.90 complete kit.
(not licenceable in the U.K.)

FM RECEIVER
Made up and working, complete with scale and pointer needs only
headphones, ideal for use with our surveillance transmitter or radio
mike. £5.85. or kit of parts £3.95.

3 - 30v VARIABLE VOLTAGE POWER UNIT
With 1 amp DC output, for use on the bench, students, inventors,
service engineers, etc. Automatic short circuit and overload protect-
ion. In case with a volt meter on the front panel. Complete kit
£13.80.

INTERRUPTED BEAM
This kit enables you to make a switch that will trigger when a steady
beam of infra red or ordinary light is broken. Main components -
relay, photo transistor, resistors and capacitors, etc. Circuit diagram
but no case. Price £2.30.

IONISER KIT
Refresh your home, office, shop, work room, etc. with a negative
ION generator. Makes you feel better and work harder - complete
mains operated kit, case included. E11.95 plus £2.00 post.

RADIO STETHOSCOPE
Easy to fault find - start at the aerial and work towards the speaker
- when signal stops you have found the fault. Complete kit £4.95.

INVISIBLE AND SILENT SENTINEL
Ultra -sonic beam when broken could warn you of visitor -- two kits
- transmitter & receiver. To operate light or bell. £9.50.

BURGLAR ALARM
Complete kit includes 6" extrenal alarm bell, mains power unit,
control box with keyswitch, 10 window/door switches, 100 yards of
wire. With instructions. £29.50.

12v MOTOR BY SMITHS
Made for use in cars, these are series
wound and they become more
powerful as load increases. Size
3Y," long by 3" dia. These have
a good length of 1/2" spindle -
price £3.45.
Ditto, but double ended £4.25.
Ditto, but permanent magnet, £3.75.

WATERPROOF HEATING WIRE
60 ohms per yard, this is'a heating element wound on a fibre glass
coil and then covered with p.v.c. Dozens of uses - around water
Pipes, under grow boxes in gloves and socks. 23p a metre.

J. BULL (Electrical) Ltd.
(Dept. HE), 34 36 AMERICA LANE,

HAYWARDS HEATH, SUSSEX RH16 3QU.
Established
30 YEARS

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders under
El 0 add 60p service charge. Monthly account orders accepted from
schools and public companies. Access & B/card orders accepted day or
night. Haywards Heath 104441 454563. Bulk orders: write for quote.
Delivery by return. Shop open 9.00- 5.30, mon to Fri, not Saturday.

SCHOOLS -LABS -STORES -
WORKSHOPS -FACTORIES -
Your chance to re -stock at less than cost prices!!!
WIRES & CABLES
3 core and screened power flex cable:
3 cores each 50.025 (equiv. 2.5mm) per metre . .40
3 cores each 30.025 (equiv. 1.5mm) per metre . .30
3 cores each 24.02 (equiv. 1mm) per metre 20
Armoured cable 1.5mm, 3 core . . . ..... 40
Extension lead, 3 cores..5mm pvc covered/100 M . . . £9 50
Extension lead, twin .5mm rubber covered/1000 metres . £60 00
Iron flex. Woven cotton covered, rubber insulated 2 core

100 metre £12 50
FIGURE 8 FLEX, heavy duty .75mm. 600 metre . . . £19 00
Figure 8 Flex per 100 metres . . £3.00

PROJECT CASES - CABINETS - BOXES
Black plastic boxes, 2 7/8 x 4 1/8 x 3" deep .

Ditto 3 5/8 x 2 3/4 x 1 3/4" deep
Ditto 3 7/8 x 2 3/4 x 1" deep .

Plated metal box 71/2 x 4% x 11/2" deep
Dark grey half boxes. May be joined to make three
different depth boxes: 4 5/8 x 2 5/8 x 3/4" deep . .

4 5/8 x 2 5/8 x 1" deep . . .

White plastic box ideal for touch switch, transmitter, etc.
through top is square hole, 31/2 x 3% x 3%" . . .

Loudspeaker cabinet for 61/2" speaker . .....
PORTABLE RADIO CASE - 5" speaker, size approx
6% x 3% x 2" deep

RELAYS & RELAY BASES
Standard open relays 3 x 8 amp c/o contacts:
6 volt dc coil . . . . .90 110 volt ac coil . . . .50
24 volt dc coil 50 230 volt ac coil . . . .90
1 x 8 amp changeover, 230 volt AC coil ........60
Enclosed plug in round base relays -3 changeover contacts:
50 volt coil (ex -fruit machine) 40
110 volt coil 2 changeover 50
12 volt coil 3 changeover 80
8 pin bases. Basses for 2 changeover relay 20
11 pin bases. Bases for 3 changeover relay 25
Miniature relays: 12 volt 2 changeover 60

12 volt 4 changeover 75
28 volt 50
48 volt 50

POWER SUPPLY UNITS
In car, 12 volt for using 6 volt equipment
Mains to 24 volt Mullard, Stereo
Mains to 12 volt, 800mA
[shins to 50 volt 25cps for telephone ringing

TRANSISTORS
Photo transistors, Mullard seconds 75% working, 100 for £5.00
Full wave rectifier . . . 440v 2 amp 20
g.p. 50V Silicon diodes 02
Silicon transistor, 107, 109 etc 03
Germanium transistors 05
Surface barrier transistors 25

PANEL METRES & INSTRUMENTS
Volt meter 0 . 200 volts, 21/2" round £1 50
Milli amp meter, 500 ma 21/2" round
- amp meter, not wire scaled, 0 - 9 amps
Ammeter, 21/2" round, centre zero. 500ma
Charger panel meters. 11/2" dia. scaled 3 amp
Panel meter, 1 5/8" square, scaled Vu
Panel meter, Amstrad, 40mm sq. centre
Edgeways panel, 3". 0 - 25 ma, ex -GPO

AMPLIFIERS
1/2 watt, Japanese made with v.c
1 watt, Mullard Module 1172
4 watt, Mini -amp with v c
Pre -amp, Mullard ref. 9001 module

BULBS & LAMPS
Torch bulbs, 3.5v MES. Box of 25 35
Pilot light bulbs 6.2v .3A 11mm box of 50 £1 00

6.2v .3A 14mm box of 10 30
12v .5A 16rnm box of 10 50

Car bulbs: 18 watt SBC 12
SBC Lamp holders 15

MAINS TRANSFORMERS

.50
.40
.30

El 00

.20

.25

.50

.95

£1 00

6 volt 1 amp .
6.3 volt 2 amp
12 volt % amp
12 volt 4 amp .

12 volt 1 amp .

8.5 - 0 - 8.5 1 arhp .

18 volt 1 amp . . .

25 volt 11/2 amp . . .

.5o
£1.00

.75
£2.00
E1.00
£1.00
£1.50
£1.50

£1 25
Et 90
£1 50
£2 00

£1 00
El 20
£1 00

35
60

zero, scaled 1, 2, 3 .50
£1.00

. .

.

£1 50
£1 00
£1 00

80

35 volt 2 amp
38 volt 2% amp
26 volt 10 amp
50 volt 2 amp .

12 0 - 12, 2 amp .

12 - 0 - 12, 1 amp .

100W auto 115v o/p

£2.00
£2.50
£4.00
£2.00
£2.50
£2.00
£2.00

MOTORS - MAINS & BATTERY
3 - 6 volt battery motor, very small 15
3 - 12 volt battery motor, very low current 20
Mains motor with gear box . 5 rev minute . . £2 25

80 rev per minute £3 00
110 rev minute £2 00
200 rev minute . £1 50

Mains motor, double ended fan motor . ... £1 20
Ditto single ended fan motor £1 00
Fan blade for above 50
Mains motor, double ended, very powerful 11/2" stack . E1 50
Mains instrument motors 3 ray 24 hours . . . £1 50
with gear box: 1 rev 1 hour £1 50

16 rev minute £1 50
4 rev minute £1 50
2 rev minute £1 50
1 rev minute ft 50

Motor clockwork, set up to 1 hour 38
Motor, clockwork set up to 1 hour with ringer 75
Mains motor V. h.p. 1425 revs, ex -computer £4 25
Vent opening motor with end stop switches £12 50
12 volt motors, Smiths, single ended 1/2" spindle E1 50
12 volt motors, Smiths, double ended ''4" spindle E2 00
12 volt motors, P magnet type, single ended . E1 75
1% h.p. motor 3450 rpm 100 volt. 50Hz. New . £5 00

SPECIAL TERMS. For items in this column. Order
no less than 10 of any item. Then add VAT at 15%,
and 20% for carriage in the case of transformers
and electric motors. All other items in this column
are free post & packing.
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Feel like sounding off? Then write to the Editor stating
your Point Of View!

Robot Researcher

Re: Hebot
I was very interested in the above article
as I am 12 years old and developing an
interest in electronics. / have prepared a
simplified design for a robot using some
of the components specified for Hebot
II. As an initial experiment in this area, I
intend to use a wired joystick to control
forward/reverse, left/right movements
and would like to have information
regarding the two motors which are
referred to in the above project but for
which there are not details provided.

Should my experiment be successful,
I am considering extending it by
developing an arm using two small
motors based on a pulley system, and I
would be most grateful for any
information you could supply regarding
design and components for lifting arms.
Jasen Power,
Barnsley,
S. Yorks.

For information on the motors, and
indeed any of the Hebot components,
you will need to contact Powertran
Cybertronics (their address is with the
Hebot project in HE November '82) who
supplied Hebot as a kit. For robot arms,
look at recent issues of Electronics
Today International, who are very much
into robotics.

Disco Demand
Dear Sir,
I am at present studying Science
Technology to '0' level. For this I am
required to construct an electronic
circuit. I am therefore writing to you to
ask you if you could send my any infor-
mation on the subject of disco lights,
which I am particularly interested in.

Any information on the subject will be
gratefully received.
Stewart Dowling,
Beckenham,
Kent.

We published a sound -to -light converter
in HE January '81 - see our Backnum-
bers page for how to obtain this article.
Also, keep your eyes open for Electron-
ics Today International, Dec '82 - they
have just published a light sequencer.

Re -vamping the Reverb

Dear Sir,
With reference to your article on the HE
Echo-Reverb Unit (HE May '82), I
wonder whether you could answer a few
questions for me. I'm intending to use
the unit for recording effects on my
portable 4 -track 'portastudio', there-
forfe noise is an important factor:

-) Are there any higher -quality
components that I could use (ie direct
replacements for 741s, etc.)?

2) I note that the filter limits the input
signal to 7kHz; is it possible to increase
this, or will this limit not be noticeable?
C. Stevens,
Leatherhead,
Surrre y.

Improvements to the HE Echo-Reverb
are possible but involve a little re -design
work. We'll look into the matter and keep
you up to date in future issues.

Dear Sir,
I've taken the mag since it first began in
November '79. Great stuff. Keep it up.

How about a Flanger project for us
with electric pianos? (the Envelope
Generator works great).
C. L. Hutchinson,
Rotherham,
South Yorks.

Well, here's a gent we can't refer to our
back issues for further advice, as he has
them already. That's what we like to
hear! As it happens, this is another
possible modification to the HE Echo-
Reverb. Watch this space...

Manual Help Required
Dear Sir,
Re: Sankyo Sound XL -60S Movie
Camera No. 609130.

Being an avid reader of your
magazine, especially the 'Points of
View' page, could one of your readers
help me by supplying a circuit diagram
for the above camera, which is ten years
old? I have tried Rank Audio Visual, who
deal with Sanyko repairs in this country,
and they regret the Manual is no longer
available.

I: should be very grateful for your
assistance in this matter.
L. J. Hone,
Headcorn,
Kent.

We would be happy to pass on a manual
or photocopy to Mr. Hone, or put anyone
who can help in touch with him, if
anybody with a solution contacts us
here.

Cryptic Component

Dear Sir,
Can you help me? Several months ago I
purchased a device with the following
description: package 6PIN DIL;
identification no. MOC 3020 8017. It
was meant to be an opto coupler.
Unfortunately, I am unable to find this
identification in any catalogue, and
having been abroad until now, I have
mislaid my copy of the order. Can you
tell me what the device is?

I have been trying to purchase a data
sheet for a Ferguson stereo tuner/record
player unit 3400 with built-in FM tuner.

I have tried data sheet suppliers
advertised in radio magazines, but they
are out of stock. Is there any alternative
source? The unit has one channel giving
a low output. The fault was positively
identified when a tape deck was
connected, therefore I assume that one
of the preamp channels is faulty. I have
changed the cartridge on the record
player with no effect and the fault
persists with the radio on.

The unit is a mere seven watts per
channel. Would it pay me to scrap the
existing circuitry and install some of
these nice modern IC preamps and
amps?
Paul Jenkin,
St. Austell,
Corn wall.

Sorry, but we can't find any reference
to your opto-coupler either. If you
bought it as recently as a few months
ago and have a vague memory of who
you might have been buying compon-
ents from then, it might be worth your
while sending a few letters to suppliers
on the off -chance. Somebody may still
have a note of your order, especially if
you paid by cheque. However,
commercial components usually have
unique serial numbers which don't
correspond to regular IC manufacturers'
numbers, which makes it easier for
suppliers to keep track, but harder to
identify one isolated component.

As for your stereo tuner/record
player, your best hope is to contact
Ferguson, who are actually at Thorn
Consumer Electronics Ltd., Great
Cambridge Rd., Enfield, Middx. Tel: 01
363 5353. But unless the unit is very
high-priced, or you have something
against IC amps, you'd probably be
better off getting a new unit rather than
going for a repair job.

Aliens In Our Midst
Dear Editor,
I am trying to trace an article published
in the last six months which describes
the building of an infra -red human pulse
detection system.

If your magazine did not publish this
article but you know which one did I
would be grateful if you could give me
this reference.
K P Quirk,
Dept. of Mechanical Engineering,
University of Birmingham.

The Pulse Detector was published in
August 1981 by our sister magazine,
ETI, where they use it for checking for
signs of life in the staff of Video Today
magazine. Back issues of ETI cost

1.25 each, the same as Hobby back
issues, and from the same address: but
please put "ETI/Backnumbers" on the
envelope.
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COMING SOON TO.

NO FUT". IR "
With unemployment standing at over three million, job prospects for this year's school leavers are few and

far between. Yet even as television news shows old established industries visibly shrinking, new employment
is being created in the many electronics -based industries.

No future? No way. The future is here and now, and your guide to employment in the New Technology
industries is here, in the pages of Hobby Electronics.

Next month we commence a very special feature series on employment in electronics. Starting in May,
"Careers in Electronics" will explore the educational qualifications and training necessary to work in any of
the thousands of options in the electronics industries. The series will continue in the months to come with
detailed examinations of specific occupations in, for example, radio and television, computers, and even

technical journalism.

So if you are leaving school this year or next, Hobby Electronics is the essential reading for plotting your
course through the years ahead. Remember, it all starts in the May issue of Hobby Electronics!

PROJECTS FOR THE MOTORIS
Spring is in the air (well, almost) and soon it will be the time, once again, when weekends mean cleaning and
polishing the car! It is also the time when the enterprising car owner can make a number of small but useful

improvements to the family motor.

Check out next month's issue for details of some simple circuits to fit to any car for easier and more
comfortable motoring pleasure.

ALSO IN MAY . . .

THE ELECTRONICS REVOLUTION
This popular and informative series continues with the story of the Electronic Age.

POPULAR COMPUTING
Continues with a review of the Jupiter Ace microcomputer and an Interface Project for the BBC Micro,

designed as a general purpose unit and also for controlling the Hobby HEBOT.

HE DIGITESTER
After months of brain -twisting effort, we have solved the problem of a compact, efficient and low cost

mounting system for the HE DigiTester . . watch this space!

Please reserve

o

copies of the May issue of

1

1

for
Name

Address

_r

May issue on sale at
your newsagent
from 8th April.

Place your order now!

Although these articles are being prepared for the next issue, circumstances may alter the final content.
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Ersin Multicore
Ersin Multicore, solder contains 5 cores of non-
corrosive flux, instantly cleaning heavily oxidised
surfaces. No extra flux is required.
Comes in handy dispensers and tool box reels in two
different alloys 40/60 tin/lead for general purpose
electrical soldering and 60/40 tin/lead ideal for
small components and fine wire soldering.

NONE Size 3 40/60 tin/lead
£4.37 Per reel I

t mm dm

Size 10 60/40 tin/lead
£4.37 Per reel 0 7Irnmdia

Size PC115 60/40 tin/lead
£1.38 Handy pack

Multicore Savbit
Multicore Savbit, solder increases the life of your
soldering bit by 10 times, for better soldering
efficiency and economy.
Comes in two handy dispensers and tool box reels.

Sq

Size 19A 60/40 tin/lead
£1.15 Handy pack

Size 12 Savbit
£4.37 Per reel,12,-,

Size 5 Savbit
£1.15 Per pack

Multicore Alu-Sol
Multicore Alu-Sol, solder contains 4 cores of flux,
suitable for most metals especially aluminium.
Comes in handy dispensers on tool box reels.

Size AL150 Alu-Sol
£2.07 Per pack 04*00,da

Aw-soe ' +'.. a^
\\_4CORE SISCDER

Size 4 Alu-Sol
£7.82 Per reel

Size SV130 Savbit
£1.73 Per pack

All prices inclusive of VAT.
Available from most electrical and DIYs stores. If
you have difficulty in obtaining any of these products
send direct with 50p for postage and packing. For
free colour brochure send S.A.E.

Multicore Solder Wick
Multicore Solder Wick, absorbs solder instantly from
tags and printed circuits with the use of a 40 to 50
watt soldering iron.
Quick and easy to use, desolders in seconds.

Size ABIO Solder Wick
£1.43 Per pack

01,1%RING

/ !COO'
osOlobs ASO

Multicore Tip Kleen
Multicore Tip Kleen, soldering iron tip wiping pad.
Replaces wet sponges.

Size 2 Tip Kleen
£0.92 Per pack

Bib Wire strippers and cutters
Wire strippers and cutters, with precision ground
and hardened steel jaws. Adjustable to most
wire sizes. With handle locking -catch and easy -grip
plastic covered handles.

Size 9 Wire Strippers
£2.69 Per pair

Bib Audio/Video Products Limited
(Solder Division), Kelsey House,
Wood Lane End, Hemel Hempstead,
Hertfordshire, HP2 4RQ.
Telephone: (0442) 61291
Telex: 826437
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Auto Power-
Down
Remove the problems of dead

batteries after a late night in the lab!
IF you are an electronics project builder,
you undoubtedly have realised the
usefulness and versatility of making
your projects battery powered. The
great drawback of this practice - apart
from the ever increasing cost of
batteries - is that, sooner or later,
you're bound to forget to turn your
equipment off. Then not only do you
have to dissect cases and replace
batteries, but they may have leaked
causing untold troubles. But now we
have the universal solution!

Battery buyers rejoice! For the price
of a replacement set of batteries, here's
a circuit which will automatically turn on
your equipment using its present
switch, and will, after a pre -determined
delay of your choice, turn the circuit off
again. The circuit stops the flow of
current from the batteries and can be
simply reset by another flip of the
switch. In our great magnanimity we've
also included a voltage monitor circuit
which runs on miserly micro -amps and
tells you when your batteries have
petered out of power.

Down and Out
The Power Down circuit is built around
the CMOS CD4060B IC (Figure 1). Now
available for around E1 , it contains an
oscillator and a fourteen stage ripple -
carry binary counter; eleven counter
outputs are brought out to the IC pins
and the count is incremented by one,
binary, for each oscillator clock pulse.
When the RESET input, pin 1 2, is taken
high, the counter outputs are reset to all
zeros and the oscillator is disabled; the
count is then started by taking the
RESET input low.

Apart from the counter, the circuit
contains two transistors, Q3 and Q4, in
series with the OV and -V supply rails,
and two more transistors, Q1 and Q2,
which control Q3,4. The last part of the
circuit, built around Q5, Q6 is the
voltage monitor which warns when the
batteries are about to call it a day.

When power is first applied, the
ensuing pulse is conducted across C2,
taking pin 1 2 momentarily high and
accomplishing the RESET function.

After the initial transient, pin 12 falls to
a low and the oscillator begins to
function. At the same time, a positive
power -on pulse is conducted across Cl,
turning on Q3 and completing the circuit
for the power -on transient.

Meanwhile, the RESET to ICI has
sent pin 3 (the fourteenth counter
output) low, and this turns on both Q1
and Q2, which in turn switch on Q3 and
Q4. The result is that the OV and -V
supply rails are connected, and the
circuit 'downstream' begins to operate.
Diodes D1 and D2 are present to
prevent transients on the supply rails
from affecting the Power Down circuit;
D1 prevents positive pulses generated
by the downstream circuitry from
inadvertently resetting IC1, while D2

prevents negative going pulses from
switching off Q4.

The supply rails will remain
connected for a period determined by
the oscillator frequency; when the
oscillator/divider IC has completed its
cycle, pin 3 goes high, turning off Q1 ,

2, 3 and 4, thus disconnecting the OV
and the -V rails and turning off all the
circuitry. The 'on -time' of the circuit can
be altered by changing the value of the
oscillator timing capacitor C3; each
100n of capacitance increases the time
period by half an hour. Alternatively,
shorter time periods can be realised by
simply selecting a lower order divider
output to drive Q1,2.

The voltage monitor circuit consists
of Q5 and Q6 and an LED. When the

Swt
ON/OFF

B1

B2

SIN1
ON/OFF

VDD

25V

R4

.
1M

R7
1M

01

R3
10k

Q3

02
16

C2
10u
25V

+=
R1 R2
1M 1M 12 R11

'Cl
1908M

100R

10 R9 1M R10
10k

9

C3.

95
R6
22k

4M7

Q4

D2

NOTES.
IC1 = CD4060
Q1,2 = ZTX500
Q3,4,5,6 = ZTX300
D1,2 = 1N4148
C3 TO SUIT TIMER
tR12,14,15 TO SUIT BATTERY VOLTAGES
(SEE TABLE)

0 OV

TIMING CIRCUIT

0 V

Figure 1 (above). The Auto Power -
Down circuit is built around the
CD4060 counter/timer IC, which
switches off the OV and -V power rails
after a preset time period. The battery
voltage monitor circuit, based on Q5, 6,
is optional.

Figure 2 (left). The logic/function
diagram of the CD4060.

20 Hobby Electronics, April 1983



Project 

INPUT

vu

OV

V- Lr

T

V

OV

V

OUTPu

Figure 3. The PCB pattern viewed from the top, showing the position of the
components. The board can either be mounted in a box for use on the test bench, or
permanently built into a battery -operated project.

battery is healthy, the voltage drop
across R1 5 is sufficient to keep Q6
turned on and this shorts out the base -
emitter junction of Q5, preventing cur-
rent flowing through Q5's collector and

TABLE 1

BATTERY
VOLTAGE R14 R15 R12

18V 470k 22k 1k5

12V 470k 33k 1k

9V 220k 22k 680R

6V 220k 33k 330R

The values of R12, 14 and 15 must be
selected to suit the battery operating
voltage.

LED1. However, when the battery
voltage ebbs, it lowers the voltage drop
across R1 5 and Q6 turns off, allowing
Q5 to switch on the LED, indicating 'real
de batt' or pernicious anaemia
Leclanche. The values of the resistors
R12, R1.4 and R1 5 must be chosen to
suit the battery supply voltage, as
shown in Table 1.

Construction
Assembling the Power Down project
should not present any difficulties for
even the inexperienced constructor.
Simply take care that the polarised com-
ponents (electrolytics, diodes, tran-
sistors and IC1)are inserted with the
correct polarity, and take care not to
touch the pins of ICI ; although it is pro-
tected against static discharge, it's bet-
ter to be safe than sorry, so treat it
gently!

Parts List
RESISTORS
(All 1/4 watt 5% carbon)
R1,2,4,7,9 1MR
R3,10 10k
R5 4M7
R6 22k
R8 10M
R11 100k
R12 see Table 1
R13 220k
R14,15 see Table 1

CAPACITORS
C1,2 10u 25V

radial electrolytic
C3 220n

(see text)
C4 4u725V

radial electrolytic

SEMICONDUCTORS
IC1 CD4060B

CMOS IC
Q1,2 ZTX 500
Q3,4,5,6 ZTX300
LED1 0 2in red LED
D1,2 1N4148

MISCELLANEOUS
PCB; case and sockets if required
(see Buylines); wire, solder etc.

BUYLINES Page 34

XK113 MW RADIO KIT
Based on ZN414 IC, kit includes PCB, wound
aerial and crystal earpiece and all components
to make a sensitive miniature radio. Size: 5.5 x
2.7 x 2cms. Requires PP3 9V battery. IDEAL

OR BEGINNERS. £5.00

HOME LIGHTING KITS
These kits contain all neutissaty components and full
instructions & are designed to replace a standard wall
awed, and control up to 300w of lighting
TDR3O0K Remote Control £14.30

Dimmer
MK6 Transmitter for above £ 4.20

TD300K Touchclimmer £ 7.00

TDE/K Extension Sit for 2 -way
switching for TD3OOK £2.00

10300K Rotary Controlled £ 3.50Dimmer

r-VM/ULTRA SENSITIVE
THERMOMETER KIT

This new design is based on the
ICL7126 la lower power version of
the ICL7106 chip) and a 31/2 digit
liquid crystal display. This kit will
form the Nisis of a digital multi -
meter (only a few additional re-
sistors and switches are required -details supplied),
ore sensitive digital thermometer 1-50*C to+150°C)
reading to 0.1°C. The basic kit has a sensitivity of
200mV for a full scale reading, automatic polarity in-
dication and en ultra low power requirement -giving
a 2 year typical battery life from a standard 9V PP3
when used 8 hours a day, 7 days a week

Price £15.50

UllE1

L._

'JUPITER ACE
MICROCOMPUTER

uses FORTH which executes about 10 times faster and
requires less program memory than a comparable program

using basic. Features 8K ROM, 3K RAM, built in speaker,
40 key keyboard and a 32 x 24 line -flicker free display on TV.

Comessupplied completewith leads, mains adaptor, a comprehensive
easy -to -follow manual on Forth programming + FREE cassette

containing 5 sample programs.
ONLY £75.00'; vAN.2,,carr,age

JUPITER ACE SOFTWARE J5 DOT MAN £3.90
J3 SPACE INVADERS £3.90 J7 ZAP 'EM (ASTEROIDS) DUCK
J4 SWAMP MONSTERS £3.90 SHOOT & MINEFIELD (3 programs) £5.20

r COMPONENT PACKS
PACK 1 650 Resistors 47 ohm to 10 Mohm - 10 per

value £4.00
PACK 2 40 x 16V Electrolytic Capacitors 10i.iF to

1000pF - 5 per value 0.25
PACK 3 60 Polyester Capacitors 0.01 to 1pF/250V -

5 per value E5.55
PACK 4 45 Sub -miniature Presets 100 ohm to 1 Mohm

- 5 per value £2.90
PACK 5 30 Low Profile IC Sockets 8, 14 and 16 - pin

- 10 of each £2.40
LPACK 6 25 Red LEDs (5mm dial £1.25

3 -NOTE
/a DOOR CHIME eg
Based on the SABO600 IC the
kit is supplied with all com-
ponents, including loudspeaker,
printed circuit board, a pre -drilled
box 195 x 71 x 35mm) and full
instructions. Requires only a

PP3 9V battery and push -switch
to complete. AN IDEAL PRO-
JECT FOR BEGINNERS. Order
as XK102 £5.00

i-lave you got our FREE ORANGE CATALOGUE yet?
NO?! Send S.A.E. 6" x 9" TODAY!'

It's packed with details of all our KITS plus large range of SEMICONDUCTORS
including CMOS, LS TTL, linear, microprocessors and memories; full range of

LEDs, capacitors, resistors, hardware, relays, switches etc. We also stock VERO
and Antex products as well as books from Texas Instruments, Babani and Elektor.

ALL AT VERY COMPETITIVE PRICES.
ORDERING IS EVEN EASIER - JUST RING THE NUMBER YOU CAN'T

FORGET FOR PRICES YOU CAN'T RESIST.

5-6-7 8-9-10
and give us your Access or Barclaycard No or write enclosing

Answering
service evngs

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

FAST SERVICE  TOP QUALITY. LOW IOW PRICES
No circuit is complete without a call to.TH ELECTRONICS
11 Boston Road
London W7 3SJ = SMOAK".

ACCSOB

Add B5p postage & packing -1-15% VAT to total
Overseas Customers;

Add E2.50 (Europe), C6.00 (elsewhere) for p&p
Sand S.A.E. for further STOCK DETAILS.
Goods by return subject to availability.

OPE'. Mgam to 5pm (Mon to Fril
roam to itan (Satl

ALL
PRICES

EXCLUDE VAT
TEL: 01-567 8910 ORDERS

01-579 9794 ENQUIRIES
01-579 2842 TECHNICAL Arran 3PM

LCD 31/2 DIGIT MULTIMETER
16 ranges including DC voltage (200 my -1000
v) and AC voltage, DC current (200 mA-10 A)
and resistance 10-2 MI + NPN & PNP transistor
gain and diode check. Input impedance 10M.
Size 155x88x31 mm. Requires PP3 9v batterv.
Test leads included ONLY £29.00

ELECTRONIC LOCK KIT XK101
This KIT contains a purpose designed
lock IC, 10 -way keyboard, PCBs and all
components to construct a Digital
Lock, requiring a 4 -key sequence to
open and providing over 5000 different
combinations. The open sequence may
be easily changed by means of a pre -
wired plug. Size: 7 x 6 x 3 cms. Supply:
5V to 15V d.c. at 40uA. Output:
750mA max. Hundreds of uses for
doors and garages, car anti -theft
device, electronic equipment, etc. Will
drive most relays direct. Full instruc-
tions supplied.

ONLY £10.50
Electric lock mechanisms
latch locks and above kit

DISCO LIGHTING KITS
01_ 1000K
This value -for -money kit
features a hi -directional
sequence, speed of sequence
and frequency of direction
change, being variable by
means of potentiometers and
incorporates a master dimming control.

012100K
£14.60

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 s minimum.

Optional opto input DLA1 Only £8.00
Allowing audio ("beat")
-light response. 60p
013000K
This 3 channel sound to light kit features zero
voltage switching, automatic level control &
built in rnic. No connections to speaker or amp
required. No knobs to adjust - simply connect
to mains supply & lamps.

LI1KwiChannell Only £11.95
4
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G ET
BIG POWER

a. IF Modular
Amplifiers

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

WE'RE INSTRUMENTAL
IN MAKING A LOT

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

BIPOLAR MODULES

Module
Number

Output
Power
Watts

rms

Load
Impedancen

DISTORTION
T.H.D. I.M.D.
Typ at 60Hz/
1KHz 7KHz 4:1

Supply
Voltage

Top

Size
mm

WT
gms

Price
inc.

VAT

119:111 15 4-8 0.015% <0.006% 5 18 76 x 68 x 40 240 £8.40
1,60 30 4.8 0.015% <0.006% , 25 76 x 68 x 40 240 E9.55
11961/60 30 a 30 4.8 0.015% <0.006% 0 25 120 x 78 x 40 420 (18.69
119124 60 4 0.01% <0.006% 1 26 120 x 78 x 40 410 £20.75
110128 60 li 0.01% <0.006% X 35 120 x 78 x 40 410 £20.75
119244 120 4 0.01% <0.006% 4 35 120 x 78 x 50 520 £25.47
119248 120 8 0.01% <0.006% ± 50 120 x 78 x 50 520 £25.47
H9364 180 4 0.01% <0.006% ±45 120 x 78 x 100 1030 £3841
110:168 180 0 0.01% <0.006% 1 60 120 0 78 x 100 1030 (38.41

Protection- Full load One. Slew Rate: 150/9s.Risetime: 5us. S/N ratio: 100db.
F requenc response -3dB) 15H - 50KHz. Input sans tivity: 500mV rms.
Input Impedance: 100K S1 . Damping factor: 100Hz >400.

PRE -AMP SYSTEMS

Module
Number

Module Functions Current
Required

Price inc.
VAT

H Y6 Mono pre amp Mic/Mag. Cartridge/Tuner/Tape/ 10mA E7.60
Aux  Vol/Bass/Treble

11066 Stereo pre amp Mic/Mag. Cartridge/Tuner/Tape! 20mA (14.32
Aux  Vol/Bass/Treble/Balance

11073 Guitar pre amp Two Guitar (Bass Leadl and Mix 
separate Volume Bass Treble 4 Mix

20mA £15.36

11978 Stereo pre amp An H 966 less tone controls 20mA £1420

Most encamp modules can be driven by the PSU driving the main power amp.
A separate PSU 30 is available purely for pre amp modules if required for
E5.47 (inc. VAT). Pre -amp and mixing modules in 18 different variations.
Please send for details.
Mounting Boards
For ease of construction we recommend the 86 for modules HY6-HY13 E1.05
(inc. VAT) and the 866 for modules H066-5078 61.29 lint. VAT).

POWER SUPPLY UNITS (Incorporating our own toroidal transformers)

Model
Number

For Use With Price inc.
VAT

PSU 21X 1 or 2 HY30 £11.93
P52 41X 1 or 2 F1960, 1 x 1196060, 1 x HY124 f13.83
PSU 42X 1 x (19128 £15.90
PSU 43X 1 x MOS128 £16.70
PSU 510 2 0 I-19128, 1 x HY244 £17.07

MOSFET MODULES

Module
Number

Output
Power
Watts

Load
Impedance

DISTORTION
T.H.D. I.M.D.
Typ at 60Hz/

Supply
Voltage
Typ

Size
met

WT
gms

Price
inc.
VAT

rms
_n_

1KHz 76504:1
MOS 128 60 4-8 <0.005% <0.006% 4 45 120 x 78 x 40 420 f30.41
MOS 248 120 4.8 <0.005% <0.006% 4 55 120 x 78 a 80 850 £39.86
MOS 364 180 4 <0.005% <0.006% 1 55 120 x 78 x 100 1025 £45.54

Protection: Able to cope with omplex loads without the need for very special
protec ion circuitry (fuses will suffice).

Slew rate: 20v/us. Rise time: 3ps. S/N ratio: 100db
Frequency response I -3d13): 151-1z - 100K Hz. Input sensitivity: 500m V rms
Input impedance: 100K R Damping factor) 100Hz >400.

'NEW to I LP' In Car Entertainment
C15
Mono Power Booster Amplifier to increase the output of your existing car radio
or cassette player toe nominal 15 watts rms.

Very easy to use.

Robust construction. £9.14 (inc. VAT)
Mounts anywhere in car.

Automatic switch on.

Output power maximum 22w peak into 411
Frequency response 1-3c1E11 15Hz to 30K Hz, T.H.D. 0.1% at lOw 16 Hz
S/N ratio (DIN AUDIO) 80dB, Load Impedance On_
Input Sensitivity and impedance (selectable) 700mV rms into 15K El 3V rms into 8 11
Size 95 x 48 x 50mm. Weight 256 gms.

C1515
Stereo version of 015.

Size 95 x 40 x 80. Weight 410 gms.

£17.19 (inc. VAT)

Model
Number

For U241 With Price inc.
VAT

PSU 52X 2x F10124 C17.07
PSU 530 2 x MOS128 £17.86
PSU 545 1 0 89248 £17.86
PS() 55X 1 x MOS248 C19.52
Pal 71X 2x HY244 £21.75

Please note X in part no, indicates primary voltage Please insert "0" in place of
X for 110V, "1" in place of X for 220V, and "7" in plan of X for 240V.

Model
Number

For Use With Price inc.
VAT

PSU 72X 2 0 80248 E22.54
PSU 73X 1 x -(0364 £22.54
PSU 74X 1 x H9368 £24.20
PSU 75X 2 a MOS248, 1 x MOS368 £24.20
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WITH A LOT OF
HELP FROM IIPCD ELECTRONICS LTO

PROFESSIONAL 111 -Fl THAT EVERY ENTHUSIAST

CAN HANDLE...
Unicase

%AO TAPS

qipil WIMP.

Over the years I LP has been aware of the need for a complete
packaging system for it's products, it has now developed a
unique system which meets all the requirements for ease of
assembly, adaptability, ruggedness, modern styling and above
all price.

Each Unicase kit contains all the hardware required down to
the last nut and bolt to build a complete unit without the
need for any special tools.

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

Hi Fi Separates
UC1 PRE AMP UNIT: Incorporates the HY78 to provide a
"no frills", low distortion, (<0.01%1, stereo control unit,
providing inputs for magnetic cartridge, tuner, and tape/
monitor facilities. This unit provides the heart of the hi fi
system and can be used in conjunction with any of the UP
Unicase series of power amps. For ultimate hum rejection the
UC1 draws its power from the power amp unit.

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

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

UNICASES

HIFI Separates
Price inc.
VAT

UC1 Preamp £29.95
UPI X 30 + 30W/4-8.0. Bipolar Stereo HiFi £54.95
UP2X 60W/411 Bipolar Mono HiFi £54.95
UP3X 60W/8.£1 Bipolar Mono HiFi £54.95
UP4X 120W/411 Bipolar Mono HiFi £74.95
UPSX 120W/811 Bipolar Mono HiFi £74.95
UP6X 60W/4-811 MOS Mono HiFi £64.95
UP7X 120W/4 -8.a MOS Mono HiFi £84.95

Power Slaves
USI X 60W/4.0. Bipolar Power Slave £59.95
US2X 120W/411 Bipolar Power Slave £79.95
US3X 60W/4-811 MOS Power Slave £69.96
US4X 120W/4-811 MOS Power Slave £89.95

Please note X in part number denotes mains voltage. Please insert '0' in place of
X for 110V, '1' in place of X for 220V (Europe), and '2' in place of X for 240V
(U.K.) All units except UC1 incorporate our own toroidal transformers.

TO ORDER USING OUR FREEPOST FACILITY
Fill in the coupon as shown, or write details on a separate sheet of paper,
quoting the name and date of this journal. By sending your order to our
address as shown at the bottom of the page opposite, with FREEPOST
clearly shown on the envelope, you need not stamp it. We pay postage for
you. Cheques and money orders must be crossed and made payable to I.L.P.
Electronics Ltd. if sending cash, it must be by registered post. To pay C.O.D.
please add £1 to TOTAL value of order.

PAYMENT MAY BE MADE BY ACCESS OR BARCLAYCARD IF
REQUIRED

Post to: ILP Electronics Ltd, Freepost 6,

11:1
Graham Bell House, Roper Close.

ryCanterbu. CT2 7EP. Kent. England.
Telephone: 10227) 54778.
Technical: 102271 64723.ELECTRONICS LTD Telex: 965780.

Please send me the following

Total purchase price

I enclose ChequeLl Postal Ordersl 1 Int. Money Order0

Please debit my Access/Barclaycard No.

Name

Address

jiiimSignature
mos
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 Feature

A good workman relies on his tools!
Jonathan Bird (Cooper Tools Ltd.)

THE home electronic constructor, like any
other hobbyist, must first equip himself
with the tools to pursue his chosen craft;
they are essential to the satisfactory con-
clusion of any project. Dedication, in-
terest and application are all very
necessary but if you don't possess the
right tools to carry out your hobby you
might as well try windsurfing on a
skateboard. The use of these tools is also
of prime importance and the following
paragraphs will summarise the basic re-
quirements of every home electronics en-
thusiast, whether he be interested in
computers or amplifiers.

Basic Tools
There is a basic tool kit essential to the
home constructor, consisting of soldering
iron (and solder!), cutters, pliers, an elec-
trical screwdriver and a multimeter.
Equipped with these items, it is possible
to tackle most projects with confidence.
Practical ability is necessary of course, for
all readers of Hobby Electronics, and the

tips contained in this feature should help
you to turn out working projects with the
least aggravation.

The Soldering Iron
Your chosen soldering iron should be of
the precision type (no heating over gas
rings please!), small but powerful enough
to reliably solder your components to
printed circuit boards. An iron of between
25 and 40 watts with a nickel plated tip,
or one of the miniature irons capable of a.
tip temperature of 800°F are most
suitable.

The ideal tip is a single flat or chisel tip
of about 2.5mm (3/32" ). The old-style
unplated copper tips are not very suitable,
as they wear away very quickly. Always
ensure that the iron can be earthed and
never solder when the equipment you are
working on is switched on; better still,
unplug it before soldering. A bench iron
holder and cleaning sponge are important
too; the damp sponge cleaner will ensure
that your solder joints are always clean
and free from the contamination of oxi-

A heat sink, useful to protect those very
delicate components from heat damage
during soldering.

dised solder - this is often the cause of
dry joints and subsequent intermittent
faults. Also, the holder will protect you
and your carpet from the inevitable acci-
dent!

To achieve a perfect solder joint you
should always try to use new com-
ponents. Very old resistors and
capacitors etc. can have contaminated
leads that will make them difficult or
unreliable to solder, due to oxidisation of
the tinning on the component leads, and
this is another prime cause of the dreaded
dry joint. Having inserted the component
or wire, the lead should be laid down in the
direction of the track on the PCB and crop-
ped off using your cutters to a length of
about one eight of an inch. To solder cor-
rectly, using a multicore solder, apply the
cleaned iron to the joint of lead and track
for 2 to 3 seconds and then feed the
solder (roughly 1/4 to 1/2 in) between the
iron and the joint. When the solder has
successfully flowed onto the lead and
track, take the solder away and then
remove the iron. So many people make
the mistake of removing the iron first and
this will nearly always result in a dry joint,
due to the solder taking heat from the joint
prematurely.

Cutters and Pliers
Good cutters are an essential tool for
component lead cutting prior to soldering
or preforming. Ideally they should be of
the side cutter type, or electronic shears
with insulated grips, and they should be
slimline and lightweight for precision
work. Don't be tempted to use them for
trimming PBcs or metal parts other than
copper wire or leads - although the cut-
ting blades are hardened, they are easily
blunted if misused. A blunt pair of cutters
is worse than useless as it will not crop
leads cleanly or strip insulation from wire
without snagging and breaking strands.
Heavy duty work needs heavy duty tools
so always use equipment relevant to the
job in hand. Some electronic cutters have
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Feature 

A selection of electronics pliers and
cutters, essential basic items in the tool
kit.

a safety clip incorporated, which traps the
cut off lead and thus stops wire flying into
your face or ending up all over the room. If
you are unsure of using cutters to strip
wire, then wire strippers and cutters are
available with adjustable stops for dif-
ferent wire sizes. The stop ensures that
the cutting action is limited to the
thickness of the insulation and will pre-
vent nicking the actual wire.

Having stripped the insulation back by
about one quarter of an inch, the exposed
strands should then be lightly twisted bet-
ween thumb and forefinger to compact
them ready for tinning. This is simply a
matter of heating the wire with the solder-
ing iron and running a small amount of
solder on to it. This will give you a solid
lead that is readily inserted into the PCB
hole or made ready to twist around a
solder tag. Then proceed to solder as with

Insertion and extraction tools reduce the
risk of damage to certain components
during assembly or removal.

Good cutters are an essential tool for
component lead cutting prior to
soldering or preforming.

a component lead, and you will get a good
clean joint without making a splayed and
whiskery mess.

A good pair of electronic pliers is in-
valuable as a precision extension of your
fingers when holding and forming com-
ponents for insertion or removal from
PCBs. When bending resistor or axial
capacitor leads to the correct pitch for
your design, the pliers will give you a
smart professional finish and avoid stress
to the lead/component joint. To start
with, a pair of 'snipe nose' pliers will suit
most applications. The fine tip will enable
you to use it like a strong pair of tweezers
and the serrated jaws will give you good
grip when holding and forming different
wires and parts.

A straightforward insulated electri-
cian's screwdriver and a posidrive are a
must, though you will always find the
piece of equipment you are working on
needs the driver that you have not got! Of
course improvisation is sometimes possi-
ble, but there is no real substitute for the
right tools. The best approach from a
budget point of view is to build up your
collection of tools as and when you need
them. The ideal answer, therefore, is to
buy a universal handle that will fit a series
of interchangeable blades. They are
available with or without reversible rat-
chets and the range of screwdrivers, nut -
drivers, Allen hex drivers, reamers and ex-
tensions will enable you eventually to
build up a really comprehensive tool kit in
easy stages.

