
Easy to build projects for everwne
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60p

ELECTR MKS

SIMPLE STEREO MIXER

SIGNAL TRACER

FOUR BAND IMO

Australia $1 00 New Zealand $1.10 Malaysia $4 50



AND THERE'S MORE WHERE THIS CAME FROM
It's a long time since one of our adverts was presented in 'list' form - but simply because we do not try to squeeze this lot in every time
doesn't mean that it's not available. Our new style price list (now some 40 pages long) includes all this and more, including quantity prices
and a brief description. The kits, modules and specialized RF components - such as TOKO coils, filters etc. are covered in the general price
list - so send now for a free copy (with an SAE please). Part 4 of the catalogue is due out now (incorporating a revised version of pt.1).
LINEAR ICs- NUMERIC LISTINGS

TBAI20S 1.00 KB4413 1.95

TTL Nand LSN

L200 1.95 684417 1.80 740114 0.13

U237B 1.28 1044420 2.25 741000 0.20

U2470 1.28 KB4420B 1.09 7401/4 0.13

U257B 1.28 604423 2.30 741.301 0.20

U267B 1.28 KB4424 1.65 74024 0.14

111301H 0.67 KB4431 1.95 741002 0.20

1113018 0.30 KB4432 1.95 740311 0.14

1143088 0.96 604433 1.52 741003 0.20

1/13088 0.65 KB4436 2.53 7404N 0.14

LM339/4 0.66 KB4437 1.75 741004 0.24

1M34814 1.86 KB4438 2.22 7405N 0.18

LF351N 0.38 684441 1.35 741005 0.26
LF35314 0.76 604445 1.29 7406N 0.28

11437401 3.75 604446 2.75 7407N 0.38

U438014-14 1.00 684448 1.65 7408N 0.17

U438014-8 1.00 NE50448 2.26 740.008 0.24

LM3818 1.81 NE55328 1.85 7409N 0.17

ZN419CE 1.95 SD6000 3.75 741009 0.24

NE5448 1.80 016270 2.03 7410N 0.15

NE5558 0.30 016310 2.03 741010 0.24

NE5568 0.50 016600 3.75 741104 0.20

NE56011 3.50 016640 2.75 741011 0.24

NE562N 4.05 016690 3.20 74125 0.17

NE564N 4.29 516700 2.35 7413N 0.30

NE565N 1.00 ICL8038CC 4.50 74148 0.51

NE5668 1.60 MSL9362 1.75 741015 0.24

NE570N 3.85 MS/9363 1.75 7416N 0.30

SL624 3.28 HA11211 1.95 7417N 0.30
TBA651 1.81 HA11223 2.15 74208 0.16

uA70914C 0.64 HA11225 1.45 741.020 0.24
uA709PC 0.36 11812002 1.45 74218 0.29

uA710HC 0.65 8812017 0.80 741021 0.24

uA710PC 0.59 HA12402 1.95 7423N 0.27
uA741CH 0.66 8812411 1.20 74258 0.27
uA7410l 0.27 HA12412 1.55 7427N 0.27

uh747CN 0.70 1E13741 0.33 740027 0.44
uA748CN 0.36 51466608 0.80 7428N 0.35

uA753 2.44 74E028 0.32

FREQUENCY DISPLAYuA758 2.35 743014 0.17

TBABIOAS 1.09 & SYNTHESISER ICs 741.030 0.24
TBA820t4 0.75 74324 0.25

TCA940E 1.80 SAA1056 3.75 741532 0.24

TDA1028 2.11 SAA1058 3.35 7437N 0.40

1041029 2.11 SAA1059 3.35 7438N 0.33
TDA1054 1.45 11C90DC 14.00 741038 0.24
TDR1062 1.95 181232 19.00 7440N 0.17
1041072 2.69 181242 19.00 741.040 0.24
TOR1074A 5.04 MS12318 3.84 74415 0.74
TU41083 1.95 14345523 11.30 7442N 0.70
TDR1090 3.05 MS85524 11.30 741542 0.99

881137
HA1196

1.20
2.00

1945525 7.85
MS85526 7.85

881197 1.00 8345527 9.75 4043 0.85

TIA1220 1.40 849455271 9.75 4044 0.80

100303 0.99 ICM7106CP 9.55 4046 1.30

LM1307 1.55 IC/47107CP 9.55 4047 0.99

MC1310P 1.90 ICM72168 19.25 4049 0.52

MC1330 1.20 ICM7217A 9.50 4050 0.55

MC1350 1.20 SP8629 3.85 4051 0.65

HA1370 1.90 SP8647 6.00 4052 0.65

HA1388 2.75 951190PC 6.00 4053 0.65

TER1490 1.86 01210551 2.45 4063 1.09

MC1496P 1.25 HD44015 4.45 4066 0.56

SL1610P 1.60 81212009 6.00 4068 0.25

SI1611P 1.60 8044752 8.00 4069 0.20

011612P
01.1613P

1.60
1.89

4070
4071

0.20
0.20

51162014 2.17 CMOS 4000 SERIES 4072 0.20

011621P 2.17 4073 0.20

SL1623P 2.24 4001 0.17 4075 0.20

01624C 3.28 4000 0.17 4076 0.90

SL1625P 2.17 4002 0.23 4077 0.20

01.1626P 2.44 4008 0.80 4078 0.20

SL1630P 1.62 4009 0.58 4082 0.20

011640P 1.89 40108 0.58 4093 0.78

01.1641P 1.89 401I8E 0.20 4175 0.95

TDR2002 1.25 401113 0.20 4503 0.69

TDR2020 3.00 4012 0.55 4506 0.51

01142242A 3.05 4013 0.55 4510 0.99

U11228313 1.00 4015 0.95 4511 1.49

CA3080E 0.70 4016 0.52 4512 0.98

CA3089E 1.84 4017 0.80 4514 2.55

08309080 3.35 4019 0.60 4518 1.03

CA3123E 1.40 40208 0.93 4520 1.09

CA3130E 0.80 4021 0.82 4521 2.36

CA3130T 0.90 4022 0.90 4522 1.49

CA3140E 0.46 4023 0.17 4529 1.41

CA3189E 2.20 4024 0.76 4539 1.10

MC3357P 2.35 4025 0.17 4549 3.50

10439008 0.60 4026 1.80 4554 1.53

LM39098 0.68 4028 0.72 4560 2.18

114391414 2.80 4029 1.00 4566 1.59

11439155 2.80 4030 0.58 4568 2.18

684400 0.80 4035 1.20 4569 3.03

K04406 0.60 4040 0.83 4572 0.30

684412 1.95 4042 0.85 4585 1.10

Please send an
SAE with all
enquiries.
Access/Bardayed
(min £5 please)
Callers welcome

74438 1.15 7410112 0.38
7444N 1.12 7410113 0.38
7445N 0.94 7410114 0.38
7446N 0.94 741188 0.83
741047 0.89 741208 1.15
74488 0.56 74121N 0.42
741048 0.99 74122N 0.46
741049 0.99 7412314 0.73
74518 0.17 7410124 1.75

741051 0.24 74125N 0.38
74538 0.17 7410125 0.44
7454N 0.17 74126N 0.57

741054 0.24 7410126 0.44
741055 0.24 74128N 0.74
7460N 0.17 74132N 0.73

741063 1.24 7410132 0.78

74708 0.28 7410136 0.40
7472N U.28 7410138 0.60
7473N 0.32 74141N 0.56
741,073 0.38 741420 2.65
7474N 0.27 74143N 3.12
741074 0.28 74144N 3.12
7475N 0.38 7410145 0.97
7476N 0.37 74147N 1.75
741076 0.38 74148N 1.09
741078 0.38 7410148 1.19
7480N 0.48 74150N 0.99
74815 0.86 741515 0.55
7482N 0.69 74/S151 0.84
7485N 1.04 74153N 0.64
741.085 0.99 7415153 0.54
741586 0.40 74154N 0.96
7489N 2.05 74155N 0.54
74908 0.33 7410155 1.10
741.090 0.90 741568 0.80
74918 0.76 741578 0.67
741091 1.10 7410157 0.55
7492N 0.38 7410158 0.60
741592 0.78 741598 2.10
7493N 0.32 741608 0.82
741093 0.99 7410160 1.30
7494N 0.78 741618 0.92
7495N 0.65 7410161 0.78
741.095 1.14 7410162 1.30
7496N 0.58 7416314 0.92
741.096 1.20 7410163 0.78
7497N 1.85 74164N 1.04
7410107 0.38 7410164 1.30
741098 0.63 74165N 1.05
7410109 0.70 7410165
74110N 0.54 74167N 2.50
74111N 0.68

VOLTAGE REGULATORS

78series 0.95
79series 1.00
78Mseries 0.65
78Lseries 0.35
79105 0.85
78MGT2C
79MGT2C
72308

L200
TOR1412
NE55538
LM317MP
14037MP

1.75
1.75
0.65
1.95
0.75
1.25
1.48
1.48

MICROMARKET

8080A/2
8212
8214
8216
8224

8251
8255

6800P
6810
6820
6850
6852

MC2708
2114
4027

2102
2112
2513
1444716

811.097

7.50
2.30
3.50
1.95
3.50

6.25
5.40

7.50
5.95

7.45
4.90
4.85

7.50
6.50
5.78
1.70
3.40
7.54
4.50
1.25

PRICES EXCLUDE VAT - PLEASE ADD 15%.
Postage 35p per order. CWO please. ('UK only)

7410169 2.00
741700 2.30
7415170 2.00
7410174 1.20
741750 0.87
7410175 1.10
74176N 0.75
74177N 0.78
7418114 1.65

7410181 3.50
7415183 2.10
7418414 1.35
7418514 1.34
7410190 0.92
74192N 1.05
7410192 1.80
74193N 1.05
7410193 1.80
74194N 1.05
74196N 0.99
7410196 1.10
7410197 1.10
74198N 1.50
741998 1.60
7410247 0.93
7410257 1.08
7415260 1.53
7410279 0.52
7410283 1.20
7415293 0.95
7415365 0.49
74/0366 0.49
7410367 0.43
7410368 0.49
74L5374 1.80
7410377 1.95
7415379 1.30
7410393 1.40

VARICAP TRANSISTORS CAPACITORS
TUNING DIODES AUDIO DEVICES All Smin or less spacing
BA102 0.30
BA121 0.30
111210 0.30
131320413 0.36

131310513 0.36

813109 0.27
MVM125 1.05
BB212 1.95
KV1210 2.45
KV1211 1.75
KV1226 1.95
KV1225 2.75
KV1215 2.55
KV1225 2.75

SNITCHINGAND
PIN DIODES
SHOTTKY DIODES
186263 0.62
BA182 0.19
BA244 0.17
BA379 0.35
'1081061 0.95

SIGNAL DIODES
& RECTIFIERS
1144148 0.06

184001 0.06
1144002 0.07

185402 0.15
0891 0.07
AA112 0.25
BRIDGES:

1A/56N 0.35
6A/200V 0.75

TOKO COILS AND FILTERS
SEE THE EXTENSIVE SECTION
IN OUR NEW PRICE LISTS AND
CATALOGUE

LF/HF FIXED INDUCTORS
-FULL E12 RANGE
7BA series 1118 -101 0.16

818 series
10041-3InH 0.19
lORB series
35118-12088 0.33
IORBH series
12068-1.5H 0.55

PIEZO SOUNDER
PB2720 0.44

CRYSTAL FILTER PRODUCTS LEDs

5814 RED 0.12
3MM RED CLEAR 0.15
3MM RED 0.15

2.5 X 5MM RED 0.17
5104 GREEN 0.15
3MM GN CLEAR 0.16

3MM GREEN 0.16
2.5 X 51.81 GN 0.20

5MM YELLCW 0.15
3MM YELLOW CL 0.16
3MM YELLOI 0.18

2.5 X 5MM YE 0.20
5684 ORANGERED 0.20
5MM ORR CL 0.29
3MM ORANGERED 0.19
2.5 X 9414 ORA 0.24
5/4/4 INFRA RED 0.56

BP841 IR DET 1.51
IR OPT CPLR 1.44
5MM CLIP 0.04

LCD,

3.5 digit
4 digit
5 digit

10.7MHZ 2 POLE TYRES:

1014158 15KHZ 84 2.49
10.71482 8 POLE TYPES:
1084131 15kHz EW 14.50
84402 7.5KH2 YA 15.50
101422D 2.4KHZ SSB 17.20
HF FIRST FILTER:
B34F8A 34.5MHz HF 32.00

RADIO CONTROL CRYSTALS

(No splits available)
AM 17: -

3rd CT 30pF HC25U 1.65
AM/EM BX: -

3rd OT 30pF 10250 1.65

FM TX :-
Fund 20pF 10250 1.85

Pairs FM 3.25

Pairs AM 3.10

CRYSTALS
32.768 kHz 2.70
100kHZ 3.85
455kHZ 5.00
1.0MHz 3.00

3.2768MHz 2.70

4.000MHz 2.00
4.19439MHz 2.30
6.5536MHz 2.10

10.0Miz 2.50
10.6985MHz 2.50
10.7015MHz 2.50
10.245MHz 2.50
10.7M41z 3.00

11.526Hz 2.50
100MHz 3.00

ambit
INTERNATi(v'

MO forth Service Road, Brentwood, Essex

9.45
8.95
8.95

SCHQITECY DIODE BAL
rim:ERB (03114481108)

SBL1 1-5006Hz 4.25
SOL1-8 .1-2006Hz 4.55
SBL1-X 10-1000682 5.75
SRA1 .5-500MHz 8.45
SRA1-1 .1-500MHz 9.25

SPAN .5-500MHz 13.35
51,03 .025-200614Hz 10.25

BC237
BC238
BC239

BC307
PC308
BC309

BC413
BC414
BC415
01.416

BC546
BC556

0.08
0.08

0.08

0.08
0.08

0.08

0.10
0.11
0.07

0.08
0.12
0.12

BC550 0.12
BC560 0.12
BC639 0.22

BC640 0.23
2501775 0.18
2088728 0.14

2SD666A 0.30
296646A 0.30
29D668A 0.40
208648A 0.40
250760 0.45
298720 0.45
2502546 0.19
2081084 0.20
2'1,547 0.19
2081085 0.20

AUDIO POWER
DEVICES
208753 2.34

250723 2.34
25(133 3.00
257 48 3.00
2SK134 3.10
256135 3.75
2SJ 50 3.75
BD535 0.52
BD536 0.52
80377 0.33
80378 0.33
80165 0.30
BD166 0.31

SMALL SIGNAL
RF DEVICES

14194

195
F224
14241

F274
440

F441

362
F395
F479
F6790
FR91
88492

0.18
0.18
0.22
0.18
0.18
0.21
0.21

0.49
0.18
0.66
0.55
1.33
0.60

Fr95 0.99
FY90 0.90
0238 0.85
F POWER
EVICES

CERAMIC 50v
2P2,11,3,4P7,6P8

8P2,10P,15P,18P 0.04

22P,27P,33P,47P
56P,68P,82P,100P.0.05
150P,220P,270P

130P,390P,470P 0.055
180,282,3143,4147 0.06
LON (0.01uF) 0.05

228,478 0 06
1008,2208 0 09

MONOLITHIC CERAMIC
108,1008 0 16

FEEDTHal

180 SOLDER IN 0.09

POLYESTER (SIEMENS)

10mm LEAD SPACING

108,228,338 0 17
478,688,100N 019
22014,4708 0 22

luF 0 29

POLYESTER (GENERAL)

10mm LEAD SPACING
108,158,228,338 0.06
470,688,1000 0 08
220N 0 11

20mm LEAD SPACING
2208,3308,470N 0.18

MYLAR

5mm LEAD SPACING
180,108,228,338..0.08
1008 0 09

201m LEAD SPACING
221:14,4708 0.17

POLYSTYRENE
10P,15P,18P,22P,
27P,47P,56P,68P..0.08
100P,180P,220P,
270P,330P,390P...0.09
470P,680P,820P...0.10
180,182,185,188..0.11
282,287,383,389..0.12
487,586,688,108..0.13

TANTALUM BEAD CAPS
16v: 0.22,0.33,
0.68,1 0 0 18
16v: 2.2,4.7,10..0.19
6v3: 22,47 0 30
10v: 22,100 0 35

ALUMIN ELECTROLYTICS
RAUDIALIVERT.MOUNTI
(uF/voltage)
1/63,2.2/50,4.7/35
10/16,15/16,22/10
33/6.3 0 08

22/16,33/10,
47/10 0 09

10/63,22/50,33/50,
47/16,100/16 0 10
47/63,100/25,220/16

VN66AF 0.95 I 470/6.3 0 12
283866 0.85 100/63,470/16,

SMALL SIGNAL 1000/10 0 18

RF FET/MOSFE 1000/16,470/63...0.23
1000/63,2200/16..0.30
3300/25 0 69
1000/100 0 88
10000/70 3 00

AXIAL (HORIZ. MOUNT)

1/25,4.7/16,6.4/25
10/16 0 08

4.7/63,22/10,22/16

47//

03316 0 9
25,100/16 0 10

100/25 0 11

1000/16 0 25
2200/16,1000/25..0.36
1000/35,4700/16..0.45
1000/50 0 58

814256 0.38
25655 0.28

20(168 0.35
2310 0.69

J176 0.65
40823 0.65
40673 38651

30645 0.49
3SK51 0.54
35660 0.58
8E8680 0.75
8E961 0.70
8E960 1.24

35648 1.64

LCD Module

CM161.
Miniature clock,
12/24 hr., alarm,
day, date,

backlight

All for 9.95

RESISTORS
0.2514, 58 112 CARBON
lohmr1014 0 02
0.25W 18 112 METAL FILM
1.1ohmrIM 0 05

HORIZ CARBON PRESETS
lOmm TYPE
1000hms-2M5 0 12

HORIZ CERMET PRESETS
lk, 10k 0 27

CWO PLEASE Commercial MA terms on application.
Goods are offered subject to availability, prices subject

to change so please phone and check it in doubt.

 TREPHONE (STD 0277) 230909 TELEX. 995194 AM. 1 POSTCODE CM14 4S1

CATALOGUES
2 & 3....60p ea
4 75p
(4 inc. rev. of
part 11

ALL PARTS.
£1.75
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CRIMSON ELEKTRIK
HI Fl MODULES
CE 608 Power Amp
CE 1004
CE 1008
CE 1704
CE 1708
CPS 1
CPS 3
CPS 6
CPR 1 Pre Amp
CPR 1S

Power Unit
II

£20.09
£2343
£26.30
£33.48
£3348
£19.52
£2352
£30.00
£32.17
£42.52

SINCLAIR
INSTRUMENTS
Digital Multimeter

PDM35 £3450
DM235 £5250
DM350 £72.50
DM450 £9900

It

Digital Frequency Meter
P FM200 £49.80

Low Power Oscilloscope
SC110 £13900

TF200 Frequency Meter
£145 00

TGF 105 Pulse Generator
£85'00

NEW
LCD Multimeter

TM351 £9900
LCD Multimeter

TM352 £4995
Prescaler YP600 £3750

ILP HI Fl MODULES
Power Amplifiers
HY30
HY60
HY120
HY200
HY400

Pre Amplifiers
HY6
HY66

Power Supplies
PSU30
PSU36
PSU60
PSU70
PSU180

£7.29
£8.33

£17.48
£21.21
£31.83

£6.44
£12.19

£450
£8 10

£13.04
£15.92
£21'34

MULTIPLEX NICKEL
CADMIUM CELLS
Type S101 (HP4) £0.98
Type SubC (HP11) £1 75
Type SubD (HP2) £1.95
Friwo Chargers for above
Penlight 4: accommodates
1 -size HP7 £550
Combibox FW611:
accommodates
HP7, HP11 £13.25

NOTE ALL PRICES
NET. EXCLUDING
VAT. POSTAGE
PACKING

New
Presensitised PC Boards, Developer. U.V. units, Toyo
miniature Fans 230v AC £9.95
Mini Metal Detector/Voltage Tester for locating cable
under plaster £9.95

Flow/Speed Sensors for monitoring fuel consumption
electronically in vehicles

Just one of the exciting Leader range
LB0508A
OSCILLOSCOPE
With 20MHz DC
bandwidth and
10 my input
sensitivity on a 5"
screen this universal
oscilloscope is
suitable for a wide
range of
applications.

Send SAE for details of full range
Marshall's 80/81 catalogue is now available by post,
UK 75p post paid, Europe 95p post paid: Rest of world
£1.35 post paid.

£299+ VAT

A. Marshall (London) Ltd., Kingsgate House,
KIngsgate Place, London NW64TA. Industr al Sales:01-3281009. Mail Order: 01-824 8582
24hr service. Also retail shops:325 Edgware Road, London W2.40 Cricklewood Broadway,
London NW2, 85 West Regent St., Glasgow, 108A Stokes Croft, Bristol.

PM COMPONENTS LTD

VALVES
Y86 0.55
Y802 0.60
180F 5.65
ABC80 0.56
BF89 0.70
CC81 0.55
CC82 0.55
CC83 0.60
CC85 0.60
CC88 0.65
CC807 1.30
CF80 0.65
CF82 0.60
CH81 0.58
CL82 0.58
CL83 1.13
CL86 0.74
F80 0.48
F86 0.70
F89 0.65
F91 1.22
F93 0.65
F94 0.65
F95 0.78
F183 0.56
F184 0.56
L34 1.54
L84 0.60
M84 0.65
Z80 0.48
Z81 0.56
Z32 0.76

JZ33 1.85
3Z34 2.00

161 3.50
T66 4.00
T77 5.00
T88
78
A2
CF80
CF802
CF808
CL82
CL84
CL86
CL805
FL200
L504
L508

6.00
8.90
0.78
0.72
0.66
1.48
0.68
0.72
0.75
0.80
1.13
1.13
1.48

VALVE & COMPONENT SPECIALISTS
CONINGSBY HOUSE, WROTHAM RD.,

MEOPHAM, KENT.

PL509 2.30
PL802 2.50
PY88 0.72
PY500A 1.35
PY801 0.60
Q0V02-6 8.25
00V03 -20A

12.25
QQ1/06-40A

13.95
QV03-12 3.25
TB2.5/300

42.00
TY2-125A 30.00
U19 11.95
UCH81 0.70
UCL82 0.70
UL84 0.78
UY85 0.70
Z759 9.00
2021 1.60
4CX2508 21.75
5R4GY 1.25
5U4G 0.90
6GK6 2.50
6J6 0.65
6JS6C 5.00
6KD6 4.50
6L6GC 1.75
6LD20 0.60
6LQ6 6.50
6SN7GT 0.90
6V6GT 1.05
7S7 2.00
12AT7 0.60
12AU7 0.60
12AX7 0.65
128A6 0.80
128E6 1.05
12BH7 0.95
12HG7 3.50
85A2 1.20
90C1 1.69
807 1.09
811A 9.00
813 11.30
833A 47.85
866A 2.50
2050A 3.90
5763 3.20
5814A 2.75

Prices exclude VAT
Please add 15%

P&P 50p per order

6080 4.20 BC213L 0.09
6146A 4.45 BC214 0.09
61468 4.85 8C214L 0.09
7025 1.50 BC237 0.09
7360 7.50 BC238 0.08
7591 2.35 BC307 0.09

8C327 0.10
SEMI- BC337 0.10
CONDUCTORS BC461 0.30
AC126 0.22 BC478 0.20
AC127 0.22 8C547 0.10
AC128 0.28 8C548 0.10
AC141K 0.34 8C549A 0.08
AC176 0.22 8C557 0.07
AC176K 0.31 BC558 0.07
AC187 0.26 BD131 0.32
AC187K 0.28 80132 0.35
AC188 0.22 80133 0.40
A(7149 0.70 BD135 0.30
AD161 0.39 BD136 0.30
AD161/2 1.04 80137 0.28
AD162 0.39 8D138 0.30
AF127 0.32 BD139 0.32
AF139 0.42 BD140 0.30
AF239 0.42 80144 1.20
BC107 0.10 BF115 0.35
BC1078 0.10 BF167 0.24
BC108 0.10 8F179 0.34
BC108C 0.10 81180 0.29
BC10913 0.10 81183 0.29
BC140 0.31 BF194 0.11
BC141 0.25 8F195 0.11
BC142 0.21 BF196 0.11
BC143 0.24 BF197 0.11
BC147 0.09 81198 0.10
8C148 0.09 BF199 0.14
8C149 0.09 BF200 0.30
BC157 0.10 81257 0.28
Bei 58 0.09 BF258 0.25
BC159 0.09 8F259 0.26
BC160 0.28 8F336 0.34
BC1708 0.10 BFX29 0.30
BC171 0.08 BFX84 0.26
BC172 0.09 BFX85 0.28
BC173B 0.10 8FX86 0.30
BC182 0.09 8FX88 0.25
BC183 0.09 BP/50 0.21
BC184LA 0.09 BFY51 0.21
BC212 0.09 BFY52 0.25
BC212L 0.09 BFY90 0.73
BC213 0.09 8U105 1.22

Many other types available
including vintage valves.

PHONE 0474 813225

BU108
8U205
BU208
BU208,4
MJE340
0071
R2008B
R20108
R2540
TI P29
TIP29C
TIP30C
TIP31 C
TIP32C
TIP41C
TIP42C
TIP47
TIP2955
TIP3055
TIS91
2N3054
2(13055
2N3702
2N3703
2N3704
2N3705
2N3706
2N3708
2N5294
2N5296
2N5298

1.69
1.30
1.39
1.52
0.40
0.22
1.70
1.70
2.48
0.40
0.421
0.43
0.42
0.42
0.45
0.47
0.65
0.84
0.60
0.20
0.59
0.59
0.12
0.12
0.12
0.12
0.12
0.12
0.38
0.48
0.38

1.C.'s
MC1307 1.00
MC1350 1.00
MC1495 3.00
SN76003N 1.65
SN76013N 1.15
SN76013ND

1.15
SN76023N 1.35
SN76033N 1.35
SN76131N 1.30
SN76227N 1.05
SN76660N 0.60
TAA661B 1.20
TBA120S 0.70
TBA540 1.25
TBA550Q 1.55
TBA641-1311

1 90

[BARCLAYCARD

U

TECHNICAL TRAINING
IN ELECTRONICS AND

TELECOMMUNICATIONS
ICS can provide the technical knowledge that is so essential to your success;
knowledge that will enable you to take advantage of the many opportunities
open to you. Study in your own home, in your own time and at your own
pace and if you are studying for an examination ICS guarantee coaching
until you are successful.