A multimeter is also a piece of equip-
ment you won't be able to do without. For
most projects, though, a very
sophisticated meter is not really required.
You will need one that reads AC and DC,
volts and amps and has resistance ranges
with an input impedance of at least
10,000 ohms per volt. An analogue
meter is quite sufficient for the purpose
and these days general purpose models
are quite reasonably priced. The voltage
range on AC should be capable of reading
up to mains voltage and the DC range,
say, fifty volts. The current ranges need

An ideal way to tackle a multitude of
fastener problems is to choose a driving
kit with universal handle and
interchangeable blades and sockets like
the kit shown here.

only really measure up to five amps as
most of your projects will be low current,
unless you've got a short on your power
supply of course! Resistance ranges
should cover up to at least one megohm,
preferably in two or three stages.

Added Extras
Although pliers are used to good effect
when removing soldering components,
the ideal method to avoid damage to the
part and the board tracking is to use a
desolder pump or 'solder sucker'. This
device works rather like a bicycle pump in
reverse. When loaded and subsequently
released, a spring loaded piston creates a
vacuum at the tip of the device and
cleanly sucks up the molten solder. Hav-
ing made the lead and track clean and free
of solder the pliers can then be used to
remove the component.

During soldering - and desoldering for
that matter - certain delicate items such
as transistors, crystals and polystyrene
capacitors need to be protected from heat
damage. For this purpose a spring loaded
heat sink can be used. Interposed bet-
ween component and solder joint on the
lead, or even on the component itself as
appropriate, it will make sure that the heat
only goes to the joint and not into the
component.

There are, of course, many other very
useful tools that have not been mentioned
but they are not really essential, especial-
ly when you consider the number of times
you will actually use them in relation to
their costs. With a bit of ingenuity the ma-
jority of problems can be tackled with the
tools mentioned but if not, why not drop a
few hints next Christmas or your birthday
if there is something you do need. We
could all make far better use of a new
soldering iron than a pair of socks!

HE
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electromze AUTO -ELECTRONIC PRODUCTS
KITS OR READY BUILT

L

ELECTRONIC IGNITION

Iflatnronist
Design

lam. ,akte, IPA f et ,

%ma, vo4.

IS

YOUR CAR
AS GOOD AS IT COULD BE ?
* Is it EASY TO START in the cold and the damp? Total Energy

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

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

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

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

* Is the PERFORMANCE SMOOTH.The more powerful spark
of Total Energy Discharge eliminates the 'near misfires'whilst
an electronic filter smooths out the effects of contact bounce
etc.

Most NEW CARS already have ELECTRONIC IGNITION.
Update YOUR CAR with the most powerful system on the
market - 31/2 times more spark power than inductive systems -
3'htimes the spark energy of ordinary capacitive systems, 3
times the spark duration.

Total Energy Discharge also features:
EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER
SWITCH, LED STATIC TIMING LIGHT, LOW RADIO
INTERFERENCE, CORRECT SPARK POLARITY and
DESIGNED IN RELIABILITY.

* IN KIT FORM it provides a top performance system at less than
half the price of competing ready built units. The kit includes:
pre -drilled fibreglass PCB, pre -wound and varnished ferrite
transformer, high quality 2pF discharge capacitor, case, easy
to follow instructions, solder and everything needed to build
and fit to your car. All you need is a soldering iron and a few
basic tools.

FITS ALL NEGATIVE EARTH VEHICLES
6 or 12 volt, with or without ballast.
OPERATES ALL VOLTAGE IMPULSE TACHOMETERS:
(Older current impulse types need an adaptor).

STANDARD CAR KIT £15.90
Assembled and Tested £26.70

TWIN OUTPUT KIT £24.55
For Motor Cycles and Cars with twin ignition systems

Assembled and Tested £36.45

PLUS
P. & P.

f1 (U.K.)

Prices
include

VAT

PROTECT
YOUR CAR
WITH AN
ELECTRONIZE
ELECTRONIC ALARPI
* 2000 COMBINATIONS provided by an electronic key - a

minature jack plug containing components which must match
each individual alarm system. (Not limited to a few hundred
keys or a four bit code).

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

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

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

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

Don't Wait Until
Its too Late
Fit one NOW!

* DISABLES IGNITION SYSTEM when alarm is armed.

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

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

CAR ALARM KIT £24.95

ASSEMBLED AND TESTED £ 37.95

PLUS
P. Et P.

f1 (U.K.)
Prices

include
VAT

V5A

11.1.11 Icons

Access and Visa
Welcome. Write or
Phone Quoting Number

ELECTRONIZE DESIGN
Dept. E  Magnus Rd  Wilnecote

Tamworth B77 5BY
tel: 0827 281000
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HE PROJECT KITS
I.C.c TOOLS CASES

TRANSISTORS RESISTORS KITS

CAPACITORS HARDWARE
MAGENTA

Make us your No. 1 SUPPLIER OF KITS and COMPONENTS for H.E. Projects. We
supply carefully selected sets of parts to enable you to contruct H.E. projects. Kits
include ALL the electronics and hardware needed. Printed circuit boards (fully etched,
drilled and roller tinned) or Veroboard are, of course, included as specified in the original
article, we even include nuts, screws and I.C. sockets. PRICES INCLUDE CASES unless
otherwise stated. BATTERIES ARE NOT INCLUDED. COMPONENT SHEET
INCLUDED. If you do not have the issue of H.E. which includes the project - you will
need to order the instruction reprint at an extra 45p each.

Reprints available separately 45p each +
PHASE FOUR Dec 82 £18.71
STEREO NOISE GATE Dec 82 £15.35
TAPE/SLIDE SYNCHRONIZER Dec 82
£21.73
BIG EAR Dec 82 less pipe parts £6.21
MICROAMMETER ADAPTOR Dec 82
£4.98
ODOMETER Nov. 82 £14.98
DIANA V.C.O. Nov 82 £4.89

-CB SQUELCH UNIT Oct 82 £9.19
'JUNIOR' SLOT CAR CONTROLLER
Sept 82 £5.60 less case.
ZX INTERFACE BOARD Sept 82 inc
edge con £11.33.
T.V.I. FILTER July 82 £5.33
AUTO WAH June 82 £18.98 inc case or
£12.28 less case.
AUTO GREENHOUSE SPRINKLER
June 82 £15.38 less pump and power
supply I12V 2A).
TELEPHONE TIMER June 82 £33.42 less
power supply (suitable type below).
POWER SUPPLY DESIGN 12V 500mA
June 82 £9.98
ECHO REVERB UNIT May 82. Less case
E33.98. Economy case WB3 £3.76 extra
DIGITAL THERMOMETER May 82 ex-
cluding case + bezel £16.90
AUDIO SIGNAL GENERATOR May 82
£20.98.
CABLE TRACKER May 82 £9.98
DIGITAL CAPACITANCE METER Apr
82E21.37
SIGNAL TRACER Apr 82 £3.86
BIKE ALARM Apr 82 £11.74
DIGITAL DICE Mar 82 £7.29
BICYCLE SIREN Mar 82 £10.89
NOISELESS FUZZBOX Feb 82 £10.45
MASTHEAD AMPLIFIER Feb 82 £14.74
DRUM SYNTHESIZER Dec 81. Full kit
£21.37
GUITAR HEADPHONE AMPLIFIER
Dec 81 £3.72
IN CAR CASSETTE POWER SUPPLY
Dec 81 E4.77
SCRATCH FILTER Nov 81 Mono £5.82
Stereo £8.98
LED VU METER Nov 81 less case £4.87
SIMPLE STYLUS ORGAN Nov 81 less
case £4.98
METRONOME Nov 81 £12.71
TELEPHONE BELL REPEATER Oct 81
£13.67
Med linking wire extra 14p metre
COMBINATION LOCK Oct 81 less
solenoid £18.65

p. & P. 40p.

BABY ALARM Oct 81 £8.70, Fig 8 linking
wire 7p metre
'DIANA' METAL LOCATOR Sept 81
£34.50
REACTION TESTER GAME Sept 81
£12.81
VARIABLE BENCH POWER SUPPLY
Aug 81 £26.98
ULTRASOUND BURGLAR ALARM
July 81 £19.98
ELECTRONIC DOOR BUZZER July 81
£5.98
ELECTRONIC METRONOME July 81
£4.99
CONTINUITY CHECKER June 81 £5.71
ENVELOPE GENERATOR June 81
£17.98
AUDIO MIXER June 81 £5.33
PUBLIC ADDRESS AMPLIFIER March
81 £19.48. Extras - horn speakers £6.83
each, PA MIC £4.40
FUZZBOX March 81 £10.98
WINDSCREEN WIPER CONTROLLER
March 81 £8.20
STEAM LOCO WHISTLE March 81
£12.98
PHOTOGRAPHIC TIMER March 81
£3.50
HEARTBEAT MONITOR Feb 81 £24.98
TWO-TONE TRAIN HORN Feb 81 £5.60
less case
medium wave radio Feb 81 £8.20
BENCH AMP Jan 81 £10.80
NICAD CHARGER Jan 81 £8.20
CHUFFER Jan 81, less case £7.53
BATTERY CHARGE MONITOR Dec 82
£5.77
MEMORY BANK - MINI SYNTH-
ESISER Nov & Dedc 80 £29.98
TRANSISTOR TESTER Nov 81 £6.54 Inc
test leads
GUITAR PRE -AMP Nov 80 £6.65
case (diecast) extra £2.29
INTRUDER ALARM Oct 80 £20.98
TOUCH SWITCH Sept 80 £2.75 less case
& contacts
GUITAR PHASER Sept 80 £16.28
SOUND OPERATED FLASH TRIGGER
July 80 no skt £5.33
FOG HORN June 80 f6.64
SPEED CONTROLLER tuft Km; April au
£17.55 (less case)
DIGITAL FREQUENCY METER April 80
£39.98
GUITAR TUNER Nov 79 £12.82
CAR ALARM Feb 79 £12.91

MORE PROJECT KITS - SIMILAR STYLE TO H.E.
INSTRUCTIONS INCLUDED (SEPARATELY 45p EACH)

PLEASE QUOTE REF. NO. WHEN ORDERING
61 PEST CONTROL 'Ultrasonic cat
soarer' £7.65
B2 COMPONENT TESTER £8.88
84 GUITAR NOTE EXPANDER £17.98
B5 CAMERA OR FLASH GUN
TRIGGER Infra red system £12.51
B6 SIMPLE INFRA RED REMOTE
CONTROL £1720
B7 0-12V POWER SUPPLY £17.98
B9 SOUND TO LIGHT - single channel
£8.42
B10 THREE CHANNEL SOUND TO
UGHT £21.44

B11 IN SITU TRANSISTOR TESTER
£6.98

B12 WEIRD SOUND EFFECTS
GENERATOR £5.98
B13 AUDIBLE VISUAL METRONOME
£5.98

B14 ELECTRONIC DICE £5.71

B16 MINI EGG TIMER £4.34
B18 LED JEWELLERY - Cross brooch
£2.77 Star brooch £9.91 Spiral brooch
£7.98

MORE KITS AND
COMPONENTS
IN OUR LISTS

FREE PRICE LIST
Price list included with

orders or send sae 19 x 4)
CONTAINS LOTS MORE

KITS, PCBs &
COMPONENTS

1982 ELECTRONICS
CATALOGUE

Illustrations, product descriptions, circuits all in-
cluded. Up-to-date price list enclosed. All products
are stock lines for fast delivery.
Sends 80p in stamps or add 80p to order.

MORE H.E. PLUS E.E. and E.T.I. PROJECT.
KITS IN THE PRICE LIST

MAGENTA gives you FAST DELIVERY OF QUALITY COMPONENTS & KITS.
An products are stock lines -and are new 6 full specification. We give personal service &
quality products to al I our customers -HAVE YOU TRIED US?

MAGENTA ELECTRONICS LTD
HW35, 135 HUNTER ST., BURTON -ON -TRENT, STAFFS.
DE14 2ST. 0283 65435. MON-FRI 9-5. MAIL ORDER ONLY

ADD 45p P&P TO ALL ORDERS. PRICES INC VAT
ACCESS and BARCLAYCARD (VISA)
ORDERS ACCEPTED BY PHONE OR
POST.
SAE ALL ENQUIRIES.

Prices inc. VAT
OFFICIAL ORDERS WELCOME
OVERSEAS. Payment must be in sterling.
IRISH REPUBLIC and BFPO: UK PRICES.
EUROPE: UK PRICES plus 10%.
ELSEWHERE: write for quote.

SOLDERING
ANTEX X5 SOLDERING IRON

SOLDERING IRON STAND
SPARE BITS. Small standard,
65p each. For X5+ X25
SOLDER. Handy size
SOLDER CARTON
DESOLDER BRAID
HEAT SINK TWEEZERS
DESOLDER PUMP
HOW TO SOLDER LEAFLET
LOW COST CUTTERS
LOW COST LONG NOSE PLIERS

WIRE STRIPPERS Et CUTTERS..
PRECISION PETITE
12V P.C.B. DRILL
DRILL STAND
GRINDING STONE
GRINDING WHEEL
SAW BLADE
BRASS WIRE BRUSH
BURR

VERO SPOT FACE CUTTER
PIN INSERTION TOOL
VEROPINS (pk of 100) 0.1"
MULTIMETER TYPE 1 11.000 oov)

MULTIMETER TYPE 2120,000
with transistor tester. Very good

CROCODILE CLIP TEST LEAD
10 leads with 20 clips

MULTIMETER TYPE
YN360 TR, £14.75

25W
OAR

. £1.98
large,

99P
£1.84

69p
29p

£6.48

12p
£1.69

£1.68
£2.69

£11.67
£7.98

50p
50p
85p
50p
50p

£1.49
£1.98

52p

£5.48
opvl

£14.75
SET.
99p

2 - 2A06

I TOOLS
RESISTOR COLOUR
CALCULATOR
CONNECTING WIRE
ED. 11 colours
ILLUMINATED MAGNIFIERS

Small 2" die. (5 x
Large 3" die. 14 x

CAST IRON VICE
SCREWDRIVER SET
POCKET TOOL SET
DENTISTS INSPECTION

JEWELLERS EYEGLASS
PLASTIC TWEEZERS
PAIR OF PROBES
Icc) .

.....,...,..,

;35111111eft

,

0 0+0 gpcv . volts.ln cl u dr) sc t rcaunr

W
useful resistance
e've used it and

CODE
21p

PACK TYPE
49p

meg.) .... £1.14
wag) £2.40

£2.98
£1.98
E3.98

MIRROR
£2.85
£1.50

69p
WITH LEADS

77p

rsei snt to. r 4t e svteerry.

ranges.
we like it.

SPEAKERS. Miniature. 8 ohm 87p MIN. BUZZERS. 6V. 50p. 9V. £1 10.
64-75 ohm 89p 12V. 657k.
CRYSTAL EARPIECE 65p MAGENTIC EARPIECE 15p

MONO HEADPHONES £2 96 STEREO HEADPHONES £4 35
TELEPHONE PICK-UP COIL ...  72p F.M. AERIAL 49p

IF

VEROBOARD 0.1" COPPER STRIPS i
10 strips 24 holes E1.20 per 5

78p 1

PP3 CLIPS 10p
PP9 CLIPS 11p PANEL METERS

50uA; 100uA; lmA,
1A, 25V. 100uA-0-
100uA; 5A. AU
£4.96 each. State
value.

24 strips 37 holes
24 strips 50 holes 89P
36 strips 37 holes 89P
36 strips 50 holes 99I,
Terminal pins 0.1" 52p/100

.4

EUROBREADBOARD £6.20
S DEC BREADBOARD £3.98
BIMBOARD 1 BREADBOARD £6.98
VEROBLOC BREADBOARD E4.20

0. MAX PUNCHES HELPING HANDS JIG £6.30

- f2. - .06
Heavy base. Six ball and socket joints

1- 98; 1" E3 allow infinite variation of clips through
[1" - E31.7: f" - £3.24 360°. Has 21" diameter 125 o I fiM

JUNIOR HACKSAW Asp magnifier attached, used and recom-
SPARE BLADES .29p/3 i mended by our staff.
ABRAFRAME HACKSAW
(cuts MI directions) .879
SPARE BLADES 36p/2

( QUICKTEST (Quick connect mains block) £6.99

30 SOLDERLESS BREADBOARD
Book by R.

Clear verobloc layouts and circuit diagrams.
timers, transistor checker, switches, etc.
components including resistors, capacitors,
beginners as well as those with some experience.
book, and components.

(Less batteries) £24.74

or (Less verobloc)..--- 00.25

BOCII(S

PROJECTS
A. Pon fold

Includes: fuzz box, radio, metronomes,
Introduction gives basic information on
IC's, transistors, photocell etc. Ideal for

Complete kit including verobloc,

x50OR(Len book)
BOOK ONLY 12.25

ADVENTURES WITH
MICROELECTRONICS

Similar to 'Electronics' below.
Uses I.C.s. Includes dice, elec-
tronic organ, doorbell, reaction
timer, radio, etc. Based on Bim-
board 1 bread board.
Adventures with
Microelectronics £2.55

Component pack £29.64 less
battery.

SEMICONDUCTOR DATA BOOK Newnes
E5.

ELECTRONIC PROJECTS FOR HOME
90

SECURITY £3.35
ELECT. PROJECTS IN PHOTOGRAPHY

E3.35

110 ELECT. ALARM PROJECTS £5.35
MODEL RAILWAY PROJECTS
BASIC ELECTRONICS. Theory Er practice

E7.98
BEGINNERS GUIDE TO BUILDING ELECT.
PROJECTS £1.50

ADVENTURES WITH ELECTRONICS
by Torn
Duncan

An easy to follow book suitable for all ages. Ideal for beginners.
No soldering, uses an S -Dec breadboard. Gives clear instructions
with lots of pictures. 16 projects -including three radios, siren,
metronome, organ, intercom, timer, etc. Helps you learn about
electronic components and how circuits work. Component pack
includes an S -Dec breadboard and all the components for the
projects.
Adventures with Electronics £2.40. Component pack £18.98
less battery.
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 Project

EPROM
Programmer

Our EPROM Programmer project concludes
with full instructions for building and
assembly, together with the listing of the
operating software in BASIC.

TO SK2
FRONT
PANEL

OV 44-

25V 44-
'MAINS LEO 49-

1 2 3 4 5 6 7 3 0 10 11 12 13 14 15 41 17 15 19 VI 21 22 23 24 25 26 27 23 29 30 31 32 33 34 35 36 37 33 39 40 41 42 43 44 45 45 47 M

0 0 0 0 0 0 O0000000 °ono oo o 00000 0000 o 0 0 Oo 0 0 0 0 0 0 0 0 0 0 0 0 0

o oo oo o oo 00000000000000000000 00000000000000000000
= CUT IN TRACK

. TO SET

Figure 1. The power supply board has been laid out on Veroboard; it is shown here
viewed from the top (component side).

AC

THE HE 6502 EPROM Programmer was
built into a standard plastic case with a
sloping front panel, using modular
construction to simplify assembly. The
first module consists of the case itself,
together with the transformer. A flying
lead terminated in a five -way PCB
socket connects 24VAC to the second
module, the + 25VDC power supply
board. The plug is wired symmetrically,
and so is not polarised. The PSU has
been laid out on Veroboard, to keep the
cost down, and should not present any
problems in assembly, if the component
overlay (Figure 1) is followed carefully.

In a minor change from the circuit
published last month, the current
limiting resistor for the 'Mains On' LED
has been placed on this board; another
unpolarised five -way PCB connector
plug carries this signal, plus the + 25V
and OV supply to the third module,
which is constructed on the front panel
(Figure 2).

The panel carries the two DPDT
function switches, all the indicator LEDs
and the main EPROM socket. The
prototype used a special ZIF (Zero
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FRONT PANEL
EARTH TAG

BUSY' LED
OV

LD3(A11)
+5V
C7/Vpp
Vpp/All
POLARISING

LED

+25V
MAINS' LED
OV

Figure 2. The wiring diagram for the
front panel components; SKI leads to
the main PCB and SK2 goes to the
power supply board. Be sure to check
this wiring thoroughly before testing the
unit.

PIA
ADDRESS

ADDRESS BITS
HIGH (A51

ICI
PINS

IC2
PINS

IC3
PIN

16128 13,12,1110,9,8 4+15
9

7+15
9 23

163841166) 14 5-.15
12

7+15
9 23

24320 14,12,11.10,9,8 5+15
11

4-.15
12 23

24576(2411 14,13 5+15
10 1

4-.15
12 23

32512 1433,12,11.10,9,8 5+15
9 1

7+15
9 23

32768 13210 SEE PCB COMPONENT OVERLAY

48896 15,13,12,11,10,9,8 6+15
9 1

7+15
9 23

49512 (48K) 15,14 7+15
12

4+15
12 23

57088 15,14,12,11,10,9,8 7+1
11

7+15
9 23

57344156K/ 15,14,13 7+15
10

4+15
12-.23

65280 15,14,13,12,11,10,9,8 7+15
9 1

7+15
9 23

65536 16410 NOT APPLICABLE

Table 1 (above) shows the link
connections required to place the
EPROM address at various locations in
memory. Because the address bus is not
fully decoded, the EPROMer will occupy
a full 256 -byte block upwards from the
specified address.

Insertion Force) socket, but a standard
24 -pin DIL socket may be substituted,
provided it is used carefully. The socket
is linked to the main PCB by a short
length of ribbon cable terminated in a
24 -pin DIL header which plugs into the
PCB 'EPROM socket'. Again the original
circuit has been modified to the extent
that the current limiting resistor for the
' + 5' LED has been placed on the main
PCB.

The front panel components are
wired to a ten -way PCB interconnecting
socket which plugs into the main PCB.
This plug is polarised by removing one
pin (see Figure 3) and blocking the
corresponding hole in the socket with
the insert provided for the purpose. Of
course, the plug -and -socket
interconnection system could be
ommitted and the modules hard -wired
together, though the construction will
not be as neat and will be less

'BUSY' LED .1
OV

LD3I411)
V

V,//111
POLARISING PIN

LEG

1

4

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

S

3

3

0

Project 
convenient for assembly and testing.

The main PCB is single -sided, again
to reduce the cost, and carries a number
of wire links. Wherever possible, the
links have been made in the power
supply rails, because it is much easier to
fault -find should there be a 'weak link'!
The PCB carries all the ICs and
associated components and should
present no problems. Use IC sockets, if
possible, but note that they are essential
for J1, the link to the host computer,
and J2, the on -board 'EPROM socket'
which connects to the front panel ZIF
socket. Another point to note is that the
data in and out pins of ICs 1 and 2 have
been left unconnected, so that the
EPROM address can be programmed by
means of wire links. As shown, the
EPROM is placed at 32768, but can be
located elsewhere in memory by making
the appropriate connections, as shown
in Table 1.

/-

4

a .1

4

Figure 3. 3. The component overlay of the main board. Most of the links have been put
in the power rails, to simplify fault-finding.
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Assembly

Assembly of the modules is straight
forward, particularly if the PCB
interconnecting plugs and sockets have
been used. Start by drilling the holes for
the front panel components; the ZIF
socket (or DIL socket, as you like) is
mounted on a small piece of Veroboard
which bolts to the panel (Figure X). Cut
this square hole before drilling the
mounting holes, to ensure that the
socket fits in neatly.

The PSU board is sized to fit the
mounting points of the specified box,
but check the hole positions before
drilling. The main PCB is bolted to the
front panel, using spacers to give the
necessary separation. Note that an earth
point on the front panel is also required.

A

D

24 -WAY
RIBBON
CABLE
TO J2

1 2 3 4 6 0 7 1 010 11 12 13 14 16 14 17 14 DI 20 21 22 23

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0

so o )
Uo. * I a 0

0 o
c o
0 o
0 0
O 0
O o
O 0
0 0
0 0
0

1 0
0 EPROM SOCKET
0 0 . 0 0

.;3\O0 0 0 0 0 0 0 0 0 0 0 0 0 0 0000000
CUT IN TRACK

J
RIBBON CABLE

CLAMP

L

Figure 4. The ZIF socket (or low-cost
24 -pin IC socket) is mounted on a small
piece of Veroboard and bolted to the
front panel (the track cuts prevent the
mounting nuts shorting the socket pins
to the chassis).

Operating Program
The listing of the BASIC operating
program is shown in Table 2. It is
supplied with a fair number of
explanatory REMarks, but these of
course may be omitted in the version
actually entered into the computer when
using the EPROM Programmer. The
program down to Line 100 is concerned
with sorting out whether a 2716 or a
2732 is to be programmed. 2516s may
be programmed, as they have the same
pinout as the 2716, but they must be
described to the computer as "2716".
2532s have a different pinout from the
2732 and the EPROM Programmer will
not program them. Down to line 300 is
concerned with establishing where in
RAM the data to be stored in EPROM is
located - the EPROM Programmer
requires that the data is stored in known
consecutive locations in RAM. Down to
line 420, the program establishes
whereabouts in the EPROM the data is
to be stored.

At this point the operating program
has all the data it needs, and it proceeds
to check that the target PROM is
"free". After erasing an EPROM, all
eight bits in every byte are at logic level
'1', or "high", and the process of
programming sets the required bits
"low" - logic level '0'. Before
attempting to program the EPROM the
operating program checks that all bits in
each byte of the EPROM space are high.
The high and low bytes of the current
PROM address are designated SEG and
LO, respectively, while, SSEG and SLO
are the high and low bytes of the
address of the first byte in the target
PROM space. The length of the target
EPROM space is unrestricted, from the
full 2048 (4096) bytes, right down to a
single byte, starting anywhere in the
EPROM.

The program down to line 750

checks that the target EPROM space is
free, as described, and prints to the
display the address and contents of any
byte not reading 255 (all ones).
Assuming the target space is free, the
program requests the user to set the
READ/PROGRAM switch to PROGRAM,
and when this has been done, proceeds
to program the EPROM (down to line
940). The user is then requested to
return the READ/PROGRAM switch to
READ, and the program verifies that the
data burned into the EPROM agrees
with the original RAM data (down to line
1180). For any bytes that have not
programmed correctly, the address,
intended content and actual content are
listed on the VDU.

If it is desired to program another
EPROM with the same data, it is not
necessary to re-enter the RAM and
target EPROM address space; simply
follow the instructions in the remaining
lines of the program. If it is desired to
copy an existing EPROM, either in whole
or in part, it is a simple matter to change
the VERIFY routine to POKE the data
read from the EPROM into RAM, instead
of comparing it with RAM.

Testing

On completion, all wiring should be
thoroughly checked, since + 25V,
applied to the wrong pin of an EPROM
(or most other places, come to that), is
likely to do some damage! The best way
to ensure that everything is working as
it should is to run some test square -
waves through the system. Just crib a
line or two from the BASIC operating
program to set up PAO - 7 and PBO -
7 as outputs and then, with a loop,
alternately POKE 0 and 255 to
Peripheral Register A and check that you
get a squarewave at each of the lines
AO - 7 at J2. Repeat this with

10 PAINT" THE H.E. PROM PROGRAMMER" :PRINT 340 PRINT:INPUT " ENTER ROM END ADDRESS PE" ;PE
20 PRINT" C IAN HICKMAN 1981" :PRINT 350 IF PE< = T THEN 380
30 PRINT: PRINT" SET PGM/READ SWITCH TO 'READ- :PRINT 360 PRINT:PRINT " NO GO, > " ;T:PRINT
40 PRINT:INPUT" HAVE YOU DONE THAT? Y OR N" ;AS 370 GOTO 340
50 IF LEFTS(AS,1) < > " Y" THEN 30 380 PT = PE - PS + 1
60 PRINT: INPUT " ENTER ROM TYPE, 2716 OR 2732" ;TS 390 IF PT > = RT THEN 430
70 IF TS = " 2716" THEN T =2048: GOTO 110 400 PRINT:PRINT " RAM CODE TOO LARGE FOR"
80 IF TS = "2732" THEN T = 4096: GOTO 110 410 PRINT " AVAILABLE SPACE IN ROM"
90 PRINT:PRINT " ONLY 2716 OR 2732 ACCEPTED" 420 FOR I = 1 TO 1000:NEXT:GOTO 230
100 PRINT:GOTO 60 430 PRINT:PRINT " CHECKING ROM ERASED OK"
110 PRINT:PRINT " SET 2716/2732 SWITCH TO " ;TS 440 PRINT " FROM" ; PS; " TO"; PS + RT - 1
120 FOR I= 1 TO 500: NEXT 450 X = 0
130 PRINT:INPUT " HAVE YOU DONE THAT" ;AS 460 PIA = 32768:REM XXXXX IS BASE ADDRESS OF PIA
140 IF LEFTS(AS,1) < > " Y" THEN 110 470 REM LO IS ROM ADDRESS LO BYTE
150 PRINT:PRINT " INSERT PROM IN SOCKET" 480 REM SEG IS ROM ADDRESS HI BYTE *
160 FOR I = 1 TO 500: NEXT 490 SSEG INT(PS/256): SLO=PS -256 SSEG
170 PRINT:INPUT " HAVE YOU DONE THAT" ;AS 500 POKE PIA + 1,0: POKE PIA + 3,0
180 IF LEFTS(AS,1)< >"Y" THEN 150 510 REM SELECTS DATA DIRECTION REGISTERS
190 PRINT:PRINT " IS DATA TO BE STORED IN ROM" 520 POKE PIA,255:REM SETS PORT A FOR OUTPUT (ADDRESS)
200 INPUT" PRESENT IN RAM" ;AS 530 POKE PIA + 2,0:REM SETS PORT B FOR INPUT (DATA)
210 IF LEFTS (AS,1) = " N" THEN PRINT:PRINT " NO GO " :END 540 POKE PIA + 1,52:POKE PIA + 3,52
220 IF LEFTS(AS,1)< > " Y" THEN 190 550 REM SETS CRA & CRB, BIT 4HI, 5HI, 3LO, 2HI
230 PRINT:INPUT " ENTER RAM START ADDRESS RS" ;RS 560 REM (32 + 16 + 4) = 52, SELECTS OUTPUT REGISTERS
240 PRINT:INPUT " ENTER RAM END ADDRESS RE" ;RE 570 REM WITH CA2 AND CB2 BOTH LO
250 RT = RE - RS + 1 580 POKE PIA,SSEG:REM SELECTS STARTING SEGMENT OF ROM
260 IF RT <1 THEN PRINT " NO GO - RE < RS!" :GOTO 230 590 POKE PIA + 1,60: POKE PIA + 1,52
270 PRINT:PRINT " MEMORY REQ. IS" ;RT;" BYTES" 600 REM TOGGLES CA2 HI LO TO LATCH SSEG
280 IF RT < = T THEN 300 610 LO= SLO: SEG = SSEG: PRINT: PRINT " DOING SEGMENT ";SSEG
290 PRINT:PRINT " TOO LARGE FOR PROM" : GOTO 240 620 FOR RA = 0 TO RT - 1
300 PRINT.INPUT " ENTER ROM START ADDRESS PS" ;PS 630 POKE PIA,LO: I = PEEK(PIA + 2)
310 IF PS< = T THEN 340 640 IF I < >255 THEN PRINT " " ;SEG;LO;I: X = 1
320 PRINT:PRINT " NO GO, >";T:PRINT 650 REM TEST BYTE AT SEG/LO FOR ALL ONES
330 GOTO 300 660 REM AND PRINT ADDRESS IF BAD: X = BAD FLAG
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Detail showing the ZIF socket wiring. A
solid length of wire is bent and soldered
across the ribbon cable as a strain relief.

A cable clamp should be used to secure
the mains lead and the Earth wire firmly
fixed to the transformer mounting
points. The flying lead carries 24VAC.

Peripheral Register B, to test the data
lines, then add a line to the loop to
waggle CA2 up and down each time
you POKE 0 or 255 to Peripheral
Register A leg line 590) and you should
see the squarewave at the "latched
data" outputs (LDO - 3) of IC4.
Likewise, use the computer to waggle
CB2 alternately high and low, but make
it an assymetrical squarewave; you can
then check at pin 18 of J2 that the
waveform inverts when SW1 is set to
2732 simultaneously with SW2 to
PROGRAM. In this way you can use
your computer to exercise the circuitry
of the EPROM Programmer to verify its
correct functioning. If the PIA does not
respond at all, check that it is getting
R/W and 02(E) signals, and that the
address decoding in IC 1 and IC2 is
producing a negative -going CS2 signal
at pin 23 of the PIA. If not, you probably
have a pair of address lines, A8 and A9
for example, accidentally swapped over!

Using the Programmer
The EPROM Programmer connects to
the host computer via socket J1 and a
suitable cable. If the computer is a
UK101, this is simply a double ended
40 way DIL jumper lead of convenient
length, connecting to the expansion
socket on the computer. With other
models of computer, a suitable lead will
have to be made up, to pick up the
address, data and control buses and, of
course, + 5V and OV.

Using the Programmer is simplicity
itself, as the BASIC operating system
leads one by the hand. The main point
to watch is loading the EPROM in the
ZIF socket the right way round! Some
PROMs will survive being installed back
to front - they just get very hot - but
in other cases a little light will come on
inside the EPROM (it's called a bond
wire) to tell you that you have inserted it
back to front. Unless you remove it very
quickly indeed, the little light will then
go out again, to tell you that you have a
dud EPROM! Given that the PROM is
inserted the right way round however,
no problems of any sort should be
experienced, provided the Programmer
has been thoroughly checked out as
described in the previous section.

Interfacing

Interfacing the HE Eprom Programmer
with the UK 101 is very simple, but
exactly how you do it depends on
whether you already have an expansion
board already connected to the
computer's expansion socket, or not.
The two cases are dealt with separately
below.

A) No expansion fitted: In this case,
IC6 and 7 will not be present since
they are not supplied as standard.
The simplest procedure is to link pins

670 LO= LO 1 1000 POKE PIA, SSEG: POKE PIA + 1,60: POKE PIA + 1,52
680 IF LO< 256 THEN 710 1010 LO = SLO:SEG SSEG: PRINT: PRINT " DOING SEGMENT " ; SSEG
690 LO = 0: SEG = SEG + 1; PRINT: PRINT " DOING SEGMENT ";SEG 1020 FOR RA = 0 TO RT - 1
700 POKE PIA,SEG: POKE PIA + 1,60: POKE PIA + 1,52 1030 POKE PIA,LO: I = PEEKIPIA + 21
710 NEXT RA 1040 J = PEEKIRS + RA): IF I =J THEN 1060
720 IF X = 0 THEN 750 1050 PRINT " " ;SEG:10;J;TABI51;I: X = 1
730 PRINT:PRINT " TARGET ROM SPACE IS NOT FREE: ERASE" 1060 LO = LO + 1
740 PRINT " PROM, SAVE CONTENTS FIRST IF REQUIRED" :END 1070 IF LO< 256 THEN 1100
750 PRINT:PRINT " TARGET ROM SPACE IS FREE" 1080 LO = 0:SEG = SEG + 1: PRINT: PRINT " DOING SEGMENT ";SEG
760 PRINT:PRINT " SET PGM/READ SWITCH TO 'PGM- 1090 POKE PIA,SEG: POKE PIA + 1,60: POKE PIA + 1,52
770 PRINT:INPUT " HAVE YOU DONE THAT" ;AS 1100 NEXT RA
780 IF LEFTS IAS,11< > " Y" THEN 760 1110 IF X= 0 THEN 1170
790 PRINT:PRINT " PROGRAMMING PROCEEDING" 1120 PRINT:PRINT " ABOVE ADDRESSES HAVE NOT PROGRAMMED"
800 POKE PIA + 3,0: POKE PIA + 2,255 1130 INPUT " DO YOU WISH TO TRY AGAIN" ;AS
810 REM SETS PORT B FOR OUTPUT (DATA) 1140 IF LEFT SIAS,1) = "N" THEN END
820 POKE PIA + 3,52 1150 IF LEFTSIAS,1) < > " Y" THEN 1120
830 POKE PIA,SSEG: POKE PIA + 1,60: POKE PIA + 1,52 1160 GOTO 790
840 LO = SLO: SEG = SSEG: PRINT: PRINT " DOING SEGMENT ";SSEG 1170 PRINT:PRINT " VERIFICATION COMPLETE"
850 FOR RA = 0 TO R - 1 1180 PRINT " ROM IS CORRECTLY PROGRAMMED"
860 POKE PIA,LO; D = PEEK(RS + RAI: POKE PIA + 2,D 1190 PRINT:PRINT " DO YOU WISH TO PROGRAM"
870 POKE PIA + 3,60 1200 INPUT " ANOTHER ROM WITH SAME DATA" ;AS
880 FOR J = 0 TO 50: NEXT: REM PROGRAMMING PULSE 1210 IF LEFTSIAS,1)= " N" THEN END
890 POKE PIA + 3,52: LO= LO+ 1 1220 IF LEFTSIAS,11< > " Y" THEN 1190
900 IF LO < 256 THEN 930 1230 PRINT: INPUT " IS PGM/READ SWITCH AT 'READ'" ;AS
910 LO = 0: SEG = SEG + 1: PRINT: PRINT " DOING SEGMENT ";SEG 1240 IF LEFTSIAS,11< > " Y" THEN 1230
920 POKE PIA,SEG: POKE PIA + 1,60: POKE PIA + 1,52 1250 PRINT:PRINT " INSERT NEXT ROM"
930 NEXT RA 1260 PRINT: INPUT " HAVE YOU DONE THAT" ;AS
940 PRINT:PRINT " PROGRAMMING COMPLETE" 1270 IF LEFTS(AS,1)< > " Y" THEN 1250
950 PRINT:PRINT " SET PGM/READ SWITCH TO 'READ' " 1280 GOTO 430
960
970

PRINT:INPUT " HAVE YOU DONE THAT" ;AS
IF LEFTSIAS,11< > " Y" THEN 950 Table 2. The BASIC operating software

980 PRINT:PRINT " VERIFICATION PROCEEDING" :X = 0 listing; Line 1160 should read: GOTO
990 POKE PIA + 3,0: POKE PIA + 2,0: POKE PIA + 3,52 760.
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2 to 3, 5 to 6, 9 to 10 and 12 to 13
at each of the IC sockets. This can
either be done on the back of the
board or, alternatively, the links can
be made on a couple of DIL headers
which are then plugged into the IC
sockets designated U6 and U7. This
extends the computer's data bus,
unbuffered, to the Eprom
Programmer, which is quite
acceptable provided that the DIL
jumper lead used is 18" or less in
length. (The author's Programmer is
fitted with a 24" jumper lead and in
operation has proved 100% reliable).
As mentioned last month, the
Programmer draws the small amount
of current it requires at + 5V from
the host computer. Now the
computer's + 5V supply does not
appear at the expansion socket, so it
is necessary to arrange that it does.
Pin 11 is unused and could be used
for the + 5V supply, but it is always
handy to have a spare pin, to bring
out a clock or some other signal, for
instance. However, no less than ten
pins of the expansion socket are
allocated to OV, so isolate three of
these and connect them to + 5V
instead. Pin 29 was used for this
purpose, as shown in the circuit of
the Eprom Programmer in last
month's issue. Note that if you
subsequently add an expansion board
which plugs into this socket, pin 29
should be disconnected from + 5V
and reconnected to OV.
B) Expansion board already fitted: In
this case IC6 and 7 will already have
been fitted, so that the data bus is
buffered, the data direction being
controlled by the DD signal at pin 3
of the expansion socket. This signal
is derived by the expansion board
from the address and control buses,
and fed back to the host computer to
control the data bus buffers. When
an expansion board has already been
fitted, no modifications to the
expansion socket of the host
computer should be made. However,
most expansion systems leg Watford
Electronics, Merlin (Micro -systems)
Ltd. etc.) provide at least one
duplicate socket on the expansion
motherboard, to allow for further
expansion. The motherboard will
have its own + 5V supply and this
should be made available to the
Eprom Programmer at pin 29 of the
"further expansion" socket. If
considerable expansion by way of
RAM and ROM has already taken
place, the location for the Eprom
Programmer at 32768 dec. land the
following 255 locations, as only
partial address decoding is used) may
not be free. In this case the
Programmer address should be
relocated, eg to the free space
between BASIC in ROM and the VDU
RAM, or between the VDU RAM and
the polled keyboard at DFOOHEX.
The address decoding at IC1 and 2 of
the Programmer should be changed
to the new address and the address
of the Programmer in the BASIC
operating program altered to suit.

O
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Figure 5. The power supply and front panel circuits redrawn, to show the
modifications mentioned in the text.
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Figure 6. The current limiting resistor for the ' + 5V' LED has been incorporated as
part of the main circuit.

Parts List
RESISTORS
(All 1/4 watt 5% carbon)
R1 10k
R2 100k
R3 330R
R4,5,8 4k7
R6 2k7
R7 390R

CAPACITORS
C1,2 100n

ceramic
C3 10n

ceramic
C4 220u

40V electro
C5 100n

63V metal foil
C6 470n

63V metal foil

SEMICONDUCTORS
IC1 ,2 74LS139

dual 1 -of -four decoder
IC3 6821

PIA
IC4 74LS175

four -bit latch

IC5 CD4070
quad EXOR

IC6 7824
24v regulator

Q1 2N3702
PNP transistor

BR1 50V/1A
bridge rectifier

D1 1N418
LED1 red 0.2" LED
LED2 green 0.2" LED
LED3 yellow 0.2" LED

MISCELLANEOUS
SW1,2 DPDT

miniature toggle
Ti 24V/6VA secondary
FS1 3A mains fuse
1 x24 -pin ZIF or DIL socket; 3 x 1 6 -pin
DIL sockets; 1 x 24 -pin DIL socket; 2 x
40 -pin DIL sockets; 1 x 24 -pin single
ended DIL jumper lead, approx. 6" ; 1 x
40 -pin double -ended DIL jumper lead,
approx. 18"; 2 x 5 -pin PCB in-
terconnecting plugs and sockets; 1 x
10 -pin; case (see Buylines), nuts and
bolts, wire, solder etc.
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Step-by-step
fully

illustrated
assembly

endetting
instructions

are included
together

with circuit descriptions':

Highest
quality

Or

are

used throughout.

AT -80

BRANDLEADING ELECTRONICS

NOW AVAILABLE IN KIT FORM

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

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
U Over 130 components to assemble
 Patented clip -to -coil fitting
 Fits all 12v neg. earth vehicles

SPECIAL OFFER
"FREE" MAGIDICE KIT WITH
ALL ORDERS OVER £45.00

_AO

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'

TX1002
Electronic Ignition
 Contactless or contact triggered
 Extended coil energy storage circuit
 Inductive Discharge  Three position
changeover switch  Distributor.
triggerhead adaptors included  Die cast
weatherproof case  Clip -to -coil or remote
mounting facility  Fits majority of 4 & 6 cyl.
12V neg. earth vehicles  Over 145
components to assemble.

TX2002
Electronic Ignition

 The ultimate system  Switchable
contactless  Three position switch with

Auxiliary back-up inductive circuit
 Reactive Discharge. Combined capacitive

and inductive.  Extended coil energy storage
circuit  Magnetic contactless distributor trigger -
head  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

All SPARKRITE products and designs are fully covered by one or more World Patents.

SPARKRITE 82 Bath Street, Walsall, West Midlands, WS1 3DE England

SX 1000
SX 2000
TX 1002
TX 2002
AT 80
VOYAGER
MAGIDICE

SELF
ASSEMBLY KIT,

£12.95
£19.95
£22.95
£32.95
£32.95
£64.95
£9.95

PRICES INC VAT. POSTAGE & PACKING- ME MIN NM

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

AEI NM NMI VIII NMI
Tel 109221614791 Allow 28 days for delivery

NAME HE4
ADDRESS

I ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR

KIT REF

CHEQUE NO

In NMI

111141111

CUT OUT THE COUPON NOW!
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Auto Power Down
There should be no problems here; if
you can't find the 'ZTX' numbered tran-
sistors, substitute a BC559 for the
ZTX500 and a BC549 for the ZTX300.
Both Technomatic and Greenweld Elec-
tronics list the CD40606 device in their
catalogues. The component cost should
be around £3.00.

CHECK LIST
NB: R12,14,15 and C3 values elected from Table 1 (see
text).
RESISTORS
(All 1/4 watt 5% carbon).
5 x 1MR; 2 x 10k; 1 x 4M7; x 22k; 1 x 10M; 1 x 100k; 1
x 220k.
CAPACITORS
(All radial e)ectrolytics, 25V or better).
2 x 10u; 1 x 4u7.
SEMICONDUCTORS
1 x CD4060B; 2 x ZTX500 or BC559; 4 x ZTX300 or
BC549; 1 x 0.2" red LED; 1 x 1N4148 or similar.
MISCELLANEOUS
PCB; case and sockets (see above); wire, solder etc.

EPROM Programmer
Quite a few of the components for this
project are not stock items, however
Rapid Electronics (Hill Farm Industrial
Estate, Boxted, Colchester, Essex C04

11111111111

11111111111 dlliuNll

5RD) have kindly agreed to supply
everything that's needed.

CHECK LIST
RESISTORS
(All 1/4 watt 5% carbon)
1 x 10k; 1 x 100k; 1 x 330R; 3 x 4k7; 1 x 2k7; 1 x 390R.
CAPACITORS
2 x Ou1 30V ceramic; 1 x 10n 30V ceramic; 1 x 220u 40V
radial electrolytic; 1 x Out 63V metal foil; 1 x Ou47 63V
metal foil.
SEMICONDUCTORS
1 x 6821; 2 x 74LS139; 1 x 74LS175; 1 x CD4070; 1 x
7824; 1 x 2N3702; 1 x 50V/1A bridge rectifier; 1 x
1N4148; 1 x 0.2 in red LED; 1 x green LED; 1 x yellow LED.
MISCELLANEOUS
2 x DPDT miniature toggle switches; 1 x 24V/6VA secon-
dary transformer; 2 x 40 -pin DIL sockets; 3 x 16 -pin DIL
sockets; 1 x 14 -pin DIL socket; 1 x 24 -pin ZIF or DIL socket;
1 x 40 -pin DIL header + 18" x 40 -way ribbon cable or 1 x

24 -pin DIL header + 6" x 24 -way ribbon cable or 1 x
5 -way PCB interconnecting cable shell IRS 467-6271 plus
terminals IRS 467-598); 2 x 5 -way straight PCB plugs IRS
567-576); 1 x 10 -way cable shell IRS 467-633) +
terminals; 1 x 10 -way straight PCB plug IRS 467-582);
case ; PCB; wire, solder, nuts and bolts etc.

Voice -Over Unit
Once again, the components used in
this project are available from most
suppliers - TK ELECTRONICS, for
example - so there should be no
difficulty in obtaining all the bits and
pieces.

The prototype mounted the PCBs in a
plastic Verobox measuring 205 x 140 x
75mm (code 202-21035F); the cost of
components for the main board should
be around £5.00; the Mic Preamp
should cost out at about £2.00.

CHECK LIST - MAIN BOARD
RESISTORS
(All 1/4 watt 5% carbon)
1 x 5k6; 3 x 100k; 7 x 4k7;4 x 10; 2 x 18k; 3 x 22k; 2 x
120R: 4 x 220R. 2 x 12k; 2 x 15k.
POTENTIOMETERS
1 x 100k OW1 horizontal preset; 1 x 10k preset.
CAPACITORS
(All electrolytics)
2 x 100u 10V axial; 1 x 4u7 63V radial; 1 x 4u7 63V
axial; 1 x 1u 63V radial; 1 x 10u 25V radial; 1 x 10u
25V axial; 1 x 2u2 63V axial; 1 x 1 u 63V axial.
SEMICONDUCTORS
1 x 741; 1 x 1458C; 1 x LM 1 3600N; 1 x 1 N4148; 1 x
BC179 PNP.
MISCELLANEOUS
1 x rotary on/off switch; 2 x Y." stereo jack sockets; 1 x
1/4" mono jack sockets; 1 x PP3 9V battery + holder; PCB;
case (see above); control knobs; wire solder nuts and bolts
etc.

CHECK LIST - MIC PREAMP
RESISTORS
(All Y. watt 5% carbon)
1 x 3k3; 2 x 100k; 1 x 68k; 1 x 27k; 2 x 33k; 1 x 1M.
POTENTIOMETERS
1 x 47k log carbon.
CAPACITORS
(All electrolytic unless noted)
1 x 1 OOn polyester; 2 x 4u7 63V axial 3 x 1 u 63V radial;
1 x 10u 25V axial.
SEMICONDUCTORS
1 x 1458C.
MISCELLANEOUS
PCB, wire, solder etc.

HE

MODULES FOR SECURITY Et DETECTION
INTRUDER ALARM CONTROL UNIT

CA1250

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

fixed alarm time
 Battery back-up with trickle charging facility
 Operates with magnetic switches, u/sonic or

I.R. units
 Anti -tamper and panic facility

This exciting new module offers all the possible
features likely to be required when building an
intruder alarm system. Whether used with only 1 or
2 magnetic switches or in conjunction with several
ultrasonic alarm modules or infra -red units, a really
effective system can be constructed at a fraction of
the cost of comparable ready-made units. Supplied
with a fully explanatory Data Sheet that makes
installation straight forward, the module is fully
tested and guaranteed.
available in kit torn, f18.95 plus VAT.

 Stabilised output voltage
 2 operating modes - full alarm/anti-tamper and

panic facility
 Screw connections for ease of installation
 Separate relay contacts for switching external

loads
 Test loop facility

ULTRASONIC
ALARM
MODULE
US 4012
Fully built
& tested

Adjustable range
from 5ft. to 25ft.

A really
effective fully built

module containing both
ultrasonic transmitter and

receiver and circuitry for providing
false alarm suppression. This Module,

together with a suitable 1 2V power supply
and relay unit as shown, forms an effective

though inexpensive intruder alarm. Supplied with
comprehensive Data Sheet it is easily mounted in a

wide range of enclosures. A ready -drilled case and necessary
hardware is available (see right).

DIGITAL VOLTMETER MODULE DVM 314
Fully built & tested

only
£11.95

VAT

INFRA-RED
SYSTEM
IR 1470

Fully built & tested
 Range up to 50'
 12V operation
 Supplied with full instruction
 Easily installed

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

Power Supply Et Relay
Unita PS 4012 £4.25 + VAT

Hardware Kit
HW 4012 £4.25 + VAT -

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

Siren Module
SL 157
Produces a loud and penetrating sliding tone operat-
ing from 9-15V. Capable of driving 2 off 8 ohm
speakers to SPL of 110db at 2M.
Contains an inhibit facility for use with shop lifting
loops or other break to activate circuits.

£2.95 + VAT

Add VAT Et 50p post and packing to
all orders.
Shop hours 9.00 - 5.30 p.m.
(Wed. 9.00 - 1 00 p.m.)
Units on demonstration - callers
welcome. S.A.E. with all enquiries.

Telephone orders
welcome

A suitable ready -drilled case with the various mount-
ing pillars, mains switch socket and nuts and bolts.
Designed to house the ultrasonic alarm module
together with its power supply.
Size: 153mm x 120mm x 45mm.

* ACCESSORIES *
3 -position Key Switch for use with
CA 1250, supplied with 2 keys £3.43
Magnetic switch (with magnet) f1.17
5' Horn speaker for use with CA1250
and SL157 f4.95

RiSCOMP LiMiTED
Dept. PE4
21 Duke Street,
Princes Risborough, Bucks.

Princes Risborough (084 44) 6326

Please allow 7 days for delivery H E4
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TESTEQUIPMENT CENTRES
c.,.,), E., j. so, ox EDLA.Sy0sNA owi SEEPKLAY

RETAIL  MAIL ORDER  EXPORT  INDUSTRIAL  EDUCATIONAL

DIGITAL MULTIMETERS (UK C/P Free)
\\,_ 3/7)

......... al*
Ills 41?

ti
(1..K11

tt
0..

HAND HELD Ai, et.
KD25CI3 range 0.20 DC 2 meg ohm £24.95 .' 41)
KIM0C*26 range IA AC/OC 20 meg ohm £34.95
K 0550 28 range 10A AC/DC 20 meg ohm £39.95 BENCH MODELS (3'; digit unless stated)

6010+22 range 10A AC/BC 20 meg ohm £34.40 TM353. 27 range LCD 2A AC/DC £86.25
7030+ As 6010 but 0.1°,,, basic. £41.30 TM355 29 range LED 100 AC/DC £86.25
I8811 16 range 10A DC. 2 meg plus Hle tester £39.95 TM351 29 range LCD 10A AC/OC £113.85
189M 30 range 10A AC/DC 20 meg plus HI e 2001 28 range LCD 10A AC/DC plus 5 range
tester £69.95 Cap. Meter with case £108.00

TM451 4", digit LCD every facility 10.02°0l £171.00
HAND HELD AUTO RANGE 1503a 434 digit LCD every facility 10.06'4 £171.90
D M2350,21 range 10A AC/OC 20 meg ohm 1503Na 0.03°, basic version of above £189.00
IMiniaturel £49.95 +Optional carry case £2.95 *With tree carry case

HMO 16 range 0.20 AC/OC 2 meg ohm £41.95 *Optional carry case £6.84
14030/B As above plus cont. buzzer £44.50
HD31 22 range 10 AC/DC 2 meg ohms plus cant ,,,,
buzzer Oil'. EDUCATIONAL DISCOUNTS AVAILABLE FOR

ALL STOCKS - PLEASE ENQUIRE

FREQUENCY COUNTERS SIGNAL GENERATORS

nxm," 6
1220/240v AC)

I ' 41111 titl 0- ---**4.....114c lllll Lace; -- .  -.21 .
PFM200A 200 MHZ hand held pocket 8 digit
LED £67.50
8110A 8 digit LED bench 2 ranges 100 MHZ £77.00
86108 9 digit LED bench 2 ranges WO MHZ £113.85
80008 9 digit LED 3 ranges 1 GHZ £178.00
TF040. 8 digit LC040 MHZ E126.50
TF200. 8 digit LCO 200 MHZ £186.75
*Optional carry case £6.84
Prescalers - Extended range of most counters
TP600500 MHZ £43.00
TP1000 I GHZ £74.00

2 es

FUNCTION : All sine/square/triangle/TTL. etc
T6I00 I HZ - 100KHZ £90.00
TG102 0.2 HZ - 2 MHZ £166.75
PULSE
T6105 Various facilities 5 HZ 5 MHZ £97.75
AUDIO: Mulliband Sine/Square

LAG2710 HZ to 1 MHZ £86.00
AG202A 20 HZ to 200 KHZ £78.00
IF
S0402 KHZ to 30 MHZ £59.95
LSG17 100 KHZto 150 MHZ £71.00

ELECTRONIC INSULATION TESTER
AUDIO  RF  FUNCTION  PULSE

OF 501 500 0/0-100m with carry case £63.00 OSCILLOSCOPES ---__

MULTIMETERS i

...721

#
(UK C/P 65p)

0
ei

Y7206 20K/V.
19 range pocket meter
SPECIAL PRICE £7.95
C7081 50K/V 21 ranges.
Range doubler 10A 00.
SPECIAL PRICE £15.95
ETC5000/5001 21 ranges. 50K/V. Range
doubler. 10A DC. £16.50

TMK500 23 ranges 3011/V. 12A DC plus
cont. buzzer. £23.95

101561120K/V. 22 range pocket £10.95
EU102 14 ram 2K/V pocket £5.95
8301126 range 30K/V. 10A AC/OC overload
protection. etc. £23.95
360TR 23 range 100K/V. Large scale
10A AC/OC plus Hie £36.95
AT1020 18 range 200/V. Deluxe plus Hle
tester £17.50
ST303TR 21 range 20K/V plus Hte tester £16.95

_:

Full specification any m del on request, SAE by post.

'NM' Series HAMEG 'SC' THANDAR:
'CV Series TRIO: '3' Series CROTECH

SINGLE TRACE
3030 15 MHZ 5mV. 95mm tuhe plus component
tester C/P £3.00 £172.50
50110A. Miniature 10 MHZ battery sortable
Post free £171.00
HM103 15 MHZ 2m0. 6x 7 display plus
component tester C/P £3.00 £177.00
* Optional carry case £6.84 AC adaptor £6.69
Nicads £12.50
DUAL TRACE (UK C/P £4.00)
I4M203/4 Dual 20 MHZ plus component
tester £276.00.
us -1566A Dual 20 MHZ. All facilities £299.00

VARIABLE POWER
SUPPLIES

. -
PP241 0/12/24V. ORA.

£35.00

Hm204 Dual 20 MHZ plus component tester
sweep delay. £419.75
OPTIONAL PROBE KITS
XI £7.95 X 10 £9.45
XI - X10 £10.50 MX/ £16.95

om'PP243 3 amp version £59.95 -
1UK C/P £1.001

STOCKISTS FOR TRIO: HAMER: CROTECH: 1

SAFGAN 'SCOPES. MOST MODELS IN STOCK.

DIGITAL THERMOMETER
TH301 LCD -50' C to .750- with \,
thermocouple £88.43

HIGH VOLTAGE METER
Direct reading 0/40 KV.
20K/Volt (UK C/P 65p1 £18.731161111111

AC CLAMPMETER 1.I\.

8T3000/3000.0/8)0 "1VAC. 0/ I Kahm 9 ranges
C/P 6501 £28.50

DIGITAL CAPACITANCE
01 pl to 2000 mid LCD Granges
DM6013 £57.95 'Carry case £2.951

With carry case (UK --.......

LOGIC PROBES
LP1010 MHZ £211.50--
LOP076 50 MHZ £56.90

TRANSISTOR TESTER
Direct reading POP: NPN. etc.
TC1 £21.95
1UK C/P 6501

Ra. eltrAlOatri L L

SEND LARGE mejs
AUDIO ELECTROnICS cituste SAE UK 20. v -

301 EDGWARE ROAD. LONDON W2 HIN, TEL: 01-724 3564 lall "77 1711:
ALSO AT HENRYS RADIO. Order by Poi. with CNE0 LIES. ACCESS./

VISA or yoo can tolopnon .. 'ow order.unNse

a.*404/406 EDGWARE ROAD. LONDON W2 . p.m **WO. wilnIn S day.

mail order
products for
electronic
projects

SPECIAL INTRODUCTORY
KIT OFFERS

To enable the price conscious enthusiast to be a

PROFESSIONAL
Hobbyboard Systems are derivatives from well proven, high quality
PCB manufacturing techniques -they produce quality products for
technical projects - why settle for less?

PRINTED CIRCUIT TRANSFER
& ETCH (KIT HB/1 )
A complete kit which includes simple Foil Pattern transfer system, rub down
transfers, copper clad PCB and all processing materials and requirements
including explicit instructions. (Up to 10 circuits/kit)

Normal Price £1 5.00 SPECIAL OFFER PRICE
VI 2.00 INCL. VAT

PRINTED CIRCUIT PHOTO RESIST
PRINT & ETCH (KIT HB/2)
A complete kit which enables you to make top quality PCB's the professional
way. Includes full set of artwork aids, photo resist PCB and all process
materials and requirements. (Up to 10 circuits/kit)

Normal Price £24.00

DAYLIGHT PHOTOGRAPHIC
SYSTEM (KIT HB/3)
Now you can make your own Photopositives and Negatives to professional
standards- NO DARKROOM - complete kit with Pos. & Neg. film and all
process aids.

Normal Price £1 9.50

PHOTO LABEL & PANEL SYSTEM
(KIT HB/4)
Now make professional labels & panels for your project cases - finish the job
properly -complete kit includes artwork transfers and materials to print fully
laminated Plastic Panels in 5 colours. (Up to 20 labels/kit).

Normal Price £22.50
KITS HB/2, /3 /4 REQUIRE
UV EXPOSURE

BUILD YOUR OWN UV UNIT (HB/UV1)
UV Lamp, Holder & Shade supplied with full assembly instructions to build a
unit which will give superb results normally only obtained from very high cost
systems - FAST EXPOSURES- FINE LINE REPRODUCT

Normal Price £27.00

Hobbyboard UV ARTBOX (HB/UV2)
A fully built, self-contained artwork table and UV exposure unit - TWO for the
price of ONE - EXPOSURE AREA 9" x 6" - EXCELLENT VALUE

Normal Price £65.00

Even greater savings if you order
kits H82. HB/3 and HB/4 with your new exposure unit
KIT HB/5 FULL PHOTO KIT - £60 00 INCL VAT
KIT HB/6 FULL PHOTO KIT- £90 00 INCL. VAT

(Cheques or Postal OrdersORDER FORM only please for Special Offers

Please send me the following as quickly as possible
QTY DESCRIPTION Price Cat. TOTAL
O KIT HB/1 -PCB TRANSFER & ETCH KIT-

KIT HB/2 -PCB PHOTO RESIST KIT-
O KIT HB/3- DAYLIGHT PHOTO KIT-
E KIT HB/4- PHOTO LABEL/PANEL KIT -7
E KIT HB/5- FULL UV/1 PHOTOK1T -
O KIT HB/6 -FULL UV/2 PHOTOKIT -

HB/UV1 -DIY UV EXPOSURE UNIT-
HB/UV2-Hobbyboard UV ARTBOX-

Name
Address

£12.00- £ :

£16.00- £ :

£13.00- £ :

£15.00- £ :

£60.00- £ :

£90.00- £ :

£18.00- £

£49.00- £ :

TOTAL £ :

P & P £ 0:60
Cheque/POE :

Please Send further details [I]

eKELAN (Hobbyboard)
North Works, Hookstone Park,
Harrogate, North Yorkshire.
S 0423-883672

A division of Kelan Engineering Ltd. 483
10'
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 Feature

TOOLS AND TEST
EQUIPMENT FOR THE

ELECTRONIC
HOBBYIST

Components for Computing
Battery Auto Power Down Circuit
6502 EPROM Programmer Project

Who has the
hardware for the
hobbyist? Find out
here!

A.B. Engineering

An annoying yet necessary chore in elec-
tronics is the stripping of insulating
materials from electronic cables and
wires without damage to the conductor,
and this has traditionally required time-
consuming care on the part of the
hobbyist. Now, however, AB Engineer-
ing, produces a wide range of wire stripp-
ing and other electronic tools for amateur
and professional alike.

Recently introduced is the Micro -Strip
wire stripper, which is self adjusting for
depth of incision and gripping pressure on
all PVC and some thermo-resisting
insulations.

The Micro -Strip will cope with all sizes
of wire up to a maximum of 1.5mm
diameter without any adjustments; for
very thin or very thick insulation, an ad-
justment mechanism is provided.

For those jobs which have to be
redone, AB's popular de -soldering bit fits
any iron which accepts a 3/1 6in bit and

gives accurate removal of IC and CMOS
components.

In operation, the bit is placed directly
on top of the soldered joint. The heat
generated from the soldering iron melts
the solder which through capillary action
enters a hole in the de -soldering bit. A
concave 'nest' allows direct leak -free
contact with a specially shaped de -
soldering nozzle which uses suction
through the heat source to remove all
traces of solder.

Also available from AB Engineering are
electrical and electronic wire and cable
cutters, crimping tools, tweezers, pliers,
screwdrivers, spanners, location tools,
mirrors and magnifying glasses.

For a catalogue and further details, en-
quiries should be addressed to A. B.
Engineering Company, Timer Lane,
Woburn, Milton Keynes, Bedfordshire
MK17 9PL.

Anders Electronics

Anders Electronics is an established sup-
plier of electrical measuring instruments
and test equipment to industry. The full
range is described in the 'Instruments for
Industry' catalogue available free on re-
quest (please send C4 size SAE to cover
1 50gms).

Test Equipment of particular interest
to hobbyists includes: analogue
multimeters: MM201: 20kR/V, 16

ranges covers AC/DC volts, DC current,
resistance and dB measurements. Cur-
rent price including case and leads,
£15.95 plus VAT; AMM301; 30kR/V,
21 ranges cover AC/DC volts, DC cur-
rent, resistance and dB measurements.
Current price including case and leads,
£19.95 plus VAT; digital multimeters:
the superb Fluke hand held models and
accessories all available ex -stock. 3Y2
digit models: 8020B, 8021B, 8022B,
8024B; 41/2 digit models: 8060A,
8062A.

For catalogue and further information
contact: Anders Electronics Ltd., 48-56
Bayham Place, London NW1 OEU. Tel:
01 387 9092.

Audio Electronics

Cubegate Limited trading as Audio Elec-
tronics provides six days a week over-the-
counter sales of test equipment at our
Edgware Road, London, W2 branches.
We also supply Mail Order for UK and ex-
port and supply equipment to educational
establishments, government depart-
ments and other established companies.

Our range includes: analogue
multimeters (more than 20 models);
digital multimeters (more than 20
models); frequency counters (more than
10 models); signal/function/pulse
generators (more than 10 models);
oscilloscopes (more than 12 models),
plus a comprehensive range of other
equipment including insulated clamp
meters, digital capacitance meter, logic
probes and monitors, TV pattern
generators, substitution boxes, power
supplies, LCR analogue curve tracer,
distortion meters, digital temperature
meters, logic analyser, EHT meters, tran-
sistor testers.

We represent such companies as Trio,
Hameg, Safgan, Crotech, Thurlby,
Sinclair, Thandar, Leader, Sabtronics,
Levell, Altai, etc., and are able to offer
large ranges of in -stock equipment to suit
all pockets and most requirements.

A catalogue of all equipment is
available on request. We ask for a large
stamped addressed envelope (20p) by
post. Our Company operates from 301,
Edgware Road, London, W2 1BN (Tel:
01-724-3564) and at Henry's Radio,
404 Edgware Road, London, W2 1 BN.
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Beckman InstrumentsInstruments

Beckman Instruments Ltd. entered the
multimeter market only three years ago
when they introduced the model 3020
hand-held digital multimeter. Now the
company is the UK market leader in the
hand-held professional -class field and,
during this period, introduced two bench -
top models.

In 1981 Beckman introduced two
lower -priced instruments aimed at elec-
trical and electronics technicians and hob-
byists: the Tech 310 and the Tech 300A,
both of which sell for just under £100.

However, two instruments of greater
interest to the hobbyist were introduced
in mid -1982. These are the 312 digit
T100 and T110 models, both of which
offer five DC voltage ranges from 200mV
to 1 000V, five AC voltage ranges from
200mV to 750V, six DC and AC current
ranges from 200A to 10A and six
resistance ranges from 200R to 20R. The
basic price of the T100 is £49 and of the
T110is£59.

The instruments, which are covered
by a comprehensive one-year guarantee
will operate continously for 200 hours
from one standard 9V battery, are com-
pact (150 x 90 x 30mm) and light in
weight (285g, including battery).

A comprehensive selection of ac-
cessories is available including a selection
of current clamps, a high voltage probe, a
RF probe, temperature probes and conve-
nient carrying case.

Further information on Beckman
multimeters can be obtained from Roger
Doyle, Beckman Instruments Ltd, Elec-
tronic Components UK Sales and
Marketing Organisation, Mylen House,
11 Wagon Lane, Sheldon, Birmingham
B26 3DU. Tel: 021 742 7921.

Bib

Bib Audio/Video Products Ltd. do two
pairs of wire strippers.

The Model 9 is fully adjustable and
made from tempered steel with harden-
ed, precision ground jaws. It has a heavy-
duty spring release for automatic opening
after each operation, splits twin flex and
has shaped, easy grip plastic handels.

The Model 3A has two handy small -
gauge spanners built into its handles, and
is ideal for hobby and household wiring
jobs. From hardware and hifi stockists, or
enquire Bib Audio/Video Products Ltd.,
Kelsey House, Wood Lane End, Hemel
Hempstead, Herts. Tel: (0442) 61291.

B ICC-Vero Packaging

BICC-Vero Packaging has always
been active in solderless bread-
boards, and the Verobloc system
is well established in both the
hobbyist and professional areas
for prototyping purposes. Vero -
bloc is supplied in a basic size of
81.28mm x 45.72mm, and a un-
ique interlocking system allows
three Veroblocs to be mounted in
a single Eurocard.
The company is the largest sup-

plier of circuit boards in the UK,
and 'Veroboard' has almost be-
come a generic name. A wide
range of Veroboards is available in
the fully pierced, single -sided
configuration, and other boards
include prototyping boards with
DIP hole patterns, Verostrips,
plain fully pierced boards and
single and double Eurocards. A
recent development is a board
specifically designed for use with
the Apple microcomputer.
Connectors and cardframe sys-

tems are the next step up from
boards, and here BICC-Vero pro
vides a variety of products, many
of which are based on the inter-
nationally accepted KM6 19 -in
cardframe system. Standard card -
frames, front panels, plug-in mod-
ules, card guides, mounting brack-
ets, heat sinks and mounting kits
are all included in the range, as are
accessories such as flexible card
handles and direct or indirect
connectors.

Enclosures supplied by B ICC-
Vero range from simple plastic
boxes to keyboard enclosures,
flip -top cases and multipurpose
metal cases. Also available are
such important items as tilt -leg
assemblies and battery holders.

Finally, BICC-Vero provides a

very wide range of accessories and
tools, including pins, standoffs,
sockets, etch -resist transfers, cut-
ters, strippers and insertion tools.

For extra information contact
BICC-Vero Packaging, Retail
Dept., Industrial Estate, Chandlers
Ford, Eastleigh, Hants SO5 3ZR.
Tel: (04215) 62829.

B.K. Electronics

B.K. Electronics was formed in 1980 and
is now well established as a supplier of
audio equipment, loudspeakers, power
amplifiers, etc., and a large proportion of
business has been obtained through
advertising in 'Hobby Electronics'.

During 1982, B.K. Electronics entered
the test equipment market, and as with
their audio products, the test equipment
has been equally successful. The test
equipment range consists of
oscilloscopes, signal generators, pulse
generators, bench and hand-held digital
multimeters, analogue multi -meters,
digital thermometers, digital capacitance
meters etc. The Thandar range, is shown
in our illustration (top to bottom):
SC110A 10MHz Portable Oscilloscope
£171.35, TG100 Function Generator
£90.85, TG105 Pulse Generator
£97.95, TF200 200MHz Frequency
Meter £166.75, TM351 Digital
Multimeter £113.85, Optional Bench
Rack £22.94. (All prices include VAT).

An item of test equipment which has
proved very popular and successful with
the 'Hobbyist' is the Banana multimeter
which is extremely robust and includes a
shock proof movement.

The Banana multimeter is supplied
with a soft carry case and is priced at
£19.95. All items of test equipment pur-
chased from B.K. Electronics are supplied
carriage FREE. All items are available by
Mail Order, although visitors are
welcome.

For further information please contact
Barry Pearne, B.K. Electronics, Unit 5,
Comet Way, Eastwood, Southend-on-
Sea, Essex. Tel (0702) 527572. Large
SAE, 20p stamp for technical literature.

S Et R Brewster

S Et R Brewster Ltd. manufacture SRB and
Ceco-Varistat soldering irons and ac-
cessories. There are basically six irons in
the range, but all are available in various
voltages, making the variations quite con-
siderable

The Type 1 soldering iron is the most
popular in the range and it has been
designed to be sold at a general purpose
price, averaging £5.46 including VAT,
but at the same time built to the highest
quality possible, for example, each iron is
individually tested when hot at 1500

The D5CTC iron is a general purpose
50 watt temperature controlled iron hav-
ing a built-in thermostat in the handle, and
its average price, including VAT is
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£14.20. This iron is very suitable where
different or stable temperatures are re-
quired. Interchangable bits are available
for this iron. The other irons in our range
are larger being: Model H70, 70 watts
un-controlled; Model H150TC, 150
watts temperature controlled; Model
K200, 200 watts un-controlled; Model
K500TC, 500 watts temperature con-
trolled.

Brewster is proud to be able to state all
spare parts for irons are readily available
directly, if there is difficulty in obtaining
them from your local retailer, with no
minimum order charge for any com-
ponents or spare parts, as long as the
postage is paid for. This is marketing
policy so that an iron purchased as long as
five years ago can still be serviced,
without the need to throw the iron away
and buy a new one.

If there are any queries on this subject
they will be pleased to hear from any per-
son and will be very pleased to help in any
way that they can. The address is S & R
Brewster Ltd., 86-88 Union St.,
Plymouth PL1 3HG. Tel: (0752)
66501 1.

Candis

Candis Electronics Ltd. do a comprehen-
sive range of temperature sensing equip-
ment which comprises of a variety of sen-
sors, including thermocouples, platinum
resistance and thermistors, all of our own
manufacture.

A wide range of instrumentation is
available from temperature indicators,
controllers and chart recorders to the
recently introduced Therma 1 digital ther-
mometer, price £57.00. This is a hand
held instrument with a large LCD which
will measure temperature in the range of
- 50° to + 1150°C with 0.1° and 1°
resolution. The Therma 1 enables a wide
range of temperature measurement to be
monitored including solids, semi -solids,
surfaces, liquids, air and gases via stan-
dard plug in probes. All probes are inter-
changable with miniature thermocouple
plugs.

Candis Electronics are also agents for
many leading instrument companies in-
cluding Avo, Thorn EMI, Electrosery and
Jenway.

Instrument repairs are also under-
taken. Also most other types of in-
strumentation - megors, tachometers,
loop test and multimeters, can be sup-
plied. Prices on application to Candis Elec-
tronics Limited, Highdown Works,
Highdown Avenue, Worthing, West
Sussex BN1 3 1PU. Tel: (0903)
690750.

Centemp

Centemp specialises in measuring in-
struments, and the range comprises panel
thermometers (£89.00 plus VAT cen-
tigrade, £95.00 plus VAT Fahrenheit);
hand held digital thermometers (£64.00
to £99.00) plus accessories; a hand held
digital multimeter; a hand held digital
capacitance meter, and variety of ther-
mocouples and resistance thermometers
with fitted plugs.

Model DMM3T is a battery operated
3 Y2 digit hand held digital multimeter with
a bold 0.5in LCD, six functions in sixteen
ranges of DC and AC voltages, DC cur-
rent, resistance, diode/continuity check
and HFE measurement; push button con-
trol and compact, robust construction.
Supplied complete with battery, test
leads and instruction manual.

For more information, contact
Centemp, 62 Curtis Rd., Whitton,
Hounslow, Middx. TW4 5PT. Tel: 01
894 2723.

Crotech

Crotech Instruments Ltd. offer a com-
plete range of six oscilloscopes,wh icb
cover the frequency range from 15 to
30MHz and include two battery oper-
ated models. Over the last two years
the range has gained wide acceptance
in the educational, industrial and
hobby markets.

As far as the dedicated hobbyist is
concerned there are two models which
are of prime interest, the 3030 Single
Trace and the 3131 Dual Trace.

The 3131 gives a bandwidth of DC-
15MHz with a sensitivity of 5mV/Div
on both channels, also the vertical
channels can be algebraically added or
subtracted. This feature is extremely
useful for accurate frequency compari-
son, and, of course, for getting rid of
unwanted noise, such as mains hum,
which can sometimes mask the true
waveform. If there is the need to dis-
play Lissajou's figures then the 3131
can be put into the XY mode by sim-
ply depressing a single push button. In
this mode channel two becomes the X
(horizontal) amplifier while channel
one remains as a Y amplifier, hence'
matched sensitivity is maintained in
both axes. The versatile amplifier sys-
tem is fully complemented by a wide
range timebase which operates from
loons/Div to 0.2s/Div, while the trig-
ger circuit is capable of reliable trigger-
ing up to 35MHz.

For further information, contact
Crotech Instruments Ltd., 5 Nimrod
Way, Elgar Rd., Reading, Berks RG2
OEB. Tel: (0734) 866945.

Cooper Tools

Cooper Tools Ltd. is one of the biggest
suppliers of tools in the UK. For the
electronics enthusiast, they supply
pliers, cutting and long -nosed pliers,
all kinds of screwdriver, measuring
tapes, files, metal snippers, the Xcelite
electrician's knife, a special heat -sink
gripper for handling delicate electronic

components, and Weller soldering
irons.

For information or product leaflets,
contact Mr. Bird, Cooper Tools Ltd.,
B M Group, 9 Kingsway, London
WC2. Tel: 01 836 0089.

Danesbury

Danesbury Instruments is a leading
Hitachi Measurement distributor,
specialising in oscilloscopes. Of particular
interest to the amateur is Model V -202F,
a 20MHz dual -trace instrument offering a
very wide range of facilities, professional
standards of construction and reliability,
but at an affordable price of only
£295.00 plus VAT.

The range of more basic 'scopes runs
from a dual -trace 15MHz instrument
(Model V-1 52F at £260.00 plus VAT) to
a 35MHz type with Sweep Delay (Model
V -353F at £495.00 plus VAT). For the
more affluent user the range extends up
to 100MHz Quad -trace and to Storage
types!

Danesbury also offer a wide range of
other test and measuring instruments
ranging from simple analogue
multimeters to top-quality digital
multimeters, RF signal generators, fre-
quency counters, etc. They are
distributors for Coline and offer a selec-
tion of top-quality test lead sets and
'scope proves, together with a wide
range of other accessories. Many of these
are in the serious hobbyist price range.

Details of the full range are set out in an
attractive short -form catalogue available
from Danesbury, who are happy to supply
direct to the amateur and home construc-
tor. Contact: Danesbury Instruments, 22
Parkuay, Welwyn Garden City, Herts AL8
6HG. Tel: (07073) 291 12.

Farnell Instruments

Farnell Instruments Ltd., market a wide
range of test and measuring instruments
of interest to the electronics hobbyist.
These include multimeters, oscillo-
scopes, bench power supply units,
sine/square wave oscillators and function
generators.

Multimeters available range from 3'Y2
digit hand held models right up to a 51/2
digit laboratory grade instrument for pro-
fessional use and prices start at around
£20.00 (plus VAT).

Of great importance to the electronics
hobbyist is a source of power. Farnell can
help here too with a comprehensive range
of bench power supplies that includes
single, dual and triple output units,
metered and unmetered, with a wide
range of voltage/current output ratings.
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Prices start at £84.00 (plus VAT) for a
0-30V, 0.5A or 0-1 5V, 1A model.

Also of interest to the hobbyist is the
Farnell range of sine/square wave
oscillators and function generators.
Sine/square wave oscillator prices start at
£135 (plus VAT) for a 10Hz to 1MHz,
1 mV to 1 2V model, the LF1, and the FG
function generator, at £170 (plus VAT),
offers 0.02Hz to 200kHz, 100mV to
12V performance.

For further information contact:
Farnell Instruments Ltd., Sandbeck Way,
Wetherby, W. Yorks LS22 4DH. Tel:
(0937) 61961.

Gould Instruments

Gould is one of the world's largest
manufacturers of test and measurement
instruments, in particular oscilloscopes,
chart recorders and logic analysers, most-
ly aimed at the professional, R Et D and
production markets.

However, the company has always
had a presence in the lower -cost end of
the marketplace, ever since it acquired
the British firm Advance Electronics in
1974.

The 0S300, which costs £285 (plus
VAT), is a dual -trace 20MHz general-
purpose oscilloscope which incorporates
many facilities normally included in more
expensive higher -bandwidth oscillo-
scopes, and Gould is endorsing its con-
fidence in the quality of this oscilloscope
by offering a standard 2 -year guarantee
with it.

The 0S300 is housed in a rugged case
measuring 140 x 305 x 460mm and
weighing 5.8kg, and is supplied with a
fully adjustable handle.

Gould Instruments Division, Roebuck
Road, Hainault, Ilford, Essex.

ANNEL LOGIC -MONITOR

GLOSAI SPEC A; '

LM -4

GSC

GSC, short for Global Specialties Corpo-
ration, is well established in the hobby
electronics market as a supplier of bread-
boards and assembly aids, and over the
last few years has become increasingly
known for low-cost, professional -quality
test instruments.

GSC's first move into this market was
with logic probes, and the company now
produces a range of models including one
specifically aimed at high-speed ECL cir-
cuitry and one, ideally suited to the hob-
byist, which is available in kit form. A

digital pulser is also produced.
GSC also produces a wide range of fre-

quency counters and timers, ranging from
small, direct -reading hand-held units like
the MAX -550 to sophisticated benchtop
instruments like the 5001 universal
counter -timer and the 650MHz-
bandwidth 6001 frequency counter.
These are complemented by allied pro-
ducts such as the 4401 frequency stan-
dard, the 2001 function generator, the
4001 pulse generator, and the 3001
digital capacitance meter.

The company's latest product is the
8001 oscilloscope multiplexer, which
converts a general-purpose single- or
dual -channel oscilloscope into an eight -
channel instrument.

The 8001 which is priced at £225
(plus VAT), allows oscilloscope users to
view events occurring synchronously or
asynchronously, and the user can
observe all eight channels at once or one
of two 4 -channel combinations.

For information contact Global
Specialties Corporation, Shire Hill In-
dustrial Estate, Saffron Walden, Essex
CB11 3AQ.

Hameg Ltd., supply a range of pf low-cost
oscilloscopes and accessories.

The HM203-4 is the updated version
of this now most popular oscilloscope.
The improvements include the addition of
a new 8 x 10 cm rectangular screen with
internal graticule, built in component
tester, plus trace invert and Add Mode
together with variable gain controls ex-
tending the sensitivity to 2 mV/cm. New
in the Hameg range of low profile
oscilloscopes is the HM204 Multi -
Function oscilloscope, incorporating an 8
x 10 rectangular CRT with internal
graticule, 2 x 20MHz, maximum
2mV/cm. (1% overshoot), built in com-
ponent tester with single button opera-
tion, timebase 2Ons/cm to 2s/cm (in-
cluding magnification x 101, trig. band-
width 50MHz (internal at 5mm) plus
delayed sweep 100ns to 1 s, Add Mode
and Invert Function plus automatic peak
value triggering and variable hold -off, and
more.

The HM103 is the new version of
Hameg's single trace light -weight por-
table oscilloscope with built in compo-
nent tester.

The Hameg policy remains that of pro-
viding the maximum versatility with a
simple operation at low xoat. Perfor-
mance quality and value plus great
durability.

Hameg Ltd., 74-78 Collington Street,
Luton, Beds LU1 1RX. Tel: L582
413174.

Hi!

House of Instruments is a specialist test
and measurement company, providing a
reliable serivce to the hobby and educa-
tion market as well as to industry.

Oscilloscopes, the most used piece of
test instrument, are of the well known
Trio brand with more than 20 types
available from DC through 1, 5, 10, 15,
20, 30, 40, 60, 70 and 100 MHz band-
width and prices from just over £100 to
suit all requirements and pockets. Also
available from Trio are AF, RF, stereo, TV
and function generators; grid dip
oscillators; power, VSWR and frequency
meters; variable bench power supplies;
multimeters, both analog and digital;
noise meters and accoustic measuring
systems. All Trio instruments are in a
short form catalogue which is available on
request.

More than 30 multimeters both
analogue and digital are readily available
from House of Instruments with prices
starting at £6.00 to meet all re-
quirements.

Most instruments are available from
stock, and purchasing is made as easy as
possible with regular account, various
credit cards, cheque or cash payments.
Area distributors throughout the UK cater
for local needs. Most instruments are fully
guaranteed for one year but Trio products
are fully guaranteed for two years. All
data and price lists are supplied free of
charge and can be readily acquired by let-
ter or telephone; just say you saw it in
Hobby Electronics. Write to: House of In-
struments, Clifton Chambers, 62 High
Street, Saffron Walden, Essex CB10
1 EE. Tel:10779) 24922.

Lascar

Lascar Electronics have a range of test in-
struments in kit form which would in-
terest Hobby readers.

The DP100K is a handheld ther-
mometer capable of measuring between
- 50° to + 1 50°C with a resolution of
0.1 °C. The sensor is a small integrated
circuit, the AD 590KF, giving excellent
accuracy.

The DP2010K is a digital multimeter
with six functions (DC volts, AC volts, DC
current, AC current, resistance, diode
check) and 21 different measurement
ranges. The instrument has an extremely
low current consumption, giving a battery
life of 2,000 hours.

A small instrument especially for vehi-
cle use, the DP400 Minitune will measure
volts. resistance, RPM and dwell angle. It
is very useful on all types of vehicle for op-
timum engine setting.

The DP600K is a digital capacitance
meter capable of measuring between 1 pF
and 20 microf arads. The display is
automatically updated with changes of
capacitance.

All these kits are supplied fully com-
plete (except PP3 battery), including pro-
bes or test leads as appropriate. They
contain comprehensive assembly instruc-
tions and clear descriptions of operation.

At the moment all these instruments

Hobby Electronics, April 1983 39



THE VELLEMAN KIT K2587

MOSFET POWER BOOSTER
240WATT

MORE NEW KITS IN THE VELLEMAN RANGE:
K2580
K2581
K2582
K2583
K2584
K2585
K2586
K2588

Electronic powerswitch dimmer
Stereo Volume and tone control
Stereo audio input selector
Heating controller
Microprocessor precision timer
Codelock
Serial controller / emulator
3 channel sound to light unit

Plus . . . NEW MEMBRANE KEYBOARDS with or without legends

Specification:
 240 watt power at 4 Ohm load
 Frequency Response: 20-20KHz + 0.1db
 THD (1KHz): 0.05%
 IMD: 0.07%
 Signal/Noise Ratio: 100db
 Damping (4 ohm, 40Hz): 200
 Output impedance: 4-8 Ohms
 Input Sensitivity: 800mV
 Quiescent currentcompensation
 Thermal protection: 75 °C + 5%
 Short Circuit Protected
 Heatsink, toroidal transformer and all assembly

parts included.

PRICE £140.57 + VAT
SEND FOR FREE ILLUSTRATED CATALOGUE OF COMPLETE RANGE WITH

PRICE LIST.

VELLEMAN (UK) LIMITED
PO Box 30
St Leonards on Sea, East Sussex, TN37 7NL
Tel 0424 753246

THANDAR PORTABLE TEST BENCH
A wide range of high performance instruments, at pricesthat are hardto beat, puts
professional test capability on your bench.
COUNTERS- TF200 10Hz to 200MHz; TF040 10Hzto 40MHz; PFM200A 20Hz to 200MHz
(handheld model); TP600 prescalesto 600MHz; TP1000 Prescalesto 1GHz.
MULTIMETERS -TM351 0.1%31/2 digit LCD; TM353 0.25%31/2 digit LCD; TM355 0.25%
31/2 digit LED; TM354 0.75% 31/2 digit LCD (hand-held model); TM451 0.03%41/2 digit
with autoranging and sample hold.
OSCILLOSCOPE -SC11 OA 10MHz, 10mV sensitivity, 40mm CRT with 6mm
graticule divisions.
THERMOMETERS- TH301 -50°Cto +750°C, 1° resolution; TH302 -40°Cto +1100uC
and -40°F to +2000°F, 0.1°and 1° resolution. Both accept any type K thermocouple.
GENERATORS-TG100 1Hz to 100kHz Function, Sine, Square, Triangle Wave; TG102.
0.2Hzto 2MHz Function, Sine, Square, Triangle Wave; TG105 5Hz to 5MHz Pulse, Free
Run, Gated or Triggered Modes.
LOGIC ANALYSERS -TA2080 8 channel 20MHz; TA2160 16 channel 20MHz.
ACCESSORIES- Bench rack, test I eads, carrying cases, mains adaptors, probes,

Send for our latest catalogue and price list.
Thandar Electronics Ltd,
London Road, St. Ives,
Huntingdon, Cambridgeshire PE174HJ.
Telephone (0480) 64646. Telex 32250. Zit

-AsArri thandar
ELECTRONICS LIMITED PUTTING THE BEST WITHIN YOUR GRASP

40
Hobby Electronics, April 1983



COMPONENTS
DIRECTORY

L J

Electronics suppliers
who missed last
October's directory.
J. Birkett,

25 The Strait, Lincoln LN2 1 JF. Tel:
(0522) 20767.
Shop open Monday to Saturday 9am to
5.30pm, closed Wednesday. Postage
= 50p on orders under £5.00.

Candis Electronics Ltd.,

Highdown Works, Highdown Avenue,
Worthing, W. Sussex BN13 1PU. Tel:
(0903) 690750.
Specialists in temperature sensing
equipment of all kinds, including
thermocouples, digital thermometers,
resistance and thermistor sensors.
Postage = £1.50 minimum.

Cardigan Electronics,

Chancery Lane, Cardigan, Wales. Tel:
(0239) 614483.
Cardigan also stock BBC, Acorn and
Sinclair computers, televisions and
general electronics. Opening: 10am to
5pm Monday to Saturday, closed
Wednesday. Cardigan don't generally do
mail order business but will accept
enquiries.