City and Guilds Certificates:
Telecommunications Technicians
Radio, TV, Electronics Technicians
Technical Communications
Radio Servicing Theory
Radio Amateurs
Electrical Installation Work
MPT Radio Communications Certificate

Diploma Courses:
Colour TV Servicing
Electronic Engineering and Maintenance
Computer Engineering and Programming
Radio, TV, Audio Engineering and Servicing
Electrical Engineering, Installation
and Contracting

POST OR PHONE TODAY FOR FREE BOOKLET

ICSTo: International Correspondence
Schools

Dept 268D Intertext House, London
SW8 4U) or telephone 622 9911
Sublect of Interest

I Name
Address

Tel. Age

rIMRS=MiaMMIEMMMMOMI!
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MAGENTA ELECTRONICS LTD.
E.E. PROJECT KITS

Make us YOUR No. 1 SUPPLIER OF KITS and COMPONENTS
for E.E. Projects. We supply carefully selected sets of parts to enable
you to construct E.E. projects. Project kits include ALL THE ELEC-
TRONICS AND HARDWARE NEEDED -we have even included
appropriate screws, nuts and I.C. sockets. Each project kit comes
complete with its own FREE COMPONENT IDENTIFICATION
SHEET. We supply -you construct. PRICES INCLUDE CASES
UNLESS OTHERWISE STATED. BATTERIES NOT INCLUDED.
IF YOU DO NOT HAVE THE ISSUE OF E.E. WHICH CONTAINS THE -
PROJECT -YOU WILL NEED TO ORDER THE INSTRUCTIONS/
REPRINT AS AN EXTRA -45p. each. r
LATEST KITS: S.A.E. 1.11.11VCAPP lI

OR 'PHONE FOR PRICES =1=1j

NO ENTRY INDICATOR Dec. 80. £3 96
(with 2 cases).
2 NOTE DOOR CHIME Dec. 80. £8-78.
LIVE Wf RE GAME. Dec. 80. £9 95.
AUDIO EFFECTS UNIT FOR WEIRD
SOUNDS. Oct. 80. £10 75
PHONE CALL CHARGE JOGGER. Oct.
80. £6 19
DUSK -DAWN RELAY. Oct. 80. ES 24
less mains wire -needs 9 volt power
supply.
BICYCLE ALARM. Oct. 80. ES 80 less
mounting brackets.
IRON HEAT CONTROL. Oct. 80. £4.99
DARKROOM CONTROLLER. Oct. 80.
£21 65 case differs.
B EDSIDE RADIO. Sept. 80. £15 98.
DUO-DECI TIMER. Sept. 80. £13 59.
TTL LOGIC PROBE. Sept. 80. £4 41.
TTL POWER SUPPLY UNIT. Sept.
80. £13 72.
ELECTRONIC TOUCH SWITCH.
Jan. 78. £2 33 less case.
SHAVER INVERTER. Apr. 79. £18.98.
AUTOPHASE. June 80. £21 41.
Rectangular Case.
COURTESY LIGHT DELAY. June 80.
E6 09.
A.F. SIGNAL GENERATOR. June 80.
£22 54.
AUTOWAA. June 80. £21 33. Rec-
tangular Case.
G.P. AMPLIFIER. June 80. £6 60.
SIGNAL TRACER. June 80. £5 50.
ZENER DIODE TESTER. June 80.
£5 67.
CRICKET GAME. Aug. 80. £17.42.
BRAKESAFE MONITOR. Aug. 80.
£7 81.
WEATHER CENTRE. Aug. 80. £73-78
exc. hardware + wire for sensors.
AUDIO MILLIVOLTMETER. Aug. 80.
£17 86.
4 STATION RADIO. May 80. E13 94
less case.
AUTOFADE. May 80. £9 96.
LIGHTS WARNING SYSTEM. May
80. £3 99.
B ATTERY VOLTAGE MONITOR
May 80. £4 21.
AUDIO TONE GENERATOR. May 80.
£3 53.
GAS SENTINEL. April 80. £26.32.
SPRING LINE REVERS. UNIT. Jan.
80. £21 05.
MICROCHIME DOORBELL. Feb. 79.
£13 46.
AUTO LEVEL CONTROL. April 80.
E7
CABLE A PIPE LOCATOR. Mar. 80
£3 40 less colt former.
KITCHEN TIMER. Mar. 80. £12 411.
STEREO HEADPHONE AMPLIFIER.
Mar. 80. £14 94.
5 RANGE CURRENT LIMITER. Mar. 80.
E4 24.
MICRO MUSIC BOX. Feb. 80 £13 62.
Grey Case £3 63 extra.
SIMPLE SHORT WAVE RECEIVER.
Feb. 80. £21 65, headphones £3 28.
SLIDEITAPE SYNCHRONISER. Feb.
80. £10 46.
MORSE PRATICE OSCILLATOR. Feb.
80. £3-93.
UNIBOARD BURGLAR ALARM. Dec.
79. 15 13.
B ABY ALARM. Nov. 79 L8 20
OPTO ALARM. Nov. 79 £5 77 inc
optional ports.
MW /LW RADIO TUNER. Nov. 79£15.50
less dial.
ONE ARMED BANDIT. Oct 79. £18-39.
case extra E3 98.
HIGH IMPEDANCE VOLTMETER.
Oct. 79. £15.37.
CHASER LIGHTS. Sept. 79. EIS 95.
VARICAP M.W. RADIO. Sept. 79.
ES 98.

SIMPLE TRANSISTOR TESTER.
Sept. 79. £6-26.
ELECTRONIC TUNING FORK Aug. 79
£9 15. Suitable microphone 6 plug £1-59
extra.

WARBLING TIMER. Aug. 79. ES 25
OV POWER SUPPLY Aug. 79. E9 94 Inc.
pcb.
SWANEE WHISTLER Aug. 79 43.19
DARKROOM TIMER. July 79. E2 47.
TREMOLO UNIT. June 79. E11 26.
ELECTRONIC CANARY. June 79. E4 99.
LOW COST METAL LOCATOR. June
79. ES 44.
Handle & coil former parts extra E5-55.
METER AMPLIFIER. June 79. 14.32.
QUAD SIMULATOR. June 79. ES 25.
INTRUDER ALARM. May 1979. £16.71.
Less Ext. Buzzer ex Lamp and Loop Corn-
ponnts.
THERMOSTAT. 'PHOTO' SOLU-
TIONS. May 79. £16.02. Less socket, tube
and grease.
TRANSISTOR TESTER. April 79.
£4 05.
TOUCH BLEEPER. April 79. E3 52.
ONE TRANSISTOR RADIO. Mar. 79.
with Amplifier 6 Headset. Less case.
ES 93.

AUDIO MODULATOR. Feb. 79. E1 .58
loss case and pins.
THYRISTOR TESTER. Feb. 79. £3.22.
ADJUSTABLE PSU. Feb. 79. E24 60.
Case (horizontal layout) E5 21 extra.
FUZZ BOX. Dec. 78. £6.20.
VEHICLE IMMOBILISER. Inc. PCB.
Dec. 78. £5.74.
AUDIO EFFECTS OSCILLATOR. Nov
78. £3 99 inc. board.
FUSE CHECKER. Oct. 78. E1 97.
TREASURE HUNTER. Oct. 78. £17 96
less handle 6 coil former.
GUITAR TONE BOOSTER. Sept. 78.
E4 94 Inc. p.c.b.
SOUND TO LIGHT. Sept. 78. EU 911.
FILTER. E1 68
SLAVE FLASH. Aug. 78. E3 20 less SK1.
LOGIC PROBE. July 78. £2 53.
IN SITU TRANSISTOR TESTER.
June 78. £5 76.
FLASHMETER. May 78. £12 84 less talc
and diffuser.
POCKET TIMER. April 78. £2 98.
WEIRD SOUND EFFECTS GENERA-
TOR. Mar. 78. £4 80.
CHASER LIGHT DISPLAY. Feb. 78.
£23.59 Inc. p.c.b. case extra 1E5 21.
AUDIO VISUAL METRONOME. Jan. 78
£5 12.

RAPID DIODE CHECK. Jan. 78, E2 34.
AUTOMATIC PHASE BOX. Dec. 77.
E9-55 Inc. p.c.b.
VHF RADIO. Nov. 77. £14 31.
ULTRASONIC REMOTE CONTROL.
Nov./Dec. 77. £16 09.
ELECTRONIC DICE. March 77. E4.83.
PHONE DOORBELL REPEATER. July
77. £6 Mt

CAR BATTERY STATE INDICATOR.
Sept. 78. E1 79 less case Inc. PCB.
R.F. SIGNAL GENERATOR. Sept. 78.
E18 17 less case.
ADD-ON CAPACITANCE UNIT. Sept.
77. E5 99.
HEADPHONE ENHANCER. Jan. 79.
£2-60.
PASSIVE MIXER. Oct. 78. E3 72.
MIC AMP. Dec, 78. £2 SO.
AUDIBLE FLASHER, Dec. 78, E1-21.

MAGENTA ELECTRONICS LTD.
EC25, 98 CALAIS ROAD, BURTON -ON -TRENT, STAFFS.,
DE13 OUL. 0283-85435. 9-12, 2-5 MON.-FRI. MAIL ORDER ONLY
ADD 40p P. & P. TO ALL ORDERS.
ALL PRICES INCLUDE 15% V.A.T.
OFFICIAL ORDERS FROM SCHOOLS
ETC. WELCOME.
ENQUIRIES MUST INCLUDE S.A.E.
OVERSEAS: SEND ORDER WITH
3 INTERNATIONAL POSTAL COUPONS
WE WILL QUOTE EXACT PRICE BY
AIR MAIL.

EIRE & BFPO ORDERS
U.K. PRICES - LESS 10%
(COVERS V.A.T. REFUND 6 EXPORT
DOCUMENTS) PAYMENT: STERLING
U.K. BANK DRAFT, U.K. POSTAL
ORDERS or U.K. CHEQUE.
ENQUIRIES: ENCLOSE 2 INTER-
NATIONAL POSTAL COUPONS.

ELECTRONICS CATALOGUE
80/81 ELECTRONICS CATALOGUE

KITS
I.C.s

TRANSISTORS

CAPACITORS

Hundreds of illustrations, product data,
circuits, and details of all our kits and
educational courses.
Up to date price list included. All products
are stock lines for fast delivery. Send 70p
in stamps (5 x 14p or 7 10P etc.).

TOOLS

RESISTORS

HARDWARE

CASES

ADVENTURES WITH ELECTRONICS
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. 18 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
and the components for the projects.
Adventures With Electronics. £1 IS.
Component Pack £16.72 less battery.

ADVENTURES WITH
MICROELECTRONICS

Same style as above book; 11 projects based on integrated circuits -includes: dice,
two-tone doorbell, electronic organ. MW/LW radio, reaction timer, etc. Component pack
includes a Bimboard, 1 plug -In breadboard and the components for the projects.
Adventures with Microelectronics £2.35.
Component pack E27 95 less battery.

MICROPROCESSORS BEGINNERS
We nave 2 practical microprocessor courses. Both are ideal lor learning about this
exciting technology. Educational and interesting with practical work. Details in Our
catalogue or s.a.e. for sheet.

(SOUND TO LIGHT Nov. 80. 3
channel. /EN  26 inc. etched 6 drilled
pcb. Less light display.
PRECISION TIMER Nov. 80. £24 4S.

NOV. 80 E.E. KITS GUITAR PRACTICE AMPLIFIER
Nov. 80. £10 98 less case. Standard
case £3 59. High quality case £8 33.
SOIL MOISTURE MONITOR Nov.
80. E4 94 inc. orobes.
TRANSISTOR TESTER Nov. 80.
£9 89 inc. test leads.

DOING IT DIGITALLY
A popular educational series for digital
TTL circuits (7400 series). Appeared in
E.E. In 12 parts -Oct. 78 -Sept. 79. A
"TTL Test Bed" Is constructed and
then used to perform the experiments In
the series, Experiments include circuits
for digital games, a light detector, a
sound operated alarm, a moisture sensor,
timers + a stopclock, binary/digital
decoders, a dice, etc.
TTL TEST BED KIT £29.98.
ADD ON COMPONENTS FOR EXPERI-
MENTS £22 73.
Reprints available. 45p each part.

3 BAND S.W. RADIO
Simple T.R.F. Design. Covering most
Amateur Bands and Short Wave Broad-
cast Bands. Five controls:-Bandset,
Bandspread, Reaction, Wevechange and
Attenuator. Coll selection Is by Wave -
change Switch. Use with Headphones or a
Crystal earpiece. Klt contains all the
components required, Including the P.C.
Board 6 Case. Instructions are Included
with this kit.
KIT: E18 97. Headphones extra E3 28.

TEACH - IN - 80
E.E. 12 part series. Oct '79 -Sept '80. Covers the basics of electronics
-lots of practical work. Circuits are built on a plug-in Eurobread-
board, which is built into a wooden console which houses the
power supplies, speaker, meter, pots and LED indicators. The
series uses a range of electronic components in the experimental
work Including a photocell, I.C.s, transistors etc.
Wooden Console (Tutor Deck) kit £5.98 extra. Includes all the
wood, glue, feet and strap handle.
Electronic components, including Eurobeadboard, for the console
and the experiments £2540 (called list A + B + C by E.E.). Re-
prints available -Parts 1-12, 45p each.
List 'C' only £2.45.

TOWERS INTERNATIONAL TRANSISTOR
SELECTOR E10.50

ANTEX X25 SOLDERING IRON. 25W.
E4 OS.
SOLDERING IRON STAND. E2.03.
SPARE BITS. Small, standard, large.
65p each.
SOLDER. Handy size. 98p.
EUROBREADBOARD. £11 20.
LOW COST LONG NOSE PLIERS.
E1.68.
LOW COST CUTTERS. £1 69.
SIREN. 12V. E5 18.
P.C.B. ASSEMBLY JIG. £11 $8.
P.C.B. ETCHING KIT. El U.
MONO HEADPHONES. 2K Padded.
Superior, sensitive. £2 88.
STEREO HEADPHONES. 8 ohm.
Padded. £4 29.
DESOLDERING BRAID. 69p.

HOW TO SOLDER BOOKLET. 12p.
HEAT SINK TWEEZERS. 15p.
SOLDER BOBBIN. 30p.
DESOLDER PUMP. £5 98.
CONNECTING WIRE PACK. 5 5 yd
coils. 65p.
VERO SPOT FACE CUTTER. £1 23.
VERO PIN INSERTION TOOL. 01".
£1 66. 0 15" £1 67.
RESISTOR COLOUR CODE CALCU-
LATOR. 21p.
MULTIMETER TYPE 1. 1,000 o.p.v.
with probes. 2" n 3f" x 1". £666.
MULTIMETER TYPE 2. 20,000 o.p.v.
with probes. 5" x 3k" x II". £11.52.