Comtech Electronics,

205 Sturdee Rd., Leicester LE2 9FY.
Tel: (0533) 779578.
Comtech can supply low-priced semi-
conductors and passive components by
return. Callers by arrangement, trade
enquiries welcome. Postage = 30p on
orders less than £10.00.

Crystal Electronics,

209 Union St., Torquay, Devon. Tel:
10803) 22599.
Specialists also in microcomputers.
Open 9.30am to 5.30pm Monday to
Saturday, closed Wednesday afternoon.

CIS,

20 Chatham St., Ramsgate, Kent CT1 1
7PP. Tel: (0843) 54072.
"The best little component shop in
Kent" - no mail order.

Deltatech Et Co.,

62 Naylor Rd., London N20 OHN. Tel:
01 445 8224.
Specialist dealer in semiconductors, mail
order only. Credit = Access only.

Douglas,

90 Wellington St., Stockport, Cheshire
SK1 3A0. Tel: 061 480 8971.
Also main stockist for Wharfdale
speakers; do crossover networks, etc.
Open 10am to 5pm Monday to
Saturday, closed Thursday. No postal
charges on orders over £5.00,
otherwise by weight. Overseas
customers write for quote. Credit =
Access only.

J. T. Filmer,

82 Dartford Rd., Kent DA1 3ER. Tel:
(0322) 24057.
Established 30 years. Shop open
Tuesday to Saturday 9am to 5.30pm,
Monday 9am to 5pm, closed 1-2 except
Saturdays, closed all day Wednesday.

Garland Bros Ltd.,

Chesham House, Deptford Broadway,
London SE8 4QN. Tel: 01 692 4412.
Established 20 years, we deal in
components, audio equipment, in -car
entertainment and a very large range of
CB equipment, including audio and CB
repairs. No mail order.

Happy Memories Ltd.,

Gladestry, Kinston, Herefordshire HR5
3NY. Tel: (054 422) 618 or 628.
Computer specialists. No shop as such,
but callers are welcome. Mostly mail
order; postage = 50p on orders under
£5.00.

Jee Distribution,

43 Strathville Rd., London SW18. Tel:
01 870 0075.
"We are originally industrial suppliers
who opened a shop for hobby buyers six
months ago. Please drop in." Shop
hours 9am to 5pm weekdays
Orders land postage) will be invoiced.

Letchworth Electronic Components,

25 Ridge Rd., Letchworth, Herts SG6
1 PW. Tel: (04626) 79681.
Specialists in valves, as well as general
components; can get old valves to
order. Mail order only. Postage = 57p
minimum.

Pops Components,

38 Lower Addiscombe Rd., Croydon
CRO6AA. Tel: 01 688 2950.
Open 9.30am to 5pm Monday to
Saturday, not Wednesdays. General
component suppliers, also carry quite a
large range of valves.

Roadrunner Electronic Products Ltd.,

Unit 3, The Haslemere Industrial Estate,
Weydown Rd., Haslemere, Surrey
GU27 1 BT. Tel: (0428) 53850.
"Our most well-known product range
from packs of terminal pins to 1 9"
subracks. Working from a new address

in Haslemere, we make customer
satisfaction our priority. Carriage and
packing charges are 5% of the total
order before VAT."

Robek Electronics,

67 Hart Rd., New Thundersley, South
Benfleet, Essex SS7 4JQ. Tel: (03745)
2409.
Open 9am to 6pm Monday to Friday,
half day Thursday. Will supply all kinds
of components to hobbyists; also to
government departments, schools,
colleges with official orders.

Shudehill Supply Co. Ltd.,

53 Shudehill, Manchester M4 4AW.
Tel: 061 834 1449.
Open 9.30 to 5.30pm Monday to
Friday, 9am to 5.30pm Saturday.
General component suppliers, who also
do burglar alarms, CB, and computer
accessories, leads and audio. "You
name it, we stock it." Postage charged
at cost.

Spectron Electronics Ltd.,

7 Oldfield Rd., Salford. Tel: 061 834
4583.
Open 9am to 5.1 5pm Monday to
Friday, 9am to 1 pm Saturday. General
suppliers, don't do very much mail
order; postage charged at cost.

Target Electronics,

16 Cherry Lane, Bristol BS1 3NG. Tel:
(0272) 421196.
We've been here twelve years, open six
days a week including lunchtimes. We
do a lot of surplus, also computers:
Gemini, Nascom. We will supply
schools, colleges and companies on
official orders. Postage = 250gm =
55p; up to 500 = 85p; 1kg = 140p,
2kg = 1 80p; 3kg 310.

The Vintage Wireless Company,

64 Broad Street, Staple Hill, Bristol
BS16 5NL. Tel: (0272) 565472.
We are major stockists of obsolete
electronic components, especially
valves, and operate on a mail order basis
as well as personal calls. We try and
offer a personal service and have a huge
library of service data. The range of
services include: sale of TV and radio
receivers, 1914 to 1954; spare parts
for the same; radio, TV and industrial
valves, service data, sales data, vintage
radio and TV; restoration and overhaul
(but not basic repairs) of valve domestic
and car radios of all types; new and
used books and magazines, often dating
back to the First World War!; hire of
radio props for drama; sale of restored
radios with guarantee; publication of
The Antique Wireless Newsheet -
contact us for subscription rates. Credit
card orders accepted by phone.
Catalogue £1.50, refundable with order
£10.00 or over; monthly newsletter
sub. £3.00 a year, free sample on
request.

Hobby Electronics, April 1983 41



NOTES:
(1) Including ferrites, RF chokes, etc.
(2) Discrete Devices.
(3) Other than optoelectronic.
(4) Access and Barclaycard, where
marked.
(5) See company listings, overleaf.
(6) In pence. N = no minimum. SAE =
please send stamped self-addressed
envelope. W = please write with
requirements for carriage charges.

J. S. BIRKETT

CANDIS ELECTRONICS

CARDIGAN ELECTRONICS

I

COMTECH ELECTRONICS

CRYSTAL ELECTRONICS

CTS

DELTATECH

DOUGLAS

T. T. FILMER

GARLAND BROS.

HAPPY MEMORIES

JEE DISTRIBUTION U
LETCHWORTH
COMPONENTS

POPS COMPONENTS

ROADRUNNER ELECTRONIC

ROBEK ELECTRONICS

SHUDEHILL SUPPLY

SPECTRON ELECTRONICS

TARGET ELECTRONICS

VINTAGE WIRELESS CO.

U
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NOTES:
(1) Including ferrites,

RF chokes, etc.
(2) Discrete Devices.

(3) Other than optoelectronic.
(4) Access and Barclaycard,

where marked.
(5) See company listings, overleaf.

(6) In pence. N = no minimum.
SAE = please send stamped

self-addressed
envelope. W = please write with

requirements for carriage charges.

SAE (5) J. S. BIRKETT

SAE (5) W CANDIS ELECTRONICS

(5) CARDIGAN ELECTRONICS

SAE 15) COMTECH ELECTRONICS

CRYSTAL ELECTRONICS

CTS

SAE 20 DELTATECH

SAE (5) DOUGLAS

T. T. FILMER

GARLAND BROS.

(5) HAPPY MEMORIES

45 (5) JEE DISTRIBUTION

65
LETCHWORTH
COMPONENTS

60 POPS COMPONENTS

SAE (5) (5) 15) ROADRUNNER ELECTRONIC

SAE 200 35 ROBEK ELECTRONICS

(5) SHUDEHILL SUPPLY

SAE (5) (5) SPECTRON ELECTRONICS

25 (5) TARGET ELECTRONICS

(5) 85 VINTAGE WIRELESS CO.
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COMPUTER ICs

s ,
FIEMINiNgs ELECTRONICS

Electronic Components Et Microcomputers
16 BRAND STREET, HITCHIN, HERTS, SG5 1J

Telephone: 10462) 33031
TBA820M 86p

MEMORIES TBA530Q 140p TRANSISTORS
2708 TBA550Q 280P BC107 12p
2114L 9013

T0A9900 190P 801078 15p
2716 210p 113048013 175p BC108 12p
2532 3130p 704540Q 130p BC1088 15p
4116 75p TBA800 90p BC109 12p
4164 500p TBA920 190p 0C1098 15p
611693 300p 1CA650 390p BC109C 15p
6116LP3 460p TCA910 180p 6C147 9p

TDA1004 290p BC157 9p
TL061 40p BC158 9p
TL062 60p BC177 25p
TL064 98p BC178 25p
T1_071 30p BC179 25p
TL072 50p BC182 10p
TL074 100p BC182A 10p
1L081 25p 8C18213 10p
TL082 45p BC183A 10p
TL084 95p BC183C 10p
UPC575 149p BC184 10p
UPC1167 158p BC184C 10p
UPC2002C 285p 10p
UPD7002 450p BC212A 10p
ZN4 / 4 100p BC2128 10p

BC213A 10p
BC213C 10p
BC214 10p

Ve BC214C 10p
100mA 8C237A 12p

78L05 30p BC237C 12p
781_08 30p BC238 12p
7131_12 30p BC2384 12p
78L15 30p BC2388 12p

500mA BC238C 12p
78M05 40p BC239 12p
78M06 55p BC307A 15p
78M08 55p BC307C 15p
78M12 50p 0C308 159
788115 50p BC308A 15p
78M18 56p BC30813 15p
78M24 55p BC308C 15p

1A BC309 15p
7805 45p BC309C 15p
7806 65p 8C327 15p
7808 65p BC328 15p
7812 45p BC337 15p
7815 45p BC338 15p
7818 65p BC477 28p

3009 7824 65p BCY70 18p
BCY71 20p

3009 BCY72 20p
BD135 42p
BD136 45p
BD139 40p
BD140 40p
00165 45p
80166 46p
BD169 40p
BD170 46p

7509 BD538 95p
80677 60p
BD678 609

6502 350p
6522 340p
6800 290p
68000 460p
6802 345p
6809 8469
68809 1350p
6809E 1296p
6810 1209
6821 160p
68821 215p
6840 390p
68040 580p
6844 1295p
6845 796p
6850 140p
6852 250p
6854 680p
6875 490p
8T26A 120p
8128 120p
8195 90p
8796 90p
8T97 90p
8T98 90p
8035L 340p
8039 L 290p
8080A 360p
8085A 450p
8155 450p
8212 155p
8216 100p
8224 160p
8226 195p
8228 250p
8243 210p
8251 300p
8253 450p
8255 280p
8257 450p
8259 4509
8279 450p
75451 65p
75452 65
75491 70p
75492 70p
AY -3-1015D

AY -5-1013A

MC1408 295p
MC1488 55p
MC1489 559
MC3459 265p
Z8OACPU 350p
Z80APIO 300p
Z8OACTC 3009
Z8OADART

LINEAR ICs
AY3-1270 725p
AY -3.1350 350p
AY -3-8910 435p
AY -3-8912 6209
AY -5-1230 460p
709 35p
741 8 pin 25p
741 14 pin 25p
741S 55p
747 65p
748 35p
CA3080E 70p
CA3130E 75p
LA4422 295p
LF355 80p
LF356 90p
LF357 100p
LM301A 26p
LM307 50p
LM308A 95p
LM311N 66p
LM324 35p
LM339 50p
LM348 75p
LM358 60p
LM380 95p
LM381 150p
LM393 90p
LM3909 85p
MC1310P 210p
MC1455 66p
MC1456 135p
MC1458 35p
MC3242A 630p
MC3302 95p
MC3340 120p
MC3401 65p
MC3403 70p
MC3456 107p
MC3480 5809
MC34001 58p
NE555 16p
555 CMOS 90p
NE556 55p
NE565 155p
NE567 140p
SN76023 180p
TA7205A 125p
TEI05600 160p

1TBA750 280p
764820 95p

VOLTAGE

REGULATORS

- Ve
100mA

79L05
79L12
79L15

1A
7905
7906
7908
7912
7915
7918
7924

35p
35p
35p

60p
70p
70p
60p
60p
609
60p

I:rd Mon to Fri 9am to 5.30pm
Sat 9am to 5.00pm

Wed Closed

E AIL
BD679A 60p1
BD680A 65p
BEY50 24p
09051 24p
BF090 85p
BF244A 30p
BSX19 28p(
BSX20 209,
MJ2955 95p
MJE241 80p
MJE251 8001
MJE340 50p
MJE350 90p
MJE370 95p
MJE520 90p
MJE2955 90p
MJE3055 85p
MPF102 46p
MRF475 290p;
MPS2369 25p
MPS3640 30p
MPS3646 30p
MPSA06 20p
MPSA12 35p
MPSA13 20p
MPSA14 20p
MPSA18 20p
MPSA27 46p
MPSA42 25p
MPSA56 25p
MPSA63 30p
MPSA64 45p
MPSA77 50p
MPSA92 30p
TIP29 3513
TIP29A 35p
TIP2913 55p
TIP29C 40p
TIP30 50p
TIP30A 35p
TIP3OB 50p
TI P30 C 40p
TIP31A 40p
7IP3113 42p
TIP31C 4613
71932 50p
TIP32A 45p
7I93213 60p
TIP32C 45p
TIP33 65p
TIP33A 65p
TIP33B 709
TIF'33C 75p
TIP34 75p
TIP34A 75p
TIP34B 99p
TI P34 C 90p
11935 160p
TIP354 165p
7I93513 170p
TIP35C 185p
TIP36 170p

TIP36A 175p
T193613 185p
TIP36C 199p
TIP41 50p
TIP41A 50p
TIP410 60p
TIP41C 50p .

TIP42 58p
TIP42A 60p
719420 75p
TIP42C 65p
T1P47 50p
TIP48 50p
TIP49 50p
TIP50 48p
TIP110 30p
779111 75p
TIP112 60p
TIP115 40p
TIP116 73p
TIP117 46p
719120 39p
719121 80p
719122 75p
TIP125 45p
719126 80p
7I9140 133p
TIP141 1409
119142 180p
TIP145 140p
T1P146 1809
TIP147 170p
TIP2955 70p
TIP3055 70p
TIS43 30p
TIS88A 48p
715151 50p
281613 25p
281711 25p
281893 35p
282218A 45p
282219 25p
282221 30p
282221A 30p
282222 25p
2N2222A 25p
2823690 20p
282904A 25p
282905 25p
282905A 25p
2N2906A 25p
282907A 25p
283053 30p
283054 70p
283055 45p
283439 80p
283440 60p
2N3771 160p
283772 160p
283773 250p
283819 25p
283821 120p

TERMS OF BUSINESS - Professional quality electronic components brand new and fully guaranteed. Mail
order by return of post. Cash, Cheque, Postal Order or Bankers Draft with order payable to HEMMINGS ELEC-
TRONICS LTD. Access or Barclaycard available using our 24 hour answerphone service. Monthly Credit Ac-
counts available on request to government and educational authorities. Industrial customers wishing to open a
credit account are required to furnish a bank reference and two trade references. Postage and packing add 45p
to all orders under E10. All prices are exclusive of VAT. Please add 15% to total including p&p. No VAT on ex-
port orders or books.

283822 120p 2N4922 96p
283823 95p 2N4923 950
283824 95p 285190 75p 1

283866 90p 2N5191 75p 1

283903 15p 285192 75p1

2N3904 15p 2N5193 90p'
283905 15p 285194 90p
283906 15p 285195 90p
284123 25p 285400 40p
284125 25p 2195401 40p
284391 70p 285415 85p
284392 709 285416 90p
284400 20p 2N5457 36p
2N4401 25p 2N5458 35p
284402 25p 2N5459 350
284403 25p 2N5460 35p
2N4410 45p 2N5551 40p
284416 95p 2SC495 60p
284856 80p 2SC1306 95p
284857 80p 2SC1678 105p
284918 95p 2SC2028 75p
284919 120p 2SC2078 105p
2N4920 130p VN1OKM 65p
284921 106p 40673 95p

LIQUID CRYSTAL
DISPLAY MODULES
PCIM177 Frequency Counter
5 Digits, 0.35'
FM, SW, MW, MHz, KHz
Annunciators
Sample and Hold Capability
Reset Capability
25 Selectable IF Offsets
Prescaler Available
Incandescent Backlighting
Supply Voltage 5v
Operating Current 4mA

£17.15
PCIM176 Digital Meter Module
3) Digits, 0.5"
+, - and Decimal Point
200nW Full Scale Input
True Differential Input
Guaranteed "0" Reading
Single 9v Operation
Power Consumption 20mW
Accuracy 0.15%, -I- / - 1 Count
Temperature Drift 80ppm/C
Low Battery Indicator
Incandescent Backlighting

£22.50
Modules are supplied with Data
Sheet.

'FIBRE OPTIC
POLYMER CABLE

A 10m coil of lmm core optical
fibre cable sheathed in black
polyethylene for protection

ALFAC ETCH
RESIST TRANSFERS

Make your own Printed Circuit
Boards with our PCB transfers
 Draw your artwork on 0.1" grid
 Transfer to copper board
using carbon paper
 'Burnish the Alfac transfers to
the board using a spatula using
carbon marks to assist in accurate
alignment
 Using Alfac chemical eraser to
correct mistakes
 Etch in Ferric Chloride
EC900 /1
EC902 /1
EC940
EC941
EC942
EC943
EC944
EC945
EC946
EC947
EC950/1
EC950/2
EC952/1
Bends
EC952/2 0.061" 300,45°,60°
Bends
EC908 0.063' Pads
EC910 0.094" Pads
EC911 0.189" Pads
EC960/1 TO -5 Transistor Pads
EC993/1 IC Pads
EC997/1 IC Pads with tracks

between pads
5 identical sheets in sealed
pack 195p
Individual sheets 45p
Spatula AR4 for burnishing 45p
Alfac knife 180p
Spare Blades (pack of 101 280p
Alfac Eraser 40p
Alfac Precision Grids
Polyester film, matt finish
0.14mm thickness, 20 lines/in
A3 199p
A4 100p
Double Sided Fibreglass Board
1/16" thickness, 1oz Copper
5' x 4' 25p
5" x 8" 45p

GO FORTH AND
MULTIPLY

MUCH QUICKER
JUPITER ACE COMPUTER

in stock
MI5 Inc VAT
Carriage 52.00

0.1" Edge Connector
0.156" Edge Connector
0.016" Lines
0.031" Lines
0.039" Lines
0.049" Lines
0.061" Lines
0.079' Lines
0.100' Lines
0.124" Lines
0.031" 90° Bends
0.061" 90° Bends
0.031" 30°,45°,60°

CRYSTALS
32.768KHz 100p 6.000MHz 180p

1.0000MHz 320p 6.144MHz 180p

1.8432MHz 240p, 6.880MHz 240p

2.0000MHz 225p 8.000MHz 160p

2.4576MHz 225p 10.000MHz 170p
3.0000MHz 240p 16.000MHz 190p
3.5795MHz 123p 18.432MHz 150p
3.6864MHz 240p 19.6608MHz 240p
4.000MHz 150p 20.000MHz 200p
4.193MHz 190p 27.000MHz 170p
5.0688MHz 240p 48.000MHz 1709

INFRARED
TIL32 Emitter 54p
TIL38 Emitter 469
TIL78 Phototransistor 549
TIL100 Photodiode 70p

EPSON MX80F/T TYPE III
PRINTER

80 Characters per Second
Friction and Tractor Feed
High Resolution 960 Dots/Line
Auto Underlining
Subscripts and Superscripts

£320
Securicor El3

VIC-20 COLOUR
COMPUTER

 SPECIAL OFFER 
VIC-20 Colour Computer
C2N Cassette Deck
Programmer's Ref Guide
Demonstration Cassette
Game Cassette
10 Blank Cassettes
VIC Computing Magazine

£195 inc VAT

COMMODORE 64
COMPUTER

64K RAM, 26K ROM
25 Lines of 40 Characters
16 Colours, 512 x 256 Graphics
Options - VIC Peripherals

Alternative Languages
Second Processor
KEYNET Network

£299
Securicor E6

FIRS SERVEDfoto'

For the first time in ten
years, Videotone is to make
available directly to the
hobbyist, a selection from
its vast amount of
experimental and prototype
stock.

We have large quantities
of first-class components,
semi -finished and finished
goods, including those
listed below: -

Telephone or write with stamped, addressed envelope for full list
of sale items. Technical enquiries on a personal basis only.

20 Watt Amplifiers £29.95
50 Watt Amplifiers £34.95
40 Watt Loudspeakers £29.95
25W Encyclopaedia
loudspeakers £26.00
Stereo Headphones (from) £6.50
Coral 120W Loudspeakers £299.95
Car Door speakers 20W £10.95
Speaker Drive Units
(from) (5W - 100W) £2 - 100

VIDEOTONE LTD, 98 CROFTON PARK ROAD,
CROFTON PARK, LONDON SE4

Cassette Mechanisms £3.99
Complete Record Players £24.95
Fluorescent Clock Displays £3.95
Various speaker cabinets, speaker
components,and Hi-Fi components from
£1.00. Audio cassette tapes from 45p.
Reductions on all stock items.

VIDEOTONE
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are subject to a Special Offer which is due
to expire on 31.3.83, but we would be
pleased to extend this to 30.6.83 to
readers mentioning Hobby Electronics
with their order.

Write to Lascar Electronics, Oaklands
House, Reeves Way, South Woodham
Ferrers, Chelmsford, Essex CM3 5XQ.
Tel: (0245) 329797.

Litesold

Light Soldering Developments has
specialised in the supply of soldering tools
and accessories to the hobby and in-
dustrial market for 30 years.

The LE40 is a 24 volt iron with an elec-
tronic control circuit in the handle giving
fast and accurate response, using zero -
voltage switching to eliminate spiking.
Temperature can be trimmed within the
range 280 to 410°C and is supplied set
to 370°C. The LE40 can be run from any
24 volt, 2 amp AC supply, or with the
Litesold PU2450 Power Unit as a com-
plete soldering station.

Normal electronic hobby requirements
are covered by the LC18 (18 watt) and
LA1 2 (12 watt) lightweight irons, which
are extremely high in efficiency and are
constructed to latest standards. Featur-
ing screw terminals for the element/flex
connections, for easy servicing.

The Adamin 12 miniature 12 watt iron
which weighs only 15 grams (less flex),
handles like a ball-point pen and is par-
ticularly suitable for really fine work and
to fit the small hands of young beginners.
Like the LC18 and LA12 irons, this model
is available in mains or low -voltage ver-
sion. All the above irons feature non -seize
bits, mounted over the heating elements
for exceptionally high thermal perfor-
mance from comparatively low wat-
tages. A wide range of interchangable
shapes and sizes is available, in both cop-
per and long -life finishes.

Litesold also offer many other essen-
tial items, including pliers, cutters,
tweezers, cordless irons, miniature tool
sets and wire strippers. Details are
available in a 16 page full colour
catalogue, price 60p.

For further details contact: Ann Storer,
Light Soldering Developments Limited,
97/99 Gloucester Road, Croydon, Sur-
rey. Tel: 01 689 0574.

Magenta Electronics

The tools and test equipment stocked by
Magenta Electronics have been choosen
with the beginner in mind. Our range in-
cludes soldering equipment, multimeters,
magnifiers, pliers, cutters, 1 2V PCB drill
and accessories, PCB materials, vices,
punches, test leads and probes, etc.
Details and pictures of the above are in
our illustrated catalogue (80p in stamps,
please). Also in the catalogue are details
of our wide range of components and kits.

Magenta Electronics Ltd., 135 Hunter
Street, Burton -on -Trent, Staffs DE14
2ST. Tel: 02 83 65435.

Neill Tools

Neill Tools is one of Europe's leading hand
tool manufacturers. Their extensive
range of high quality products includes:
Eclipse hacksaw blades, general purpose
and small saws, DIY tools, magnets and
magnetic tools; Moore 8- Wright
micrometers and other precision measur-
ing tools; Stubs engineers' files, precision
and needle files; Elliott Lucas engineers'
and electricians' pliers, wire strippers and
cable cutters.

Many of these tools will be of par-
ticular interest to readers of Hobby Elec-
tronics. For cutting sheet metal and other
light section there is a choice of the
Eclipse 20T hacksaw which takes a 10in
or 1 2in blade or the "657 hacksaw and
14J junior saw which both take 6in
blades. The Stubs range of files has hand
files for general smoothing and fitting
through to needle files for precision work
on chassis units, escutchion plates etc.
Measurement and marking out tools such
as calipers, dividers, punches, scribers,
rules etc. are catered for in the Eclipse and
Moore Er Wright ranges and Elliott Lucas
covers practically every type and pattern
of plier. The 1000 series pliers are par-
ticularly useful, being specially designed
for instrument and electronic technicians.

All these tools are available from
leading tools dealers throughout the UK.
Neill Tools do not supply direct but they
will be pleased to give assistance when
required (ask for extension 392). Contact
Neill Tools Ltd. Tel: Sheffield (0742)
71281.

The Philips test and measurement range,
among the world's largest, includes many
good buys for the hobby engineer - high-
performance, high -reliability instruments
at reasonable cost and good investment
value.

The still -unique PM 2521 multimeter
- the first 'digital measurement centre'
or DMC - is a microprocessor -controlled
multipurpose meter that gives you more
than twice the capability of a medium -
price DMM for about the sa of £338 (plus
VAT).

Other multimeters in the range include
the ever -popular PM 2517 DMM, a full
four digit instrument with choice of LED or
LCD display, measuring current up to
10A, voltage up to 1000VDC/600VAC
and resistance up to 10MHz. A range of
accessories brings in temperature, data -
hold, high current (100A) and high
voltage (30kV) capability. UK price is
£165 (plus VAT). Philips analogue
multimeters include the sophisticated
62 -range PM 2505 with 0.01 uA - 10A
1 mV, 1000V, 1R to 30M capability and
accurate linear resistance scale (£151
plus VAT) and the budget -price PM 2502
with only slightly lower performance for
only two-thirds the cost.

The PM 3207 15MHz dual -trace
oscilloscope is certainly well -proven and
still in great demand (in a now -improved
high -brightness version. It offers auto,
TV triggering, large 8 x 10cm screen,
same sensitivity on X and Y channels,
B -invert, triggering from A or B channel
and double insulation - all for £372 plus
VAT.

Philips test and measurement in-
struments are marketed in the UK by the
Philips Electronic Instruments Depart-
ment of Pye Unicam Ltd, York Street,
Cambridge CB1 2PX. Tel: (0223)
358866.

Henri Picard

Henri Picard specialises in the supply of
small tools for non -automated printed cir-
cuit board production. These include
pliers, cutters and tweezers in all shapes
and sizes; soldering and de -soldering
irons and accessories; board holders; in-
sertion and extraction tools; lead
benders; fault markers; drills and inspec-
tion lenses.

Picard also does a miniature
screwdriver, which can be carried on a
key ring. The body is brass, and the blade
width of 1.5mm makes it suitable for
screws in spectacle frames, cameras and
small electrical assemblies. The price is
£0.80p each, £2.30 for three, including
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p&p and VAT. Quantity discounts are
available.

A new 48 page, fully illustrated
catalogue has just been published. Copies
are available price £1.50. Write to: Henri
Picard & Frere Ltd., 357-359 Kennington
Lane, London SE11 5HV. Tel: 01-735
9805.

Roadrunner

Developed and manufactured in
Haslemere, our most well known product
is the Roadrunner prototype wiring
system. This sytem uses the 'solder
wrap' technique and consists of a wiring
pencil, and wire retention channels (or
strips). Using your parts list and circuit
diagram the components used are laid out
on the circuit board.

Next, the wiring channels are position-
ed next to the component leads on the
wiring side of the board. Two types of
channel are available, press fit for use on
boards having 1.02mm diameter holes or
2.54mm pitch matrix, and glue fix, which
can be used on any board and are simply
fitted using a contact adhesive.

To make a connection the wiring pencil
is used. Fitted with a full bobbin of quick
soldering enamel (QSE) wire, the pencil
routes the wire from one component lead
to the next in the circuit via the wiring
channels (clearly indicated in the
photograph). Having completed the cir-
cuit, all joints are then soldered (tip
temperature 420°C min.).

As mentioned above we supply a
range of prototyping boards. We also
stock various other wiring aids and tools,
particularly useful for the home engineer.
Please note: our wiring system and
boards are now available from Watford
Electronics.

Contact: Tim McBrown, Roadrunner
Electronic Products Limited, Unit 3, The
Haslemere Industrial Estate, Weydown
Road, Haslemere, Surrey GU27 1DW.
Telephone: (0428) 53850.

Scopex

In a recently conducted market survey
Scopex Instruments have discovered that
the most requested item to complement
the oscilloscope is a function generator.

The SG315 is a 14MHz precision
oscilloscope combined with a function
generator providing a comprehensive
test, measurement and demonstration in-
strument at the incredibly low price of
£270 plus VAT.

The function generator part of the in-
strument reflects the careful thought for
the user given to all Scopex products. The
generator features sine, square and
triangular waveforms over the range
0.2Hz to 250KHz, frequency selection is
by push buttons and calibrated variable. A
VCF input provides the means by which
an external voltage can sweep the
generator over its frequency range.

Both oscilloscope and function
generator are available as separate in-
struments and the function generator is
available in chassis form for retro-fitting
to any of the Scopex present or past range
of dual trace oscilloscope.

The SG31 5 is the combined 1 5MHz
oscilloscope and function generator. The
FG4 is the function generator in chassis
form for fitting to the 4D10, 4D10A or
4D10B. The FG14/25 is the function
generator in chassis form for fitting to the
4D25, 14D10, 14D1OV, 14D15. The
FG1 is the function generator in its own
instrument case.

The SG31 5 is the fifth model in the
Scopex range. For details of the other four
(all in a similar price bracket) contact:
Scopex Instruments Ltd., Pixmore
House, Pixmore Avenue, Letchworth,
Herts 5G61HZ. Tel: (04626) 72771.

A wide range of low-cost test in-
struments are available from Black Star
Ltd. who are the exclusive importers for
Sabtronics and Elemic and provide a com-
plete service facility for these products.

Sabtronics: The large range of Sab-
tronics portable test instruments are
manufactured in Switzerland and include
frequency counters, multimeters, signal
generators and a logic probe. Originally
renowned for their Test Instrument Kits,
Sabtronics now concentrate on
assembled products.

The three models of bench/portable
frequency counters, 8110A - 100MHz,
8610B - 600MHz and 8000B - 1GHz,
have exceptional sensitivity ie 20mV at
100MHz, 30mV at 600MHz and 45mV
at 1 GHz. Operating from either 4 x 'C'
cells or an optional mains adaptor, Sab-
tronics frequency meters offer a profes-
sional specification at a low price with the
81 10A 100MHz model at £77.05, the
8610B 600MHz model at £113.85 and
the 80008 1GHz model at £178.25
(prices include VAT).

The 2037A hand-held 31/2 digit LCD
multimeters, in addition to high accuracy
(basic DC 0.1%) and measurements up
to 1000V (AC and DC), 2A (AC and DC)
and 20MR resistance, also offers
temperature measurement from - 50°C
to + 150°C.

The low cost hand-held 31/2 digit LCD
multimeter model 2033A at £42.26 (in-
cluding VAT) offers 0.5% basic DC ac-
curacy.

Elemic: The Elemic analogue and
digital multimeters feature superb Italian
styling and craftsmanship and full mains
protection on all ranges.

The Super Series of analogue meters
are protected up to 50,000V. The Super

Electro model with 20kR/V sensitivity
has 56 ranges

Crotech: Black Star also stock the
complete range of Crotech oscilloscopes,
1 5MHz - 30MHz single and dual trace.

An illustrated catalogue and price list
for low cost test instruments is available
from: Black Star Ltd., 9A Crown Street,
St. Ives, Huntingdon, Cambs PE17 4EB.
Tel: (0480) 62440.

Tele-Production

Tele-Production Tools Ltd., as the name
implies, specialises in production of quali-
ty tools and aids for tele-communications
and electronics industries, and their pro-
ducts are in daily use by small and multi-
national companies.

The new illustrated two-colour
brochure for the electronic hobbyist
describes along with the whole range a
temperature controlled soldering station
which incorporates a temperature in-
dicating meter on the front panel, and the
iron is continously variable from
100-500°C.

Two de -solder guns are offered. One is
a standard 19mm diameter gun, whilst
the other is a miniature version only
14mm diameter x 1 65mm long. A selec-
tion of de -solder wicks are also offered,
from 0.8mm wide (for cleaning plated
through holes of PCBs) to 2.7mm wide
for larger terminals and lugs.

Another interesting item is a Solder -
Aid Set for PCB work. The set comprises
three double -ended tools incorporating a
stainless steel brush, a fork, fine knife,
scraper, hook and a reamer.

A selection of miniature and standard
size cutters and pliers are also included in
the brochure, as well as ratchet clamps,
general purpose knives, and hand -vices.

The brochure is available free of
charge upon receipt of a stamped, ad-
dressed envelope. Contact Tele-
Production Tools Ltd., Electric Avenue,
Westcliffe-on-Sea, Essex SSO 9NW. Tel:
(0702) 352719.

Telonic Instruments

Telonic Instruments Ltd. was originally
established in Maidenhead in 1965 as the
subsidiary of an American company to
sell and service the range of RF products
of its then US parent to the professional
market. Telonic Instruments Ltd. has also
for the past three years been marketing
the products of Kikusui Electronics Cor-
poration. In particular Kikusui's
oscilloscope range has found con-
siderable acceptance by many of UK's
largest electronic companies, univer-
sities, government research departments
and others.

During 1982 Kikusui introduced a new
range of middle performance
oscilloscopes - the COS 5000 series.
The COS 5000 series, a range of five
oscilloscopes with bandwidths ranging
from 20 to 60MHz although designed
primarily for professional usage COS
5000 oscilloscopes have a number of
features which make them attractive to
the serious hobbyist.

All the COS 5000 range are dual chan-
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Feature 
nel oscilloscopes with 10 x 8cm flat
screen CRTs with internal graticules,
Channel 1 only, Channel 2 only, dual
channel, Add and Invert vertical modes.
All are capable of XY operation using
Channel 1 as the horizontal input and
Channel 2 as the vertical input.

Enquiries to Telonic Instruments, 2
Castle Hill Terrace, Maidenhead,
Berkshire. Tel: Maidenhead 73933.

Thandar

Thandar Electronics, the St Ives based in-
struments manufacturer and supplier, of-
fers a broad range of test equipment
covering mcst applications. Thandar's
policy of providing quality cost-effective
products means that in each range more
facilities are provided with high specifica-
tion. Professional instruments are
reasonably priced.

The product range includes
multimeters (analogue and digital) from
£39 to £149, counters to 1Ghz (£60 to
£160), oscilloscopes 4MHz to 100MHz
quad trace ( £100 to £1400), generators
function and pulse (£80 to £350), RF
signal generators (£60 to £250), AF
signal generators (£70 to £300), digital
thermometers (£59 to £75), audio test,
TV test plus logic analysers and probes.

The Thandar range of test and
measurement equipment is ideally suited
to the amateur, hobby and professional
user. Maximum attention has been spent
on ensuring adequate protection circuitry
- eliminating damage caused by occa-
sional misconnection, which of course is
very important to the inexperienced user.

Thandar distributors are available in
most areas willing to offer both technical
and advisory support where required. For
extra information contact: Thandar Elec-
tronics Ltd., London Rd., St, Ives, Hun-
tingdon, Combs PE17 4HJ. Tel: (04801
64646.

Thorn/EMI Instruments

Thorn Instruments covers two brand
names of interest to hobbyists: Avo (in-
corporating Taylor), and Meggar.

Avo, best known for its legendary
Avometer portable all purpose meter,
was formed in 1923 and has become
largely synonymous with multimeters.
The Avometer brand name covers a
number of models apart from the 'black
box'.

The Avometer 8 Mk. 5 is a general pur-
pose multimeter for electrics and elec-
tronics. It measures up to 3000V and
10A on both AC and DC, and resistance
up to 20MR. It has a two -switch range

selection and a sensitive overload cut out.
It costs £120.10.

The Model DA21 1 is a digital hand-
held multimeter which is robust, portable,
especially easy to use and powered to a
single PP3 battery. It can measure DC
voltage over five ranges and AC voltage
over two ranges; DC current over five
ranges and AC voltage over two ranges;
DC current over four ranges and a fifth
current range to 10A DC can be introduc-
ed. Resistance can be measured over four
ranges from 0 to 2MR. A low voltage
diode test facility is also provided. The
price is £56.50 plus VAT.

The Avo catalogue also includes the
Taylor range of low-cost, analogue, hand-
held multimeters for servicing and general
electrical work. The Model 131 has a sen-
sitivity 20kR/VDC and 10kR/VAC. There
are six DC voltage ranges, four AC
voltage ranges, three DC current ranges
and three ranges of resistance. Selection
of function and range is by a single rotary
switch. Price is £17.10 plus VAT.

A new Avo concept in hand-held
digital multimeters was launched in
September 1982. The Avo 2000 series
concentrated on offering a host of 'easy
to use' features. The series compromises
three instruments for specific applica-
tions: the Avo Digi-minor 2000, the
Avometer 2000 and the Avo Vehicle
Test 2002.

Housed in tough ABS cases and fitted
with non -slip safety pads, the important
new features of all three instruments in-
clude: direct entry probes, giving true
one -hand operation; 3 1/2 -digit LCD
display at the base of the housing im-
proves readability by being closer to the
user; positive action slide switching with
dustproof, positive range selection; im-
proved safety, with fully shrouded plugs
for the lead set; and a three -position stand
so that the instrument can be used in the
hand, on a bench or while hung from a
hook.

The Avo catalogue also includes digital
thermometers, clampmeters, light
meters and a variety of multimeters in the
ranges described and others.

The manufacture of Megger in-
struments for the purpose of electrical
measurements commenced in 1903.

These include Models BM6, BM7 and
BMV7, battery operated testers suitable
for single voltage insulation resistance
and continuity testing on domestic wiring
systems and equipment, transformers,
motors and generators.

All these test instruments are in a
three -figure price bracket (excepting the
BM7s), so are more suitable for the more
serious hobbyist or for school labs, etc.

For catalogues, specifications and
price lists on Avo and Meggar in-
struments, consult your local stockist or
contact: Thorn EMI instruments Ltd.,
Kent House, 81 Station Rd., Ashford,
Kent TN23 1PJ. Tel: (0233136845.

Verospeed

Verospeed, part of the BICC-Vero Elec-
tronics Group, is Britain's leading
distributor of branded electronic com-
ponents, and its latest catalogue features
over 4000 product lines from wiring aids
to test instruments.

A major new development in the com-
pany's spring 1983 catalogue is the
Speedwire point-to-point interconnection
system, manufactured by BICC-Vero
Packaging. Speedwire provides rapid
point-to-point wiring using a novel
insulation -displacement contact and a
specially designed hand wiring pen.

Speedwire is offered as two kits. The
first, for the engineer who needs to pro-
duce simple circuits cheaply, quickly and
without the need to solder, wire -wrap or
crimp, contains a 100 x 160mm plain un-
populated Eurocard, contacts, hand in-
sertion tool, wiring pen and spare wire;
while the second, more comprehensive
kit, designed for the engineer wishing to
produce a finished product, contains a ful-
ly populated plated -through -hole
Eurocard, a wiring pen, a spool of wire,
spare wire spools, and a pair of Speedwire
miniature cutters.

Also available from Verospeed is a
high -quality range of tools aimed at the
electronics industry. Made by CK Tools,
the range includes pliers, tweezers, drills,
instrument screwdrivers, and hexagon
keys in both Imperial and metric sizes.

Enquire to: Verospeed, Stansted
Road, Boyatt Wood, Eastleigh, Hants
SO5 4ZY.
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ITKNalos
ELECTRONIC COMPONENTS AND

TEST EQUIPMENT
35. HIGH BRIDGE. NEWCASTLE

UPON TYNE NE11EW TEL: 0632 326729

SAFGAN OSCILLOSCOPES- 5 mV/div sensitivity. Choice of Band-
width 10, MHz, 15 MHz, 20 MHz. 1S/div-100n S/div. Calibrated
timebase. Solid trigger with bright line auto, normal and TV.
XV facility. Z modulation. Calibration output. Bright and clear
display. Portability. I Model DT410-10 MHz £205.85.
Model DT415-15 MHz £217.35. *Model DT420 20 MHz
£228.85. Send S.A.E. FOR FULL spec.

THANDAR TM354 3V2 DIGIT LCD DIGITAL POCKET MULTIMETER

 DC volts 1 mV to 1000V  AC volts 1V to 500 V AC rms  DC current
1,41a to 2A  Resistance 1S2to 2 MS2 Diode checkBasic accuracy t
(0.75% of reading + 1 digit)  Battery life typically 2000 hrs  leads
inc.  £45.94  40KV Probe £34.95 Universal test lead set £12.95.

KD55C LCD DIGITAL MULTIMETER
 3) digit I Auto zero  Auto polarity ID Full overload protec-
tion ID 10 MegO input impedance  Over range and low battery in-

' dication I DC volts 200 mV -1000 V 5 ranges  AC volts
200 mV -700 V 5 ranges  DC current 200 ita 10 A 6 ranges  AC
current 200 pe-10 A 6 ranges I Resistance 200 0-200 Megf1
 Complete with battery, test leads, spare fuse and carrying case
£39.95

DUNBAR SC110 SINGLE TRACE LOW POWDER 2"
OSCILLOSCOPE  Bandwidth DC to 10 Mhz  Sensitivity: 10mV/
div to 50 V/div.. Sweep speeds: 0.111 secs / div to 0.5 secs/div.

Power requirements 4-10 V DC 4 'C' cells : Size & weinht
255 x 150 x 40mm : 800gms 071.35 a truly portable and superb

instrument  Carrying case £8.86  AC Adaptor £5.59  Nicad Batt.
pack £8.63. +1 probe £9.78. +10 probe £11.50 Complete range of
Thandar instruments available from stock S.A.E. for CAT. & prices. VISA

xeass

G.S.C. SOLDERLESS BREADBOARDS Accepts all components with
leads up to 033" Replaceable nickel -silver spring clip contacts.
 Combines bus strip with board  Unlimited expansion  .3" and -V
centre chanels Three free experimental circuits with every purchase

Centre Strip Strip Tie Term I.C.

Channel Length Width Points Clips Cpty
EVP-600 15mm 152mm 61mm 550 110 328pin
EXP-300 8mm 152mm 53mm 550 110 614pin

EXP-413 n/a 152mm 25mm 160 32 n/a
EXP-650 15mm 91mm filmm 270 54 140pin
EXP-350 8mm 91mm 53mm 270 54 314pin

EXP-325 arnm 48mm 53mm 130 26 122pin

Please send S.A.E. for catalogue listing complete range of G.S.C.
Instruments and Boards.

Price

£8.33

E2.87

E4.911

E3.1111

E2.30

SABTRONICS LCD MULTIMETER MODEL 2033.  DC volts 100 uV-
1000V Accuracy + -5%  AC volts 100,0-1000 V Accuracy 1%

 DC current 10,u4-24 Accuracy + 1%  AC current 10,0A -2A Accuracy
+ 1%  Resistance 1020 M02 Accuracy t 1%  £42.27.  Please
send 30p for full Sabtronic catalogue and price list

TMK 500 MULTIMETER  30 kopv. AC volts 2.5 10 25 100 250
500 1000V  DC volts 0.25 1 2.5 10 25 10 25 100 25C 1000  DC
current 50/ua 5MA 50MA 12 amp  Resistance 0-6K 60K, 60 meg.
 Decibels -20 to + 56 d/b  Buzzer continuity test  Size 160+110
15  Batteries and leads inc. £26.95

YN360 TR MULTIMETER  AC volts 10 50 250 1000  DC volts
0.1, 0.5, 2.5, 10v 150v 250v, 1000v.  DC current 50/ua 2.5 MA,
25MA, 250 MA  Resistance 0-2K 20K 2M S2 , 20 M 02,  Transistor
check  DB -10db -+ 22db £16.95

DESOLDERING TOOL E5.45

SCHOOLS, COLLEGES, UNIVERSITIES SUPPLIED. PHONE OR
SEND YOUR ACCESS OR BARCLAYCARD NUMBER.

PRICES INCLUDE VAT. PLEASE ADD 75p POSTAGE TO
ORDERS UNDER £10.00 A

COIVITECH ELECTRONICS
III=ECCEM
BC10713 12p
BC108C 12p
BC109C 13p
BC113/4 17p
BC115/6 lap
BC119* 32p
BC139 * 30p
BC140 28p
BC141 28p
BC142/3 27o
BC160 * 32P
BC161 Up
BC169C * Op

BC1718 9p
BC172C 9p
BC173C 9p
BC177B 16p
BC178C 160
BC179C * 17p
BC1820 9p
BC183B/C 9p
BC184B/C 9p
BC2128 9p
BC213B/C 9p
BC214B/C 9p
BC237B 10p
BC238B/C 10p
BC239B/C 10p
0C251 10p
BC257/8 16p
BC259 16p
BC301 /2 40p
BC303/4 40p
BC307A/B 10p
BC308B/C 10p
BC309A/B 10p
BC327 * 12p
BC328 12p
BC337% 12p
BC338 12p
BC364 15p
BC413C 10p
BC414C 10p
BC415C 10p
BC416C 10p
BC477 25p
BC478 * 25p
BC479 25p
BC546 10p
BC547B 09p
BC548B 9p
BC549C 9p
BC556 10p
BC557B 9p
BC558B 9p
BC559C * OP

BCY70
BCY71
BCY72 *
00115
00131
BD132
BD133
BD135
130136
BE/137
BD138
00139 *
00140 *
BD204
00206 *
80222
BFX29
BFX84
BFX87
BFX88 *
BP(50
BEY51
3 FY52
BEY53
BSY95A
BU205
BU206
9U208
MJE340
MJE520
MJE521
MJE2955
MJE3055
MPSA05
MPSA06
MPSA12
MPSA13
MPSA55
MPSA56
TIP29A
TIP29C
TIP30A
TIP30C
TIP31/1
11032A
TIP41 A
TIP42A
TIP3055
TIS43
TI544
TIS90
TI591
TIS92 *
201613
202218A
202219A
202221A

17p
18P
15p
50p
47p
47p
75p
32p
32p
30p
35P
35p
35p
90p
75p
600
280
Zan
27p
23p
24p
24p
23p
30p
23p

150p
170p
160p
48p
65p
70p
99p
68p
20p
20p
24p
24p
22p
22p
30p
34p
30p
36p
33p
33p
42p
45p
59p
40p
45p
24p
28o
24p
30p
25o
25p
24p

2N2222 * 18p

om ec
Electronics

2N2222A
202368
202369A
2N2484
2N2904
202904A
202905
202905A
2N2906
202906A
202907
202907A
2N3053 *
203054
203055
203441
2N3442
203702
203703
203704
203706
203707
203708
2N3771
2N3772
203773 *
203819
2N3903
203904
203906
204037
204058 *
204061/2
205457
205458
205459
205550
206027
206028

20p
23p
20p
24p
24p
26p
23p
25p
22p
23p
23p
25p
23p
56p
54p

120p
125p

9p
9p
9p
9p
9p
9p

170p
175p
195p
20p
10p
10p
10p
40p
9p

10p
28p
27p
24o
23P
20p
23p

BRIDGE

RECTIFIERS
Amp

W005 *
WO1
W02
WO4
WO6
WO8
3A/50V
3A/100V
3A/200V
6A/50V
6A/100V
64/200V
6A/400V
6A/800V

18p
20p
22p
24p
28p
32p
40p
42p
44p
75p
80p
88p
94p

120p

MEZEIRIIMI
555 *
556 *
741
747CN *
748C
CA3089
CA3090AQ
CA3189
ICM7556
LF351 *
LF353 *
LF355 *
LF356 *
LF357
LM301A
LM311
LM324
LM339
LM348
LM358
LM380
LM382
LM384
LM386
LM393
LM711
LM741
LM747
LM748
LM1458
LM3900
MC1455
MC1458 *
MC1748
MC3302 *
RC4558
SN76115
SN76660
TDA1024
TDA2002
TDA2030

15p
43p
14p
58p
35p

180p
330p
280p
150p
45p
80p
85p
86p

110p
24p
60p
40p
47p
85p
50p
68p

115p
125p
65p
72p
54p
14p
58p
35p
36p
47p
16p
33p
35p
72p
44p

125p
110p
130p
95p

200p

armor RED 7p
5mm RED
3mm GREEN
5mm GREN
3mm YELLOW
Sorer YELLOW
Rectangular
Red
Green

Yellow

7p
10p
10p
lip
lip
10p
14p
15p

DIODES

AA119
0A47
0A90
0A91
0495
0A200
0A202
BAX13
BAX16
1544
10914 *
10916
104148
104001
1N4002
1 N4003
104004/5
1 N4006/7
105401 *
1 N5402
1 N5403
105404/5
1 N5406/7
1 N5408
6A/100V
6A/200V
6A/400V

9P
9P
7p
7p
Bp
7p
Bp
6p
7p
BP
3p
4p
2p
3p
4p
4p
5p
6p

llp
lap
13p
14p
15p
18p
29p
32p
35p

8 pin
14 pin
16 pin
18 pin
20 pin
22 pin
24 pin
28 pin*
40 pin

7p
8p
9p

12p
14p
16p
18p
22p
25p

THIS MONTH'S SPECIAL OFFER WITH ALL ORDERS OVER f6
-A FREE, YES FREE!!

EIMMEENIM
YOU MAY DEDUCT 10% FOR ORDERS OVER E35

HOW DO WE DO IT?
WE SEARCH FOR THE LOWEST BULK PRICE AND THEN WE SELL
THEM TO YOU AT GENUINE LOW PRICES /PROBABLY SOME OF

THE LOWEST EVER)

CAPACITORS
Electrolytic, radial.
1uF, 2uF, 4.7uF, 50V 6p
10uF, 50V 7p 100uF 50V2Op
4.7uF, 10uF, 22uF, 25V 8p
47uF, 25V 9p. 100uF, 25V 10p
220uF, 25V 15p. 470uF, 25V 23p.
1000uF, 25V 32p. 10uF, 22uF, 47uF, 16V 6p.
100uF, 220uF, 16V 9p.
100uF, 10V 6p. 1000uF, 10V 19p.
Tantalum bead
0.1uF, 0.22 uF, 0.47uF, 1uF, 35V 12p.
2.2uF, 4.7uF, 25V 20p. 15uF/16V 30p. 22uF /16V 40p
47uF/10V 60p. 68uF/6V 50p.
100uF/6V 80p

SUPER PACK 

Do you build small projects?
Then you need our hobby pack

5 BC108C NPN
5 BC178C PNP

10 BC212 PNP
10 BC182 NPN
10 741 Op. Amps.
5 555 Timer.

25 104148 Diodes
10 1N4002 Diodes
2 205061 SCRs.
2 206027 UJTs

ALL FOR E6

KIEIZILLE1111
7805
7812
7815
78L05
78L12
78L015
79L05
79L12
79L15
LM309K *
LM317K
LM317T
LM323K
LM723CN
78H05

33p
33p
33p
30p
30p
30p
65p
65p
Gyp

125p
250p

95p
460p
35p

11801111111
400mW
2V7 -36V 5p
1.3W
3V3 -47V 12p

111111ZIM-
C106D 40p
C116D 75p
C1260 90p

C206D 65p
C225D 75p
C226D 84p

gaup 06100

MAIL ORDERS

mp

CPI 30 IC sockets, 8, 14, 16 pin (10 of each)
CP2 20 BC182/BC212 Transistors 110 of each)
CP3 20 BC549/BC559 Transistors (10 of each)
CP4 6 202222 NPN Transistors
CP5 6 202906 PNP Transistors
CP6 6 202905A Transistors
CP7 100 10914 Diodes
CP8 100 10916 Diodes
CP10 100 104148
CP11 10 MC1458 (Dual Op. Amp.I
CP12 20 BAX13 Diodes
CP14 50 400mW Zeners, 2 each of 2V7 -33V
CP15 50 1.3W Zeners, 2 each of 4W-51 V
CP16 50 Mixed Electrolytic capacitors
110, 16, 25 and 50V Radial, 1uF to 1000uFI
CP17 4 LF351 JFET Op. Amps. E1.70.
CP18 4 LF353 JFET Op. Amps f3.013
CP19 50 Mixed LEDs f4.00.
CP20 100 1W, 1% Metal Film resistors C2.50.

(You select the values you require)

/12.20.
E1.25
f1.25.
f1.00.

f1.00. ALLf1.10.

0.40.
f3.00.

F3.00BRAND
f1.00
f2.01).
f4.00.
f3.80. NEW

SAME DAY DESPATCH

ORDERING: All components top quality and full spec. Please add 30p
POP to orders under f5. VAT to be added to total please. Send cheque
or postal order made payable to Corntech Electronics.

RESISTORS
1W 5% Carbon film E24 series
10 ohm -1M ohm 1p each.
1W 5% Carbon film E12 series
1 ohm -1M ohm 2p each.

205 STURDEE ROAD,
LEICESTER LE2 9FY
Telephone 105331 779578

METAL FILM
1W 1% E24 series
10 ohm -1M ohm 4p each.

SEND S.A.E. FOR
FREE PRICE

LIST

SUPER
LOW

PRICES!
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hi! performa Me hi! competitive hi!

When you need to update yourself with all
that is available in the "Do-it-yourself"
market, then you need the Hobby Herald.

Packed with product information essential
to the electronics enthusiast, this new
electronics catalogue lists over 60 exciting
products ranging from All Purpose Cutters
to Verobloc, the solderless breadboard. All
products are available throughout the U.K.
from over 200 stockists.

HOBBY
HERALD
Alternatively ordering
products through the
Herald is simplicity
itself, and you can pay
by either cheque,
Barclaycard or
Access.
So make
sure you
get your copy
of Hobby Herald by
ringing

(04215) 62829.
BICC Vero Electronics Ltd.,
Industrial Estate,
Chandlers Ford, Hampshire,
S05 3ZR.

BICC vero

Hobby Electronics, April 1983

EASY TO USE
Single Rotary Switch for Function and Range

RELIABLE
A Full One Year
Guarantee

LOW COST ba
EACN plus VAT

INCLUDING
FREE

Test Leads,
Battery and
Instruction
Manual

26 FULLY PROTECTED RANGES

LARGE 31/2 DIGIT DISPLAY

DC VOLTS to 1000V AC to 750V
AUDIO TONE and OHMS to 20M
AC and DC CURRENT to 10 AMPS
hFE TRANSISTOR and DIODE TESTER

MIC 3300A has 19 ranges, no ACI but
includes NPN and PNP hFE Transistor Test.
Ask for FREE DATA

Easy to Order: Fill in and post the coupon enclosing
cheque/P.O./Credit Card details or Official Order.

VISAer
111,4

AMERICAN
DPE 55

Ina hurry? Then
ring (0799) 24922

00 Name

Address

10
170,

-
Total

Please tick and fill in number of cardro:
Barclaycard Access liAmerican Express !Diners Club

Credit Card No.
Please allow 14 days for delivery.

Tel. No.

Please send:

MIC 6000Z at £54.00 (inc. VAT + P+D)

MIC 3300A at £49.50 (inc. VAT + P+D)

Luxury Carry Case (inc. VAT + P+D)

at £5.00

't
hi! competitive hi! House of Instruments Ltd.

49

House of Instruments, Dept HE1
Clifton Chambers, 62 High Street,
Saffron Walden, Essex CB10 1EE
Telephone: 10799) 24922 Telex: 818750



 Popular Computing

THIS MONTH the component for micro -
computing is the microprocessor itself!
The principles of this device have already
been described in the earlier 'Micro -
Trainer' series, but now we return to look
at a so -far -unmentioned subject, namely,
'interrupts'.

Every microprocessor system has at
least one input port and one output port to
interface with a human operator or with
the machinery of a control system;
however, most systems interface with
many peripheral devices and hence
possess many input/output ports. A com-
mercial desk -top computer, for example,
will have a keyboard (input), a VDU (out-
put), a dual floppy disc unit (two inputs
and two outputs) and a printer (output).
During the execution of a given task, any
number of the available peripheral devices
may be in use (eg the operator types in a
command, which is echoed by the VDU,
to cause the transfer of a file on floppy
disc to the printer). We would hope that
the operating system of the microcom-
puter lie its software) would co-ordinate
the transfers of data between the various
peripherals in the most time efficient man-
ner; however if the timing and sequencing
of all the processes is to be controlled en-
tirely by the system's software, then the
overheads of the 'co-ordinating' software
can be quite considerable.

To illustrate this point, let us look at
two of the devices we have mentioned:
the keyboard and the floppy -disc drive.
Taking the keyboard example first, it
should be obvious that the computer has
no way of knowing when the operator will
choose to strike the next key on the key-
board; in order to cope with this kind of
asynchronous input it is necessary for the
software to test the appropriate input port
for the availability of data on a regular and
repetitive basis and with a frequency at
least equal to the highest possible rate at
which the operator may type. Typically,
the microcomputer may test the key-
board input once every 20ms, but the ac-
tual execution of this test may take as lit-
tle as 200us, depending on whether data
is found and precisely what is to be done
with it. If the microprocessor's time is to
be used efficiently, other tasks can be
performed in the time between two key-
board tests, however we have to be care-
ful to divide the tasks up into sections,
each of which can be executed in less
than 20ms. If the times for the keyboard
test and the software switching between
tasks are totalled up, we may find that
0.5ms of time is taken up in each 20ms
period.

Poll Time
This method of handling inputs is de-
scribed as software 'polling' and is often
used to handle many input devices, often
with widely different data transfer rates.
It is important to realise, though, that as
the number of devices being polled in-
creases, and as the data transfer rates
become higher, the time during which the
software is simply switching between
tasks and device tests becomes signifi-
cant. The greatest difficulty of using this
method of I/O device handling then lies in
writing the software, which has to cope
with the critical timing of data transfers

COMPONENTS
FOR

COMPUTING
Paul Kelly

Interrupts allow a microprocessor to work
continually, rather than idling the time away

waiting for something to happen!

whilst still using the idling time to execute
other tasks; with systems of more than
two or three peripherals, the software re-
quirements can become impossibly dif-
ficult!

The floppy disc controller illustrates
another problem with polling I/O devices,
again relevant to the system efficiency.
During data transfers between floppy disc
and the microcomputer memory, the
microprocessor has no time to perform
other tasks because of the high data rate.
However, there is a long delay between
the MPU requesting data and the beginn-
ing of the data stream, as the pick-up
head moves to the required track on disc
and the required sector rotates into posi-
tion. This time varies, depending on the
particular track selected; however, the
MPU must be ready and waiting for the
data stream whenever it arrives, to avoid
loss of data. In these circumstances, the
MPU must assume a minimum delay time
for the data search and begin testing for
data within that time; this means that for
most track searches (which take longer
than this assumed minimum) there will be
an idle period during which the MPU can
do nothing but wait!

Any Time At All...
A method of 'interrupts' provides a neat
hardware solution to these problems in
any computer system where efficiency is
important. In order to explain how this
method operates, it is useful to begin with
the analogy of, say, the tasks of a house-
wife (sorry, houseperson)...

While performing her main allotted
task of the morning, the ironing of a
mountainous stack of clothes, our
housewife is interrupted by the sound of
the front doorbell and, leaving her iron in a
suitable position, moves to answer the
door. She invites in her friendly caller and
offers her a seat in the front room, then
she returns to her ironing. At a suitable
break in these proceedings, it is agreed
that our housewife should make some
coffee and so, leaving her iron once again,
she goes into the kitchen and puts on the
kettle but returns immediately to her iron-

ing again. Half a shirt later, the whistling
of the kettle intervenes and once again
our housewife leaves her ironing and pro-
ceeds to the kitchen to make coffee.

Dramatically, before the coffee is
poured, a screaming siren announces the
imminent arrival of a nuclear missile at-
tack and the two ladies scuttle off to their
nuclear shelter in the back garden. Many
curious sounds are heard during their two
weeks voluntary imprisonment, but the
ladies remain in the shelter. Finally, the all
clear is sounded and our housewife and
friend return to the task of making coffee.
Then our housewife recommences her
ironing chores whilst her friend, with cof-
fee, melts back into the chair. 'That's
strange' says the housewife, 'You'd think
that after two weeks the water would
have cooled'.

In the course of this story, the house-
wife performs several tasks, which are:
ironing clothes; answering the door and
inviting in the caller; making coffee; and
surviving in the shelter. From the manage-
ment of these four tasks by the house-
wife, we note several important points:

1. When the doorbell rings, the lady
immediately responds by answering it
- she does not wait until she has com-
pleted her current task of ironing; this
is because the caller is unlikely to wait
for a long time. Having serviced this in-
terruption, she is able to continue her
first task, picking up where she left off.

2. The task of making coffee is initiated
by 'putting on' the kettle; however,
the housewife then continues the iron-
ing until the kettle whistle signals that
something else must be done.

3. Although the housewife has been in-
terrupted already to make coffee, the
warning siren signalled a more urgent
priority and so the coffee making was
in turn interrupted in the interests of
self survival.

This analogy is a precise illustration of
how tasks related to peripheral device
handling may be executed by a micro-
processor. Point 1 . is a description of the
basic interrupt principle which, translated
into computing terms, is as follows:
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Popular Computing 

Table 1

EXIT: ; return from interrupt leaving R(1) pointing
to INTROU.

INTROU: ; free space in stack.
; save T register in stack via index register.
; next stack location.
; save accumulator.
; next stack location.
; shift right with carry

stores carry flag in accumulator.
; save carry flag.

STORE OTHER REGISTERS

RET

DEC R(2)
SAV
DEC R(2)
STR R(2)
DEC R(2)
SHRC R(2)

STR R(2)
DEC R(2)

XXX
XXX

CORE OF INTERRUPT ROUTINE
XXX
XXX

UNSTACK OTHER REGISTERS
INC R(2) ; increment stack pointer.
LDN R(2) ; unstack carry flag into accumulator.
SHL shift left (accumulator).
INC R(2)
LDN R(2)
BR EXIT

; unstack accumulator.
; branch to return from service routine.

Interrupt service routine for the 1802.

An interrupt service routine (in Assembly Language) must save all the working registers
to 'clear the decks' for whatever operations are required by the interrupting device.
Although the 'listing' above is for the 1802 MPU, the principle is the same whatever
the 'processor.

INTERRUPT 8 BIT CODE
PC3 PAO

8255 I/O

RO

KEYBOARD

TO uP

DO -D7 ENCODER KEYBOARD

A0,1

FROM
MICRO BUSS

Cs, PA7

PC4

R7
CONTROL WORDAl5

STROBE
WR x

ACKNOWLEDGE
1 = INPUT
0 = OUTPUT

X RELA _ PORT
B PROGRAMMING

Figure 1. An outline of the hardware needed to handle an interrupt -driven keyboard
system. Note that the interrupt to the MPU is actually generated by the 8255 I/O
device, not the keyboard itself.

peripheral input device (eg keyboard)
generates an interrupt signal when data
becomes available and causes the micro-
processor to drop its current task and
jump to a piece of software called an inter-
rupt service routine; this routine, primar-
ily, will read in the data from the interrup-
ting peripheral and store it in memory for
later use; when the interrupt routine is
complete the processor will return to its
previous task and will continue 'as though
nothing has happened'.

Service Please

Once again we will use the 1802 micro-
processor to illustrate our discussion. To
facilitate interrupts, the 1802 has a single
input pin (pin 36) called INTERRUPT
which can be pulled 'low' by an I/O device
to signal that an interrupt is required.
Table 1 contains a sketch of a typical in-
terrupt service routine (in Assembly Lan-
guage) which will illustrate the action of
the 1802 during interrupt servicing.
When interrupts are used on the 1802, it
is necessary to reserve register R(1) as a
pointer to the beginning of the interrupt
servicing software (wherever it is stored

in memory) and register R(2) as an index
register for 'register stacking'.

The microprocessor recognises an in-
terrupt request when pin 36 goes low and
responds by setting the Program Counter
to R(1) and the Index Register to R(2)
after first having stored the old values of X
and P (Index and Program Counter desig-
nators) in the temporary register T.
Register R(1) must have previously been
set up to point to the beginning of the in-
terrupt routine so that, following an inter-
rupt, it is immediately executed by the
microprocessor. The first few instruc-
tions of the routine involve storing the
contents of the 1802 registers such as
the accumulator, carry flag, and any
others that are likely to be used by the in-
terrupt routine. R(2), which has been set
as the index register, is used to point to an
area in memory for this storage. Observe,
from the listing of Table 1, that each time
data is stored in memory, R(2) is decre-
mented to a 'free' byte and that at the end
of the routine, when registers are being
reloaded with their old values, R(2) is in-
cremented each time, so as to back track
over the storage area. The use of memory
in this way is called 'stacking' - the

memory area being used is a first -in -last -
out stack. The SAV instruction at the
beginning of the routine causes the T
register to be 'pushed' onto this stack.
The final instruction of the routine, RET,
'pulls' this back from the stack and uses
the data to re-establish the previous
values of X and P, thus effecting a return
of control to previous task of the micro-
processor. R(1) is left pointing the
beginning of the interrupt routine, by the
branch back to the byte just before this
address, before executing the RET.

Generating Support
Most of the microprocessor I/O support
ICs offer the facility of generating pro-
cessor interrupts, and we will use as an
example the 8255 (described in the
December '82 issue), which is a three -
port I/O device. In the article on I/O ports,
we described the programming of the
8255 without explaining the use of
Modes 1 Er 2. In fact in Mode 1 , Port A, for
example, can operate in conjunction with
PC3-5 as an interrupt driven input or out-
put port (also Port B with PC0-2). Referr-
ing to Figure 1, when the keyboard en-
coder has generated valid data it strobes
PC4, causing data to be latched into Port
A. The 8255 acknowledges receipt of
this data through PC5 (if used) and simul-
taneously PC3 generates a signal that can
be used to interrupt the MPU. In this
system, then, interrupts are only
generated in response to a strobe to PC4,
which only occurs after each key depres-
sion on the keyboard.

Several devices that generate an inter-
rupt may be used in one system, and in
this instance the signals are ORed to the
same interrupt line. In the interrupt ser-
vice routine, the microprocessor must
poll (as described earlier) each I/O device
to determine which had generated the in-
terrupt and, on that basis, jump to the ap-
propriate section of the routine to service
that device.

Most processors have the facility to
enable or disable interrupts 11802: RET
for enable, DIS for disable). This facility
can be used to ignore interrupts from one
device when a routine of a higher priority
is being serviced leg to prevent a disc data
transfer being interrupted by a keyboard
entry, which would cause loss of data.
Some sophisticated processors (like the
1 6 -bit 68000) have 'multiple auto -vec-
toring prioritised interrupts'. Breaking this
down into smaller mouthfuls, the pro-
cessor may accept independent interrupt
requests from many devices (up to 8 say)
but each has a different priority so that if
the interrupts from several devices arrive
simultaneously, that of the highest priority
will be serviced first; auto -vectoring
means that each interrupt line has an
associated address or 'vector' from
which an address for the start of the inter-
rupt routine can be fetched by the pro-
cessor (the vector is usually a fixed func-
tion of the particular MPU but its contents
in RAM can be varied). With an interrupt
structure of this sophistication, I/O may
be handled very efficiently; hence for
many eight -bit processors leg 6800,
8085, Z80), prioritised interrupt con-
troller chips are available to expand the
MPU to this capability.
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ELEETFinillKii
FX-COMPUTER

Teach -Yourself Computer and Electronics
Construction Kit

A complete introduction to the "How, Why and
What" of Computers and Electronics in the most

practical way ever devised
THE KIT IS BATTERY -OPERATED AND
COMPLETELY SELF-CONTAINED. NO

TELEVISION OR OTHER EQUIPMENT IS
REQUIRED. VERY EXTENSIVE MANUALS ARE

INCLUDED
Ministry of Science and Technology, Japan -

Prize Winning Product
The FX-COMPUTER is the ideal introduction to the
study and understanding of computers and electronics.
The kit offers remarkable versatility because the com-
ponents are interchangeable and circuits are con-
structed by simply plugging specified components into
the board provided in accordance with the instruction
manuals. You quickly understand the principles involv-
ed and new circuits can be easily devised, built and
dismantled. No soldering or wiring is involved, no tools
are required; the components themselves complete the
circuits.
No previous knowledge is required - very extensive
educational manuals have been provided by English ex-
perts in computers and electronics. Working through
the manuals you will soon be able to write programmes
and "run" them and understand how computers work.
The following are just a few of the programmes in the
Computer Manual (there are too many to list here) and
also a few of the projects in the Electronics Manual:
How to instruct the Computer and Store Information into Memories. Use of dif-
ferent Instructions and Programming Techniques. Adding, subtracting, multiplying,
dividing, averaging, counting up, counting down, etc. etc. - in Decimal and Hex-
adecimal. Converting Hexadecimal to Decimal, storing Random Numbers. Games:
Tennis, Catch -the -Rat, Gun Fight, Slot Machine, etc. Using the Computer as a
Musical Organ, storing and playing -back tunes, etc. OVER 100 PROGRAMMES
SHOWN IN THE COMPUTER MANUAL PLUS EXPLANATIONS AND
DEMONSTRATIONS OF ALL TECHNICAL TERMINOLOGY.
Electronic Components and How they Work - batteries, conductors, resistors,
capacitors, diodes, transistors, lamps, photo -electric devices (CdS cell is included in
the kitl, oscillators, burglar alarms, control systems, organ, lie detector, etc., etc.
OVER 85 PRACTICAL WORKING PROJECTS SHOWN IN THE ELEC-
TRONICS MANUAL.

All this is in ONE kit, costing
about the same as the cheapest

"Basic" ordinary Computer
The price is only £69.95 plus £3.00 PEtP

(overseas rates quoted on request)
TRADE & EDUCATIONAL
ENQUIRIES WELCOMED

Send cheque/PO/Access/Barclaycard to
DEPT. HEFX. Electroni-Kit Ltd

It's not JUST a computer!
ELECTRONI-KIT LTD.

388 ST. JOHN STREET
LONDON, EC1V 4NN (01-2780109)

CAMBRIDGE LEARNING
SELF -INSTRUCTION COURSES

.,\1\1 MICROPROCESSORS &
Microelectronics £6.50

Now you can learn all about microprocessors -
their construction, design, and operation - using
our programmed learning technique. Suitable for
all ages, all levels of interest, this course has
been designed for ease of understanding. It
assumes no prior knowledge other than arithmetic;
and at the end you will know what that piece of
"black plastic" in your computer is actually doing.
Contents include: algorithm design, programmable
logic, microcomputer architecture, a microprocessor
family, semiconductor technology, number systems,
arithmetic - integer and floating point, data
representation and scaling, 'programming, micro-
processor development system.

GSC SUPERKIT £19.90
CAMBRIDGE LEARNING

GSC
SUPERKIT

Sall-lattedien
IAphl Outruic kit

 b Len%
 LAO Ir Buren

DIGITAL
COMPUTER

Learn the wonders of digital
electronics - without the
problems of soldering.
This practical beginners'
kit comes complete with
instruction manual, comp-
onents, and EXP300 bread-
board to teach you all the
basics of digital electronics.
The only extra you need to
buy is a 1,11/ battery.
This self -instruction course
teaches gating, boolean
logic, 'R-5 and J -K flipflops,
shift registers, ripple coun-
ters, and half -adders.

DESIGN £8.50
This up-to-date theory course covers the design of
digital computers, both from their individual logic
elements and from integrated circuits. You are
first shown the way in which simple logic circuits
operate and then, through a series of exercises,
arrive at a design for a working machine.
Please send for our free booklist for further
information on these and our other courses.
GUARANTEE No risk to you. If you are riot completely
satisfied, your money will be refunded upon return of
the item in good condition within 28 days of receipt.
CAMBRIDGE LEARNING LIMITED, UNIT 95. RIVERMILL SITE,
FREEPOST, ST IVES, CAMBS, PE17 4BR, ENGLAND.
TELEPHONE: ST IVES (0480) 671.46. 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.

"Th
SUPERKIT(S) @ £19.90
DIGITAL COMPUTER DESIGN(S) @ £8.50
MICROPROCESSORS & MICROELECTRONICS @ £6.50

I enclose a *cheque/PO payable to Cambridge Learning Ltd
for C I °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 Eirel should send a bank draft
in sterling drawn on d London bank, or quote credit card
number.

Name

Address

Cambridge Learning Limited, Unit 95Rivermtll Site, FREEPOST,
St Ives, Huntingdon, Cambs, PF17 4BR, England. (Registered
in England No 1328762).
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ROADRUNNER WIRING SYSTEMr
Using this low cost, simple
technique, you will speed up
your wiring times and produce'
a very professional result! I
Please take advantage of our special I

offers and order now!
Used extensively in industry this is a truly professional system ideal I

crfor the home engineer. I o
MASSIVE REDUCTIONS FOR THIS DIRECTORY ISSUE I LLix

EUROINTROKIT ROADRUNNER IRON w
ONLY f ONLY I cc

£5.00 °£11.50
40% SAVING!
NORMAL PRICE

£19.31

Consists: S/Eurocard, wiring pencil, 4 dill.
coloured enamelled wire bobbins, TCW bobbins,
10 glue strips, 30 press strips, 100 solder pins.

30% SAVING!
NORMAL PRICE

I
I
I

£7.24

Spec - 240V 17W High temp iron, suitable
for soldering enamelled wire.

Please ask for our 1982 catalogue These offers are fully inclusive of carriage, packing and VAT.

VISA

We welcome orders using
Access & Barclaycard.

Roadrunner Electronic Products Ltd.
UNIT 3 THE HASLEMERE INDUSTRIAL ESTATE
WEYDOWN ROAD, HASLEMERE, SURREY,
ENGLAND. GU27 1BT.
TEL: 0428 53850
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The name to remember
in electronics.

Electronic manufacturers and distributors

ZX81 OWNERS
SPECIALISED PRODUCTS

MODULAR EASY TO USE

FOR HOMEIINDUSTRY Et

EDUCATION

TE10 INPUT/OUTPUT PORT - Easy to use. Fits between ZX & RAM
PACK /PRINTER lif required). No skill required to connect. Can be used for
such things as:- motor control; sound/music generators, connection to
printers/floppy discs/light pens/other computers, temperature monitoring,
square wave generating, control of rotating aerials, even train sets etc. Port has
16 programmable 1/0 lines and may be used without any electronics knowledge
to connect other add-ons. Motherboard required ONLY when two or more add-
ons are used at any one time.
FULLY ASSEMBLED
KIT (WITHOUT CASE) £14.95.
TE12 4 CHANNEL RELAY BOX To suit Port Contact rating: - 240v
AC/ 1,5A - 24V DC or 110V AC/3A. Up to 4 units i.e. 16 relays can be

£14.95.
£9.96

£12.95

operated
TE15 SWAY TRANSISTOR DRIVER -
TE17 8 WAY SWITCH UNIT (EDUCATIONAL) -
TE18 8 WAY INDICATOR UNIT (EDUCATIONAL) - £12.95
TE20 JOYSTICK & FREE GAME - 12 Joysticks may be connected via
Motherborsd £12.96
TE30 MOTHERBOARD- Allows multiples combinations of add-ons - up
to 16 1/0 linejmay be used - £15.95
TE128 POWER SUPPLY- 6/7.5/9V DC at 300 mA - Required for use with
add-ons 7E12/ 15 Et 18 £4.95
23 + 23 WAY ZX Edge Con £2.85. Contact cleaner £2.30.
16 WAY SINGLE SIDED EDGE CON £1.95. EXTENDED PIO NOTES ft.

PRICES INCLUDE VAT

Receipts always provided: - Delivery normally ex -stock. ADD
50p towards p&p on all orders under £20.00, with the exception
of accessories, e. g. Edge on. Full instructions and examples with
all products.
SEND S.A.E. FOR CATALOGUE. TELEPHONE ORDERS
ACCEPTED.

THURNALL (ELECTRONICS) ENG. ,

DEPT PCT. 95 LIVERPOOL ROAD, AftCADISHEAD, MANCHESTER M30 5R,
TEL 061 775 4461 124 hour)

7

gondtmer
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717, 1,

',PI I ei1,1 110711,i

r4 .

L_

he MIGHTY MIDGETS

°Al

\f\fi SOLDERING
IRONS AND ACCESSORIES

RETAILch

t

UMW

QI

I

I

I
I
I
I
I

TYPE 1 18watt
Model D 50watt
tem. controlle

5.46

14.20

35

35
STAND for abov 4.99 1

Model H 70watt
Model H 150watt
So der low melt

13.23
20.42

94p

. 00
. 10

10

20p

From your Local Dealer or Direct from Manu acturers

PLEASE
QUOTE

YOUR
NUMBER
WN
ORDERING 0752-665011

1

LIMITED

6-88 UNION ST. PLYMOUTH PLI 3HG
TRADE ENQUIRIES WELCOME
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ROBOTICS
FANS!!!
LOOK!!

ONLY

£4.95
"BIG TRAK" MOTORIZED GEARBOX

These units are as used in the "Big Trak' computerized vehicle, and offer the experimenter in
robotics the opportunity to purchase the electromechanical parts required in building remote con-
trolled vehicles. The unit comprises:

al 2 x 3V motors, linked by a magnetic clutch, thus enabling turning of the vehicle;
bit A gearbox contained within the black ABS housing reducing the final drive speed to ap-
pro', 50rpm.

Data is supplied with the unit showing various options on driving the motors, as well as a direction
controller circuit, enabling the unit to turn right, left or go straigt ahead.

2N3055 SCOOP!! AA NI -CADS 10 for £9.95
Made by Texas - full spec devices. 60p each; 10
for Et; 25 for ES; 100 for E34; 250 for E75; 1000
for 1:2116.

COMPUTER SOFTWARE
We now sell a range of tapes and books for
DRAGON 32, SPECTRUM, ZX81, BBC and
VIM). Send sae for list stating for which com-
puter required, or call in our shop.

SIMON GAME
Simon is back again. Another supply of ready built
PCB's for this flashing light/pulsating tone com-
puterised game is now with us. Supplied tested
and working with speaker and instructions. E4.1115.

COMPUTER BATTLESHIPS
Probably one of the most popular electronic
games on the market. Unfortunately the design
makes it impractical to test the PC8 as a working
model, although it may well function perfectly. In-
stead we have tested the sound chip, and sell the
board for its component value only IPCB may be
chipped or cracked), SN76477 sound IC;
TMS1000 u -processor; bag clips, R's, C's etc.
Size 160 x 140mm. Only £1.50. Instruction book
and circuit 30p extra.

LIE DETECTOR
Not a toy, this precision instrument was originally
mart of an "Open University" course, used to

easure a change in emotional balance, or as a lie
detector. Full details of how to use it are given,
and a circuit diagram. Supplied complete with
probes, leads and conductive jelly. Needs 2 4iV
bads. Overall size 155)(100 x100mm. Only DM
- worth that for the case and meter alone!

Brand new nickel cadmium batteries by GE, stan-
dard 1.2V at 450rnA/ H. Professional quality with
solder tags both ends. Special price, £1.40 ea; 10
for 131116; Box of 80 13135.
Nicad Charger: Charges up to 4AA, C or D cells

PP3 Only £7.96.

NOW
REDUCED
TO E3.95

ELECTRO DIAL
Electrical combination lock for maximum security -
pick proof. One million combinations!! Dial is turn-
ed to the right to one number, lett to a second
number, then right again to a third number. Only
when this has been completed in the correct se.
quence will the electrical contacts close. These
can be used to operate a relay or solenoid. Overall
dia 65mm x 60mm deep. Only MM.

FERRIC CHLORIDE
New supplies just arrived 250mg bags of
granules, easily dissolved in 500rril of water. Only
E1.15. Also abrasive polishing block 86p.

STABILIZED PSU PANEL
A199 A versatile stabilised power supply with both
voltage 10 30V) and current 120mA.2A1 fully
variable. Many uses inc bench PSU, Ni-cad
charger, gen, purpose testing. Panel ready built,
tested and calibrated E7.75. Suitable transformer
and pots £8.00. Full data supplied.

REED RELAYS
Manufacturers rejects - OIL and other PCB
mounting type. SP, DP and 4P - make, break
and c/o contacts. Not tested, so may be only par-
tially working or o/c etc, so very low price - pack
of 10 assorted ft; 25 £2.00; 100 £7.00.

TELESCOPIC AERIALS
As used Sinclair microvision. 9 section

' 100-610mmin Only 96p.

IN4148 - BEST PRICE
EVER

Supplied in packs of 100, by Toshiba £2 per pack;
3 packs E5.50; 10 packs E15; 25 packs E32; 100
packs tals.

COMING SOON . . .

MORE COMPUTER GAMES PCB's
- MICROVISIONS, ALPHIE,
AVENGER, INTRUDER, AND

STARBIRD

GREENWELD
443A MILLBROOK ROAD, SOUTHAMPTON SO1 OHX
All prices include VAT - just add 50p post. Tel (0703)

772501

':')
7 HUGHENDEN

vErA

.1111-1111111

ROAD, HASTINGS,
SUSSEX.deli TN34 3TG

1[1311M Telephone:
HASTINGS (0424)

LTD 436004
ELECTRONIC KITS

Pon a Packing yop 101 KS kits, 75p for UK kits, 11 00 for Cabmen. Send 20p S.A.E. for
catalogue of our extensive range of kits & Cabinets. Trade, Educational & snort enquiries
welt am e

KS 100
Mini VHF Super-regenerativa

receiver
88-108 MHZ 9V D.C.

6.27 inc VAT

i

KS 200
Mini F.M.
88-108 MHZ

(Not licenceable
£7.37 inc.

transmitter
9V D.C.

in U.K.)
V.A.T.

UK 100
Miniature F.M. transmitter.

Not licenceable in U.K.
0.48 inc. V.A.T.

KS 370
2 Tone Siren, output 10W et

4 ohm. OW at 8 ohm, 100
DBM

13.27 inc VAT

UK 875
Capacitive Discharge
Electronic Ignition

f21.54 Inc VAT

UK 150
Amplifier Output Voltmeters

(Mono & Stereo)
E.9.46 inc VAT

UK 114/U
20W integrated Circuit
Amplifier, req 32V D.C.

pow er
E8.42 Inc VAT

UK 232
Antenna Amplifier for

AM/FM
6.27 Inc VAT

UK 602/U
MW -LW Radio Receiver

E7.37 Inc VAT

KS 272 i
6 Chen High Power VU Unit

300W per than
VAT

UK 11/W
Electronic Siren (ready

assembled) 12V DC
f10.52 inc VAT

KS 142
LED VU Display 0.3V -1.3V,

5-12V D.C.
6.12 inc VAT

UK 233
Cer Radio Antenna Amplifier

for AM/FM
13.27 inc VAT

UK 558
603MHZ Prescaler

E28.42 Inc VAT

4 ry
II

KS 238
3 channel microphone

operated sound to light.
300W per channel, 240V A.C.

f11.50 inc. V.A.T.

4 04
KS 240

3 channel sound to light,
output 3 x 1KW 240V

03.70 Inc VAT

o

KS 260
3 channel chase light, 1KW

per channel, 240V A.C.
E10.52 inc. V.A.T.

. s.,...

KS250
12V -0.5A stabilized power

uply
f7.37

s
i

pnc.

V.A.T.

) , ,147.
KS 490 "IT9P

Niced battery charger,
10.20-46-150 mA, 15V D.C.

max 240V A.C.
E8.42 inc. V.A.T.

UK 380
Digital tuning indicator

£37.88 inc. V.A.T.

KS 420
Digital D.C. voltmeter,
999MV-999V, 0.5V D.C.

£17.89 inc. V.A.T.

itOl

KS 300
Westminster chimes,

(Big Ben)
6.48 inc. V.A.T.

8  ,
...

UK 562
Transistor and diode tester

£14.73 inc. V.A.T.

KS 166
Dusk Switch 9V D.C.

Switches 240V -5A max
£12.63 inc VAT

3036-00
Instrument Cabinet H 54mm,

W 82rnm, L 145mm
6.27 inc VAT

All Aluminium

3036-70
Instrument Cabinet, H 65mm,

W 263mm, D 216mm
E11.58 inc VAT
All aluminium

3003-00
Heat Sink Box,

72mm. L
E5.00 inc

H 78mm, W
143mm .

VAT
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At absolutely no cost (we're not paying him this month), CD
answers another selection of tricky questions from his fans.

Dear CD,
In your September '81 issue you
featured an article entitled "Electronics
in Diagnostic Medicine" by Graham
Thirsk.

I would be grateful if you could let
me know of some sources of further
information on this subject and, if
possible, of related educational courses.
K. Rawsthorne,
Whiston,
Merseyside.

I have good news and bad news. The
bad news is that I don't have the
information to hand - but the good
news is that the subject of educational
courses in Medical Electronics will be
covered in a new series starting in the
May 1983 issue of HE. The series is
titled "Careers in Electronics", and it
will discuss all aspects of education and
the qualifications required for pursuing a
career in any branch of the electronics
industry.

As all my readers know, I'm always
willing to help with technical problems

. . . but I'm not a reference library.

Dear Clever Dick,
I WANT A BINDER . . . . please?
P. Carroll,
Barking,
Essex.

PSI am a final year student at East Ham
College of Technology, and in my final
year studying a TEC Diploma in
Electrical Engineering. For one of my
final year subjects, I must construct and
write a report on an electrical project,
and the project I have chosen is a
'Touch Dimmer'. I would be much
obliged if you could supply me with any
sources of information on lighting and
light dimmers.

Thanking you in anticipation of your
binder . . . oops, I mean assistance

. . . in this matter.
PPS Excellent mag.
PPPS Sorry about the layout of this
letter - the typewriter was not working
correctly.
PPPPS Sorry about the letter - it was
ME not working correctly.

Quite so. Perhaps you'd like me to write
the report for you, too? Never mind . . .

you'll find quite a lot of information in
back issues of Hobby Electronics
(consult the Cumulative Index
1 979 -1 983, published in the January
issue; you have it, of course?) and also
in many of the excellent titles available
through the HE Book Service - why
don't you ask them? And you could, if

//-iLEClokics 7?
4414'. OW A

HoS51!:

zzvx xcizxiai x:= S.

Jwq tol'r you ccrAE
Whi4SorAtillt,14 REALLY usEm.

u a a Wcsif. Et-cc:1'1k .

you really wanted to, consult the
College library.

Dear CD,
Recently I completed building the I/O
Port published in the September '82
issue, for the ZX81. When I use the port
on an unexpanded ZX81 everything
works as it should do. However when I
connect a speaker to the port and then
use it on the 16K ZX81 there is always
a lot of interference through the
speaker, preventing a pure sound being
produced through it.

Please could you tell me if you
encountered such background noise
when using the I/O Port in conjunction
with the 16K expansion, and could you
tell me how it may be cut out.
P. Tushingham,
Manchester.
PS In case it has any relevance to the
problem, I am using the Memotek 16K
RAM Pack and the I/O Port was
connected in the socket provided at the
back of the pack.

I must admit this one threw me, for a
moment. So you've connected the
speaker directly to one of the I/O Port
outputs, have you? Well, if it works . . .

why not? However, TTL is quite noisy
because of feed -through from the supp-
ly rails and, obviously, the more TTL you
have connected in, the greater the
noise. You could simply try low-pass
filtering the I/O Port output or, better
still, construct a small amplifier with a
separate power supply and low-pass
filter the input. You'd also gain some
control over the volume!

Dear CD,
First let's sort out my problem, then I
shall try to help you with yours. My pro-
blem /be it small - 82pf, I think) is that
in an American book I read of a
capacitor referred to as being 82mmF:
what, exactly, is our own equivalent of
this value?

Now, I gather that you are having
problems finding ideas for your projects
and this is causing grave concern to the
extent that the merest mention of the

subject causes a severe attack of
GREMLINS. So, to save readers' brains,
I have listed a few ideas that I hope will
prove helpful to you.

Some of them you may have done
already. You see, my collection of HEs
consists of all copies from August '81
to the present, purchased monthly, plus
eight assorted copies from September
'79 to May '81, purchased at a jumble
sale with a whole bunch of other mags
too numerous to mention; at 50p for the
whole bunch it was a real bargain, so I
bought them. Yours is the one /
best, though, and if I had a binder I
could treat them with the prestige they
deserve instead of keeping them mixed
up in a box with the rest . . . couldn't I?