MAGENTA gives you FAST DELIVERY BY FIRST-CLASS POST OF QUALITY
COMPONENTS AND KITS. All products are stock lines and are new and full specifica-
tion. We give personal service and quality products to all our customers -HAVE YOU
TRIED US?
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SUPERSOUND 13 HI -F1 MONO AMPLIFIER
A superb solid state audio amplifier. Brand new com-
ponents throughout. 5 silicon transistors plus 2 power
output transistors in push-pull. Full wave rectification.
Output approx. 13 watts r.m.s. into 8 ohms. Frequency
response 12Hz-30KHz * 3db. Fully integrated pre-
amplifier stage with separate Volume. Bass boost and
Treble cut controls. Suitable for 8-15 ohm speakers.
Input for ceramic or crystal cartridge. Sensitivity
approx. 40mV for full output. Supplied ready built
and tested, with knobs, escutcheon panel, input and
output plugs. Overall size 3' high x 6' wide x 74'
deep. AC 200/250V. PRICE 118.40, P. & P. £1 .60.
HARVERSONIC MODEL P.A. TWO ZERO
An advanced solid state general purpose mono ampli-
fier suitable for Public Address system, Disco. Guitar.
Gram, etc. Features 3 individually controlled inputs
(each input has a separate 2 stage pre -amp). Input I
15mV into 47k. Input 2, 15mV into 47k (suitable for
use with mic. or guitar etc.). Input 3, 200mV into I meg.
suitable for gram, tuner, or tape etc. Full mixing
facilities with full range bass & treble controls. All
inputs plug into standard jack sockets on front panel.
Output socket on rear of chassis for an 8 ohm or 16 ohm
speaker. Output in excess of 30 watts music power. Very
attractively finished purpose built cabinet made from
black vinyl covered steel, with a brushed anodised
aluminium front escutcheon. For ac mains operation
200-240 volts. Size approx. 121in wide x Sin high x
7ein deep.
Special price 129.00 + £3110 carriage and packing.
"POLY PLANAR" WAFER -TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size lIt" x 1444" x 1,2e" deep. Weight I9oz. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm
only. Response 40Hz-20kHz. Can be mounted on
ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send S.A.E. for full details.
Only £9.20 each + p. & p. (one £1.20, two £1.50).
A brand new 22 transistor hi -fl stereo amplifier of
superior design made by a well-known British manu-
facturer, for a now cancelled contract order. The unit
is supplied new & tested on a printed circuit panel
size approx. 64" x 44" >, 1k" h. using high grade
discrete components. Brief specification: 15 watts
r.m.s. per channel 0/P into 8 ohms. (o/P stages fully
protected against s/c) I/P 60mV. for *ceramic cartridge.
Provision for tape i/p & oh). Only requires the addi-
tion of a 40 volt @ 2 amp. power supply & the bass,
treble, balance & vol. control, (standard types). FULL
Circuit diagram & connection details supplied. Price
with edge connectors, Only /9.00 + 80p p & P.
*Suitable 2 stage pre -amp. for mag. cart. RIAA
corrected can be supplied @ £2.50 if ordered with
amplifier. Suitable components for power supply call be
supplied if ordered with amplifier -mains transfomer,
rectifier, smoothing condenser. 24.00+ 11.80 p. & p.

MAINS OPERATED SOLID STATE AM,FM
STEREO TUNER

200/240V Mains
aced Solid State FM/AM
Stereo Tuner. Covering
M.W. A.M. 540-1605
KHz VHF/FM 88-108
MHz.
Built-in Ferrite rod aerial
for M.W. Full AFC and
AGC on AM and FM.
Stereo Beacon Lamp

Indicator. Built in Pre -amps with variable output
voltage adjustable by pre-set control. Max 0/p Voltage
600m/v RMS into 20K. Simulated Teak finish cabinet.
Will match almost any amplifier. Size 84"w x x
9I"d approx.
LIMITED NUMBER ONLY at 429.00+22.00 P. & P.
10/14 WAIT HI-FI AMPLIFIER KIT
A stylishly finished mono -
aural amplifier with an
output of 14 watts from 2
EL84s in push-pull. Super
reproduction of both music
and speech with negligible
hum. Separate inputs for
mike and gram allow
records and announcements
to follow each other. Fully
shrouded section wound
output transformer to
match 3-151) speaker and 2 independent volume
controls, and separate bass and treble controls are
provided giving good lift and cut. Valve line-up
2 EL84s, ECC83. EF86 and EZ80 rectifier. Simple
instruction booklet. 50p + SAE (Free with parts).
All parts sold separately. ONLY 218.40, P. & P.
£200. Also available ready built and tested 122.50,
P. & P. £2.00.
STEREO DECODER MK.II
SIZE I*" x 2-tr" x 4' ready built. Pre -aligned and
tested for 10-16V neg. earth operation. Can be fitted
to almost any FM VHF radio or tuner. Stereo beacon
light can be fitted if required. Full details and instruc-
tions supplied. 17.00 plus 25p. P. & P. Stereo beacon
light if required 40p extra.
Mullard LP1159 RF-IF module 470kHz 1250 +
P. & P. 40p. Full specification and connection details
supplied. Pye VHF FM Tuner Head covering 88-108
MHz, 10.7 MHz I.F. output. 7.8V + earth. Supplied
pre -aligned. with full circuit diagram with precision
geared F.M. gang and 323PF + 323PF A.M. Tuning
gang only 13.40 + P. & P. 60.p
STEREO MAGNETIC PRE -AMP. Sens. 3mV in for
100mV out. 15 to 35V neg. earth. Equ. t 1dB from
20Hz to 20KHz. Input impedance 47K. Size 14"
x 28" x 4" H. 43  20 + 22p P. & P.

HARVERSONIC SUPERSOUND 10 + 10
STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integral pre -amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modity to suit magnetic cartridge -instructions in-
cluded. Output stage for any speakers from 8 to 15
ohms. Compact design, all parts supplied including
drilled metalwork, high quality ready drilled printed
circuit board with component identification clearly
marked, smart brushed anodised aluminium front
panel with matching knobs, wire. solder, nuts, bolts -
no extras to buy. Simple step by step instructions
enable any constructor to build an amplifier to be
proud of. Brief specification: Power output: 14 watts
r.m.s. per channel into 5 ohms. Frequency response:

3dB 12-30,000Hz Sensitivity: better than 80mV into
IM 0: Full power bandwidth: e 3dB 12-15.000Hz.
Bass boost approx. to * I2dB. Treble cut approx. to
-16dB. Negative feedback 18dB over main amp.
Power requirements 35v. at 1.0 amp.
Overall Size Irw. x 8'd. x 2rh.
Fully detailed 8 page construction manual, and parts
list free with kit or send 50p plus large S.A.E.
AMPLIFIER KIT .. 114.95 P. & P. 2120
(Magnetic input components 33p extra)
POWER PACK KIT .. 16.20 P. & P. 21.50
CABINET 16.20 P. & P. 21.50
SPECIAL OFFER -only 125.80 if all 3 items
ordered at one time plus £2.80p p. & p.

Full after sales service
Also avail. ready built and tested 132 -20, P. & P. f280.

HARVERSONIC STEREO 44
A solid state stereo amplifier chassis, with an output of
3-4 watts per channel into 8 ohm speakers. Using the
latest high technology integrated circuit amplifiers with
built in short term thermal overload protection. All
components including rectifier smoothing capacitor.
fuse, tone control, volume controls, 2 pin din speaker
sockets & 5 pin din tape rec./play socket are mounted on
the printed circuit panel, size approx. 9f' x 24' x I'
max. depth. Supplied brand new & tested, with knobs.
brushed anodised aluminium 2 way escutcheon (to allow
the amplifier to be mounted horizontally or vertically) at
only £10.40 plus 90p P. & P. Mains transformer with an
output of 17v a/c at 500m/a can be supplied at 12.15 +
70p P. & P. if required. Full connection details supplied.
All prices and specifications correct at time of press and
subject to alteration without notice.
PLEASE NOTE: P. & P. CHARGES QUOTED
APPLY TO U.K. ONLY. SEND SAE WITH ALL
ENQUIRIES. BARCLAYCARD WELCOME.

HARVERSON SURPLUS CO. LTD. (Dept. LE.) 170 MERTON HIGH ST., LONDON, S.W.I9. Tel.: 01-540 3985
fewA minutes from South Wimbledon Tube Station. Open 9.30-5.30 Mon. to Fri. 9.30-S Sat. Closed Wed.

Wilmslow
tai Audio
THE firm for speakers!

SEND 50p FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE
UNITS, KITS, CROSSOVERS ETC. AND
DISCOUNT PRICE LIST

AUDAX  AUDIOMASTER  BAKER
BOWERS & WILKINS CASTLE
CELESTION  CHARTWELL  COLES
DALESFORD  DECCA  EAGLE  ELAC
EMI  FANE  GAUSS  GOODMANS
HARBETH  ISOPHON  I.M.F.  JORDAN
JORDAN WATTS  KEF  LOWTHER
McKENZIE  MISSION  MONITOR AUDIO
MOTOROLA  PEERLESS  RADFORD
RAM  ROGERS  RICHARD ALLAN
SEAS SHACKMAN TANNOY
TANGENT  VIDEOTONE  WHARFEDALE

WILMSLOW AUDIO LTD. (Dept. EE)
35/39 CHURCH STREET, WILMSLOW,

CHESHIRE SK9 1AS
Tel: 0625-529599 FOR MAIL ORDER & EXPORT OF DRIVE

UNITS, KITS ETC.
Tel: 0625-526213 (SWIFT OF WILMSLOW) FOR HI -F1 &

COMPLETE SPEAKERS

START THE NEW YEAR WELL
with a

HOME RADIO

CATALOGUE
About 2,000 items clearly
listed.

 Profusely illustrated
throughout.

 Large catalogue, A-4 size
pages.

 Bargain List, Order Form
and Pre -paid Envelope
included. Also 2 coupons
each worth 25p if used as
directed.

 Catalogue LI, plus 50p for
post, packing and insur-
ance.

HOME RADIO (Components) LTD.,
Dept. EE., P.O. Box 92, 215 London Road, Mitcham, Surrey.

Phone 01- 543 5659

Z 59,O r Please write your Name and Address In block capitals

.2
I

NAME
Ctl
%,.) 2

I
ADDRESS

`o I

ion
LP) I NOME RADIO (Components) Lzo Dept. EE

P.O. Box 92, 215 London Road, Mitcham, Surrey
s ee. ee.

(Rev No
London 912966)
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LOOK !
Here's how
you master
electronics.
....she practical way.

1. Build an oscilloscope. -*
As the first stage of your training, you actually build
your own Cathode ray oscilloscope! This is no toy,
but a test instrument that you will need not only for
the course's practical experiments, but also later if
you decide to develop your knowledge and enter the
profession. It remains your property and represents
a very large saving over buying a similar piece of
essential equipment.

2. Read, draw and understand
circuit diagrams.
In a short time you will be able to read and draw
circuit diagrams, understand the very fundamentals
of television, radio, computers and countless other
electronic devices and their servicing procedures.

3. Carry out over 40 experiments
on basic circuits.
We show you how to conduct experiments on a wide
variety of different circuits and turn the information
gained into a working knowledge of testing, servicing
and maintaining all types of electronic equipment,
radio, t.v. etc.

4. Free Gift.
All students enrolling in our courses receive a free
circuit board originating from a computer and
containing many different components that can be
used in experiments and provide an excellent example
of current electronic practice.

INIIMI =MI NM MN MI= 11 NMI =I=
Post now, without obligation, to: -

I BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL
I4, Cleveland Road, St. Helier, Jersey, Channel Islands.

NAME

ADDRESS

EE 2LIMBlock caps pleaseMEP
MOM NM MN M
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This new style course will enable
anyone to have a real understanding
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 further your
career in electronics or as a self-
employed electronics 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, at
any time, for advice or help during
your work. A Certificate is given at
the end of every course.

32 page
Colour Brochure
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Why the Sinclair ZX80
is Britain's best-selling
Built: £99.95
Including VAT, post and packing, free course in computing, free mains adaptor.

Kit: £79.95
Including VAT, post and packing, free course in computing.

This is the ZX80. A really powerful, full -facility
computer, matching or surpassing other
personal computers at several times the
price. 'Personal Computer World' gave it
5 stars for 'excellent value'. Benchmark tests
say it's faster than all previous personal
computers.

Programmed in BASIC -the world's most
popular language -the ZX80 is suitable for
beginners and experts alike. And response
from enthusiasts has been tremendous -
over 20,000 ZX8Os have been sold so far!

Powerful ROM and BASIC interpret
The 4K BASIC ROM offers

remarkable programming
advantages:
* Unique 'one -touch' key word

entry: the ZX80 eliminates
a great deal of tiresome
typing. Key words
(RUN, PRINT, LIST,
etc.) have their own
single -key entry.

* Unique syntax check.
A cursor identifies errors immediately.

* Excellent string -handling capability -
takes up to 26 string variables of any
length. All strings can undergo all
relational tests (e.g. comparison).

* Up to 26 single dimension arrays.
* FOR/NEXT loops nested up to 26.
* Variable names of any length.
* BASIC language also handles full Boolean

arithmetic, condition expressions, etc.
* Randomise function, useful for games

and secret codes, as well as more serious
applications.

* Timer under program control.
* PEEK and POKE enable entry of machine

code instructions.
* High -resolution graphics.
* Lines of unlimited length.

Unique RAM
The ZX80's 1K -BYTE RAM is the

equivalent of up to 4K BYTES in a
conventional computer -typically storing
100 lines of BASIC.

No other personal computer offers this
unique combination of high capability and
low price.

RLISOOT

NOT

<>
HOMENEW [040

12,E
RUN CON,-

REM
/A" /NAV?' PR/NT

tA vA
,

A\V AvI,A,AttOf If
4 RANO

LET

s.ro. A A

c:

AOR

7 A A AC
NM\ \ AA\ VAV \\\N

GasuaAkgkr akr AZ 4te
FAA"

NF

ARM 4*\lk\ \**
88A

The ZX80 as a family learning aid. Children of 10
years and upwards are quick to understand the
principles of computing -and enjoy their
personal computer.

The Sinclair teach -yourself
BASIC manual

If the specifications of the Sinclair
ZX80 mean little to you -don't worry.
They're all explained in the specially -written
128 -page book (free with every ZX80). The
book makes learning easy, exciting and
enjoyable, and represents a complete
course in BASIC programming -from first
principles to complex programs.

Kit or built -it's up to you
In kit form, the ZX80 is pleasantly easy to

assemble, using a fine -tipped soldering iron.
And you may already have a suitable mains
adaptor -600 mA at 9V DC nominal
unregulated. If not, see the coupon.