Right, now here are those ideas I
mentioned: with the summer coming
how about an electronic mosquito
repellent (stop that laughing - there
really is such a thing); the way these
work is an interesting innovative idea,
implying that mosquitos, unlike
Gremlins, are easily fooled. And how
about some car projects? A dwell angle
meter and ignition points tester, a good
battery charger, indicator flasher, seat
belt reminder, wash/wipe controller,
timing light and heat controller, say.
Keep 'em coming,
M. Bronze,
Corringham,
Essex.

I'm not sure about the size of your pro-
blem, but I'm sure a good psychiatrist
could help!

You've correctly guessed the answer
to your own question 'mmF' means
'micro micro Farads', that is, 1012, and
is equivalent to picofarads. I'm sorry to
hear that a reader was so philistine as to
actually dispose of his precious copies
of HE at a jumble sale, but pleased to
hear they have found a happy home. A
binder will presently be despatched to
assure their continued comfort!

We'll look into the idea of a mosquito
repeller project, and perhaps research a
Gremlin Repeller at the same time. Final-
ly, our very next issue has not one but
four projects for the motorist - now
isn't that nice of us?
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EUROPA ELECTRONICS
Mail Order to 160 High Road, Willesden, London NW10 2PB

TEL; 01-459 7689

SEND FOR A FREE LIST OF OUR LARGE RANGE OF ITEMS

ALL DEVICES ARE NEW, FULL SPEC AND GUARANTEED
Post 8- Packing: Add 30p to all orders under £5.

VAT: All UK orders add 15% to total cost including p. Er p.

74LS SERIES

74LS00 11p
74LS01 11p
74LSO2 11p
74 LSO3 12p
74 LSO5 12p
74 LSO6 12p
74LS07 12p
74LS08 12p
74LS09 12p
74LS10 12p
74LS11 13p
74 LS12 12p
74LS13 15p
74LS14 25p
74LS15 12p
74LS20 12p
74L521 12p
74LS22 12p
74LS26 12p
74LS27 13p
74 LS28 14p
74 LS30 12p
74LS32 13p
74LS33 14p
74LS37 14p
74LS38 15p
74LS40 12p
74LS42 30p
74LS47 36p
74 LS48 45p
74 LS51 14p
74LS54 14p
74LS55 14p
74LS63 120p
74LS73 18p
74L574 16p
74LS75 18p
74LS76 17p
74LS83 36p
74LS85 48p
74LS86 16p
74 LS90 22p
74 LS91 66p
74LS92 32p
74LS95 40p
74L596 50p
74LS1 07 20p
74LS1 09 27p
74LS112 20p
74LS1 13 20p
74LS114 22p
74 LS122 28p
74LS123 34p
74LS124 90p
74LS125 24p
74LS126 25p
74L5132 34p
74LS133 30p
74LS136 25p
74LS138 27p
74LS139 27p
74LS145 70p
74LS147 120p

74L5148 76p
74LS151 40p
74LS153 409
74LS154 80p
74LS155 30p
74LS156 36p
74 LS157 25p
7415158 30p
74LS160 36p
74L5161 36p
74LS162 313p

74LS1 63 36p
74LS1 64 40p
74 LS1 65 509
74LS166 60p
74LS168 85p
74LS169 85p
74LS170 70p
74LS173 55p
74LS1 74 409
74LS1 75 40p
74LS181 90p
74LS183 120p
74LS190 36p
74LS191 36p
74LS192 36p
74LS193 36p
74LS1 94 35p
74LS1 95 35p
74LS1 96 45p
74LS197 45p
74LS221 50p
74L5240 55p
74LS241 55p
74L5242 55p
74LS243 65p
74LS244 55p
74 LS245 70p
74LS247 50p
74LS248 55p
74LS249 55p
74LS251 35p
74LS253 35p
74LS257 30p
74LS258 35p
74LS259 55p
74LS260 20p
74LS261 138p
74LS266 20p
74LS273 60p
74LS275 2259
74LS279 30p
74LS280 100p
74 LS283 40p

74LS364 140p
74 LS365 27p
74LS366 27p
74LS367 27p
74LS368 27p
74L5374 55p
74LS375 46p
74LS377 60p
74 LS378 60p
74 LS390 45p
74 LS393 45p

TL
4 SERIES

7400 I1p
7401 11p
7402 11p
7403 12p
7404 12p
7408 14p
74097 15p

14p
7411 20p
7412 20p
74137(1 209

20p
7420 16p
74275 22p

25p
7430 15p
7447 35p
7448 40p
7450 16p
7474 20p
7475 25p
7476 30p
7485 60p
7490 25p
7491 35p
7492 25p

M34 25p35p
7495 36p
7496 40p
74107 22p
74121 27p
74122 40p
74123 409
7416071 60p

48p

;1123
48p
48p

77411:54 48p
48p

74166 48p
74190 50p
74191 50p
74192 50p
74193 50p
74194 45p
74195 46p
74196 46p
74197 46p
74365 409
74366 409
74367 40p
74368 50p
74390 99p
74393 99p
74490 1209

D161
D162
C107
C108B
0109
C109C
C177
C178
C179
C182L
Cl 83L
Cl 84L
C212L
C213L
C214L
C547
C548
C549C
C556
C557
C558
C559
FY50
FY51
FY52
P29A
P306
P31A
P32A
P336
P34A
P41A
P42A
S43
02646
N2904
N2905
N2906
N2907
N3053
N3055
N3702
N3703
N3704
N3705
N3706
N3707
N3708
N3709
N3819
N3903
N3904
N3905
N3906
N5457
N5458
N5459

4000 CMOS

4000
42p 4001
42p 4002
top 4006
12,p 4007
109 ' 4008
up 4009
16p 4010
16p 4011
80, 4012
10p : 4013
109

14014

10p 4015
10p
10p
10p
129
12p
14p
15p
15p
15p
15p
23p
23p
23p
32p
35p
38p
38p
65p
74p
50p
55p
32p
45p
28p
26p
26p
26p
26p
48p
10p
10p
10p
10p
10p
10p
10p
10p
22p
15p
15p
15p
15p

30P
30p
30p

LEDS includ. clip
3mm 5mm

Red 11p 12p
Green 14p 14p
Yellow 14p 14p

VOLTAGE REGULATORS
(PLASTIC) 10220
7805 40p 7905 45p
7812 40p 7912 45p
7815 409 7915 46p
7818 40p 7918 45p
7824 40p 7924 45p

OPTO ELECTRONICS
2N577 45p ORP60
OCP71 180p ORP61
ORP12 120p T1L78
7 Segment DiepleW
DL704 115p TIL321
DL707 115p T1L322

1209
120p

55p

99p
99p

4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4037
4038
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4040
4051
4052
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078
4081
4082
4086
4089
4093
4094
4095
4096
4501
4502
4503
4504
4506
4507
4510
4511
4512
4518
4520

10p
10p
12p
50p
14p
36p
24p
24p
11p
16p
20p
48p
40p
20p
32p
46p
25p
48p
40p
46p
13p
32p
13p
80p
20p
40p
45p
15p

110p
110p
40p
40p
40p
40p
40p

105p
50p
45p
5Dp
24p
24p
45p
50p
14p
14p
14p
14p
14p
14p
14p
48p
16p
16p
14p
15p
55p

1259
24p
90p
75p
70p
213p

60p
46p
75p
35p
35p
46p
45p
88p
40p
50p

LINEAR IC's

741 14p
748 36p
CA3019 80p
CA3046 70p
CA3048 220p
CA3059 285p
CA3060 2509
CA3080 E 72p
CA3086 48p
CA3130E 90p
CA313OT 110p
CA3140T 90p
CA3140E 50p
CA3160E 100p
CA3161 E 150p
CA3162E 4509
CA3189E 300p
CA3240E 110p
CA328062008,
LF347 150p
LF351 48p
LF353 95p
LF355
LF356
LF357 110p

LM30 1 A 25p
LM310 120p
LM311 70p
LM318 150p
i.M319 215p
LM324 309
LM334Z 90p
LM335Z 140p
LM339 60p
LM348 65p

LM380 75p
LM381N 145p
LM382 115p
LM384 11109,
LM386 110p

LM387 120p
LM389 96p
LM393 100p
LM3900 50p
LM3909N I5p
LM3911 125p
LM3914 254p
LM3915 250p
LM3916 250p
LM13600 110p

NE544 150p
NE555 16p
NE556 45p
NE564 420p
NE565 120p
NE566 155p
NE567 140p
NE570 410p
NE571 400p
NE592 60p
NE5534 P 110p
NE5534AP

120p
TBA81 0 95p
TBA820 80p
ZN423 136p
ZN425E 350p

M= EI1116 180p

5A 400V 40p C106D
5A 600V 48p TIC44

8A 600V sgp TIC45

12A 400V 96p 1IC47

131106 150p g)4(ZZ

OPTO ISOLATORS

!II' 1174
1LD74
1L(174
TIL111 /2/4
TIL117

311p

55p
1111p

185p
909

125p

BRIDGE
RECIFIERS
1A 50V 19p
1A 100V 20p
1A 400V 25p
2A 100V 30p
2A 400V 45p

ELECTROLYTIC CAPACITORS
(Axial Et Radial) Values in uf.
63V, 1, 2.2, 3.3, 4.7, 6.8, 10 6p; 15m 22m 33 89.
40V: 330, 470 45p; 1,000 48p; 2,200 70p.
25V: 47, 100 Bp; 220, 33012p; 470 25p; 680, 1,000 34p
2,20050p; 3,300 76p; 4,700 92p.
16V: 47014p; 1000 2Dp.
10V: 100015p; 2200 25p.

POLYESTER CAPACITORS (Radial Lead/ 250V.
10n, 15n, 22n, 33n, 47n 6p; 68n, 100n 8p; 150n, 220n,
330n 10p; 470n 150p; 680n 20p; 1000n 25p.

MYLAR FILM CAPACITORS (Radial Leadl 100V
In, 1 n5, 2n2, 3n3, 4n7, 6n8, 10n Bp; 15n, 22n, 33n, 47n Bp.

CERAMIC CAPACITORS 50V.
22pf -47,000pf E12 Values 4p

TRANSFORMER
Mm Split Bobbin

Primary: 240V
Secondary: 6-0-6, 9-0-9,

12-0-12, 24-0-24
PCB Mounting

3VA
6VA

6VA
12VA
24VA

Standard
270p

220p
299,
330p

ZENER
DIODES
2.7-33V
400mW 9p

DIODES
0A47 8p
0890 9p
0691 9p
0A200 9p
06202 9p
15914 4p
15916 7p
104148 4:
1N4001
104004 6p
104007 7p

POTENTIOMETERS:
Carbon track, 0.25W log Er linear
5K -2M single gang
5K -2M single gang D/P switch
5K -2M dual gang stereo

PRESET POTENTIOMETERS
Horizontal & Vertical
0.1W 100R-1 Meg
0.25W 100R-1 Meg

RESISTORS 5% Carbon Film
E12 values.
0.25W 1R-5MI
0.5W 1R -5M1

DIAC

ST2 25p

(Radial Lead).
each.

DIL SOCKETS
Low Profile

30p

SWITCHES
Slide 1A

8 pin Bp 20 pin 22p
14 pin 10p 24 pin 25p
16 pin 10p 40 pin 30p

78p DPDT 14p
VEROBOARDS 0.1 in

clad plain
88p DPDT c/off

Sub -min Toggle

15p

7p
SPST on/off
SP c/over

54p
60p

21 x 31" 73p 52p
21 x 5" 83p -
31 x 3r 83p -

10p DPDT 769 n 5" 95p 79p
DPDT c/off 88p 31 x 17" 325p 211p
Push Button 41 x 18" 425p -

1p
1.5p

Push to Make
Push to Break

15p
25p

Pkt of 100 pins 50p
Spot face cutter 118p
Pin insertion tool 162p

1

Retail Shop: North Parade Electronics, Mollison Way,
Edgware Middlesex.

THE "INSTANT"
PC BOARD

MIL

E -Z CIRCUIT..."quick, easy & reliable...the best way to make one
or two -of -a -kind PC boards"! That's what "Doc" Savage (hobby
editor, Radio Electronics magazine) says about E -Z CIRCUIT.
Why all the excitement?
Simple, E -Z CIRCUIT's exclusive 1 oz., pressure -sensitive copper
tapes & patterns apply directly to the PC board, creating an actual
current carrying circuit. Simply apply E -Z CIRCUIT's Copper
Mounting Configurations to the board, solder your components
into place, and you have a professional, production quality PC
board ...instantly...without artwork, photography, screening
or etching.
There's no need to worry about mistakes either. With E -Z
CIRCUIT'S special two-phase adhesive, you can make correc-
tions, modifications or improvements quickly & easily...without
damaging the performance or appearance of your PC board.
For building, prototyping or repairing PC boards instantly, E -Z
CIRCUIT truly is the quick, easy, reliable way"
Prove it to yourself, send for your FREE copy of tr.;

the E -Z CIRCUIT Copper Products Printed Circuit
Technical Manual & Catalog EZ-3001. See why
"Doc" Savage & thousands of other users recom-
mend E -Z CIRCUIT for instant PC boards.

Send for your FREE E -Z CIRCUIT Printed Circuit Copper
Products Technical Manual & Catalog EZ 3001

ei Engineering C Electronic
te Design Services Ltd.
Unit 7, Enterprise Centre, Childers Road, Limerick -

IRELAND Tel: (061) 49366

DOT
L The firm for Speakers

Bigger and Better
the colourful Wilmslow Audio brochure
-the definitive loudspeaker catalogue!

Everything for the speaker constrt. :tor - kits, drive units,
components for HiFi and PA.
50 DIY HiFi speaker designs including the exciting new
dB Total Concept speaker kits, the Kef Constructor range,
Wharfedale Speakercraft, etc.
Flatpack cabinet kits for Kef, Wharfedale and many others.

* Lowest prices - Largest stocks *
* Expert staff - Sound advice *

* Choose your DIY HiFi Speakers in the comfort of our *
two listening lounges

(Customer operated demonstration facilities)
* Ample parking *

Send £1.50 for catalogue
(cheque, M.O. or stamps - or phone with your credit card number)

* Access -Visa - American Express accepted *
also HiFi Markets Budget Card.

WILMSLOW
CUM
The firm for Speakers

0625 529599

35/39 Church Street, Wilmslow, Cheshire SK9 1AS

Lightning service on telephoned credit card orders!
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EXPO DRILLS
KITS TOOLS ACCESSORIES

This versatile, lightweight, suspended or bench munted
Polisher/Grinder (illustrated), has been designed for small
engineering works in particular, clock making, dentistry,
jewellery, electronics, sculpture and model engineering. The
Flexible Drive is light in weight, highly flexible, and bends
without strain. The Hand Piece is aluminium and has two
ballraces to obtain maximum precision at high speed, and is
complete with a pin chuck and four steel collets, zero, 1.5mm,
2.5mm and 3.0mm.

EXPO
Please send 35p for our latest catalogue of tools, power units,
stands, flexible drives and other products

EXPO (DRILLS) LTD CLOCK TOWER
WORKS, BROOK LANE
WARSASH HANTS SO3 6FH
Telephone: Locksheath 83966/7/8

9" MONITOR in attractive case. With info £26
each. Carr E7. Matching Keyboard with Numeric
Keypad. ASCII coded, E25 each. P&P ES. The Pair
£40. Carr E7.
12" MONITOR cased, with info, 120 each, Carr £7.
Together with matching Keyboard, E36. Carr £7.
POWER UNIT 240V Input. Outputs r- 5V/15A;

24V/1.5A; -24V/3A, £12 each. Carr £7.
INSTRUMENT CASE. standard 19" width x 16"
depth x 10" high. E5 each. CArr. E7.
FOR MORE INFORMATION CONTACT

DWAYNE STEWART

GEARED MOTOR 117/234 Volt Input 50HZ. 4" dia
x 5 3" deep, 3" shaft. New £6 each P&P ES
MOTOR 12V DC Input. 3" dia x 43" deep, 3"
shaft. New £3.50 each P&P D.
DC MOTOR 6-12 Volts. Mechanical Constant
Speed Control 1 1" dia. El each.
MOTOR 12V DC with pulley 6 semi -conductor
speed control. El each.
SYNCHRONOUS MOTOR 2 Phase 9 volt AC. 375
RPM. Good torque (needs 30-40 mfd capacitor.
Suitable for Robitics/Plotters etc. El each.

OTHER SYNCHRONOUS/STEPPING MOTORS
AVAILABLE. PLEASE ENQUIRE

GEARED MOTOR 12V 50HZ. 4 Watt 1 rpm, 2" dia
x 11" deep. E1.60 each.

CENTAUR FANS 43". Brand new, 100V 20W, 2
speed. E2 each P&P 12.
CENTAUR FANS 43". 115V New, £4.50 each.
MUFFIN 115V 43", unused, E3 each P&P £2.
TRANSFORMERS - All brand new, all 240 volts
input.
Sec 25.5V 2.5A. Size 31 x 21 x 23". 12.50 each.
Sec 115V1A Iauto/ £1.26 each. Sec 6V 1.66A £1.50
ach.

Sec 12V 100MA 50p each.
TRANSFORMER 127/220 Volt Input. Sec 12V lA
RMS £1.50 each
TRANSFORMER 120 Volt Input. Sec 10-0-10V 1A
75p each
Sub Min TRANSFORMER 0-120-240V Input. Sec
12-0-12V 4VA 75p each 10 off Ea
TOROIDAL TRANSFORMER 0-115-230V Input.
Sec 13.5-0-13.5V 8VA. 0.50 each 10 off E12.
TOROIDAL TRANSFORMER 0-120-240V Input.
Sec 0-12V; 0-12V 10VA per winding. Encapsulated
£4 each. 10 off E36.
Sub Min PULSE TRANSFORMER. Sec centre tap-
ped. Suitable for Thyristor triggering 20p each. 10
off £1.80.
RAPID DISCHARGE CAPACITOR 8 rnfd 4KV ES
each P&P E2.
HUNTS CAPACITOR 0.1 mfd 3KV DC. (1.25 each
10 off £10.
E.H.T. CAPACITOR 500pf 8KV. 20p each 10 off
E1.80.

TELEPHONES. 706 style black, blue, green, grey,
Eb each. 10 off £46.
Discoloured fit each. 10 off £30. 746 style black or
grey £7.60 each. P&P E2 each. 4-10 units E7. Over
10 by arrangements.
TOKIN NOISE FILTER VG215FU. 250VAC 15A
50 /60HZ. With fixing bracket. New E2 each.
VU METER. Scaled 0-5, size 13 x 7 /8", 50p each
10 off E4.
I.T.T. LOUD SPEAKER. 3 1" dia. 50 ohm 0.2 Wan.
New. 75p each. 10 off £6.60.
E.H.T. CABLE. Overall dia 5mrn, 10p per metre.
100 metre drum E7.50 P&P EC
Multi Colour RIBBON CABLE 10 way. 50P Per
metre, 10 metres E4, 14 way 75p per metre. 10
metres E6, 100 metres £40.
ILLUMINATED ROCKER SWITCH. 2 pole 250V 8
Amp, orange, 50p each. 10 off CO.
JOYSTICK SWITCH 4 directions, £3 each. P&P
£2.
CATHODE RAY TUBES. Brand new, D14-121 GM

014-12GH E40 each. SE5/2A/P31 GM each.
Many others available, please enquire.
PCB KEYBOARD PAD. 19 push contacts, 0-9; A -F
plus 3 optional, 0.50 each. 10 off £12.
KEYBOARD PAD. 12 Alma Reed Switches, push
to make, 0-9; ; 6 Blank, size 3 x 23 x 2" high, £4
each. 10 off £15. P&P E3.
EPROM 2716 Single rail, E1.50 each, 2564 £4
each.
SPECTRAL RELIANCE TEN TURN POT. 100 ohm
± 1%. Brand new, 75p each 10 off £6.
SLIDER POTENTIOMETER. Twin Gang, 200K or
2M, 315p each 10 off C3.
PANEL MOUNTING FUSE HOLDER for 1 1" fuse,
20p each. 10 off 0.50.
BELLING LEE CHASSIS MOUNTING FUSE
HOLDER for 1 3" fuse, 16p each. 10 off El.
I.E.C. MAINS LEAD. 2 metre length, heavy duty,
60p each. 10 off E5.
4 CORE CURLY WIRE extending to 2 metres, 20p
each. 10 off E1.80.
MICROPHONE/EARPIECE INSERTS. Brand
new, 75p each. 10 off E6.
PP9 BATTERY CONNECTOR STRIP, solder tag,
10p each. 10 off 80p.
CINCH CONNECTOR STRIP 12 way, 4BA Screw
connection on both sides, 35p each. 10 off E3.
INFRA RED QUARTZ LAMP 230V 620 Watts, size
133 x 1" die, E1.50 each. 10 off E10.
FERRANTI PHOTOCELL type MS15. 50p each. 10
off C4.

Minimum Order of Goods E3. Minimum P&P
E1.50. VAT at 15% MUST be added to TOTAL OF

GOODS & PACKAGING.
Many more components and test equipment

available. S.A.E.or telephone for lists.

STEWART OF READING
110 WYKEHAM ROAD, READING, BERKS. RG6 1PL

Tel: (0734 68041

Callers welcome 9 am -5.30 pm Monday to Saturday inclusive

SAVE £4.25 by receiving
a FREE magazine binder
when you
subscribe to
r

SPECIAL OFFER
Cut out and SEND TO :

t'11.1

etrorie=i
513, LONDON ROAD,
THORNTON HEATH,

SURREY, CR4 6AR
ENGLAND.

Please send my free binder and
commence my personal subscription to

with the issue

SUBSCRIPTION
RATES

(tick El as
appropriate)

£11.95 for 12 issues
UK
£13.95 for 12 Issues
overseas surface 71.

£26.90 for 12 issues
Air Mall

I am enclosing my (delete as necessary)
Cheque/Postal Order/Internahonal Money

Order for
(made payable to ASP Ltd)

OR
Debit my Access/Barclaycard 

(*delete as necessary)

Insert cad no.

Please use BLOCK CAPITALS and include post codes

Name (Mr/ Mrs/ Miss)
delete accordingly

Address

Signature

Date

-J
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Contains
all you need
to solder/de-solder
any electronics project:
LITESOLD LC18H 240v high performance iron, made to professional
standards in our own works, fitted with 3.2mm bit. 2 alternative bits, 1.6
and 2.4mm. Reel of 3 metres 18 swg flux -cored solder. Stainless steel
tweezer. 3 soldering aids. Reel of 1.5 metres de -soldering braid. Packed
in clear PVC presentation/storage wallet. Superb present - ideal for
beginner or expert.
SK18H KIT SPECIAL PRICE £14.55 inc. VAT & P.P. (normal resale
value £18.45 inc.) LC18H IRON only £6.00 (normally £7.39 )
Spares, accessories and after -sales service available from us.
16 -page colour catalogue - 60p. Send cheque/P.O. to LITESOLD or
ring for 0111itow Numaixm
Barclaycard
sales. 1.11.10/ LIGHT SOLDERING DEVELOPMENTS LTD.
Spencer Place, 97/99 Gloucester Road, Croydon CR0 2DN, Surrey. Tel: 01-689 0574.

TOOLS
PROFESSIONAL QUALITY

HOBBYIST PRICES

FREE CATALOGUE OF SOLDERING AND
DE -SOLDERING TOOLS, CUTTERS, PLIERS,

AND OTHER ASSEMBLY AIDS UPON
RECEIPT OF S.A.E.

Tele-Production Tools Ltd
Stiron House, Electric Avenue

Westcliff on Sea, Essex SSO 9NW

STEINEL
VOLT CHECK

TYPE 161B

DUAL POWER SUPPLY KIT
INCORPORATES A POSITIVE Er A NEGATIVE REGULATED SUPPLY

BOTH ARE ISOLATED Et ADJUSTABLE 1.3V TO 16V D.C.
Interconnect to give 2.6V to 32V or
-1.3V/0/+1.3V to -16V/0/+16V

Output current 1A at 16V to 0.35A at 1.3V
Ripple is less than 1 mV

£25.99
inc. P Et P and VAT

Built Er Tested
£37.95 inc. P&P and VAT

Comprehensive design
details with calculations
are included so that the kit is an excercise in power supply design. The

kit, which uses quality components, is complete with instructions. Case
punched and stove enamelled in attractive blue and grey with a printed
front panel to give a professional finish.
Excellent for the beginner, the experienced amateur and as a tutorial for
schools and colleges.

SEND CHEQUE OR P.O. ALLOW 21 DAYS FOR DELIVERY

BRANIME MARKETING LTD DEPT. HE
BALTHANE IND. EST., BALLASALLA, ISLE OF MAN
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52 PROJECTS
USING IC741 ft .25
More then 50 ways
of using the
ubiquitous IC741.

50 IFETI FIELD
EFFECT
TRANSISTOR
PROJECTS E1.75
Contains a wide

n e of projects, all
Id Effect

bragTransistors.asedonF i e

COUNTER DRIVER
AND NUMERAL
DISPLAY PROJECTS
£1.75

projectsFeaturesumsiangny

vaned

numeral displays,
counter and driver
ICs.

RADIO CIRCUITS
USING IC's £1.35
All you need to know
about using IC's for
AM or FM reception.

IC LM3900
PROJECTS E1.35
Provides the ground
work for simple and

more advanced uses

of IC LM3900.

PRACTICAL
CONSTRUCTION OF
PRE -AMPS. TONE
CONTROLS, FILTERS
AND ATTENUATORS
f 1.45
Contains practical
designs for use with
home constructed
equipment or
commercial modules.

A
PRACTICAL

MICROPROCESSOR
COMPUTER

AUDIO PROJECTS

PRIMER f1.75

E1.95

EXPERIMENTS
Clear information on

A painless approach Build and examine a amps, mixers, powerf 1 .75

to understanding
computers and

number of basic
amps, tone controls

how to build pre -

computing.

etc.

To receive your books you have only to fill in the form below and send it, together with your payment, to the address stated.

computer circuit
elements.

Please allow up to 21 days for delivery. This offer applies only within the U.K. Prices may be subject to change without notice.------------- ---------------------------
SEND TO: HE BOOKSHELF, 513 London Road, Thornton Heath, Surrey CR4 BAR.

I am enclosing my Cheque/Postal Order/
for: (delete as net

Books Required

..... (Made payable to A.S.P. Ltd)

Please use BLOCK CAPITALS and include post codes.

Name (Mr/Mrs/Miss) -----------------------------
(delete accordingly)

Address..........................................
..................................................
..................................................
Signature ......................... Date ..........
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THE HE BOOKSHELF is the easiest way to build up your library of
electronics books. Order today to have these top titles delivered

DIRECT TO YOUR DOOR.

50 IFETI Field

IC LM3900Prole."

Beginners Guide
to opm.es.,"
and Computing

BEGINNERS GUIDE
TO
MICROPROCESSORS
AND COMPUTING
E1.75
Basic introduction

to

binary arithmetic,
micro -processor
operation and niacin'?
language
programming.

IC 555 PROJECTS
E1.95
The 555 timer users

'Bible"!

CHOOSING AND
USING YOUR HI-FI

f 1.65
Concise information
for all hi-fi
enthusiasts.

ELECTRONIC GAMES
£1.75
Amusing electronic
games which can
easily and
inexpensively be
Constructed by the

enthusiast.

ELECTRONIC
HOUSEHOLD
PROJECTS £1.75
Packed with circuits
for projects that can
be used in or around
the home.

nom, e

Practical
Computer
Experiments

REMOTE CONTROL
PROJECTS £1.95

aboutraPeprmapcloitctinnnyst

information

e

ELECTRONIC MUSIC
PROJECTS E 1 .75
Many practical
circuits for less
complex items of
electronic music
equipment.

ELECTRONIC TEST
EQUIPMENT
CONSTRUCTION
E1.75hteaHzowbuwiibdpytemoi sretabuildfor

e oandt ee

uses

POWER SUPPLY
PROJECTS £1.75
Packed with circuits
for building various
kinds of power
supply.

SINGLE IC
PROJECTS £1.50
Easy to construct
projects based
around a single IC.

ELECTRONIC
PROJECTS USING
SOLAR CELLS f 1.95
A range of practical
applications using
silicon solar cells.

VMOS PROJECTS
£1.95
Contains a numberof
varied and interesting
projects using VMOS
power FETs.

DIGITAL IC
PROJECTS E1.95
Simple and advanced
projects based on
digital ICs.

INTERNATIONAL
TRANSISTOR
EQUIVALENTS
GUIDE £2.95
Find possible
equivalents for a
popular user -
orientated selectionorientated selection
of modern
transistors.

HOW TO USE OP -
AMPS E2.25
All you need to know
about Op -Amps, a
source book of
circuits and design
calculations.
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CUT MUM
iN

Stereo Voice
Over Unit R.A. Pent°Id

Don't quack up in the disco, Donald . . . duck!
(A voice-over unit or 'ducker' makes mixing voice and music an
easy task).
IN applications where it is necessary to
mix a voice signal over a music signal
(such as at discos or when making tapes
to accompany slide or cine shows etc.)
it would obviously be possible to use an
ordinary mixer. This would not be
without its disadvantages though, as
the music would need to be manually
faded each time the voice signal was
introduced and manually restored to its
normal level again at the end of each
voice-over. It would probably be
inconvenient to have to do this, and it
would certainly be difficult to achieve
really good results. The alternative of
simply failing to fade out the music
could easily result in overloading, or the
voice signal being indistinct.

A much better solution is to use a
voice-over unit which, in addition to
mixing the voice and music signals
automatically, fades out the music in
the presence of the voice signal. This
gives really professional results, with
the music fading in and out in perfect
syncronisation with the voice-over.

This voice-over unit has stereo inputs
and outputs for the music signal, and it
acts rather like a unity voltage gain
buffer stage so that there should be no
difficulties when it is added into a signal
path. The microphone signal is mixed
equally into both music channels so that
the voice appears in the cental stereo
image area, and the music channels are
faded by about 20dB. The microphone
input can either be at line level, or a
built-in preamplifier for high impedance
dynamic or electret microphones can be
fitted to the unit.

The Circuit
IC3 is a dual transconductance
operational amplifier, and is used as the
basis of the two VCAs (each half of the
device is the heart of one VCA). The
amplifier configuration is quite straight
forward, that is, the normal non -
inverting mode circuit. The gain of a
transconductance amplifier is normally
controlled by varying the current to the

amplifier bias input of the IC (pins 1 and
16 in this case, and the gain of the
device is roughly proportional to the bias
current. However in this circuit, the bias
input of each transconductance
amplifier is fed with a fixed current,
using a single bias resistor for each
amplifier )R1 2 and R25).

The LM1 3600N has 'linearizing
diodes' and these are normally either
supplied with a small bias current to give
improved signal handling, or would be
left unused. But feeding a bias current
to the linearizing diodes also has the
effect of reducing the gain of the
amplifier, and this can be used to
provide a simple voltage or current
controlled amplifier function. In most
applications it is more convenient to use
the bias input as the control input, but in
this case it is more convenient to apply
the control signal from the microphone
to the linearizing diodes to give the
required reduction in gain. R1 3 and R24
are used in series with the diode bias
inputs, so that a voltage rather than
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R18
22k

D1

R1 RV1
5k6 Z 100k

,C1
100u

R2
100k

111 I +

IC1

2

R3
100k

CO
1u

R4
4k7

C4
2u2

R5
100k

C6
10u

'SK3'
MIC IN

C7
10u

SK2a Lal

8

4

Figure 1 (above). The Ducker circuit
looks more complicated than it really is
due to the intricate biasing network for
IC3, the dual transconductance
amplifier.

Figure 2 (right). The circuit of the
optional microphone preamplifier, which
provides a high level drive to the mic
input of the Ducker.

current controlled circuit is produced.
The nominal voltage gain through each
transconductance amplifier and its
associated circuitry is unity with no
control signal, but this becomes a loss
of about 20dB with maximum control
voltage.

The signal present at the microphone
input, SK3 needs some amplification in
order to produce a reasonably strong
control signal, and ICI is used to boost
this signal; RV I controls the closed loop
gain and therefore acts as a sensitivity
control. The output of IC1 is rectified
and smoothed by D1, D2, and C2, and
this DC control signal is coupled to the
VCAs via a simple common emitter
amplifier, Q1 . This is really just being
used as a buffer amplifier to match the
fairly high output impedance of the
smoothing circuit to the low input
impedance of the VCAs. The attack
time of the smoothing circuit has been
made quite short, so that the music
signal is almost instantly faded in the
presence of a voice signal, but R1
prevents the attack time from being so
short as to produce a 'click' each time
the unit is activated. The decay time is
somewhat slower; it normally takes
under one second for the music signal to
be returned to full volume.

The two operational amplifiers of IC2
are used as simple 'summers' to mix the
microphone signal into each stereo
channel, and there is approximately uni-
ty voltage gain through each mixer cir-
cuit. RV2 enables the micropone signal
to be properly balanced in the stereo
outputs so that the signal appears at the
centre of the stereo image.

811
4k7

188
18k

R12
22k

8

6

R19
4k7

R13 R24
120n 1208

R14 R29
2208 2204

5

SK1a
LEFT

IN

CCH
C9
2u2

15k

O1

R25
22k

15

16

12
0

R17 R23 SK b
C11 RIGHT
2u2 IN+ Vo)

R20 C10
4k7 100u

15

R27
4k7

NOTES:
IC1 = 741C
IC2 = 1458C
IC3 = LM13600N
01= BC179
D1,2 = 1N4148

C12
2u2

9 + R28 6
10k

R26
4k7

IC2

C14+
10u

R30
10k

SK2b
RIGHT

C13
OUT

lu

SW1a
ON/OFF

"0-

81
9V

SW1b

R31
3k3

C15
100n

432
100k

SK3

C17
11,

+ C16
4u7

R33
100k

4

NOTES.
IC4 1458C

R34
68k

R35
27k

R36
336

C18 +
lu

RV3 I c201, R37
47k 407 T 33k

IC4b
7

438
1M

0 +9V

+C21

OUTPUT TO
MAINS BOARD

How It Works
THE LEFT HAND music channel is fed
to a voltage controlled attenuator
(VCA) and then to a mixer, where the
microphone signal is added. A
microphone provides a very low level
output signal, and a preamplifier is
therefore used to provide a suitable
boost to this prior to mixing it with the
music signal. The right hand signal is
processed in precisely the same man-
ner, but using a separate VCA and
mixer.

With no signal from the
microphone, the left and right music
channels both receive no attenutation
through their respective VCAs.

MIC IN MICROPHONE
PREAMPLIFIER

O VE

However, in the presence of a signifi-
cant output from the microphone, the
situation is different, since some of
this signal is amplified, rectified, and
then smoothed to produce a DC signal.
This is fed to the VCAs and has the ef-
fect of reducing their gain by (roughly)
a factor of ten; a DC amplifier is used
to ensure that a suitably strong control
signal is fed to the VCAs. Thus, the
microphone signal is mixed into the
two music channels and these are
automatically faded into the
background in the presence of a voice
signal from the microphone, giving the
required effect.

LEFT0-
A

MUSIC IN

0 --
RIGHT

VCA

VCA

MIXER

MIXER

LEFT

OUT

-0
RIGHT

AMPLIFIER

RECTIFIER
AND

SMOOTHING

DC AMPLIFIER
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SK3

Figure 3. The component overlay for the main Ducker circuit board.

Preamplifier

In use SK3 can be fed from an external
microphone preamplifier, or it might be
fed from the output of a tape deck, say,
depending on the exact application.
However, in most cases it will probably
be more convenient to have a built-in
microphone preamplifier, and Figure 2
shows the circuit diagram of a simple
design for use with dynamic or electret
types; the circuit is also adequate for
use with some 600 ohm impedance
dynamic microphones.

It is a simple two stage circuit, with
IC4a being used as a non -inverting
amplifier with a voltage gain of about
26dB or so 120 times), and IC4b
operating as an inverting amplifier with
an approximate voltage gain of 32dB
(40 times). The overall voltage gain of
the circuit is quite high, and an input of
only 1 mV RMS is sufficient to give an
output signal of more than 2 volts peak
to peak amplitude. RV3 is a gain control,
and this is adjusted to match the music
and microphone signal levels.

The signal to noise ratio of the circuit
depends on the exact operating condi-
tions, but typically it would be better
than 60dB.

Construction

A Verocase having approximate outside
dimensions of 205 by 140 by 75mm
comfortably accommodates all the com-
ponents and makes an attractive hous-
ing for the unit. The three sockets and
two controls are mounted on the front
panel, as shown in the photographs.

Details of the main printed circuit
board are shown in Figure 3, and there
are only the normal pitfalls to avoid
when building the board. Make sure the
integrated circuits and other semicon-

BATTERY
CLIP

RV3

SW1

SW,

OUTPUT TO
MAIN BOARD

Figure 4. The mic preamp board should present no construction problems.

Optional Microphone Preamplifier
RESISTORS C16,20 4u7
(All 1/4 watt 5% carbon) 63V axial electro
R31 3k3 C17,18,19 1u
R32,33 100k 63V radial electro
R34 68k C21 10u
R35 27k 25V axial electro
R36,37 33k
R38 1M SEMICONDUCTORS

IC4 1458C
POTENTIOMETER dual op -amp
RV3 47k

log carbon

CAPACITORS
C15 100n

polyester

MISCELLANEOUS
PCB; control knob; wire, solder etc.

BUYLINES page 34
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Parts List
RESISTORS C6 10uF
(All 1/4 watt 5% carbon) 25V radial
R1 5k6 C7,14 10uF
R2,3,5 100k 25V axial
84,9,11,19,20,26,27 4k7 C8,9,11,12 2u2
R6,10,28,30 10k 63V axial
R7,8 18k C13 1uF
R12,18,25 22k 63V axial
R13,24 120R
R14,15,21,29 220R
R16,22 12k
R17,23 15k

POTENTIOMETERS
RV1 100k

0.1W horizontal preset
RV2 10k

0.1W horizontal preset

CAPACITORS
(All electrolytic)
C1,10 100uF

10V axial
C2 4u7

63V radial
C3 4u7

63V axial
C4 2u2

63V radial
C5 1 uF

SEMICONDUCTORS
IC 1 741C

op -amp
IC2 1458C

dual op -amp
IC3 LM13600N

dual transconductance amp
D1,2 1N4148

silicon signal diode
Q1 BC179

silicon PNP

MICELLANEOUS
SW1 rotary on/off switch
B1 9 volt PP3
SK1,2 1/4" stereo jacks
SK3 " mono jack
Printed circuit board; case; control
knob; battery connector; PCB pins,
wire, etc.

63V radial BUYLINES page 34

There's plenty of space in the box for the two PCBs to be mounted side -by -side,
with room to spare for the single

I

ductors are fitted the right way round
before soldering them in place; the
capacitors must also be fitted with the
correct orientation, since these are all
electrolytic types. Ideally they should
also be axial (horizontal) or radial (ver-
tical mounting) types, as specified in the
parts list, or the finished board may not
look as neat as it might otherwise and it
could also be physically weaker. Con-
nections to off -board components are
made by way of PCB pins, but do not
make the connections to them until the
board has been fitted in the case.

The board is mounted well towards
the rear of the case, so that there is suf-
ficient space to fit the preamplifier board
between RV3 and the main board if
necessary. 6BA fixings are suitable.
Figure 4 gives details of the preamplifier
printed circuit board and wiring; there
are no special points to bear in mind
when building this.

To complete the unit, the battery clip
is wired into place and the other hard-
wiring is added. If the built-in
preamplifier is used, then the connec-
tions in Figure 3 from the main board to
SK3 are omitted, and SK3 is connected
to the preamplifier board instead. The
output of the preamplifier then connects
to the SK3 pin on the main board. There
is no direct link between the earth
(negative) rails of the two boards; the in-
direct link via SW1 is sufficient.

Adjustment
Provided the input to SK 1 is at a normal
line level, around 100mV to 1 volt RMS,
there should be no problems with
overloading and a good signal to noise
ratio should be obtained. Initially, RV1 is
set well in an anticlockwise direction
and RV2 is given a roughly central set-
ting. With an input applied to the
microphone input (SK3) RV2 is adjusted
to give the correct stereo balance with
the voice signal at the centre of the
sound stage. RV1 is to give reliable
automatic fading action, but this adjust-
ment is unlikely to be very critical. If
there seems to be a lack of sensitivity,
RV1 should be advanced in a clockwise
direction; excess gain would result in
the automatic fader action tending to
operate accidentally with unacceptable
frequency, and RV1 should then be
backed -off slightly.

If the built-in preamplifier is used, RV3
is adjusted to bring the microphone signal
to approximately the same level as the
(unfaded) music signal. If the unit is used
with an external preamplifer or other high
level signal source, this source will
presumably incorporate some form of
signal level adjustment.

As stated earlier, the music channels
are faded by about 20dB, but this figure
can be altered somewhat, if desired, by
changing the values of R1 3 and R24. A
higher value reduces the level of fade,
while a lower value gives increased at-
tenuation.

If the unit is only used with a mono
music signal, one of the stereo channels
can be ignored, along with the passive
components associated with that chan-
nel, but that channel only can be omitted
from the printed circuit board.
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ELECTOW-.11E
Understandably

Britain's most popular
and relied -upon

suppliers of
SEMI -CONDUCTORS

I.C.s
COMPONENTS

COMPUTING EQUIPMENT
TOOLS, BOXES, CONNECTORS

and much, much more
THE LATEST PRICE LIST TELLS ALL

Large S.A.E. brings your FREE copy by return
GOOD PRICES - GOOD SERVICE -DISCOUNTS

Stood for yours now to:

ELECTROVALUE LTD.
216 St. Judea Road, EnPlittlid Green.' D.Igtheamnd.

Shop
TWIG OHS

Telephone Egharn (STD 07114; London 171 13603, Telex 264475
Also in Manchester for personal shoppers or.

660 Rootage Lane, Homage, Manchester M19 1NA - Telephone 061-432 4945
Computing Shop -

700 Burnett. Lena, Manchester  Telephone 061-431 4966

* *SATURDAY BARGAINS* *
EMOS SATURDAY SALES

Starting February 12th we will be open from 10am to 4pm every Saturday
to sell our vast range of components at bargain prices. You will easily find

us in Daventryon the A45, opposite the John O'Gaunt Hotel.

LARGE ELECTROVITICS-
Computer Grade.
Mode by Sprague or General Electnc
Ideal for power supplies

Follow% values available
185.000 @ 155

300 M O @

120.000 @
I DO 000 @ 308 Postage and packing

11 .000 @ 4135 1 or 2 capacitors -. El 00
60000040V bornwe -11.50

9.000 @ 5114
Prices !mantic value at map 12 .50
each

VOLTAGE  5V IA 10220 401

REGULATORS 50 I.5A T03 I Iin
5V IA 10330 0OP

5V ISA 103 190p

 I3V as:. 10220 35p

 I7V 05A 10220 35p

 ITV 1.50 103 140p

121/ IA 10220 40p

-12V 1.50 T03 190p

 I5V IA 10220 00p

I5V IA 10220 40p

248 IA 10220 100

P S U COMPONENTS 25434111/051 I50p 723 30p
2N6258 1250w1 1110, 263055 350
400mW Per,,, 5p

TMS2516.1 8 it 2K EPROM
TMS4330JI. 4K RAM
8255 PIA.
203055

Panel mounting 20mm fuseholders
Continental relays 2p cro 24V or 48V
Heary duty relays - 5A - 2p clo 24V

BENCH POWER SUPPLY

See corrsiruebonal art.*. February 12
"PracliCe EleCtrENKS"

Avarlabn m kit torn or buil up

Prices line VAT p  p/,

Mn Bain
Microswrtch - V type - push on terminals 25p 144.00 112.00

04.90
03.00
01.90
E0.35

20p
50p
85p

9
O
471

CMOS - 74 - 74 LS TT1

See our adverts in last months magazines for complete lists

Very competitive prices Many devices only 9p

j00000Q_OQ_Q

Dept 2D, High March, Daventry, Northants- NNI1 4HQ
Tel: 03272 5523 Telex: 311245 GRENEL G

Please add 50p per order postage and packing
(except where higher is indicated) plus 150,o VAT
on total. No VAT on overseas orders, postage al
cost. Cheques and postal orders made payable to
Emos Limited. Send Large S.A.E. for
comprehensive catalogue.

ROBEK
ELECTRONICS

Don't blow blow a fuse dad; no need to go pots. I.C. in this
month's magazine an advert for Robek; they don't let
cmos grow under their feet. They socket to you by return
of post and have always LED the way in component
supplies. So stop playing with your digitals; get on the
phono and relay your requirements to them. They even
take plastic money, providing it has Access or Barclaycard
on it - or better still let's take a short circuit to their shop.

SHORT CIRCUIT
TO ROBEK

1.1404.4440

4- LONDON 013 50UTHEND

ICHEESE
PUB

Shop open at 67 Hart Road, Thundersley, 9 to 6
Monday to Saturday except Thursday, 9 to 1

Telephone orders: South Benfleet (03745) 2409
All callers welcome

Orders accepted from schools, colleges, etc.

/ WEIR /
PUB

TRAFFIC
LIGHTS

HADLEIGH

MPETITION-PRO°fea
PRECISION
GAME CONTROL!

Outstanding Features
 Super strong nylon and steel

construction, built to last  A total of 8
directions plus 2 large fire buttons  Arcade

proven moulded leaf switches ensure incredible
reliability  Complete with self contained boxed

interface which simply plugs into the Spectrum expansion port (with or
without printer) Easily programmed in BASIC or M/C.

These arcade games, designed exclusively for the Joystick by leading
software houses, are now available for Spectrum:

Time Gate M/C 48K £6.95 Spooky Man M/C 16K £4.95
Meteroids M/C 16K £6.95 Cosmos M/C 16K £4.95

Watch this space for new software! Available only from:

FiEmwronMICRO ELECTRONICS
Dept HE4, 180a Bedford Road, Kempston, Bedford MK42 8BL
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UNBEATABLE PRICES
All components brand new and unused and our prices

include VAT
31 DIGIT LCD DISPLAY: 1 colon, 3 decimal points,
plus/minus sign and lo bat indicator complete
with 7106 display driver at £8.50 each set

Z80A CPU f2.95 each 2732 - (350NS) £3.90 each
Z80A PIO £2.55 each
Z80A CTC £2.55 each
Z80A DMA £8.20 each BC547 60p/10 pieces
Z80A SIO £8.20 each BC182 70p/10 pieces

TERMS: STRICTLY CASH WITH ORDER. ALL PRICES INCLUSIVE OF VAT.
HANDLING CHARGE OF 50p ON ALL ORDERS UNDER 5.

CAMTEC CIRCUITS Et SYSTEMS LTD
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 Into Radio

INTERFERENCE is a constant worry for
any conscientious operator of an amateur
transmitting station. No matter how
thick-skinned you are, the thought that
your voice may be rising above that of
Hilda Ogden, or causing fluttering inter-
ference in tellys all round you is daunting,
even if the interference is due to badly de-
signed TV receivers rather than to a badly
designed or maintained transmitter. One
of the main reasons that TV interference
is not a more common complaint is that so
many amateurs enjoy long distance con-
tacts, and so do a lot of transmitting in the
wee sma' hours when all good tellys are
switched off for the night.

What we're going to do in this issue is
to look at the symptoms of each type of
interference, and what you can do about
it. We have to start by assuming that you
either have a commercially made rig or
one which has been built to a circuit
diagram and layout which is well tried and
tested. If you are experimenting with your
own designs, then you will have to sort
them out for yourself!

Let's start with a few basic points
which are very often neglected. One is
that amateur radio should not cause in-
terference to audio amplifiers. If your
transmitter causes sound on your neigh-
bour's stereo outfit when he is listening to
records or tape, it's certainly not the fault
of your transmitter, and there's nothing
much you can do about it beyond check-
ing the earthing (do your power lines
share an earth, by any chance?). Trans-
mitter interference to audio systems is
caused by poor design of the systems,
and it's up to the manufacturer of the
equipment to put it right. Having said
this, it's not always easy to convince the
owner of a £500 Super XYZ that the in-
put circuits have omitted RF filtering so as
to save 1 Op on components! A little bit of
tact is needed. Don't offer to suppress his
hi-fi unless you are very confident -
remember that you will be blamed if it ever
fails for any reason ("it was all right until
he started fiddling with it..."). If you really
have a lot of regard for your neighbour and
he is a reasonable guy, you may be able to
agree to share the costs of suppression -
otherwise, he'll just have to learn the hard
way that elegant boxes with a 50%
markup are not a guarantee of high quality
in audio equipment!

Make sure that you are not radiating in
the 90-105MHz VHF range, however,
because this will cause interference with
stereo radio listening, and the fault will
undeniably be yours. Since TV moved to
the UHF channels, cases of interference
from amateurs working the popular
28MHz (and below) frequencies have
been much reduced, though a few TV
receivers are still inadequately protected
against breakthrough on the IF frequen-
cies. Operators who work in the 144MHz
band, however, can cause quite severe
interference with UHF TV in some
districts where the lower TV channels are
used and come within the range of the
third or fourth harmonic of the transmit-
ter. A point to watch is the increasing
number of video cassette recorders, all of
which incorporate frequency -changing
circuits that make interference easier,
though most of them appear to be very
well designed from this point of view. It is

Interference and RF Measurements
usually possible, as a first step, to
eliminate the interference by changing
your operating frequency so that the har-
monics which cause the problem are no
longer in the bandwidth of the TV channel
which they were affecting.

Reducing Harmonics
If you have an efficient RF power stage,
then you have an efficient harmonic gen-
erator - the two go together. One way of
avoiding problems is to operate all fre-
quency multiplier stages, which generate
a lot of harmonics, at low power levels, a
few mW perhaps, and to get to the final
power level in as few stages of ampli-
fication as possible. This is only a small
part of the problem, though, because no
amount of good design procedure can
compensate for sloppy construction. In
any PA stage, there will be large radio fre-
quency currents and substantial amounts
of harmonic frequencies, and only good
construction will ensure that these do not
get to the aerial.

RESONANT
CIRCUIT

TRAP

OUT

Figure 1. Using a harmonic trap in series
with the main resonant circuit of the PA
stage - NOT for transistor PAs.

The harmonic frequencies can be by-
passed, and will then do little harm unless
you happen to have a circuit somewhere
which is resonant. Your normal coil -and -
capacitor load ('the tank circuit') will, of
course, be resonant at the frequency that
you want to use - what you have to be
careful about is the effect of the stray
capacitances and inductances of connec-
ting leads. One of the dodges used in high -
power valve output stages is to use flat
strips of copper in place of wire, because
such strips have a much lower stray
inductance. These points need not con-
cern you too much if you are working to a
published design, but you should know
that you can't just make substitutions any
old how - there's a good reason if the in-

structions specify copper strip rather than
wire!

If there is a harmonic that you can't
suppress, then one way out of it may be
to trap that harmonic, either at the PA or
as close to the PA as you can get. When a
transistor PA is used, you can't just go ad-
ding traps because these can upset the
matching, but with a valve PA, (which is
more likely to cause trouble with its high
power output) you can add a parallel reso-
nant circuit (Figure 1) in series with the
load to trap an unwanted harmonic. It's
rather a last -resort measure, but if it
makes the difference between getting out
with no interference, and staying closed
down, it's worthwhile.

Shielding
Another defensive measure for avoiding
interference is the use of shielding. There
are two types of shielding - all types of
metal will produce electrostatic shielding,
which is generally more important, but
only a few metals will shield magnetic
fields. As far as we're concerned, 'shield-
ing' will mean electrostatic shielding.

To be really effective in preventing RF
radiation from transmitter circuits, the
shielding metal must completely enclose
all the circuits that might be radiating.
Because the field is electrostatic rather
than electromagnetic, we can't get away
with wire mesh whose spacings are a
small fraction of the wavelength - any
opening in an electrostatic shield will
release some of the field. Holes, however,
let through much less than slits, and a
well -made shield of wire mesh can be
more effective than a solid can in which
the seam has not been properly soldered.

Electrostatic fields can be very strong
close to the wiring of the circuit, but their
strength decreases considerably as you
move away. It makes sense, then, to have
this fact working for you, and place your
shielding as far from components and wir-
ing as possible. Copper and aluminium are
preferable to steel, and copper, being
easy to solder, is generally preferred.

Shielding can never be 100%, how-
ever, because leads have to be taken to
and from the circuits. One potent source
of trouble is a power supply to a shielding
circuit. Unless this lead is well decoupled,
it can have the effect of an aerial, making
your efforts at shielding quite useless.
One effective way round this is to use
screened cable for all power supply con-
nections, with a capacitor soldered bet-
ween the inner conductor and the output
braid at each end of the cable (Figure 2)
and several earthing points connected to
the outer braid at places along the length
of the cable. Another very useful aid to
removing unwanted radiation from cables
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is to have ferrite beads threaded onto the
wire. Remember that every piece of wire
inside the transmitter can pick up and
radiate. Wires to panel lights or to meters
are no exception, and they should be
decoupled at each end by 1 nF capacitors
(ceramic discs), with ferrite beads in addi-
tion if this proves insufficient.

1"-

COVER

INNER

POLYTHENE

Figure 2. Decoupling a coaxial cable
used for supply feeding to
a screened stage.

Filters
The ultimate weapon in the fight against
harmonic radiation is the low-pass filter.
Having eliminated all radiation of har-
monics from the other wiring, any remain-
ing harmonic interference must be caused
by harmonics leaving the transmitter
along the only route left open - the aerial
feeder. A low-pass filter in this line should
then eliminate the last trace of harmonics.
To be effective, such a filter has to be
carefully designed and constructed, using
a shielding box. The beginner should stick
to ready-made filters, because this is not
something that can be done on a cut -and -
try basis.

We've spent a lot of space on this
problem of harmonic radiation, ignoring
sideband splatter or self -oscillation.
That's because harmonic radiation is
always a problem, whereas sideband
splatter can be cured by careful use of the
rig, and self -oscillation should never oc-
cur on a well -designed and constructed
rig. Harmonics are always with us,
however, because the whole system
depends on harmonic generation, and we
always have to guard against the unin-
tended radiation of such harmonics. The
next obvious topic is how to track them
down, and we'll combine this with
measuring techniques.

TVI Tracking
The best instrument for tracking down TV
interference is a portable telly operating
from its built-in aerial. If you can operate
such a device with no trace of interfer-
ence in the same room as your rig, then
you can be sure that you are innocent of

Ian Sinclair

any TVI around your neighbourhood. If
your transmitter causes interference
now, it's because of faults in the TV
receivers or their aerials. One problem
that can cause interference is the
presence of rectifying contacts in the TV
aerial leads, particularly when these are
old. These problems arise where aerials
are connected to cables or cables to plugs
- anywhere, in fact, where metals are
connected, and particularly when the
metals are dissimilar (copper to alumin-
ium, copper to steel). The rectifying con-
tacts can cause harmonics to be gener-
ated in the receiving aerial, and nothing
you do to your transmitter can alter that!
Another similar effect will occur if the first
RF stage of the TV is being overloaded by
your signals - this is bad design and can
be overcome by a filter (high-pass if you
are on the 28MHz band for example) in
the TV aerial lead.

While we're on this subject, a quick
look at suppressing stereo systems may
be useful (especially if it's your own one!).
The most likely pickup places are the long
unscreened leads, which are the mains
cables and the loudspeaker leads. When
the volume control of the stereo outfit has
no effect on the interfering signal, it's a
pound to a penny that the signal is being
picked up on the speaker leads and fed in-
to the amplifier through the negative
feedback loop. If the speaker leads are
just the right length to resonate on an
amateur band, or on a harmonic, then the
interference can be very strong.

The easiest suppression method is to
put bypass capacitors between the
speaker leads and the earth of the
amplifier end of the cable. Ceramic disc
capacitors of 10nF should be sufficient
for all but the worst interference (33nf
may be needed for that). There should be
no effect on the sound output, because
the speaker leads are at low impedance.
In stubborn cases, a ferrite bead on each
wire and at each end of the leads may be
needed.

Pickup on the mains lead arises only in
rather low-grade stereo equipment which
does not use mains filters. Here also, by-
passing is usually effective and in severe
cases a mains filter such as the QED can
be fitted.

If the interference is picked up when
the stereo system is switched to disc
play, and is controlled by the volume con-
trol, then the pickup cartridge is the usual
culprit. Ferrite beads on the cartridge
leads (not a simple piece of fitting!), along
with a check for poor connections which
could cause rectification, are useful here.
It's worth noting that FM transmissions
do not generally cause these problems,
because a simple rectifier does not
demodulate the FM signals.

Measurements
You can't get very far in amateur radio
work without some measuring instru-
ments and some simple test rigs. The dif-
ference is important. A test rig gives you
some simple indication, like whether you
are approaching 100% modulation or
not. A measurement is more precise, and
its result is a numerical reading. Of all the
measuring instruments that are available,
the most essential is a good multimeter,
one with a range of voltage and current
scales (AC current too, if possible), along
with resistance and diode test. A good in-
strument like this is worth its weight in
gold. Even with two other meters at hand,
my digital multimeter gets a lot of use.

The important measurements and
tests for the radio amateur, however,
relate to items such as frequency
measurements, because any DC meter is
usually adequate to measure DC current
to the PA, so that power can be calculated
(except for SSB). If you work near the
limit of 1 50W, incidentally, it's a good
idea to have an ammeter permanently
connected to the PA supply, and mark it in
terms of watts so that you can be sure
that you are not exceeding limits. Apart
from that, the multimeter will be used
mainly in checking operating conditions if
something goes wrong, and the fre-
quency measuring equipment is more
likely to be in continuous use.

Of all these instruments, one of the
most useful is an absorption wavemeter,
because it's an excellent way of checking
for stray emissions. The principle is very
simple - a tuned circuit provided with a
set of plug-in coils to cover a wide range,
along with a diode and a sensitive meter
(Figure 3). Any radiation picked up is rec-
tified and will operate the meter. It won't
detect a leaky microwave oven, because
the diode isn't up to it, but it will detect
harmonic radiation provided that the
variable capacitor has a calibrated scale.
You can make such a meter for yourself,
provided that you have some way of cali-
brating it, like access to a good RF signal
generator (are you near a Technical Col-
lege?) or you can buy the instrument
ready made - the calibration is the ex-
pensive bit.

TUNED CIRCUIT GERMANIUM
DIODE

1

I
T

00p A

Figure 3. Pr nciple of an absorption
wavemeter. Any signal picked up on the
coil, and resonant, will be rectified by
the diode and will cause the meter to
deflect.

Adding a bit of amplification to a sim-
ple absorption meter gives a field -
strength meter, which is useful to make
readings of the radiated power from your
transmitter. It's a more specialised instru-
ment than the wavemeter, but it's of par-
ticular interest if you specialise in aerial
design. If you are a problem district for
aerials, with very low received signal
strength and great difficulty in getting
your transmissions out, the field strength
meter can be very useful indeed to find
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out what the effect of changes in aerial
design can be.

Another useful test instrument is a
crystal frequency marker generator
(Figure 4). The principle is to use a
1 00kHz crystal in a multivibrator circuit,
with IC dividers to produce 50kHz and
2 5kHz frequencies. Since the outputs are
square waves, rich in harmonics, it will
provide signals which are detectable even
on the VHF bands. With a stabilised
voltage supply and a well designed lay-
out, the accuracy can be very good. The
frequency markers are used to check the
accuracy of transmitter settings. If the
output of the marker is taken to a receiver,
it will beat with the transmitter carrier fre-
quency using the VFO only, with the PA
switched off, to produce a note which
you will hear when the transmitter is set
to a multiple of the marker frequency. For
example, with the transmitter set to
10MHz052 you should get a 2kHz beat,
because 10MHz052 is 10052kHz, and
the 50kHz output from the meter will
have a harmonic (the two -hundred -and -
first) at 10050kHz. You can check the
calibration of your meter by reference to
standard transmissions such as MSF
(Rugby) at 2MHz5, 5MHz and 1 0MHz.

9V

Figure 4. A 100kHz spot frequency
generator. This is a multivibrator with a
100kHz crystal, and commercial circuits
use ICs, with frequency dividers to
provide 50kHz and 25kHz.

Digital frequency meters were at one
time regarded as an expensive luxury, but
the drop in prices of digital ICs and
displays has now made the cost of a DFM
lower than that of many of the more tradi-
tional methods of frequency measure-
ment. If you build your own, make certain
that it is a design suitable for this use,
because not all digital ICs will cope with
high frequencies. The accuracy of a

digital meter (to about 5Hz) is its strong
point, and it is also much easier to use
than traditional meters.

Modulation Indicators
Accurate measurements of modulation
depth are not easy to achieve, and the
methods that are illustrated using oscillo-
scopes are not necessarily applicable
because, apart from the cost, oscillo-
scope amplifiers do not generally cope
with the frequencies involved - most RF
uses mean dispensing with the amplifiers
(the expensive part!) and using connec-
tions to the tube directly, and not all
oscilloscopes are easy to use in this way.

A modulation indication is just as use-
ful as a measurement for many purposes,

so that the simple circuit of Figure 5 is ser-
vicable. The circuit works by detecting
the negative peak in the wave from the
PA. If this negative peak reaches earth
level, the modulation is 100%, and over -
modulation is almost inevitable. By bias-
ing the diode, it can be made to conduct
when the negative peak of the carrier
reaches some percentage of the supply
voltage - the example shows the diode
set to detect 90% modulation. Modu-
lation over this level will be indicated by
the meter needle flickering, and this is as
useful to know as an actual measurement
of modulation depth. Don't be tempted to
use an LED for D1, incidentally - the cir-
cuit needs a diode with a large peak in-
verse voltage capability, at least three
times the DC supply voltage. An LED can,
however, be used in place of a milliam-
meter.

+V SUPPLY

MODULATION
TRANSFORMER

P A

MAIN CIRCUIT
SHOWN IN
HEAVY LINES

Figure 5. An indicator for 90% depth
of modulation.
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Standing Wave Ratio
SWR meters are quite simple in-
struments, but it's not so easy to unders-
tand how they work. It's hardly worth
while to make your own, because com-
mercial instruments are comparatively
cheap, but it's useful to know the working
principle. Most SWR meters depend on a
type of design called a reflectometer
bridge; one example is shown in Figure 6.
When the RF-out terminals are joined by a
resistor of the correct terminating value,
the circuit behaves like a bridge with two
capacitors and two resistors (Figure 7).
The voltages will be out of phase, and if
the transformer is wound so that the
voltages are equal, the meter reading will
be zero. if the termination is not a pure
resistor, then the bridge will be unbalan-
ced, and the meter will read a current
whose value is proportional to the VSWR.
There are many variants on this scheme,
some of which use a wire inserted bet-
ween the inner and the outer of a coaxial
cable to detect the signal on the feeder.

The toughest of all measurements is
the measurement of the peak envelope
power of a SSB transmitter. Unlike the
maximum input power to the power PA,
which is the measurement method used
for all other forms of modulation, peak
envelope power cannot be measured by
DC methods, and since most SSB trans-
mitters will be commercial products,

0
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Figure 6. Circuit of one type of SWR
meter.
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Figure 7. SWR meter principle: the AC
bridge circuit.

designed to produce an output that is
within the rated limit, there is seldom any
need for the measurement. Some of the
methods that are described using an
oscilloscope will need direct connection
to the plates of the oscilloscope tube. It's
not really something to attempt for
yourself.

Tolerances
One final point on measurements con-
cerns the effects of tolerances, which are
inevitable inaccuracies of any meter
reading. If you are working near the limits
of output power or near the frequency
edge of a band, then you need to pay at-
tention to tolerances, because they can
have the effect of throwing your calcu-
lations out. Every meter measurement
will have a tolerance, measured as a
percentage and this, remember, makes
no allowance for any reading errors on
your part. If your meter is of ± 5%
tolerance, a fairly common standard, then
you can expect a voltage which reads as
100V to be in reality anything from 95V
(100V 5%) to 105V (100V + 5%).

Similarly, if you have a current meter
which has a tolerance of 5%, then 1A5
on the meter may mean 1 A425 (5% less)
up to 1A575 (5% more). Serious prob-
lem? It is if you are measuring PA volts
and amps, and what you think is 1 50W
(100V x 1A5) is actually 165W375(
(105V x 1A575) - and that puts you
over the top. A similar situation can occur
with frequency tolerances. These are
usually quoted in parts per million rather
than as percentages, because they would
all be fractional percentages. For exam-
ple, if your frequency meter has a toler-
ance of 15 parts per million, and you want
to work on the upper edge of the 28MHz
band, which is 29MHz7, then you can't
rely on being able to set to 29MHz7. At
this frequency, the tolerance of your
meter is 15 x 29Hz7 = 445Hz5, half a
kilohertz, and you would have to ensure
that you kept at least this far inside the
band limits.

Next month - Winding up on licence
conditions, operating procedures and all,
that jazz.
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61p

30,21P

LS123 36p
LS157 np

7924 4619
BC184L 9p TIP308 114,

4066 25P 74123 40p LS163 3919

BRIDGE
RECTIFIERS

.,
WO6M 1719

BC212 9p
BC212L 9P
BC213 9p

TIP34A 46p
TIP36A 177p

58p

,p4068,,
9'40708

14P
llp
15p

74125
74126
74132

35P
33p
33p

15221 52p
LS251 32p
LS253 36p

1A/50V 18p BC213L 919

TIP2955
4071 15P 74141 48p LS279 30p

1A/200V 17p
1A/400V 20p

BC214 9p
Z13(300
ZTX500

17 4072 15P
15P

74145
74147

40p
65p

LINEAR IC
747.14 30p

1A/600V 170
BC214 L 9n..,_

BC477 18p
251131 1ip
251304 23p

4400;31 149 74150 51p 748-8 25p
2A/100V 2019

DIODES
BC547 7P
BC549 9P

2N2222A 15p
252369 14p

86
451
402 14p

58P 7474151153
36p
4019

CA3080 65p
CA309040 7019

154148 4P 8C557 7p252484 1819
4518 46P 74155 CA3130E 75p

154005 49 8C558 7P 252904 CO, 11L 'N' 74157 3536pp LF351 3019

DIL 8C559 1319 252906 17p 7401 llp 74161 29p LF3565 60p

SOCKETS
18 pin 11P

80131 35p
80132 35p

252907 17p
2529260 10p

7403
7405

..,_
'9".

74162
74163

26p
40p

LM301N.14 18p
LM3085-8 50p

22 pin 14P
14 pin 160

BD135 to
80138 27P

253053 25p
253055 44p

7406
7407

,,,,
jp-4'

74164
74165

38p
46p

1M318H 920
LM339N 36p

28 pin 18p

40 pin 20P

013139 35p

BC/140 36p
253702 to
253711 Bp

7408
7409

Y,7-,-"
1319

74167
74174

70p
4019

LM380N 55p
LM381N 9519

TRANSISTO- 8F180 22p 253823 52p 7410 11p 74175 20p LM3825 70P

RS BF181 7p 253866 40p 7412 ,,
'-',-

74177
74180

37p
30p

LM1458 5 30p
LM39005 35p

AC127 20p 8E184 21p 253903 lip 7413 16p
74184 7pp NE566 1000

AC128 22p
AC187 12p

8F185 15p
BF194 14

254037 369
254058 to

7417
7420

1619

99
74185 921, T8A6411301 160

CAN WE SELL YOU SOME

FRESH AIR?

ZEPHION
NEGATIVE ION GENERATORS

Dr J.B.Smith writes:- "Did you know that the air you breathe
is made up of billions of tiny molecules, many of which may
be either positively or negatively charged ? . . The negatively
charged molecules (called ions) are particularly interesting.
For example, they attach themselves to dirt, smoke and pollen
particles in the air making them heavier so that they fall to
the ground, leaving behind purer air for you to breathe I

The ZEPHION negative ion generator produces millions of
these negatively charged molecules every second, flooding your
home or office with invigorating mountain -fresh air.

Many users of these ion generators claim greatly increased
alertness, loss of lethargy (particularly in stuffy, smoky
offices) and relief from hay fever, asthma and many breathing
problems."

BUILD IT YOURSELF!
TO:- Dataplus Developments NAME:-

81,Cholmeley road
Reading, Berks. ADDRESS:-
RGI 3LY TEL:- 073.4 67027

ZEPHION KITS 0 C21. 50p
(Kits include all parts)

clip the co,p-

ZEPHION AIR TONERS Money immediately refunded if
BUILT AND TESTED. S f29.130p items returned in good condition.

Prices include VAT & postage; allow 24 days for delivery. OATAPLUS PE

MASTER ELECTRONICS NOW!
The PRACTICAL way!

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 and understand 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.

Newat?NewCareer?NewHobby?GetintoElectronicsNow!
TFEEE!u

I

I
POST NOW TO

tlE,adLo&ElecltroLrrit cs School Reading, Berks. RG 1 7BR

Please send your brochure without any obligation to I am interested in:
NAME

ADDRESS
I COURSE IN ELECTRONICS

as described above

I RADIO AMATEUR LICENCE
MICROPROCESSORS

LOGIC COURSE

HE/4/821

OTHER SUBJECTS

BLOCK CAPS PLEASE I
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Universal NI -CAD, battery charger. All plastic case
with lift up lid. Charge/Test switch. LED indicators
at each of the five charging points.

Charges:- PP3 (9V), U12 (1.5V penlite), Ulf
11-5V "Cl," U2 11.5V "D"l, Power:- 220-240V
AC, Dims:- 210 x 100 x 50mm. Knock down
price only while stocks -
last.

Only E6.00
Order No. MW 398

Multites-ter & Transistor Tester
DC volts 0 -1v -5v -2.5v -10v -50v -250v -1000v ±3%
AC volts 0 -10v -50v -250v -1000v ±3%
DC current 0-50uA-2-5mA-25mA-0-25A ±3%
Resistance:
Minimum 0.2-2-200-200k ohms
Midscale 20 -200 -20k -200k ohms ±3%
Maximum 2k -20k -2m -20m ohms
As a transistor tester
Leakage current 0-150uA at Z1k range

0-15mA at X10 range .±5%
0-150mA at X1 range I

PLEASE ADD 15% VAT & El P&P

ENFIELD

Only
£11.95

Order No.
HT 320

208 BER T., ,

ELECTRONICS MIDDX.AK Tel:
S

01-366ENFIE1873LD

SHUDEHILL SUPPLY CO LTD
53 SHUDEHILL, MANCHESTER M4 4AW

Open: Mon -Fri, 9.30-5.30 Sat, 9.00-5.30

WE STOCK COMPONENTS FOR HOBBY CIRCUITS
CB TRANSISTORS AND IC'S
2SC495, 2SC1306, 2SC1307, 2SC2028, 2SC2078, 2SC2166, 2SC2314, LOT
MORE IN STOCK.
TA7205, MB 3712, AN 214, TA 7312 SEND S.A.E. FOR FULL LIST OF CB,
AND TV, RADIO, HOBBY IC'S AND TRANSISTOR.
ALARM EQUIPMENT
CONTROL PANELS NON BS, AND BS
MAGNETIC OCNTACTS, PRESSURE MATS, PERSONAL ATTACK,
SWITCHES, BELLS, BELLBOXES, SIRENS, WINDOW TAPE, VIBRATION
CONTACTS, PASS SWITCH, SEND S.A.E. FOR FULL PRICE LIST.

WE STOCK RESISTORS, CAPACITORS, POTS, TRANSFORMERS, INDUCTOR
DIODES, SCR. TRIACS TTL, LINEAR IC'S, C -MOST, OPTO-ELECTRONICS,
TRANSDUCERS, CASES, BOXES, BREADBOARD, COPPER BOARD,
CHEMICALS. BOOKS AND LOTS MORE.

TEL: 061-834 1449 - ASK FOR JOHN OR OWEN

Ligh ninra ELECTRONIC COMPONENTS

THE CHOICE IS YOURS - CALL AT OUR NEW
SHOWROOM OR USE OUR VERY FAST MAIL ORDER
SERVICE.
EITHER WAY WE'LL KEEP YOU HAPPY *****
Furthermore we promise if any part ordered by mail fails
to please just return within 7 days for a full refund.
For a vast selection of electronic components Er

equipment of all kinds. Here is just a selection of our
stocks. Many more items listed in our catalogue
available now 70p post paid.

RESISTORS
IW 5% C F 18 to 10r2 2p each 100 for 01.0O
IW 5% C F 108 to 1M 2p each
W 5% C F IOR to 820K Sp each

1011 013.06 Sr each 100 for (3.00
100 MI farces ope.alrro may no mrsmg

POTENTIOMETERS
Preset IW Morro 49

IW Vert 1 1p

Std smote Pot 2.0
Smote Et 50.cl. 60,,
Dual Gang 159

CAPACITORS
Mrs. Plate I Bpi to 411 5p Drs. 01 uF 501/ 3011001m ClEri
Cerarrms 5601 to 22001 69 Ce.arnws I,F 50V 1091100 Mr LSI

270pF F Op
12001 'o4 ;100 vwww 0 ro500101 sop

100 off any one tapeless 30%

Flectrelyuce - polys Tants Full range on catalogue

V. REGULATORS (FIXED) V.8E0ULATORSIVARIA8111
. Ve 100mA 6105 /13112 - 18115 310 L.3"K 1 5 A, C336Ve

10OrnA 79005 191.12 191.15 56p ,':434: 7°AZI,0 ,F,,,,,,,g
. Ve I Amp 1805 2812 1815 SOP 0123 14 130 00 -ASVe 1 ArTsp 1905 1912 1915 SSP 0,23 TO.69 0140

FOTO COATED RESIST BOARD limn gust., fibre glass larnonate
precoared woth posarse Into resost For small hatch 0rotluctron of PCB's
1,111:74.;205.8m112" s 18' (1-B0

I 6rnrn Double sated
100 s ISM...Euro 1.53 100 s 10mns Euro I JO
203 h 1tarnm 1 ICI 203. 114mrn 210
203. 2213mm 3 60 203. 22130rn 410

',AS, s 305mn. 9 10

"t°".7=4'17"M-
Acetate Sheer
Transfer Pack 5 ass. sheets

PANEL METERS
mgvee an espensive 0art of your

Now Me Mrs new quick

32ht mns Sguare Meter

El 62
n_@
@m
12 013

s.

Form Chromic rod.
Plastic Tongs
Data Pen

el 20
CO 96
1088

The Following Dc ranges
50uA 100.4 500uA lcnA
5,114. 101116 50111A 100mA
500mA IA SA 251.1 50V
0811.0 CI %each

Postage & Packing 50p per order (free over (101 Please add VAT at 15%.
Telephone orders welcome by Access or Barclaycard

TRANSISTORS R2010B 2-60

AC128 0-24 TIP29A 0-39
AF117 0-52 TIP29C 0-46

8CI07 0-10 TIP30A 0-39
BC107C 0-12 TIR30C 0-45
ecroe 0-10 TIF31 A 0.39

001080 0-12 TIP31C 0-46

BC109 0-10 TIFWA 0-39

BC109C 0-13 TIP32C 0-46

BC182L 0-10; TIP33C 0-95
BC184L 0-15 TIP34C 0-85

BBCC221142LL 00-100 TT:PP33:2

C

11:9086

00112 0.801TIP41 A 0-46

130115 0-59 TIP410 °A°
B0124 1.68 TIP42A 0:45

IWO TIP42C 0-48
60240A 0_60 TIP110 0-82

80241A 0-60 fill 15 0-82

BF180 0-30 T1P121 0-99
BF199 0-18 TIP126 0-99

BF2448 0-29 TIP141 1.20
13E257 5-30 TIP142 1-20

8FR39 0-24 T1P146 1'25
BFR40 0.24 TIP147 1-25
BFR64 3-00 TIP2955 0-99
BFR79 0-26 TIP30,55 0-57

gppigg 0_26 TIS4.5 0-30
BFW14 0-25 TIS90 0-28

BBFF0Y9503 0%251 220N31030539 00:228°
BLy93A 1440 2N3054 0-48
8U126 2-25 2N3055 0-48
BU208A 2-00 203904 0-14
AApPLA0065

0-2120

20377306730-92225

mj15003 4_06 40871 1-05
mji 5004 5-04 40872 1-05

LIGHTNING ELECTRONIC COMPONENTS
Showroom Et Mail Order Distribution Centre at: -
18 Victoria Road, TAMWORTH, Staffs B79 7HR
Telephone 0827-65767.

IName

IAddress

LHE/4,817

SEND S.A.E. FOR FREE VALVE/BARGAIN
POST 65p

100 6BA Washers
10 No 851" Woodscrews
3 T05 Heatsinks
3 8 -pin DIL Skts
2 1000µF/50v Cans
1 8µF/350v Ax
1 B7G Skt
2 18 -pin DIL Skts

25p PACKS!
10 No 8 Cup Washers
3 PP3 Snaps
10m Connecting Wire
1 100K Multiturn Preset
10 100µF/40v Elects
8 680R 1W Res
1 B9A Skt
1 28 -pin DIL Skt

200 Item 6BA Fixing Fit 95p
250 Item Component Pack

(Good value) f2.50
10 New ECC 83 Valves f5.50
20 New Mixed Tants 95p
10 Glass Reeds 950
5 5mm Red LEDs 550
20 .01/100V Axial Polyesters 55p

ADD VAT 15%
5 5 -way Tag Strips
3 3.5mm Jack Skts
4m 1mm Sleeving
4 100K Presets
3 100µF/16v PCB
1 20mm Panel Fuse
1 B9A Skirted

10 IN4002 Diodes
10 IN4005 Diodes
10 IN4007 Diodes
10 High Wattage Resistors
50 Watt Resistors

Long Leads
7 Mov Valve Data/Circuits

Booklets
25 Mixed Sockets

LETCHWORTH ELECTRONIC COMPONENTS
Spirella Building, Bridge Road, Letchworth, Harts SG6 4ET

TEL: (04626179681

TALK TO THE WHOLE WORLD
.... and discover a new one for yourself.
If you're experienced or even a beginner
our skilled preparation will enable you

to obtain a G.P.O. Licence.

\

British National Radio & Electronics School, Reading, Berks. RG1 1BR

FREE brochure without obligation from:- 1
I British Notional Radio 8, Electronics School I

READING, BERKS. RG1 1BR

I

BLOCK CAPS PLEASE)

LEARN BASIC

ELECTRONICS
with our PPG FUN KITS

Four LEARNING courses plus 50 KITS to prove
your knowledge.

Send for catalogue to:
ELECTROMECH LTD

51a Meldreth Road, Shepreth, Royston, Herts
SG8 6PS

TEL: 0763 61372

RECHARGEABLE
BATTERIES

PRIVATE OR TRADE ENQUIRIES WELCOME
FULL RANGE AVAILABLE SEND SAE FOR LISTS

D.45 for booklet "Nickel Cadmium Power"
 NEW ALL BRITISH MULTI CHARGERS

I NEW SEALED LEAD RANGE AVAILABLE 

SANDWELL PLANT LTD
2 Union Drive, Boldmere, Sutton Coldfield, West Midlands

021-354 9764 After hours 0977 616913
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PRINTED CIRCUIT BOARDS (PCBs) for HE projects have often represented an
obstacle for our readers. Some of you, no doubt, make your own
but our PCB Service saves you the trouble.
NOW you can buy your PCBs direct from HE. All (non -copyright) PCBs will be available
automatically from the HE PCB Service. Each board is produced from the same master as
that used for the published design and so each will be a true copy, finished to a high stan-
dard.
Apart from the PCBs for this month's projects, we are making available some of the
popular designs from earlier issues. See below for details. Please note that only boards for
projects listed below are available: if it isn't listed we can't supply it.

..., ., ..
,,,,ea,,,,Bmad

r Rea i. .cbrsil
. ..........

October 80 September 81 August 82
Nobel! Doorbell £2.64 Power Pack £1.69 Digital Millivoltmeter
Intruder Alarm £2.51 Reaction Tester Game £1.71 (Set of Two) £4.34
Tug 0' War £2.65 'Diana' Metal Detector £3.31 Audio Analyser

(Set of Two) £11.55
November 80 October 81
Memory Bank Synth: Combination Lock £2.65 September 82

Mainboard PCB £3.31 Signal lights
Keyboard PCB

Party Grenade (set of three)
Double Dice

£3.60
£3.47
£2.95

November 81
Sound Torch (Set of Two)

December 81

£5.31
Main Module
Junction Module

ZX PCB
Slot Car Controller

£1.96
£1.70
£3.34
£1.98

December 80 Pedalboard Organ £5.64
Stereo Power Meter £2.83 October 82

January 82 Flash Point Alarm £2.13

January 81
Car Rev Counter £2.99

Intelligent NiCad Charger

February 82

£2.83 Negative Voltage Generator
Squelch Unit

£1.49
£2.52

February 81
Heartbeat Monitor £2.53

Relay Driver
Mast -Head Amp

£2.07
£1.08

November 82
Pedometer/Odometer £2.13

Audio Signal Generator £2.47 March 82 December 82
Digital Dice £1.40 Phase Four £2.83

March 81 Microlog £3.98
Steam Loco Whistle £2.65 April 82 Tape/Slide (two boards) £5.26

Digital Capacitance Meter £4.02
April 81 Dual Engine Driver £3.27 TV Amp £5.70
Super Siren £1.97 Bike Alarm £2.45 Lofty £2.61
Russian Roulette Game £1.60

May 82 January 83

May 81
Voice Operated Switch
Organ 1

£1.67
£4.64

Digital Thermometer
(Set of Two)
Echo-Reverb
Cable Tracker

£4.62

£5.63
£1.85

Chip Probe
Switched Mode Regulator

February 83

£1.82
£1.96

June 81
Envelope Generator
Organ 2

£1.87
£2.53

June 82
Power Supply Design
Auto-Wah

£2.48
£3.08

Incremental Timer
DigiTester PSU

March 83

£7.13
£6.70

Auto Greenhouse Sprinkler £3.45 Loudspeaker Protector £2.51
July 81 Telephone Timer Overvolt Cut-out £2.25
Organ 3 £6.00 (Set of Two) £6.50
Organ 4 £6.00 April 83
Ultrasound Burglar Alarm £2.53 July 82 Auto Power Down £2.10

Tanover £2.13 HE 6502 EPROMmer £7.18
August 81 TVI Filter £1.78 Voice -Over Ducker £3.56
RPM Meter £1.77 Computer PSU £7.68 Mic Preamp Board £2.31
Thermometer £1 67 Solar Radio £1.98

PLACE an order for your PCBs using the form below (or a piece of plain paper if you prefer not to
cut the magazine), then simply wait for your PCBs to drop through your letterbox, protected by
a Jiffy bag.

HE PCB Service, Argus Specialist Publications Ltd, 145 Charing Cross Road, London WC2H OEE
I enclose a cheque/Postal Order made payable to ASP Ltd, Boards Required Price
for the amount shown below Price.
OR
I wish to pay by Barclaycard. Please charge my account number

VISA
OR

I wish to pay by Access. Please charge to my account number

SIGNATURE

NAME
(BLOCK CAPITALS)

ADDRESS
(BLOCK CAPITALS)

Please allow 21 days for delivery

Aitillik

Add 45p p&p

Total Enclosed £

0.45
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HE PCBs

OVIIIINNIFTIMENIMEIr=1911=0

G.A) WA)044) ®o11......
o 417"'...11.00-as y 0.

H E POWER DOWN

Above left, the PCB foil pat tern for the
HE EPROM Programmer.

Below left, the Auto Power Down PCB

The main PCB for the Voice -Over Unit
(Ducker) is reproduced above, and the
Mic Preamp foil pattern is shown below.

HE DUCKER
MIC PRE A MP

°

M-ler° lari!
72 Hobby Electronics, April 1983



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.

AMAZING ELECRONIC PLANS Lasers,
Super -powered Cutting Rifle, Pistol, Light
Show, Ultrasonic Force Fields, Pocket
Defence Weaponry, Giant Tesla, Satellite TV
Pyrotechnics, 150 more projects. Catalogue
£1 (refundable) - from Plancentre,
Bromyard Road Industrial Estate, Ledbury
HR8.

HIGH POWER MERCURY ION LASER,
emits green/red light. Easily built by the
amateur constructor. Ideal school project
etc. Comprehensive kit of plans, including
source of all materials. £5.25 + 25p p&p.
Lastertech, 31 Mill Brow, Chadderton,
Lancs.

ALL NEW COMPONENTS
CMOS: 4012 Sp: 4017 26p; 4019 14p; 4022 32p: 4023 12p:
4024 20p: 4025 404.9 18p; 4071 12p; 4076 29p: 4081 10p; 4518
28p: 4520 26p, 4528 34p; 457 140p; NE567 380 SPX6 20p:
314A223 4p.

111: 7400 131): 7404 Bp; 7412 Bp; 7419 14p; 7414 20p: 7416FJ
12p; 7495 24p, 74LS92 24p.

3013. P&P order under £6 - no VAT

V, Banal, 14 Davigdor Road, Hove, Sussex BN3 1QD
(0273) 732419

II- I4/63,

Auto Electronics, 103 Coventry
Street, Kidderminster. Tel: (0562)

2179

Brand new components by return post or ring
with Access/Barclaycard number for same day
despatch.
All manufacturers guaranteed new stock. All at
most competitive prices. Catalogue available

only 50p. All prices inclusive of VAT.

ADVERTISEMENT
RATES Semi -Display (min 2 cms)
1-3 insertions £7.50 per cm
4-11 insertions £7.00 per cm
12 + insertions £6.50 per cm
Lineage 26p per word (min 15 words)
Box Nos. £2.50
Closing date 2nd Friday of the month
preceding publication date.
All advertisements in this section must he prepaid
Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card (available
on request)

sf.,i your requorements and Ch, P () to

HOBBY ELECTRONICS CLASSIFIED
ADVERTISING, 145, CHARING CROSS RD,
LONDON WC2H

LIE DETECTORS Brand new in steel case
with 100-0-100 microamp meter. Complete
with probes and gel. Price £7.00 (This
includes VAT but not postage). "Q"
Services, 29 Lawford Crescent, Camberley,
Surrey. (Yateley) 871048.

PARAPHYSICS JOURNAL Russian trans-
lations); Psychotronic Generators, Kirliano-
graphy, gravity lasers, telekinesis. Details:
S.A.E. 4 x 9" Paralab, Downtown, Wilts.

ELECTONIC kits for sale: Morse Practice
£4.10, Dice £8.10. SAE for details. Bee
Micro, 33 Bevendean Crescent, Brighton, E.
Sussex.

BURGLAR ALARM EQUIPMENT: As us-
ed in the trade for DIY. JN Security Centre,
176 Sydenham Road, London SE26 5JZ. Tel
01-778 1111 Showroom open six days.

CONVERT ANY TV into Large Screer.
oscilloscope (by external unit). Costs approx.
£12 to build. Circuit and plans £3 or SAE
details. J. Bobker, 29 Chadderton Drive,
Unsworth, Bury, Lancs.

MATINEE ELECTRONIC ORGAN. Profes-
sionally built, as new, buyer collects, no of-
fers £399. Tel Uckfield (0825) 4001.

SPECTRUM GAMES SALE. Venture (7
games in 1), was £6. 3 Compulsive Games,
was £5. The lot on one cassette for just £6.
Bobker, 29 Chadderton Drive, Unsworth,
Bury, Lancs.

KIA RETURN AN AD No. 5 . . . 50 + 50
watt quality poweramp chassis. Wired stereo
contols + sockets; LED . . . protected out -
ours + smoothing, 9-50 volt. . . FR

25Hz-20KHz, fibreglass, instructions . . .

simply return + £8.99 - 8 Cunliffe Road,
Ilkley.

BUMPER BOX OF BITS
WOW!!! We've got so many components in stock, we
can't possibly list them all!! - So buy a box, in it you'll
find resistors, capacitors, displays, switches, panels
with transistors, diodes, IC's, etc., coils, pots . . and
so on. All modern parts -- guaranteed at least 1000

items. Minimum weight 10Ibs. ONLY £8.50 inc.

ELECTRONICS WORLD
IF Dews Road, Salisbury, Wilts SP2 7SN

POWERFUL SW Medium FM portable radio,
only £14.95 p + p £2.55. Sharland Enter-
prises, 7 Mountview, Mill Hill NW7 3HT.

DIGITAL WATCH REPLACEMENT parts.
Batteries, displays, backlights etc. Also
reports, publications, charts. S.A.E. for full
list. Profords, Copnersdrive, Holmergreen,
Bucks HP156SGE.