Both kit and built versions come complete
with all necessary leads to connect to your
TV (colour or black and white) and cassette
recorder. Plug in and you're ready to go. (Built
versions come with mains adaptor.)
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personal computer.
Now available for the 1X80...
New 16K -BYTE RAM pack

MC80

Massive add-on memory. Only £49.95.
The new 16K -BYTE RAM pack is a complete
module designed to provide you -and your
SinclairZX80-with massive add-on memory.
You can use it for those really long and
complex programs -or as a personal
database. (Yet it can cost as little as half the
price of competitive add-on memory for
other computers.)

For example, you could write an
interactive or 'conversational' program to
show people what your ZX80 can do. With
16K -BYTES of RAM, they could be talking to
your computer for hours!

Or you can store a mass of data -perhaps
in a fairly simple program -such as a name
and address list, or a telephone directory.

And by linking a number of separate
programs together into one giant, but
modular, program, you can achieve the same
effect as loading several programs at once.

We're also confident that it won't be long

before you can buy cassette -based software
using the full 16K -BYTE RAM. So keep an eye
on the personal computer magazines -and
brush up your chess perhaps!

The RAM pack simply plugs into the
existing expansion port on the rear of the

-ZX80. No wires, no soldering. It's a matter of
seconds and you don't need another power
supply. You can only add one RAM pack to
your ZX80 -but with 16K -BYTES who could
want more!

How to order
Demand for the ZX80 exceeds all other

personal computers put together! So use the
coupon to order today for the earliest
possible delivery. All orders will be
despatched in strict rotation. We'll
acknowledge each order by return, and tell
you exactly when your ZX80 will be delivered.
If you choose not to wait, you can cancel
your order immediately, and your money will
be refunded at once. Again, of course, you
may return your ZX80 as received within
14 days for a full refund. We want you to be
satisfied beyond all doubt -and we have no
doubt that you will be.

Fro: Science of Cambridge, FREEPOST 7, Cambridge CB2 ITT.

Remember: all prices shown include VAT, postage and packing No hidden extras. Please send me:

Qty Item Code Item price Total
£ £

Sinclair ZX80 Personal Computer kit(s). Price includes
ZX80 BASIC manual, excludes mains adaptor. 02 79.95

Ready -assembled Sinclair ZX80 Pei-sonal Computer(s).
Price includes ZX80 BASIC manual And mains adaptor. 01 99.95

Mains Adaptor(s) (600 mA at 9V DC nominal unregulated). 03 8.95

16K -BYTE RAM pack(s). 18 49.95

Sinclair ZX80 Manual(s). (Manual free with every
ZX80 kit or ready-made computer). 06 5.00

NB. Your Sinclair ZX80 may qualify as a business expense. TOTAL: £

I enclose a cheque/postal order payable to Science of Cambridge Ltd for £
Please print
Name: Mr/Mrs/Miss

Address
Science of Cambridge Ltd.
6 Kings Parade, Cambridge, Cambs., CB21SN.
Tel: 0223 311488. FREEPOST -no stamp needed. EVE 021
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VERO ELECTRONICS PRODUCTS
1.192.113 061 334 C4441111,55005 744

SWITCHES
Ordor Cods95'25. x aszs. '15 pitch Verolmard 85 20621073A

9545' x 531.'1. pitch Plain Board 54 200-21077L
Heat Sink 3'25° CIW 75rnm 4 1007nm 96 201-210930
Keyboard Console SPECIAL PRICE. 899 202-21389C

%m.o. Toggle - 15073195611
yy,,,
..-t'. 67 6..11141011

3-75. 5 5' .1' pitch Plain Board 66 ,p0-1102,9
Sport Face Cutter 107 703-71013A

SPOT CON 81 SW 8A1021
5707 00.014 B. To Comte 90 SW 801041

Pin 10se4109 Tool for 040 type Pin 10 263-21015E
DS Pins '040 OM 44/Pack 200-21087G

0007 99 SW8A2011
OPOT CON III SW130202'SS Ping -040(1001 44/Pack 200-2101713

Verowlre Kit (I -pen. 3 -wire, 25 -comb) 454/61t 20.21341D
Verowlre Combs (25) 109/Pack 200-213390 Minietore Push -C & K
Verowlre Wire (2) 109/Pack 200-21140G SP P.. To Make Momyotery 61 SW 8531

SP Pv. To 13.... Momentary A, SW 8533

GMT ELECTRONICS PROJECTS KIT BUILT UP

FREE-STANDING COMPLETE TELETEXT UNIT - FULL SPEC 6199-90 E275-00

TELETEXT DECODER BOARD + REMOTE HAND CONTROL 6135-90 6160-00

TELETEXT COMPATIBLE TUNER AND P.S.U. 6 46-90 £ 57-00

TELETEXT COMPATIBLE PAL ENCODER + MODULATOR £ 22-90 E 35-00

F.E.T.OUTPUT 100W MONO POWER AMPLIFIER MODULE £ 27-50 E. 35-00

X -BAND DOPPLER RADAR ALARM MODULE - MARK II £ 35-90 £ 44-00

ONE AMP P.S.U. MODULE (SPECIFY 5 OR 12 VOLTS) 6 7-50 £ 10-00

SIMULATED INERTIA MODEL TRAIN CONTROLLER £ 22-50 £ 35-00

SIMULATED INERTIA SLOT RACER CONTROLLER £ 27-50 £ 40-00

MODEL TRAIN STEAM SOUND SIMULATOR MODULE £ N/A £ 5-00
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ELECTRET MICROPHONE INSERTS with FET Pre -Amp @ E1 85.
89A PLUG AND SOCKET (9 Pin) at 25p pair.
500 Metre of PVC CABLE 13 Strand 019 at E10 Reel. Carr. paid.
PLASTIC TRANSISTORS BC 108 or BC 212 at 6 for 501,
FERRITE RINGS Orange Ext. Dia.

.
lnt. Dia. I" @ 35p.

POWER FETS VK1OKM at 40p each.
MINIATURE AIR SPACED VARIABLES 250 + 250 + 20 + 20 + 2057 @ 7Sp.
SUB -MINIATURE MULLARD DISCS 1000pf 63 v.w. at 25p doz.
MULLARD BOO TYPE TRIMMERS 451, 10pf, 20pf, 6001, all 15p each.
20 WAY LUCAR TAG CONNECTOR at 50p.
3 GANG VARIABLE CAPACITORS 10 + 10 + 10pf at 75p.
VHF WIRE ENDED RF CHOKE 30 U.H. at 25 for 50p.
00 METRE CRYSTALS 10X Type 3642-5 or 3750 KHz at 40p.
50 OC 71 TRANSISTORS untested for 75p.
50 BC 107-8-9 TRANSISTORS assorted untested for 909.
3'16- COIL FORMERS with core at 6 for 25p.
VERNITRON FM4 10 7 MU. FILTERS at 50p, 3 for £1.
VHF -UHF FETS BF 256C at 4 for 75p, E304 @ 309, 4 for £1.
DISC CERAMICS 01uf 100 v.w. @ 5p, 0 lol 30 v.w. @ Sp.
2 GANG VARIABLES 250 + 2500) (50051) @ SSP.
MINIATURE CERAMIC TAG STRIPS 12 Way @ 15p, 21 Way @ 20p.
TTL HOUSE CODED I.C.'s 7400, 7410, 74L00, 7453, 7430. All 10p, 6 for 50p.
ELECTROLYTICS 16 + 1647 450 v.w. @ 25p, 50 + 50uf 450 v.w. @ 40p.
2GHz STRIPLINE NPN TRANSISTORS at El each.
4500 PIV 2 AMP SILICON DIODES @ £1 SO each.
5 MHz CRYSTALS In 10X Case at 50p each.
POSTAGE STAMP TRIMMERS 10pf, 30pf, 50pf, 50051, 10002f. All at 15p each.
CERAMIC TRIMMERS 25 to 6p1, 3 to 1057, 4 5 to 20pf, 6 to 35pf, 10 to 40pf, 10 to
6001. All at 15p each.
FERRITE BEADS FX1115 @ 15p doz. i" Long Type 6 for 10p.
R.F. SIGNAL TRANSISTORS BFY 90 @ SOp, 2N 918 @ 25p, 2N 5179 @
50p, 2N 5180 @ 50p, AF 239 @ SOp.
VERY USEFUL TRANSFORMER 250 Volt Input, Output 43 Volt 50mA, 11 Volt
2 5 Amp, 22-0-22 Volt 150mA, 16 Volt 12OrnA, 15 Volt 1 5 Amp, 20 Volt 275rnA @
E3 90 (PAP E1 20).
SOLDER -IN FEED THRU's 6 Opt, 27pf, 300pf, 100001. All 20p doz.
SPECIAL COMPONENTS Resistor 10 @ 5p, Capacitors 900057 2% @ Sp,
12u1 1% @ Sp, 05641 1% @ Sp, -220 1% @ 20p, -3947 1% @ 20p, tut 2% @ 25p.

WIRE WOUND POTENTIOMETERS 2 Watt 20, 5K, 10K, 4 Watt 100K. All 309
each.
HIGH POWER TRANSISTORS 40 Watt SSB or FM, 28 Volt, Type 587 BLY 27
to 70MHz witn data for £3.
MAINS TRANSFORMERS 240 Volt Input, 24 Volt Tapped at 14 volt 1 amp @
El 30 (P6P 25p).

Please add 20p for post and packing, unless otherwise stated, on U.K. orders
under £2.

J. BIRKETT
RADIO COMPONENT SUPPLIERS

25 The Strait, Lincoln LN2 1JF Tel. 20767

4.°

Be an
ELECTRONIC

ENGINEER
Do something PRACTICAL about your future.
Firms all over Britain are crying out for qualified people. With

the right training, you could take your pick of these lobs.
Now, the British Institute of

Engineering Technology will train
you in your spare time to be an
Electrical Engineer.

You risk nothing! We prom-
ise to get you through your
chosen course -or, refund your
fee!

So, loin the thousands who
have built a new future through
home study Engineering courses.

Courses in

C & G Elect. Technicians
C & G Elect. Installations

Telecomms. Technicians Exams
Television Servicing

Radio Maint. & Repairs (BIET)
Pract. Radio & Electronics

Plus over 60 other

home study courses.

POST COUPON FOR FREE 44 PAGE GUIDE

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Aldermaston Court, Dept. TEE 58 Reading RG7 4Pt.

NAME (Block capitals please)

ADDRESS

POSTCODE

Other Subjects
Accredited by CACC
IMIMIIIIMI - 1=111=1 - - - MN OM Ili INII

Member of ABCC ..1
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POPULAR KITS AND PARTS
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. £230.
RADIO MIKE
Ideal for discos and garden parties, allows complete freedom
of movement. Play through FM radio or tuner amp. £6 90.
SAFE BLOCK
Mains quick connector will save you valuable time. Features
include quick spring connectors, heavy plastic case and auto
on and off switch. Complete kit £1.95.
LIGHT CHASER
Gives a brilliant display -a psychedelic light show for discos,
parties and pop groups. These have three modes of flashing,
two chase -patterns and a strobe effect. Total output power 750
watts per channel. Complete kit. Price L111. Ready made up
£4 extra.
FISH BITE INDICATOR enables anglers to set up several
lines then sit down and read a book. As soon as one has a
bite the loudspeakers emits a shrill note. Kit. Price £4-90.
6 WAVEBAND SHORTWAVE RADIO KIT
Bandspread covering 13  5to 32 metres. Based on circuit which
appeared in a recent issue of Radio Constructor. Complete kit.
Includes case materials, six transistors. and diodes, con-
densers, resistors, inductors, switches, etc. Nothing else to
buy, if you have an amplifier to connect it to one pair of high
resistance headphones. Price £11 05.
SHORT WAVE CRYSTAL RADIO
All the parts to make uo the beginner's model. Price £230.
Crystal earpiece 65p. High resistance headphones (give best
results) £375. Kit includes chassis and front but not case.
RADIO STETHOSCOPE
Easy to fault find -start at the aerial and work towards the
sneaker - when signal stops you have found the fault. Com-
plete kit £4 95.
INTERRUPTED BEAM KIT
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 caps etc.
Circuit diagram but no case, Price £230.
OUR CAR STARTER AND CHARGER KIT has no doubt
saved many motorists from embarrassment 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: 250w mains
transformer, two 10 amp bridge rectifiers, 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 £11  50 + £2.50 post.
G,P.O. HIGH GAIN AMP/SIGNAL TRACER. In case
measuring only 5), 31in t. llin is an extremely high gain
(70DB) solid state amplifier designed for use as a signal
tracer on GPO cables etc. With a radio it functions very well
as a signal tracer. By connecting a simple coil to the Input
socket a useful mains cable tracer can be made. Runs on
standard 4)v battery and has input, output sockets and on -off
volume control, mounted flush on the top. Many other uses
Include general purpose amo. cueing amp, etc. An absolute
bargain at only £1 'U. Suitable 80 ohm earpiece 69P.
VU METER
Edgewise mounting, through hole size II" x 0" approx.
These are 100 micro amp f.s.d. and fitted with Internal 8 volt
bulb for scale illumination, also have zero reset. The scale is
not calibrated but has very modern appearance. Price £21111p.

eBALANCE METER
Edgewise mounting 100 UA centre zero. Price £230p.
ip SQUARE PANEL METER
Eagle full vision plastic front, 50 UA. Price £4-60p 1 mA
Price 4  03p.
WATERPROOF HEATING WIRE
60 ohms oer 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 metre.
DIAL INDICATOR
As used in tool making and other precision measuring op-
erations, the famous John Bull accurately shows differences
of 0.1mm. A beautifully made precision instrument, price in
most tool shops would be £12-E15. We have a fair quantity.
Price E620p.
COMPONENT BOARD Ref. W0998.
This is a modern fibre glass board which contains a multitude
of very useful parts, most important of which are: 35 assorted
diodes and rectifiers Including four 3 amo 400v types (made up
In a bridge) 8 transistors type BC 107 and 2 type BFY 51
electrolytic condensers, SCR ref. 2N 5062 25 Oaf 100v DC and
103uf 25v DC and over 100 other parts including variable,
fixed and wire wound resistors, electrolytic and other con-
densers. A real snip at £1-15.
FRUIT MACHINE HEART. 4 wheels with ail fruits,
motorised and with solenoids for stopping the wheels with a
little ingenuity you can defy your friends getting the "jackpot."
E9115 + £4 carriage.
DESOLDERING PUMP
Ideal for removing components from computer boards as well
as for service work generally. Price £635.
4 -CORE FLEX CABLE
White pvc for telephone extensions, disco lights, etc. 10
metres £2, 100 metres £15. Other multicore cable In stock.
MUGGER DET:RRINT
A high -note bleeper, push latching switch, plastic case and
battery connector. Will scare away any villain and bring help.
E2.50 complete kit.
HUMIDITY SWITCH
American made by Honeywell. The action of this device
depends upon the dampness causing a membrane to stretch
and trigger a sensitive microswitch. Very sensitive breathing
on it for instance will switch it on. Micro 3 amp at 250V a.c.
Only £115.

MINI -MULTI TESTER

bearings -2000 o.p,v. mirrored
scale.
11 instant range measure:

Deluxe pocket size precision moo-
.ng coil Instrument, jewelled

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 only £6.75 +
50p post and insurance.

FREE Amps ranges 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 L2-50.

SUPER HI-FI SPEAKER CABINETS.
Made for an expensive Hi -fl outfit -will suit
any decor. Resonance free cut-outs for 8"
woofer and 4" tweeter. The front material
is carved Dacron, which Is thick and does
not need to be stuck in and the completed
unit is most pleasing. Colour black. Sup-
plied in pairs, price £6 90 per pair (this is
probably less than the original cost of one
cabinet) carriage £3 the pair.

CHASSIS BARGAIN
3 wave band radio with stereo amplifier.
Made for incorporation in a high-class
radiogram, this has a quality of output
which can only be described as superb. It
Is truly hi -fl. The chassis size Is approxi-
mately 14". Push buttons select long.
medium, short and gram. Control are
balance, volume, treble and bass. Mains
power supply. The output is 6 + 6 watts.
Brand new and in perfect working order,
offered at less than value of stereo amp
alone, namely £6 90. Post £2.00.

MULLARD UNILEX
A mains -operated 4 + 4 stereo
system. Rated one of the finest
performers In the stereo field this
would make a wonderful gift for
almost anyone. In easy -to -
assemble modular form this
should sell at about £30 -but due fr
to a special bulk buy and as en
Incentive for you to buy this
month we offer the system
complete at only £16 including
V.A.T. and postage.
FREE GIFT -Buy this month and
you will receive a pair of Good -
man's elliptical 8" x 5" speakers
to match this amplifier.

THIS MONTH'S SNIP
THERMOSTAT ASSORTMENT 10 different thermo-
stats. 7 bi-metal types and 3 liquid types. There are the
current stets which wil I open the switch to protect devices
against overload, short circuits, etc, or when fitted say
in front of the element of a blower heater, the heat would
trip the stet if the blower fuses; appliance slats, one
for high temperatures, 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
stet, a calibrated boiler stet, finally an ice stet which,
fitted to our waterproof heater element, up in the loft
could protect your pipes from freezing. Separately,
these thermostats would cost round about £15.00 -
however, you can have the parcel for £2.50.

WALL MOUNTING THERMOSTAT,
Danfoss, a handsome 2 tone this is in-
tended for living rooms but is just as
efficient in a greenhouse or store. It Is
suitable for normal air temperature range
32F -80F -price £4.60.

3 KW Mode
£6-95

+ £1.50 P P

TANGENTIAL
HEATER UNIT
A most efficient and quiet run-
ning blower -heater by Solatron-
standard replacement In many
famous name heaters -com-
prises mains Induction motor -
long turbo fan -split heating
element and thermostatic safety
trip -simply connect to the
mains for immediate heat -
mount in a simple wooden or
metal case or mount direct into
base of say kitchen unit. Price
ES 95. post £1.50. Control switch
to give 2kw, 1kw, cold blow or off
available 80p extra. 3kw model
£6-K. Control Switch 95p.

3 -CHANNEL SOUND TO LIGHT KIT
Complete kit of parts for a three -channel sound to light unit
controlling over 2,000 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 I" sockets and three panel mounting
fuse holders provide thyristor protection. A four -pin plug and
socket facilitate ease of connecting lamps. Special snip price
is £14 Kin kit form or £10.95 assembled and tested.

8 POWERFUL BATTERY
MOTORS
cFoorntr;lopdleains, boats,seMecc cet

remote

TERMS: Cash with order -but orders under E19 must add
SOp to offset packing, etc.
BULK ENQUIRIES INVITED. PHONE: 0444-54563.
ACCESS & BARCLAYCARD WELCOMED.

J. Bull [ELECTRICAL] Ltd.
(DEPT. EEC)

34-36 AMERICA LANE,
HAYWARDS HEATH SUSSEX.

RH16 3QU

IT'S FREE
Our monthly Advance Advertising Bargains List gives
details of bargains arriving whist arrived -often bargains
which sell out before our advertisement can appear -it's
an Interesting list and it's free -just send S.A.E. Below
are a few of the Bargains still available from previous
lines.

DUE TO THE HIGH 8, RISING PRICES OF FUEL many
companies and probably many householders are looking
around for ways of saving some of this cost. One Company
bought a number of tans from us and fitted these on the ceiling
of their workshops where the hot air tends to collect end they
blow this hot air downwards. Another Company has bought
f -ms from us to suck ttie exhaust from their oil fired central
heaters through a zig zag of asbestos pipes, the asbestos
pipes being in a separate chamber which becomes a hot air
chamber, the hot air from this is blown through ducting to
where ever it is needed. Basically, they have cut out the normal
chimney and replaced this with one of our high power extrac-
tor fans. If you have any other good ideas on heat cost saving.
let us know and we will pass it on to other readers.

EXTRACTOR FANS
Ex -Computer made by Woods of Colches-
ter, ideal also as blower; central heating
systems, fume extraction etc. Easy fixing
through panel, very powerful 2,500 r.p.m.
but quiet running. Choice of 2 sizes, 5"
ES 50, 6" LUSO; post E1 per fan.

PING PONG BALL BLOWER -UPPERS Have you got to
organise a Christmas Party or Charity Fund -Raising Event?
Then one always popular way is to have ping pong balls going
up and down and being caught. We have some powerful
blowers and these should be Ideal for this, and of course for
more serious purposes. They are 4 stage blowers, coupled to
synchronised AC mains motors of approximately I h.p. They
have a terrific suction as well as a high velocity blow. Ex com-
puters, price £2600.

TWO MORE BLOWERS Both 'snail' type, one very small
and compact and suitable for cooling projectors or other
equipment. Impeller size 2" x 1", coupled to mains voltage
induction motor, outlet size approximately 1-1" z 1)". Price
ES 50 + 88p. The other is a larger FLANGED BLOWER for
direct coupling to ducting, outlet size 31" x 21." + 1" flange,
holed for easy fixing to trunking. Impeller size 5)" x 11".
Powered by 1/12 h.p. mains motor. £11.75.

RECHARGEABLE SOLID GEL BATTERY 12v 5 AH new
and unused made by or for Elpower Corporation of California.
Dimensions, 6" long, 35" high and 2)" wide. Regular price of
similar batteries, R.S. Components is £26.00. Limited quan-
tity available at £1520.

DUAL DIGITAL TIMER Short delay, left timer adjustable
0-2 secs right timer 0-9.9 secs. Made by Techno instruments
Ltd., catalogue no. 01018/1. We have very little information
on these, but they are battery operated, to use you simply set
the digital switches in the desired position, turning the rotary
indicator to the chosen time. The lamp will light up when the
right timer is in operation. Periodic or single action possible.
This is a precision instrument 4f" wide. 11" high and 5.1" deep.
We understand that these cost over £60  00 from the Makers.
limited quantity only at £2300.

SOLID STATE VARIACS By Lewis and Holtzman Ltd -
their "Elver". 230-240v AC in and out. 10 amp model is cylin-
drical approximately n" diameter 41" deep. Price £13.20.
5 amp model, again cylindrical, 2)" diameter, 4.1" deep. Price
£920.

E.H.T. UNITS Oneof our specialities hasalways been E.H.T.
transformers, and we probably have bigger stocks then most
of our contemporaries. It is surprising what uses these high
voltages can be put to -killing flies and weeds, lighting
central heating boilers, lifting paper, extracting dust, etc. etc.
A new one this month is 14.5 KV. (dc) 0.5mA-made by
ADVANCE ELECTRONICS -this unit is completely enclosed
and has input and output sockets -size of the unit is approxi-
mately 6" x 3" x 35", price £15.38 post £1.
To remind you of the E.H.T. Transformers we stock, here is
a list:
3-4 KV 3 mA ex equipment £2.90

5 KV 5 mA ex new equipment £7.15
5 KV 5 mA with outer casing and E.H.T. outlets £9- OS

8.5 KV 10 mA totally enclosed with E.H.T. outlets E13.50

LEDS are used increasingly and are now being recommended
for nearly all indicators and for games and novelties. Due to
a fortunate purchase, this month we are able to offer 10 red
led's for £1. These are the small ones equivalent to the TIL
209. Bulk price £60.00 per 1,000 + V.A.T.

FIG. I. FLEX Is always in demand, especially when doing
the Christmas decorations. We are able to offer white Fig. 8
5 amp type on 53 metre roll for £2.80, ditto but dark grey with
tracer lead, suitable for speaker extensions, 50 metres £338.

500 WATT MERCURY VAPOUR LAMP Mazda, ref. 90-5104
MAT/V blended. These give a really powerful light but, of
course, have to be used with the correct control gear. We are
expecting to get this control gear early in the New Year. Price
of the lamp is £3.38 + 38p. Post 50p.

ANTI FROST THERMOSTAT The normal refrigerator
type thermostat, switches off as the temperature falls and so
is not suitable for anti -frost devices. However, we have the ice
stat-this switches on as the temperature fails and Is set to
switch on just above freezing point. It is a skeleton stat so
would require boxing, but the price Is modest at Li 10.

THIN CONNECTING WIRE 500 metre drums, 7 stranded
copper core p.v.c. covered available in 10 different colours.
Price £7.1S.

OCTOBER/NOVEMBER CONSTRUCTOR'S SNIP.
Here's a super bargain for you. 100 twist drills, regular tool
shop price over £50, yours for only E1150. With these you
will be able to drill metal, wood, plastic etc from the tiniest
holes in P.C.B. right up to about 0". Don't miss this snip -
send your order today.

SUPER BREAKDOWN PARCEL with free gift of a desold-
ering pump, perhaps the most useful break -down parcel we
have ever offered. Consists of 50 nearly all different computer
panels on which you will find: over 300 ICs, over 300 diodes,
over 200 transistors and many hundred other parts, resistors,
condensors, mu ti turn pots, rectifiers, SCR etc. etc. for only
£8.50, which when you deduct the value of the 4esoldering
pump, works o t to just a little over 4p per panel, + £127
VAT + £2 post (it's a big parcel).

TIME SWITCH BARGAIN Large
clear mains frequency control led
clock, which will always show you the
correct time + start and stop switches
with dials. Complete with knobs
£2 SI.
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THE (STILL) OPEN CHANNEL
The battle for Citizens' Band Radio
goes on.

In August last year the Home Office
issued a discussion document on
"Open Channel". On December 18, Mr
William Whitelaw, the Home Secre-
tary, stated in Parliament that a large
number of individuals wanted citizens'
band radio at 27MHz to be legalised.
On the other hand the electronics
industry and institutions representing
other interests such as broadcasting
strongly advocated frequencies higher
than 27MHz. The Home Secretary
went on to say that he is disposed to
allocate frequencies to Open Channel
radio in the neighbourhood of 930MHz
and that he is considering "whether
it would be possible to exempt this
facility from licensing if certain con-
ditions are met".

The door has not been completely
closed on a personal radio service on
27MHz (which would have a greater
range than the proposed Open Chan-
nel on 930MHz could provide) for the
Home Secretary intends "to continue
consultations to examine this question
further".

Prior to this official announcement,
the Citizens' Band Association had
issued its own response to the discus-
sion document. It is critical of the pro-
posals for use of u.h.f. since the cost
of equipment would be too high and
the range totally inadequate. The
C.B.A. calls for a lower frequency
(41MHz or 230MHz); failing that

27MHz operation should be legalised
at once.

The C.B.A. is also critical of the
Home Office concentration on the
interference problem. Why? Against
the small but well organised and
vocal C.B. lobby there is the vast
majority of the population which
depends upon radio, television, tape
and hi-fi for information and pleasure.
It would be utterly intolerable were
members of one household to be
barred from listening to programmes
of their choice because of break-
through from a C.B. rig in an adjoin-
ing house. It is the very nature of
C.B buffs to be garrulous so any such
interference is likely to be suffered
over long periods.

Naturally C.B. enthusiasts play
down this aspect, but the authorities
with their responsibilities to the
public at large are perfectly right in
seeking to keep interference to the
absolute minimum. The frequency of
930MHz seems to offer the least
danger of break -through on other
domestic electronic equipment. If the
rights of the majority can be best
safeguarded by restricting the range
of C.B. operation we think this is the
best and fairest solution.

Our March issue will be published on Friday, February 20. See page III for details.

Readers' Enquiries
We cannot undertake to answer readers' letters requesting modifications,

designs or information on commercial equipment or subjects not published
by us. All letters requiring a personal reply should be accompanied by a
stamped self-addressed envelope.

We cannot undertake to engage in discussions on the telephone.

Component Supplies
Readers should note that we do not supply electronic components for

building the projects featured in EVERYDAY ELECTRONICS, but these
requirements can be met by our advertisers.

All r ble precautions are taken to ensure that the advice and data given to
readers are reliable. We cannot however guarantee it. and we cannot accept legal re-
sponsibility for It. Prices quoted are those current as we go to press.
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THIS optoelectronic project will en-
able you to switch on an outside

light before getting out of your car
merely by operating your car main
beam switch a preselected number of
times. The driveway light remains
switched on for a predetermined time,
just long enough for you to lock up
your car, enter the house and, if
necessary, put the cat out with the
milk bottles. After closing the door
you can be confident that the light
will be extinguished automatically.