ELECTRONICS BOOKS. International
publishers. Lowest rates. Ask list. Business
promotion. 376 Lajpatrai Market Delhi India.

BURGLAR ALARM EQUIPMENT. Please
visit our 2,000 sq. ft. showrooms or write
or phone for your free catalogue. C.W.A.S.
Ltd. 100 Rooley Avenue, Bradford BD6
1DB. Telephone 0274-308920.

ELECTRONICS component shop in MAID-
STONE, KENT! Thyronics Control Systems,
8 Sandling Road, Maidstone, Kent.
Maidstone 675354.

AERIAL AMPLIFIERS Improve weak
television reception. Price £6.70. S.A.E. for
leaflets. Electronic Mailorder, Ramsbottom,
Lancashire BLO 9AGH.

CENTURION
ALARMS

We manufacture, you save EEC's
Send s.a.e. or phone for our Free list of
professional D.I.Y. Burglar Alarm Equip-
ment and accessories.
Discount up to 20% off list prices.
e.g. Control Equipment from £15.98.
Decoy Bell Boxes from £5.95 inc.

TRADE ENQUIRIES WELCOME

0484-21000
or 0484 35527 (24 hr. ans.}
CENTURION ALARMS (HE)

i265 Wakefield Road, Huddersheia
9BE, W. Yorkshire
Access & Visa

Orders Welcomed
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HOBBY ELECTRONICS
CLASSIFIED ADVERTISEMENT - ORDER FORM

If you have something to sell now's your chance! Don't turn the page - turn to us!
Rates of charge: 26p per word per issue (minimum of 15 words). Box Nos. £2.50
and post to HOBBY ELECTRONICS, CLASSIFIED DEPT., 145 CHARING CROSS ROAD, LONDON WC2

£3.90

£5.20

£6.50

£7.80

£9.10

£10.40

£11.70

£13.00

Please place my advert in HOBBY ELECTRONICS for issues commencing as soon as possible.
I am enclosing my Cheque/Postal Order/ International money
Order for: (delete as necessary) £ (Made payable to A.S.P. Ltd)

'OR Debit my Access/Barclaycard
(Delete as necessary)VISA

All classified advertisements must be paid for in advance.

RECRUITING?
SELLING A PRODUCT?

OR A SERVICE?
GET MAXIMUM BENEFIT FOR

YOUR MONEY
FIND OUT ABOUT OUR WHOLE
RANGE OF PUBLICATIONS IN:

COMPUTING
VIDEO
RADIO

ELECTRONICS
Simply telephone

ASP CLASSIFIED
01-437 1002

(We take Access and Barclaycard)

Please use BLOCK CAPITALS and include post codes.

Name (Mr/Mrs/Miss/Ms)
(delete accordingly)

Address

Signature Date
Daytime Tel. No.
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MULLARD SPEAKER KITS
Purposefully designed 40 watt R.M.S. and 30
watt R.M.S. 8 ohm speaker systems recently
developed by MULLARD'S specialist team in
Belgium. Kits comprise Mallard woofer 18" or
5"1 with foam surround and aluminium voice coil.
Mallard 3" high power domed tweeter. B.K.E.
built and tested crossover based on Mullard
circuit, combining low loss components, glass
fibre board and recessed loudspeaker terminals.
SUPERB SOUNDS AT LOW COST. Kits supplied
in polystyrene packs complete with instructions.
8" 40W system - recommended cabinet size 240
x 216 x 445mm
Price E14.90 each. + 1200 P Er P.
5" 30W system - recommended cabinet size
160 x 175 x 295mm
Price E13.90 each + E1.50 P 8 P.

Designer 'approved flat pack cabinet kits,
including grill fabric. Can be finished with iron on
veneer or self adhesive vinyl etc.
8" system cabinet kit £8.00 each + £2.50 P En P.
5" system cabinet kit E7.00 each + C2.00 P & P.

STEREO CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechanism 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. Autostop. Six piano
type keys, record, rewind, fast forward, play, stop and
eject. Automatic record level control. Main inputs plus
secondaiy inputs for stereo microphones. Input
Sensitivity: 10016V to 2V. Input Impedance: 68K.
Output level: 400mV to both left and right hand
channels. Output Impedance: 10K. Signal to noise
ratio: 45dB. Wow and flutter: 0.1%. Power Supply
requirements: 18V DC at 300mA. Connections: The
left and right hand stereo inputs and outputs are via
individual screened leads, all terminated with phono plugs
(phono sockets provided). Dimensions: Top panel 5iin
x 114in. Clearance required under top panel 21in.
Supplied complete with circuit diagram 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)
£3.50.

(P11) 80 LOUDSPEAKER

The very best in quality and value. Ported
tuned cabinet in hardwearing black vynide with
protective corners and carry handle. Built and
tested, employing 10in British driver and Piezo
tweeter. Spec: 80 watts RMS; 8 ohms; 45Hz-
20KHz; Size: 20in x 15in x 12in; Weight: 30

pounds.
Price: E49.00 each. E90 per pair
Carriage: E5 each. £7 per pair

 UDSPEAKERS
15" 100 watt R.M.S. (HI-FI, P.A., DISCO,
BASS GUITAR) Die cast chassis, 2"
aluminim voice coil, white cone with
aluminium centre dome. 8 ohm imp., Res.
Freq. 20Hz., Freq. Resp. to 2.5KHz., Sens.
97dB (As photograph). Price: £32.00 +
£3 carriage.
12" 100 watt R.M.S. (HI-FI) Die cast
chassis. 2" aluminium voice coil. Black
cone. 8 ohm imp., Res. Freq. 20Hz., Freq.
Resp. to 4.5KHz. Sens. 95da. (As
photograph). Price: £23.50 + £3 carriage.
8" 50 watt R.M.S. (HI-FI, P.A.) 11/2"
aluminium voice coil. White cone. 8 ohm
imp. Res. Freq. 40Hz., Freq. Resp. to 6KHz.
Sens. 92dB. Also available vyith black cone
fitted with black metal profebtive grille. (As
photograph). Price: White Cone £8.90,
Black cone/grille £9.50 P&P £1.25.
12" 85 watt R.M.S. McKENZIE C1285GP (LEAD GUITAR, KEYBOARD, DISCO) 2"
aluminium voice coil, aluminium centre dome, 8 ohm imp., Res. Freq. 45Hz., Freq.
Resp. to 6.5KHz., Sens. 98dB. Price: £22.00 + £3 carriage.
12" 85 watt R.M.S. McKENZIE C1285TC (P.A., DISCO) 2" aluminium voice coil. Twin
cone. 8 ohm imp., Res. Freq. 45HZ., Freq. Resp. to 14KHz. Price £22 + £3 carriage.
15" 150 watt R.M.S. McKENZIE C15 (BASS GUITAR, PA.) 3" aluminium voice coil.
Die cast chassis. 8 ohm imp., Res. Freq. 40Hz., Freq. Resp. to 4KHz. Price: £47 + £4
carriage.

PIEZO ELECTRIC TWEETERS MOTOROLA
Join the Piezo revolution. The low dynamic mass Ino 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'

TYPE 'C'

TYPE 'E'

TYPE 'D

TYPE 'A' IKSN2036A) 3- round with protective
wire mesh, ideal for bookshelf and medium
sized Hi-fi speakers. Price £3.45 each.

TYPE 'B' IKSN1005AI 3'," super horn. For
general purpose speakers, disco and P.A.
systems etc. Price £4.35 each.

TYPE 'C' (KSN6016A) 2- - 5" wide dispersion
horn. For quality Hi-fi systems and quality
discos etc. Price £5.45 each.

TYPE 'D' (KSN1025A)..." 6" wide dispersion
horn. Upper frequency response retained
extending down to mid range 12KHz). Suitable
for high quality Hi-fi systems and quality
discos. Price £6.90 each.

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

TYPE 'F' IKSN1057A) Cased version of type
'6'. Free standing satellite tweeter. Perfect
add on tweeter for conventional loudspeaker
systems. Price £10.75 each.
P&P 20p ea. (or SAE for Piezo leaflets).

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

4%" x x 21/2"
16

 Easy snap in fixing through
panel/cabinet cut out

 Insulated plastic case
 Full wave control using 8am

triac
 Conforms to BS800
 Suitable for both resistance

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

Price: £11.70 each + 50p P&P
(An suantit

BSR P256 TURNTABLE
P256 turntable chassis  S shaped tone arm

Belt driven  Aluminium platter 
Precision calibrated counter balance  Anti -
skate i(bias device)  Damped cueing lever
 240 volt AC operation IHz)  Cut-out
template supplied  Completely manual arm.
This deck Ores a completely manual arm and is
designed rifirnarily for disco and studio use
where all the advantages of a manual arm are

) required.
Price: £28.50 E2.50 P&P

PuWEP AMPLIFIER MODULES

BK ELECTRONICS
Prompt Deliveries

VAT inclusive

prices

Audio Equipment

Test Equipment

by

Thandar

and

Leader

KEYBOARDS
111.11111111111111111111*rn -
aaauua*axc
111111,0Th

MEMBRANE KEYBOARDS
manufactured from a tough poly-
carbonate film mounted on 1 mm
glass fibre printed circuit board
assembly incorporating silver plated
contacts.
16 way numeric keyboard I

Standard keyboard providing 0-9
and A -F functions.
Size: 100mm x 100mm x 2mm. Price: E5.99 + 35p p&p
Alpha Numeric Keyboard Full size 55
key non encoded keyboard with the
commonly required functions in a

Owerty array. Matrix output via a 16 pin
DIL socket.

Size: 350mm n 100mm x 2mm. Price: £13.99 + 50p p&p

100 WATT R.M.S. A WATT R.M.S.
MODULES
Power Amplifier Modules with integral toroidal
transformer power supply, and heat sink. Supplied
as one complete built and tested unit. Can be fitted
in minutes. An LED Vu meter is available as an
optional extra.
SPECIFICATION:
Max Output PoWer: 110 watts R.M.S. IOMP 1001

310 watts R.M.S. IOMP 3001
Loads: Open and short circuit proof. 4-16 ohms.
Frequency Response: 20Hz - 25KHz t3dB.
Sensitivity for Max. Output:
500mV at 10K (OMP 100) 1V at 10K COMP 3001
T.H.D.: Less than 0.1%
Supply: 240V 50Hz
Sizes: OMP 100 360 x 115 x 72mm

OMP 300_460 x 153 x 66mm
Prices: OMP 100 £31.50 each + £2.00 P&P

OMP 300 1119.00 each +.03.00 P&P
Vu Meter E6.50 each + 50p P&P

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

Build a quality 60 watt R.M S system

* 10" Woofer 35Hz-4.5KHz
* 3" Tweeter 2.5KHz-19KHz
* 5" Mid Range 600Hz-8KHz
* 3 -way crossover 6dB/oct 1.3 and 6KHz

Recommended Cab -size 26" x 13" x 13"
nod with attractive cast alum mum fixing es
r, neons and mesh protective galls which are

ovable enabling a unique chwhe of cabinet
cg Can lie mounted directly on to baffle

) or without conventional speaker fabrics
,hree units have alum:n:001 centre domes

rolled foam surround Crossover hoill
sphou loaded loudspeaker terminals and

nsseci inounhno panel
Price £22.00 per kit a £2.50 postage and pack

s,pdrat,ly psi es on request

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 £17.99 each + £3.00 P&P.

B.K. ELECTRONICS
37 Whitehouse Meadows, Eastwood, Leigh-on -Sea, Essex SS9 5TY

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

TYPE



RESISTORS

CARBON FILM
5% HI -STAR
LOW NOISE
100 to 10M4
'LW E24 2p
',W E24 2Yip
1W E12 6P
2W E12 12p

METAL FILM
ULTRA STABLE

0.4 EXTRA
LOW NOISE
100 tp 1M12
2% E24 5p
1% 524 Op

LOW OHMIC
GLAZE ViW
0-220 to 8.211

E24 lip

WIREWOUND
ON CERAMIC

612 SERIES
2to 3 WATT
0.220 to 3302 28p
4 to ],WATT
0.470 to 6k8 33p
10 to 11 WATT
10 to 33K 37p

POTS b
PRESETS

ROTARY POTS
LOW NOISE

SPINDLES
E3 SERIES
40710 2M LIN 32p
4K7 to 2M

LOG 32p
As above with
DP mains
switch 79p
As above stereo
no switch) 89p

PRE-SETS PIHER
IDUSTPROOF/
E3 1004/ to 10M4
MiniVertical 15p
Mini Hzontal 15p
Standard Vert 18p
Standard Hor,e

18p

CERMET 20
TURN PRECISION

PRE-SETS
1/4" E3 Series

500 to 500K 89p

CAPACITORS

CERAMIC 100V
DISC (PLATE/

E12 MICRO -MINI
typically n5%

1pF ro 10nF 7p

POLYCARB 5%
SIEMENS 7.5mm
MINI -BLOC E12

2508
hiF to 5,93 7p
8n2 to 47.F 13,4

56nF to 150nF 10p
100V
10000 to 150nF

lip
1000F to 270nF

14p
330nF to 39130E

20p
470nF to 560nF

26p
6800F 30p
1,F110mm1 35p

POLYESTER
250V RADIAL

1C2801
10nF. 15nF, 22nF,
33nF, 470F, 68nF,
100nF 7p
150nF, 220nF 1
3300F. 479nF 1

680nF 18p
1 eF 122P
1205.2202 39p

FEEDTHROUGH
1nF 500V 7p

HIGH VOLTAGE
Capacitors

please enquire
4, types in

stock
TANT BEADS

1 35V 14p
22 35V 14p
33 35V 14p
47 35V 14p
68 35V 140
1.0.350 140
2.2 35V 14p
3.3'35V 18p
4.7 16V 18P
4 7 35V 20p
6.8.25V 209
6.8 35V 21p
10 16V 18p
10 35V 27p
15 10v 22p
15 166 300
15 25V 32p
22 6.3V 26p
22 160 299
33 10V 30p
47 3V 14p
47 6.3V 34p
47 16V 39p
100 13V 32p
100 10V 55p

2.2 100 lip
2 2 350 30p
3.3 25 10p
33 40 lip
3.3 63 12p
4.7 16 Op
4.7 25 9p
47 40 11p
4 7 63 12P
4.7 100 14p
10 25 131/

10 40 12p
10 63 19p
10 100 16p

vEd V
22 25 11p
22 40 10p
22 63 16p

22 100 21p
47 25 14p
47 00 17p
47 63 26p
47 100 28p
100 16 14p
100 25 16p
100 40 22p

100 63 25p
100 100 30P
220 10 16p
220 16 17p
220 25 22p
220 40 25p
220 63 30p
220 100 90p
470 16 22p
470 25 28p
470 40 33p
470 63 43p
470 100 60p
1000 16 30p
1000 25 38p
1000 40 Ofip
1000 63 65p
2200 16 40p
2200 25 63p
2200 40 70p
2200 63 134p
4700 16 75p
4100 25 89p

RADIALS IPC B
wIres one end)
Matsushaa only

gFd V
10 16 6p
22 10 6p
22 16 1p
47 10 7p
47 16 Op
100 10 9p
100 16 10p
220 10 lip
220 16 12p
470 10 17p
470 16 18p
1000 10 20p
1000 16 246
2200 10 34p
2200 16 44p

1RAN5
FORMER,

All 2400 Primary
6 0 60. 9 0-90.
12 0 12V,
15 0 15V

100mA 95p
lA 2.90

20 0-200
1.25A 62.90

12 0; 12 0
500A 4.35

12-0; 1240
100VA 8.95

0.6r6t 9 4 9
125A 125

These goods are
heavy send extra

p&p We will
credit any
dif ference

VEROBOARD

0 1" COPPER
TRACKS

2.5 3 75 80p
2 5 5 90p
3.15 3.75 90p
3.75 5 103p
2.5 17 280p
3.75 I / 355p
4.79 ) 17 466p
VC/ Board 180P
Dip Board 3.50
Track Cutter 135p
100 Pins 49p
Veroblock 3.95

Vero Wiring
Pen r Spool 3.35
Spare Spool 75p
Combs 6p

PC0
MATERIALS

FERRIC
CHLORIDE

Quick dissolving
pellets Im0 with
1 litre water, 159

ETCH RESIST
TRANSFERS
1 Thin lines
2. Thick lines
3. Thin bends
4. Duck bends
5. DIL pads
6. Transistor pads
7. Dots 44- holes
8. 0.1" edge cons
9. Mixture
Any sheet of
above 35p

ELECTROLYTICS
Mainly Matsushita

1Panasonic I Er

Siemens
AXIALS (Wires
each end)

gEd V
47 63 Op
47 100 Op
47 350 30P

1 63 Op
1 100 9P
1 500 40p
2 2 25 8p
2 2 63 9p

GRADE ONE
GLASS PCB
5091 S'd d
178 240mm 95p
420 195mm

130p
20  245mm

196p
DALO ETCH
RESIST PEN
Y spare nib 90p

PHOTO
SENSITIVE PCB
1st Class Epoxy
Glass For better
results than spray
ing. Expose to UV.

Top gualgy. Donn
throw these bat
teries way they
charge mote 1,000
times(
HP211.2AH1 2.10
HP2140111 4.75
HP7 I 1/4 AHI 99p
HP1111.2081 229
PP3 4.95
Chargers
TYPE H
Adjustable to 6
of any HP njoe
above E15.59
TYPE M
As above but
charges 4AH
batterres
taster E25.95
TYPE P
PP3 0550
TYPE A
HP7 ill,' to 4 at

ono 65.85

RECHARGEABLE
BATTERIES

Prices per Metre
Solid connecting
wine 5p

Mains/Speaker
Cable
Twin 1 amp 14P
Twin 24, amp 16p
3 Core 2'4 amp

8p
3 Core 6 amp 31p
3 Core 13 amp

56p
Screened Cable
Single 14p
Stereo 27p
Mini Single 12p
Mini Stereo 15p
4 Core 4 Screens

04p
4 Core 1 Screen

54p
8 Core file2 Core 80P
Aerial Cable
500 RG58A 36p
7551 UHF 36p
750 VHF 213p

3000 Fiat 14p

Rainbow Ribbon
Cable

Prices per foot

8 Way 19p
10 Way 210
16 Way 30P
20 Way 38P
24 Way 47p
30 Way 55p
32 WOO 57P
40 VAn ?2P

Single sided
00 a 160 1.55
00 220 1.90

203 0 114 1.85
233.. 220 3.99
Double sided
00 x 160 1.65
00 s 220 215

203 v 114 2.21
233 220 4.55
Developer for
above Ido not use
Sodium Hydroxi

de11500m1 2.50

and

252905 28p
2529050 29p
252906 259
2102906A 30p
2102907 25p
252907A 26p
252920 147
252923 25p
252924 15p
252925 15p
252926 10p
253053 27p
2N3054 56P
2N3055 60p
253055H 120p
2N3250 36p
253251 360
253439 98p
253440 80p
253441 1.25
253442 1.35

2534421406 125
253446 4.80
2103446 6.09
253447 5.72
253448 666
253468 1.00
253512 1.06
253553 2.30
253638 55P
2536386 67p
253702 10p
253703 10p
253704 10o
253705 10p
253706 10p
253707 10p
253708 10p
253709 10p
253710 10p
2193711 10p
253712 2.00
253713 1.38
253714 2.98
253715 3.31
253716 160
253773 1.99
253819 25p
253820 38p
253821 1.84
2N3822 90p
253823 45p
253824 170
253866 90P
253903 15p
263904 15p
253905 15p
2103906 15p
254030 669
254031 55p
254032 65p
254036 58P
254037 43p
254240 3.00
254347 2.26
254400 15p
2N4401 27p
254402 30p
250403 30P
2N4409 36p
254410 42p
2N4427 79p
2N4870 80p
254871 56p
254888 92p
2N4901 169
254902 152
254903 3.24
2N4904 2.75
254905 3.25
250906 142
254907 120
254908 3.70
254909 2.90
254918 95p
254919 1.28
254920 1.34
254921 55p
254922 69p
2N4923 99p
255086 36p
255087 39p
255088 37p
255089 37P
2N5190 6IIIP
255191 70p
2N5193 90P
255194 79p
255245 37p
2N5246 40p
2N5247 450
255248 46p
255249 48p
255265 288
255293 98p
2N5294 1.28
255295 1.37
255401 35p
255415 1.10
255416 164
255447 16p
255448 19p
2N5449 21p
255450 23p

.1.620 255461 2520

255457 29p
255458 290
255459 299
255460 72p
255551 37p
255884 595
255884 595
256121 54p
256122 56p
256123 59p
256124 56p
256125 59p
256126 71p
256129 79p
256130 93p
256131 98p

Britain's largest 256132 83p
retail selection. 2N6133 1.14
A small sample of 256134 1 36
our vast stocks. 256253 1.05

2N6254 165
2SC1306 95p
2502076 1./U
26J49 3.50
25J50 175
25382 429
250134 3.50
250135 175
250226 4.29
35128 112
35140 237
35200 6.93
35201 2.913

40360 60p
40361 67p
40362 67p
40363 222
40406 1.39
47407 758
40408 158
40410 1.80

0/00 CABLE

SOLDERING

ANTEX
SOLDERING
IRONS
C240115W, 4 59
X25125W) 4.99
Iron 1.65
C240 Element 1.99
X25 Element 205
Bits C240
No. 2 I Small I 850
No. 3 I Medl 65p
No. 6 I Micro) 65p
Bits X25
No.50 (Sins). 650
N0.51 IMedl 65p
No -52 ILgel 65P
SOLDER 125gms
8 swg 295

22 swo 110

PLUGS Er
SOCKETS

D' Connectors
25 Wav
Solder.
Male
Female '2.09
'CO Wire -Wrap

Male 160
Female 2.09
Covers 61.00

'hone Plugs
Ilk Red Grn
651 or Yellow 15p
Line Skis 150
Chas. Skt 120p

Dual 30p
Dead 40P

TRANSISTORS

25930 20p
259300 30p
251893 30p
252102 39p
252217 39p
252218 33p
2N22184 25P
252219 27p
2522190 2130
252220 22p
252221 22p
2522210 23p
252222 24p
2522226 25P
252223 /60
2N2223A 4.15
252368 26p
252369 19P
2523690 18P
2529040 27p

00411 2.85 BC547A 14p
40412 90p 005478 14p
40673 83p BC548 12p
40822 1.80 BC548A 13p
40871 899 BC5486 14p
40872 690 BC548C 15p
AC125 35p 60549 13p
AC126 25p BC549B 14p
AC127 259 BC549C 15p
AC128 250 BC550 30p
AC132 39p BC550C 33p
AC141K 28p 60557 15p
AC142K 28p 605574 16p
AC151 51p 0055713 169
AC152 45p BC558 140
AC153 65p 305586 15p
AC1535 64p BC5588 16p
AC176 27p BC558C 17p
AC176K 37p BC559 15p
AC187 25p BC559B 16p
AC187K 28p BC559C 17p
AC188 26p BC560 32p
AC188K 400 BC560C 34p
AF239 55p BC650 45p
AF240 1.00 BC651 4fip
AL102 3.49 BCY70 16p
AU110 2.20 BCY71 16p
AU113 3.67 BCY72 19p
BC107 10p 130131 44p
BC107A 12p BD132 400
BC107B 12p 80135 40p
BC108 10p 80136 400
BC108A 12p 80137 4211
BC10813 12p 130138 39p
BC108C 14p 00139 39p
BC109 10p 60140 39p
801090 12p 130237 98p
BC109C 12p 60238 96P
BC140 29p 002396 57p
BC141 37p BD239C 64P
BC142 29p 002406 590
130143 34p BD240C 73p
BC147 10p 1302410 Rip
8C1470 10p 80241C 67p
BC1478 10p 002426 65p'
BC147C 20P BD242C 700
00148 10p 602430 72p
BC148A 12p BD243C 85p
BC14813 13p 602446 82p
BC148C 13p BD244C 100
BC149 10p 1302450 1.14
BC1498 12p BD245C 1.30
BC149C 13P 130246A 120
130I52 35p BD246C 1.50
6C153 23p 602496 2.00
BC154 27p BD249C 231
BC157 11p 602506 2.11
BC157A 12p BD250C 2.46
001578 13p 130437 88p
BC158 10p 60438 88p
BC158A 12p 00439 909
BC15813 13p EiD400 91p
BC159 11p BD441 91p
BC159A 12p 80442 93p
BC159B 13p 80529 -1120
BC159C 18p 60530 130
BC160 42p 130535 75p
BC161 48p 00536 75p
BC167 10P I3053/ 80p
8C167A 10p 00538 8020
BC 16713 13p 130539 BOP
BCI68 10p BD539C 1.10
0C1686 10p 139540 85,
BC168C 10p 812540C 120
60169 10p 00675 72P
BC16913 10p 60676 77p
BC169C 10p 130677 78p
BC177 16p 80678 83p
801770 25p 80711 112
BCI 77B 26p 00712 132
BC178 16p 60X14 1.30
BC I78A 24p 80X18 1.59
BC1786 25p 60X32 3.47
BC179 20p BD454 1.T0
BC179A 25P 60055 1.75
BC19713 25p 80056 1.80
BC179C 27p BDY57 525
8C182 10p 00058 6.15
BC182A 12p 00194 12P
BCI82B 13P 8E195 12P
BC182L 10P 6E196 12p
BC182LA 13P 60197 12p
BCI82LB 14P 8E198 15p
BC183 1011 6E199 15p
BC183A lip 80200 1.49
001836 12p BF224J 32p
BC183C 13p BF225J 35p
BC183L 109 BF240 38p
BC183LA 13p 8E241 38p
BC18358 13p BF244A 35p
BC183LC 14p 002445 39p
00I84 10p BF245A 30p
EI018413 12p 002458 51p
BC184C 13p 80246 52P
BC1134L 10p BF246A 39p
BC19458 13p E15246B 53p
BC1841C 14p BF247A 54p
BC186 24p 8024713 55p
O 0167 24p 6E254 39p
BC212 10p BF255 42p
BC212A 12p 130256.4 350
BC21213 13p 002566 48p
BC212L 10p BF256C 62P
BC212LA 13p BF257 30p
BC21218 14p 510258 32p
00213 10p 8E259 35P
BC2I3A lip BF457 46p
8021313 12P 00458 58p
BC213C 13p BF459 62p
BC2131 10p I3F469 85p
BC213LA 13p 00470 85p
BC213LB 13p 80039 25p
BC213LC 14p BFR40 25p
BC214 10p 6E1341 25P
8021413 12p BFR79 25p
BC214C 13p BER80 25p
BC2141 10p BER81 250
BC21418 13p (3E890 2.11
BC2145C 14p 00928 295
80237 14p 8E661 1.50
BC237A 16p BFS98 1_70
13023713 17p 0F529 26p
BC237C 18p BFX30 27p
BC238 14p 00050 230
BC2380 15p 00051 23p
002388 16p BP/52 23p
BC238C 17p BP/53 Sip
BC239 15p BSX19 24p
BC2390 16p 0S520 24P
BC23913 17p 8SX21 40P
BC239C 180 08100 2.22
8C300 45p 131105 1.70
BC301 44p 811108 2.95
BC302 43p 08109 3.29
8C303 47p 00126 1.47

00327 14P 88204 2.25
BC328 14P BU205 1.75
BC337 15P 00206 1.89
00338 15P BU208 1.98
80440 np 05226 3.25
O 0441 33p 0U3265 235
BC460 321, 011406 1.45
BC461 33p 811407 1.45
80516 40p 85408 1.35
13C517 40p 80500 295
BC547 13p 000199 3.95

CRICKLEWOOD ELECTRONICS LTD.
40 Cridclewood Broadway, London NW2 3ET. Tel. 01-452 0161. Tlx. 914977.

Here's a selection from our vast stocks. Full price list free on request. Orders by 'phone quoting
credit card no. or by mail order. Callers welcome. All products first grade franchised source.

All in -stock items despatched same day. Official orders welcome from Govt. Depts, schools, etc.
Please add 60p p&p + 15% VAT. Overseas orders no VAT but allow E2.00 min. pap

Quantity discounts negotiable.
TRY US NOW - WE'VE GOT WHAT YOU NEED.

E430 5.95
3300 48p
J310 53p
MJ802 3.99
M0900 2.90
MJ901 3.10
MJ1000 2.50
MJ1001 300
MJ1800 160
MJ2500 2.19
MJ2501 2.25
MJ2955 1.00
MJ3000 219
MJ3001 225
MJ4502 3.99
MJ15003 4.85
MJ15004 5.55
MJ15015 2.45
MJ15016 134
MJE340 53p
MJE350 150
MJE2955 99p
MJE3055 69p
MPSA05 23p
MPSA06 25p
MPSA 10 28p
MPSA 12 29p
MPSA13 48p
MPSA14 46p
MPSA16 30P
MPSA18 65p
MPSA20 48p
MPSA42 49p
MPSA43 49p
MPSA55 28P
MPSA56 30p
MPSA65 40p
MPSA66 47p
MPSA70 45p
MPSA92 39p
MPSA93 39P
MPS101 42p
MPSL51 480
MPSUO1 840
MPSUO0 1.32
MPSUO5 55p
MPSUO6 56p
MPSUO7 750
MPSU51 880
MPSU55 5/30
MPSU56 59p
MPSU57 1.20
OC20 230
0C25 2.50
0028 1.70
0029 235
0C35 235
0C43 70p
0C44 82p
OC70 50p
0071 50p
0072 50p
0082 50P
0083 75p
TIP29A 32p
TIP29C 38p
TIP30A 35p
TIP30C 38p
TIP31A 38p
TIP31C 39p
TIP32A 313p
TIP32C 42p
TIP33A 65p
11933C 78p
119340 74p
TIP34C 880
TIP350 1.09
TIP35C 1.28
TIP36A 1.29
TIP36C 1.39
TIP41A 49p
TIP41C 55p
TIP42A 55p
TIP42C 65p
TIP49 1.20
TIP50 140
TIP53 167
TIP54 168
TIP110 74P
TIP112 90P
TIP115 81p
TIP117 96p
TIP120 69p
719122 73p
TIP125 84p
719127 840
119130 93p
119132 93p
TIP135 99p
TIP137 99p
TIP140 1.00
TIP142 1.01
TIP145 1.15
TIP147 1,15
TIP162 0.95
TIP2955 77p
TIP3055 70p
11543 40p
315880 62p
VN1OKM 60p
'VN46AF 80p
VN66AF 85p
ZTX107 10p
210108 10p
ZTX109 10p
ZTX300 13p
210301 15p
Z10(302 15p
ZTX303 23p
ZE)(304 15p
ZTX310 35p
ZTX311 32p
ZTX312 35p
ZTX313 36p
ZTX314 24p
211X320 35p
27)(330 35p
20)(341 280
ZTX450 39p
ZTX500 10p
21)(501 140
ZTX502 14p
ZTX503 17p
ZTX504 24p
ZTX5I0 34p
ZTX530 2420
ZTX531 259
ZTX650 45p

DIODES
15340 30P
15821 70p
15823 92p
15914 Op
15916 10p
154001 4p
154002 Chp
1N4003 514p
1101004 515p
1N4005 Op
154006 6%p
154007 7p
1104009 20p
154148 Sp
154150 18p
1104448 22p
155400 12p
155401 13p
155402 10p
155403 15p
155404 18p
155406 18p
155407 19p
1015408 no
1N5024 52p
1544 10p
86102 25p
BA115 25p
06133 40p
80138 30p
06142 20p
80155 15p
86156 38p
86157 25p
O 6158 30p
8A159 32p
BA182 40p
00201 18p
130202 26p
00316 25P
06317 25p
86318 30p
BAVIO 16p
BAV19 151
86620 15p
BAX13 10p
BAX16 lip
00126 20p
BY127 22p
05134 520
00182 126
O 5206 36p
130207 36p
05223 1.56
00297 18p
00299 55P
MZ2361 1.80
0047 20p
0090 10p
0091 10p
0095 20p
00200 20p
06202 20p

SCRs. TRIACS.
DIACS

THYRISTORS
4. 8 Et 12 Amps
Texas 10220

Suffice. A 1000
El 2000
C 300V
D 4000
M 6000

TICI06A 46p
TIC106B 47p
TIC106C 489

46 TIC106D 49p
TIC105M 88p

TIC116A 66p
TIC1168 68P

00 TIC1160 71p
TIC116D 73p
TIC116M 80P
TIC126A 72p
TIC12651 72p

2A TIC126C 73p
TIC126D 77p
TIC126M 95p

TRIACS
Texas 4000

T0220 Case
TIC206014A I No
M22501601 74p
TIC226003A I 88p
TIC2360112A1

1.16
T1C2461016A1

122
TIC253D120A/

TIC263D125A1
1.90

2.11

DIACS
8131130 40p
ST2 25P

S0414001 10p
00818001 5520

6 amp rope
Square will hole

PW0111001 50P
PVV021200/ 78p
PWOO 14001 85p
PW06 16001 90p

25 amP 14/P0
Metal clad with
hole

KO1 (1001 2.20
K0212001 2.30
K0414001 2.80
K061600/ 100

OPTO

LEDs
R Red
G Green

Yellow
Large diffused

1 .50,
R50 Op 7p
G5D 15p 12p
Y5D 16p 12p
Small diffused
R2D Op 6p
0,20 12p 10p
520 12p 10p
Micro 0 1"
RID 25p 22p
G1D 27p 25p
010 27p 25p
Large clear
R5C 12p 10p
G5C 17p 13p
Y5C 17p 13p
Super bright high
efficiency
Large 1100
times brighter)
R5U 38p 29p
G5U 42p 34p
05U 42p 340
Rectangular
Stackables LEDs
R6L 17p
G6L lop
Y61. 19p

ZENER DIODES

4130 500mW
E24 Series

2 4 47V 7p

1.3 Wait
E24 Series
3.3820 140

BRIDGE
RECTIFIERS

I PIV shown
brackets)

144 amp type

000111001 20p
W0212001 26p
1/1/0414001 28p
W0818001 40p

2 amp type
Square with hole

S011100/ 17p
50212001 10p

LINEAR ICs

AY 1 5050 95p
003 8910 5.49
AY3 8912 559
CA3048 299
CA3059 2.80
CA3090A0 170
CA3130E 87p
CA31301 100
CA3140E 39p
CA31401 95p -
041366W 240
1401388 2.54
CL7106 7.50
CL7107 9.75
CL7611 97p
CL7660 1.95
CL8038 295
CL7555 go,
CL7556 1.50
C7120 3.20

LC7130 3,20
LC7137 3.85

1.40
351 47p

1,35
92p
83p

LF356 929
LF357 1.09
LF398 4.59
LM335Z 1.19
LM3465 62p
LM349N 1,16
LM350K 060
LM3795 4.50
LM380514 750
LN138058 1.50
5513810N 226
LM38110 1.40
LM38210 1.12
LM3831 3.420
LM384N 1.40
LM386 889
LM38810 243
LM3910/60 1.10
LM391,080 1.05
LM723CH 121
1M723CN 409
LM725CH 3,40
LM72500 3.19
5M733 69p
LM741CH
LM741CN 15p
LM747CN 69p
LM

44"74(8THN 1.N)35p
LM1871 4.39
LM1872 4.38
LM18136 744
LM1809 3,77
1M290710 275
LM2907N8 2.80
1M291710 1.89
LM29175 1.89
LM3900 49p
LM3911 1.20
LM3914 0.00
LM3915 200
LM3916 2.50
LM13600 1.10
0M335 7.20
NE5315 1.36
NE5435 2.50
5E5445 1.80
NE555 16p
NE556 45p
NE558 1.89
58500 3.25
NE565 1,18
NE566 1.49
NE567 1.37
NE570 3.75
NE571 3.76
NE5534A 95p

PLLO2A 1.96
PL 503A 1275
RC4136 59p
TBA500 2.97
TBA5000 3.11
TBA510 2.95
TBA5100 3.05
TBA520 2.57
TBA5200 275
1130530 2.56
1005300 2.76
706540 2.72
TBA5400 2.74
180550 3.25
T8A5500 3.27
TBA560C 2.87
1130570 2.37
1005700 248
TCA910 2.19
TCA940 1.99
TDA1002 139
TDA1003 3.94
TDA1004 2.67
11301005 3.94
TDA1010A 2.25
TDA1022 4.95
TDA1024 1.19
11102610 3.90
TDA26110 2.50
UAA170 1.59
566180 169
UL102003 8.5p
UPC575C2 2.50
LIPC1156 2.75
X142206 292
ZN414 79p
25419 1.90
051034 190
ZN1040 6,75

74205

7400 lip
7401 lip
740274 11p

032p
7004 12p
0405 1550

74117:7744447
111116:446pPPPPP

70441132 ,164,0

7'441'64 177 pp

7417 17p
7420 15p
7421 20p
7422 2020
77442253 12.0pp

7426 18p
7427 18p
7420 18p
7430 14p
7432 17p
7433 21p
7437 1920

477774:4472
261175: PPPP

7443 6520

777444444654 5041ppP

7447 35p
7448 4020

111555PPP

77446702 215P5P

7473 23p

774477.54 22loop

7 .024p

7480
7481 1.19
7482 63p
7483 38p
7484 63p

774% 6°18pP

74927774 25P
35p125P1

7493 3420
24p

7495 3420

7497 85p
74100 80p

741°4 55°p741055p
74107 20p
74107 20p
7744110910 2295pp

74116 5020

74110' 53,3
741191 5720
74120 5920

74123 34p

74126 29p

3274136741 2np7p
74141 5520

74142
1.95
175

74143

7414574144

1.. 95p

74147 89p
74148 55p
74150 499

717441:545t
49p40p

55

74153 35p

4

/4156 40p
74157 30p
74159 75p
74160 10P
79161 40p
74162 40p
74163 40p
74164 40p
74165 40p
74166 48p
74170 1.17
74172 2.50
74173 48p
74174 54p
74175 49p
74176 39p
74177 05p
74178 68p
74180 40p
74181 1.15
74182 55p
74184 90p
74186 90p
74186 4.55
74188 2.50
74190 45p
74191 45p
74192 456
74193 05p
74194 40p
74195 40p
74196 40p
74197 48p
79198 77p
74199 77p
74221 53p

744L5 TTL

745500 lip
741501 Ilp
741502 11p
741603 12p
745504 12p
745505 12p
/45508 12p
/45510 12p
74LS11 12p
74LS12 12P
74LS13 19p
00514 22p
14L515 14p
/41620 120
74LS21 12p
740022 12p
741_527 12p
141628 14p
740030 12p
10LS32 13p
741_533 14P
74LS37 14p
01_638 14p
105 S40 12p
740542 28p
141.547 35p
',BSI -it 10p
/4554 lop
145555 10p
141 S73 18p
/45574 18P
741675 1111,
/41576 18o
745578 18p
741580 1 20
741583 33p
745085 39p
741 686 16p
745590 22p
74L592 25p
745593 24p
MI 695 36P
141696 50p
7405107 20p
7416109 23p
7416112 20p
7415113 22p
7455114 22o
74LS122 25p
7416123 31p
7415124 89p
74LS125 20p
7416126 25p
7315132 33p
745136 24p
7416138 24p
745139 27p
741.6145 70p
7415147 999
7455148 69P
741.5151 30p
7415153 39p
741_5154 79p
7415155 29p
7455156 36p
7455157 27p
7415158 28p
7416160 32p
7455161 35p
7415162 35P
7415163 35p
7455164 40p
7416165 50P
7455168 84p
7416169 85P
7455170 706
7416173 55p
74L6174 39p
7416175 39p
74LS181 8820

7415183 120
74L5190 36p
7415191 36p
7415192 36p
7016193 37p
7416194 32p
7455195 32p
7455196 150
741_5197 48p
74L5221 50p
7455240 55P
7455241 560
7415242 55p
7415243 55P
741.5214 55p
741_5245 70p
741_5247 50p
7415248 55p
7415249 55p
7415251 30p

7416253 32p
7455257 29p
7416258 33p
7415259 56p
7416261 99p
7415266 113p

7455273 53P
7416275 1.25
7415279 30p
7416280 95p
7455283 400
7455289 4.70
7455290 45p
7416293 40p
7415295 75p
7415298 79p
/455299 155
7416325 1.55
7415324 1 45
74LS325 2.96
7415326 230
7455327 2.30
7416347 95p
7415348 880
7455352 79P
7455353 79p
7416362 725
7415365 29p
7415366 29p
7015367 29p
7455368 29P -

14L5373 59P
7415378 58p
7415386 1.14..
7415390 46p
741 5383 /2p
7455395 89p
7415396 1.90
7455398 2.70
7415399 1.59
/415445 99p
7416490 220
741.5540 190
/415541 99P
7415640 169
7415641 1.69

CMOS

4000 10p
4001 10p
4002 lip
4006 49p
4007 15p
4008 32p
4009 249
41)111 240
4011 10p
4012 15p
4013 no
4014 16p
4015 39p
4016 20p
4017 32p
4018 44p
4019 25P
4020 44p
4021 39P
4022 39p
4023 12p
4024 32p
4025 12p
4026 77p
4027 200
4028 37p
4029 43p
4030 14p
4031 1.19
4032 80v
4033 1.20
1034 1.29
4035 59p
4036 2_49
4037 1.30
4038 99p
4040 40p
4041 40p
4042 390
4043 OOP

4004 Olp
4045 99p
4046 44p
4047 39p
4048 39p
4049 22p
4050 23p
4051 04p
4052 09p
4053 49p
4054 83P
4055 83P
4056 89P
0059 4.35
4060
4063

42p
79P

4066 .22P
4067 2.22
4068 11p
4069 13p
4070 13p
4071 13p
4072 13p
4073 13p
4075 13p
4076 44p
4077 13P
4078 13o
4081 12p
4082 12p
4085 49p
4086 5320

4089 120
4093 209
4094 69p
4095 75p
4096 70p
4097 2_88
4098 74p
4099 90p
4502 50P
4503 29p
4507 33p
4508 1.19
4510 45p
4511 481,
4512 39p
4510 1.10
4515 1.10
4516 SOP

4518 39p
4519 29p
4520 411,0

4521 90P
4526 59p
4527 59p
4528 46p
4532 69p
4534 029
4536 259
4538 65p
4539 99P
4543 65p
4553 225
4555 350
4556 35P
4560 1.40
4566 1.40
4569 159
4584 39p
4585 79p

50GIC

CPU's

1802 7.00
2650A 1169
6502 3.4/

13800 225
6002 2.45
6809 6.24
8035 149
8360 10.90
80800 2.30
80855 149
SCMP1 1706
280A 295

MEMORIES

21141200ns/ 93p
2532 160
2564 11.95
2764 7.75
2708 2.25
27161561 210
41161200ns1 77p
4118 3 125
4164 3,15
51011450ns) 1.89
5204 7.50
6116 3.85
6514 130
6810 1_15
7489 4.2e-
74189 /00
7415289 3.25
7416188 2.25
1415287 105
7415288 2.25

MISC LOGIC ICs
ADC0804 3.95
ADC0816 14.90
A1000817 10.06
AY5 2376 5.90
1561671 20.80
INS1771 20.00
R025135C 6.99
R02513UC 7.50
SAA5000 3.00
SAA5010 7,10
SAA5012 7.10
SAA5020 5.50
SAA5030 9.00
SAA5040 15.00
SAA5041 15.00
SAA5050 8.50
SAA5052 8.50
TM56011 3.65
8126 95o
8128 1.20
8195 85p
8197 85p
B1LS95 90P
815596 120
81L597 90p
81LS98 120
6522 3.19
6632 6.95
8154 942
8155 3.50
8212 1.10
8216 99p
8224 1.05
8226 2.47
8228 220
ZBOACTC 2.60
ZBOADART 5.50
Z80ADMA 6.70
2800910 2.69
75425(8 3.39

VOLTAGE REVS

- Positive -
100mA

781050 26p
78512A 26p
78515A 26p
781240 3020

I Amp T0220
78051 39p
78121 39p
7815T 39p
78241

Negative -
100mA 1092

79105 59p
79112 59p
79115 59p

1 Amp 10220
79051 04p
7912T 44p
79150 449
79241 44p

SOCKET

24 Pin 4.35

SWITCHES

Toggles Mina
SPOT 49p
SPDT 55p
DPDT 69p
DPDT C off 85p
49631 2_75
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