LIGHT BEAM
Of course sophisticated remote con-

trol systems which make use of ultra-
sonic or infra -red beams are designed
for this purpose, but since a car has
powerful headlights why not make
use of these beams to control a device
at a distance?

However, a simple opto-switch
would be very unsatisfactory for this
application because a chance illumina-
tion of the sensor by a passing car or

a lightning flash would operate the
light.

The circuit to be described avoids
this possibility by the use of two
essential design features: first, a six -
position switch which enables you to
select the number of flashes of the
car head beam required to operate
the relay which controls the mains
lamp; second, a time delay which can
be preset up to a maximum time of
212 minutes during which the circuit
must receive the correct number of
light flashes. This is also the time
that the mains lamp remains on.

CIRCUIT DESCRIPTION
The circuit for the Car Actuated

Driveway Light is shown in Fig. 1 and
derives its 12V d.c. supply from the
mains. The supply is stabilised by
means of the Zener diode D1 and
transistor TR1. The light sensor is a
photocell, PCC1 which is coupled to a
voltage comparator based on op -amp
IC1. The switching action of IC1 is

The completed unit with photocell tube.

modified by components D6, R2, C2,
R3 and C3 so that it operates as a
monostable.

Normally the photocell will be in
the dark and its resistance therefore
will be high. If VR1 is set so that its
resistance is about equal to the photo-
cell "dark resistance", capacitor C4
will be charged to about half the sup-
ply voltage. The inverting input of
the op -amp will be about 0.6V higher
than this due to the action of diode
D6. Thus the output voltage of the
op -amp is OV.

If the photocell detects a sudden
increase in light intensity, its resist-
ance drops sharply and the voltage on
pin 2 falls below that on pin 3 which
therefore makes the op amp produce
a positive output voltage.

The small amount of positive feed-
back provided by R3 and C3 ensures
that the output voltage changes
sharply. This rise in output voltage
produces an equivalent rise in the
voltage on pin 3 but, since the photo-
cell has returned to its normally
"dark" state, capacitor C4 will dis-
charge down through R2. The voltage
on pin 3 therefore falls and when it
drops below the voltage on pin 2, the
output voltage returns to OV. The
time taken for the op -amp to drop
out of its monostable state is largely
determined by the values of C4 and
R2 and is adjusted to be about one
second.

The voltage changes on the output
and the two inputs of the op amp are
shown in Fig. 2. The circuit has the
useful feature that, once a flash of
light has reached the photocell, it
ignores any spurious signals it might
be receiving in the time it is in the
monostable mode.

Furthermore the op -amp does not
respond to slowly changing levels of
illumination since its non -inverting in-
put always remains 0.6V below the
voltage on its inverting input. So the
advent of dawn is ignored by the cir-
cuit and it "sleeps" during the day but
becomes sensitive again at nightfall.
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Fig. 1. The complete circuit diagram of the Car Actuated Driveway Light including
its mains derived power supply unit.
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COMPONENTS -7,7 "ik
Resistors

R1 1k0
R2 1MS2
R3 2.2MD
R4 22KLI
R5 4700
R6 22kfl
All 4W carbon ±10%

Capacitors
C1 2200/4F 16V elect.
C2 0.1µF polyester
C3 0.10F polyester
C4 0.1µF polyester
C5 0.022µF polyester
C6 100µF 16V tantalum bead

R7 4.74-1
R8 100k0
R9 2241
R10 4.7kil
R11 1k0

Semiconductors
D1 -D4 1A 50V diode bridge
D5 BZY88C13V 13V 400mW Zener diode
D6 1N914 small signal silicon
D7 TIL220 red I.e.d.
D8 -D13 decade I.e.d. array (d.i.l.) or discrete I.e.d.s, e.g. TIL220 (6 off)

1N914 small signal silicon
2N3053 npn silicon
BC109 npn silicon
BC109 npn silicon
BC109 npn silicon
2N3053 npn silicon
CA3140 m.o.s.f.e.t. op -amp (8 -pin d.i.l.)
555 timer i.c.
CD4017B CMOS decade counter
ORP12 or similar light dependent resistor

D14
TR1
TR2
TR3
TR4
TR5
IC1
IC2
IC3
PCC1

Miscellaneous
VR1 4701d2 sub -miniature preset
VR2 1M0 sub -miniature preset
S1 2 -pole 6 -way rotary switch
T1 mains primary/15V 200mA secondary
RL A miniature relay 12V 185 ohms coil with at least one set of mains

contacts rated to suit lamp used.
SK2 3.5mm jack socket
SK1 3 -pin mains socket
PL1 3 -pin mains plug
PL2 3.5mm jack plug
Stripboard: 0.1 inch matrix, 36 strips x 34 holes; case, Bimbox type
2006/16 size 190 x 110 x 60mm plastic, or similar; Lc. sockets 8 -pin d.i.l. (2 off),
16 pin d.i.l. (1 off); TO -5 heatsink; socket for relay; bush for panel mounted
I.e.d.(s) aluminium for relay bracket; 6BA fixings; control knob; three -core
mains cable; grommet to suit mains cable; solder tag; short length of plastic
tube to act as collimator for PCC1.

£22

See

Talk
page 93
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Fig. 2. Voltage changes occurring at ICI
input and output when the photocell is
illuminated.

TIMER AND COUNTER
Integrated circuits IC2 and IC3

have equally interesting functions to
perform. IC3 responds to the sharply
rising edge of the output voltage from
IC1 while IC2 responds to the sharply
falling edge of this same voltage
change. The 555 timer, IC2 connected
as a second monostable, determines
whether the decade counter, IC3,
should count or not. If its output is at
logic low, it switches TR2 off which
in turn takes the reset terminal, pin
15, to IC3 to a logic high, i.e. near the
supply voltage. A logic high on the
reset terminal sets the voltage at IC3
output pin 3 also high, all the other
nine outputs of this decade counter
being at logic low.

Should the output voltage of IC2
be high, transistor TR2 is switched on
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and the reset terminal of IC3 goes to
logic low which allows this decade
counter to count pulses received at its
count input, pin 14. Thus counting
takes place when the output of IC2 is
at logic high, that is, when it is in its
monostable "on" state.

During this period, each rising edge
of the pulses from IC1 successively
sets the ten decade outputs of IC3
logic high. Thus, after the counter
has been reset and pin 3 is high, next
pin 2 goes high, all other outputs
being low and each successive puke
brings output pins 4, 7, 10 and 1 logic
high in turn.

Switch Sla selects any one of the
first six outputs of 1C3, the other four
outputs of this decade counter not
being used in this application.

By means of the Darlington pair
made up of transistors TR4 and TR5,
a mains relay is energised when the
switch selects a logic high from IC3.
Thus if the switch is in position 1, as
shown in the circuit, the relay is ener-
gised after the first pulse is received
from IC1. Pin 2 remains high and the
lamp remains lit for the time that IC2
is in its monostable state. Once pin 3
of IC2 falls to its normal low state
at the end of its monostable period,
determined by the product of the VR2
and C6 values, pin 15 of IC3 goes
high and resets the counter so that its
pin 3 is high.

Thus, trigger pulse_c from IC1 must
be passed on to the counter during
IC1 monostable on period, which is
adjustable up to about 150 seconds,
if the lamp is to be switched on. Sup-
pose Sla has been set to its fourth
position. The chance that three ran-
dom flashes of light are received by
the photocell in the monostable
period is small. However, it is easy to
flash the headlamps of your car three
times quite rapidly in order to switch
on the lamp by bringing the output,
pin 7 to logic high. The reason for
providing five switch positions in addi-
tion to the reset position, is so that
user can find the position best suited
to their environment. If your house is
situated near a busy road junction it
might be necessary to select a high
number of required flashes while
country dwellers might only need to
set Sla to position 2 or 3.

TIMER OVERRIDE
Should you want to switch off the

lamp before the termination of IC2
monostable period, Slb which is
ganged with Sla allows you to do this.
Slb is wired in advance of Sla by one
step. So once the light has been
turned on by the flashing sequence,
the counter high output can be
picked up on Slb pole by backstep-
ping Sl. This turns on TR3 whose
collector drops towards OV. A low
voltage to pin 4 of IC2 resets this i.c.
and its output falls to OV and stays

there. TR2 is thus off resulting in a
high level to IC3 reset, setting the
first output pin 3 in the high state.
This facility is not available for the
single flash system, position 1.

Remember to return switch S1 to
its original position to maintain the
required flash count.

Assembly of the circuitry on 0.1
inch stripboard is shown in Fig. 3.
The layout includes the d.c. power
supply which uses the large smooth-
ing capacitor Cl. A heat sink is essen-
tial for transistor TR1. Use of i.c.
sockets for the three integrated cir-
cuits is recommended, particularly for
IC1 and IC3 which are cmos devices.
Do not plug these i.c.s into their
holders until you are ready to test
the circuit and certainly do not in-
sert or remove them at any time
when the circuit is being supplied
with power.

CIRCUIT BOARD
Begin by cutting the board to size,

drilling the fixing holes and making
the breaks on the underside as shown
in Fig. 3. 'Mount the i.c. sockets fol-
lowed by the wire links, presets, re-
sistors and capacitors. Leave Cl until
last for ease of construction. The
semiconductors should be mounted
next-remember to fit TR1 heatsink
before connecting it to the board.

Finally connect sufficient lengths of
flying lead to the circuit board to

Shows wiringbetween circuit

reach the case mounted components
when positioned. Ribbon cable was
used in the prototype but is not
essential. In fact this assembly is too
rigid and lightweight cable would be
better except of course for the mains
wiring where heavier duty insulated
wiring is essential.

The internal arrangement of the
circuit board, switches, transformer
and the relay in the prototype unit is
also shown in Fig. 3. Decide whether
to use a decade bar display for l.e.d.s
D8 to D13 or individual l.e.d.s and
prepare the front panel of the box
to suit. As can be seen the prototype
used a bar type of l.e.d. display and
this for convenience has been
mounted on a small piece of strip -
board. A d_il. socket for mounting
the display was also used. The board
was bolted to the front panel below
a suitable rectangular cut-out.

Note that a relay is mounted in a
suitable socket and held in place on
a small aluminium bracket in a corner
of the box adjacent to the trans-
former and near to the three -pin
socket which accepts the connection
to the mains lamp. Connect the flying
leads to the relay base and fit all the
case mounted components in position
and wire up to the circuit board.

The circuit board should be
mounted firmly just off the bottom of
the box on short stand-off pillars or
similar.

PHOTOCELL TUBE
The photocell was situated in a

short length of plastic tube so that
in operation it can be lined up with
the headlights of your car. The tube
limits the angle of view of the photo-
cell and reduces the chance that the
circuit is operated by chance flashes
of light, for only light directed along
the axis of the tube will be effective,
see Fig. 4.
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Position and wiring of transformer and relay

Provide the photocell with two to
three metres of connecting wire so
that it can be mounted in a position
suitable for receiving light from your
car headlamps. The photocell is
plugged into the unit via a 3.5mm
jackplug/socket arrangement.

SETTING UP
The operation of the unit can be

checked out either by using a torch
in a darkened room or merely by
using the light from a window. The
only adjustment which is necessary is
to VR1 so, with the lid of the box
carefully supported, make sure you
can gain access to this component
with a small screwdriver or the cor-
rect adjustment tool. Take care that
you do not inadvertently touch any
bare mains connections, especially
those on the transformer, when you
are making this adjustment.

First set switch S1 to the TEST posi-
tion and plug a lamp into the socket
on the front panel, e.g. a table lamp
which is terminated with a three pin
plug. When the unit itself is plugged

fitted in the case.
The completed prototype circuit board. Here C6 is constructed
from two 47µF capacitors wired in parallel.

into a mains socket, the lamp should
light. Now set Si to position 1 and
the lamp should turn off. Cover the
tube of the photocell with your thumb
and quickly uncover it and cover it
up again. Adjust VR1 until the mains
relay is heard to click on accom-
panied by the lamp turning on. Now
expose the photocell to one more
brief period of illumination and the
lamp will be extinguished and the
first l.e.d. in the chain will relight.
Note that D7 comes on after the first
flash of light and sets the start of the
first monostable period and will also
light up after the lamp has been
switched off by the second flash of
light. However, if the lamp is allowed
to continue alight until the end of the
delay period, D7 will go out.

Check the operation of the circuit
for the other positions of Si and
adjust the value of VR2 until the
required time delay is obtained. Note
that you can increase the value of C6
to increase the maximum time delay
in the circuit but make sure that you
use a tantalum type capacitor for
reliable results.

INSTALLATION
When the circuit is working cor-

rectly, the unit needs to be installed
in a suitable position. It is a good
idea to mount the photocell just in-
side a window at a height which can
be illuminated by your car headlights
when you enter your drive. If the
photocell has to be mounted on a
wall, make sure you protect it from
the effects of the weather. Similarly,
just behind a window is a good posi-
tion for the unit itself so that you can
see the l.e.d.s at night. An existing
outside light will need to be adapted
so that it can be plugged into the
unit's three -pin socket. 1:1
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3 CHANNEL
STEREO

4!P MIXER

THE AUDIO mixer is an essential part
of any recording or PA_ installa-

tion. To the professional this means
row upon row of knobs and sliders
and of course enormous expense.

However, there are often cases
when a simple unit is required to mix
two or three inputs perhaps for home
recordings or disco use and the unit
described here is designed to fill such
a function.

oy D. J. ED//ARDS

SIMPLE TRANSISTOR CIRCUIT
IDEAL FOR HOME RECORDING OR DISCOS

There are three stereo channels
each with different sensitivities and
level controls and a final amplifier
with master output. A headphone
amplifier is also provided.

CIRCUIT DESCRIPTION
The circuit of the left hand chan-

nel of the Stereo Mixer can be seen
in Fig 1. The other channel is identi-
cal to this.

The input signals enter the unit via
SK1, 2 or 3. Resistors RI, R3 and RS
are designed to attenuate the signal
so that it does not overload the next
stage.

The level of each input is con-
trolled by variable resistors VR1 to
VR3 and their counterparts in the
right hand channel. It should be noted
that there are separate controls for
left and right channels as well as

Fig. 1. Circuit diagram of the 3 -channel Stereo Mixer (left hand
channel). The right hand channel is identical, and its input, output
and power supply connections are indicated in the circuit.
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separate ones for the three inputs,
making six in all.

PRE -AMP
The input signals now pass via a

5.6111 resistor and d.c. blocking capa-
citor to TR1. This is a standard com-
mon emitter circuit with negative
feedback applied via R7.

Output level is controlled by VR4
and its equivalent in the right hand
channel. These two are ganged
together and form the master volume.

Further amplification of the signal
is provided by TR3 also connected in
common emitter mode and the output
is terminated at SK5.

HEADPHONES
Headphone monitoring is provided

by TR2. The signal is taken from one
end of VR4 and applied via C7 to the
base of TR2. This is again connected
as a common emitter amplifier.

The output is taken via C9 to a
stereo jack. This is shared with the
right hand channel. Because of the
design, only high impedance head-
phones can be used.

POWER
Battery power is provided by two

PP3 batteries one for each channel
and the on -off switch Si is a two pole

COMPONENTS-4r---,1;-
Resistors

R1, 101 4.741 R8, 108 47kf1
R2, 102 5.6kf1 R9, 109 1Mfl
R3, 103 47kf1 R10, 110 4-7kf1
R4, 104 5. 6kil R11, 111 33kfl
R5, 105 470kfl R12, 112 2.2ML1
R6, 106 5. 6kfl R13, 113 4.7kf1
R7, 107 5.6Mfl
All IW carbon +5%

Potentiometers
VR1- VR3, 101-103
VR4, 104

Capacitors
C1-03, 101-103
C4, C5, 104, 105
C6, 106
C7, 107
C8, 108
C9, 109
C10, 110

5kf1 log. carbon (6 off)
10kf1 log. carbon dual gang (1 off)

1µF 25V elect. (6 off)
5µF 25V elect. (4 off)
100µF 25V elect.
5µF 25V elect.
0.1µF polyester
220µF 25V elect.
5µF 25V elect.

Semiconductors
TR1-TR3, 101-103 BC109C npn silicon (6 off)

See

Sho
Tali(

page 93

£1450
complete

Miscellaneous
SK1, 2, 3, 5 5 -pin DIN 180 degree (4 off)
SK4 0.25 inch stereo jack
S1 d.p.s.t. rocker
B1, 2 9V PP3 type (2 off)
Stripboard 0.15 inch matrix, 19 strips by 39 holes; battery clips (2 off); 4mm
plywood for case; 4BA nuts, bolts and collars for mounting circuit board;
aluminium panel, 185 x 50mm for front panel; foil for lining case; interconnect-
ing wire.
Note that all component references prefixed by 100 refer to the right hand
channel.

The prototype 3 -channel Stereo Mixer
with front panel raised to expose circuit
board, other components and interwiring.
The plywood cabinet is lined with alu-
minium foil.

type because of this.
This may seem a novel arrangement

but it does mean that batteries last
longer and the effects of low battery
voltage are less pronounced.

CIRCUIT BOARD
All the components are assembled

on a piece of 0.15 inch stripboard 19
strips by 39 holes, according to Fig. 2.
All right hand channel components
are numbered from 100 so, for
example, R1 is the input resistor in
the left hand channel and R101 is the
same resistor in the right hand chan-
nel.

After this has been completed the
next stage is to assemble the cabinet
and front panel. The cabinet in the
prototype was made from 4mm ply-
wood size 185 X 140 X 75mm sloping
down to 40mm.
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FRONT PANEL
The front panel is made from 16

s.w.g. aluminium and is fastened onto
the cabinet by means of brass hinges.
This makes access to the interior very
easy.

Once all the off board components
are mounted in place, the interwiring
between them should be completed.
This includes the sockets mounted in
the back of the case.

The board should then be mounted
in position above the controls using
4BA nuts, bolts and spacers. This was
done using stiff wire in the prototype
but the nuts and bolts are much
better.

The wiring from the controls can
now be completed. This project is

unusual in that wiring to the board
is taken to the reverse, that is copper
coated side. Make sure that connec-
tions from VR1 and 2 and 3 are as
short as possible and that every joint
is a good one, otherwise you will get
hum pick up and noise.

The front panel should be earthed
and additional screening can be. pro-
vided by lining the case with tin foil.

FINISHING OFF
All that remains now is to check

the construction thoroughly and label
up the front panel.

Possible modifications would be
using separate sockets for the right
and left inputs on each channel or
providing two or three outputs all

connected in parallel, though these
haven't been tried.

A point to bear in mind when using
a tape recorder as a signal source is
that the standard DIN socket arrange-
ment is to have input and output of
the recorder on the same socket.

This means that if pins 4 and 5
and pins 1 and 3 are wired together
in the input socket on the mixer, then
you will be feeding the output of the
recorder straight back into its record-
ing amplifier. This will affect the
quality and magnitude of the signal
actually entering the mixer.

The only way round this is to make
sure that such a link does not exist
and that the input only goes into pins
1 and 4.

Looking Ahead
Now is the time of year, when Old Moore

Young carries out his famous trick of
foretelling the future by looking through
the bottom of an empty beer glass. My
fellow Astrologers tell me that crystal
balls and beer glasses are now "Old
Hat", that all they do now, is to pop some
questions into their computers and wait
for the answers.

I was about to hire one of these
monsters for half an hour, when I suddenly
remembered that only recently, a com-
puter operator, who happens to be a
friend of mine, was popping questions
into his computer one day, when suddenly
without a word of warning it started firing
questions back at him. He grabbed his
coat and hat and started to run, and as
far as I know he is still running.

So back to my beer glass. Ahl here we
go. February, Government Minister
announces Microwave Ovens are now
one hundred per cent safe! March,
Government Minister announces the
opening of two thousand more Micro-
wave Oven Testing Stations!

April, The Electricity Board announces
that central heating with storage heaters
is very cheap, and they will be delighted
to install one for you for, £250. May,
Dustmen demand extra pay for having to
cart away storage heaters weighing
half a ton. June, householders told to
bury their unwanted storage heaters in
the garden, as all refuse dumps are full!

This is terrible! At this point I reluct-
antly left my beer glass and decided I

would ask an old Chinese Sage I know,
called Dai Ling, if he could tell me whether
these predictions would come true.

After I had put the question to him, he
uttered just one mystical Chinese word,
which sounded like "Famfino". I will
translate it for the benefit of the one or
two of my readers who don't speak
Chinese, it is an expression of extreme
dubiety!

There is one other forecast that I will
guarantee will come true. The customers
who write queries on their order forms,
will be the last to receive their goods.

Good Criticism
I am always pleased to have letters

from readers, especially when they
contain constructive criticism. A case in
point, is a charming letter from Mr. E. F.
Good (see Letters page December).

I recently suggested that you write
your address in block capitals. Mr. Good
says they look uncouth.

The point I was trying to make, is that
your address should be clearly legible to
us. Quite often the addresses look as
though they have been written in Sanskrit
or Cuneiform, and all we can do is to cut
the address off the order and stick it on
the parcel. I must make it abundantly
clear, that Mr. Good's own writing is so
perfect, that I thought at first it had been
done with a special typewriter.

I also said "send the exact money".
Nothing at all complicated was intended
here, simply that you work out what the
price should be, and send just that.
Mr. Good's suggestion that the customer
should send an open cheque limited to a
certain amount, is an excellent one, and
many customers already adopt this
procedure.

It is particularly valuable at the presen
time, as price lists are usually wrong
before the ink has dried. However, I must
take exception on his last point, where he
says that catalogues tell lies, by showing
goods that are not available.

While I sympathise with his disappoint-
ment, he can take it from me, that none of
us, would put a single item in our cata-
logue, if we thought that there was the
slightest chance of it not being freely
available for the life of the catalogue.
Remember that the life of a catalogue is
probably a year, because it is necessary
to print that number in order to obtain a
reasonable price. Also remember that our
suppliers are not going to tell us if they
intend to drop an item, for very obvious
reasons.

The type of letter that delights me, is
one like the following:

Dear Sirs,
If "Jenny" misses her battered

old 1978 catalogue complete with
coffee stains and her name
written on it, tell her I have it, and
am most willing to return it.

I received an out-of-date old
catalogue, with a price list dated
Jan 1979. (The back page is so
badly printed, I cannot read it.)

On top of that, I had to pay the
postman 7p surcharge as it was
understamped.

If things are as bad as that I will
let you have this catalogue back
free arid pay full postage.

Yours faithfully
One can never resist a little humour.

By the time our friend reads this, Jenny
will be too busy cleaning up the stains
caused by her new baby, to worry about
sending coffee stained catalogues to
customers.

Buzz Off
Finally, I recently had an order from a

customer made out on a firm's headed
note paper. The firm was called "Audio
Buzz" and when I looked at the name on
the cheque, it was, "Hornet", and it was
un-signed I

I felt very tempted to write and say,
"You can't sting mel", but I changed my
mind in case Mr Hornet should take
umbrage.

Wishing you all a successful construc-
tional year in 1981.
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By Dave Barrington

New Publications
The new edition of the 1981 Maplin

catalogue contains well over 5,000 pro-
ducts in its 320 pages. Of these over 1,000
are new items to this edition.

A new feature is the inclusion of a
sectionalised alphabetical "thumb" index
system to aid location of lines. This is in
addition to the normal component index.

Having run out of superlatives to des-
cribe the Maplin Catalogue, price E1.25
mail order or £1.00 from W. H. Smiths,
we can only add the following: BUY ITI

Two new publications which give
details of practical designs for a 10/20W
and a 25/30W hi fi power amplifiers using
Darlington Devices has just been pub-
lished by Mullard Ltd.

Copies are available from Technical
Publications Department, Mullard Mit-
cham, New Road, Mitcham, Surrey,
CR4 4XY.

Capacitors
Before we press on with this month's

component buying we should like to make
a general point regarding capacitors used
in all constructional projects.

When ordering capacitors you may be
given one with greater working voltage
than specified. This is quite in order.
Most of our projects are low power and
a good "rule of thumb" approach to apply
here is to never accept one which has a
lower rating than the voltage of the circuit.

Also, capacitors come in all shapes and
sizes so make sure the component being
supplied will fit on the circuit board or
within the case.

CONSTRUCTIONAL PROJECTS

Car -Actuated Driveway Light
The Car -Actuated Driveway Light uses a

RS decade bar display, type Bar LED
586-706. Another suitable red 10 segment
"bargraph" I.e.d. is listed by Watford
Electronics. Only six segments are used.

It is quite in order to use individual
I.e.d.s for the display. These could be the
TIL 209 or TIL 220 types. A small saving
will be made by purchasing individual
I.e.d.s and are more readily available.

Any relay with a coil resistance greater
than 185 ohms and mains rated contacts
at 2A to 3A according to the driveway
bulb.

Four -Band Radio
The coils, aerial, filters and amplifier

i.c. required for the 4 -Band Radio are all
available from Ambit International. The
tuning capacitor and trimmers are avail-
able from Ambit, Home Radio, Watford
Electronics and Maplin.

Simple 3 -Channel Stereo Mixer
All components for the 3 -Channel Stereo

Mixer are readily available and should not
be troublesome to obtain.

The front panel controls are all "log."
types and the master volume control is a
dual -ganged item.

Ni-Cad Charger
The mains transformer used in the

prototype unit of the Ni-Cad Charger was
a RS type 196-381. It is possible to replace
the 1mm range plugs and sockets with a
multi -way rotary switch.

The TIP 3055 power transistor is avail-
able from most advertisers but be sure to
mount it on the metal heatsink as indicated.

I.C. Uniboard Power Supply
Looking through the "Comp" list for

the /.C. Uniboard-Power Supply, the first
items we come across that could cause
problems are the wirewound resistors,
rated at 4 watts.

Most suppliers seem to stock 3W and
7W types. However, the RS4 range stocked
by Electrovalue are listed as 4W rating.
Also the E24 wirewound series from
Watford Electronics are claimed to be
5 watt types and would be suitable.

For a more even power dissipation
(heat), the values of the wirewound
resistors R2 and R3 could be changed to
4.7 ohms and 3.3 ohms 4 watts respec-
tively.

It is strongly recommended that the
TO -5 can voltage regulator type LM317H
be used. The "H" denotes the TO -5
package. This device is available from
Watford Electronics.

The TO -3 version can be used but will
require a complete mica washer insulating
bush kit.

The panel mounting TO -5 heatsink must
be purchased with the insulating mounting
pieces. These are listed in the Maplin
catalogue as TO -5 Chassis Heatsink num-
ber WR34M.

A suitable mains transformer and
bridge rectifier can be purchased from
most advertisers, such as J. Bull, Magenta,
Electrovalue, Maplin and Watford.

Signal Tracer
When ordering the potentiometer VR1

for the Signal Tracer be sure to specify a
log. (logarithmic) type with switch.

No other component problems should
be encountered.

NEW PRODUCTS
Getting the Message

If you think that talking
to a machine is a sign of
impending madness-beware.
The latest answering machine
from Ansamatic is more than
a glorified message taker.

This new model adds a
new dimension to telephone
answering by leading a caller
through what might be a
very complex message by
asking questions and giving
the caller time to answer;
and if that is not enough it
also acts as a dictation/
transcription unit during the
day. It is even set up so that
if you make a mess the first
time round you can go all the
way through your message
again.

Full details of the Doro 721
QA can be obtained from
Ansamatic, Dept EE, Viatron

Doro
721Q A
from
Ansamatic

House, 928 High Street,
Finchley, London N12 9SL.

Fuel Economy
Cruise controls for the

motor car are nothing new
and at one time or another
all sorts of ideas have been
tried with varying degrees of
success. However, the Cruise
Sentry, marketed by Enviro
Systems Ltd claims to be
the "worlds first 100 per cent
electronic cruising control".

Various safeguards have
been built into the design
such that the system can be
disengaged quickly and the

Enviro Systems Cruise Sentry

preset cruising speed can be
modified at any point without
first disengaging the unit.

The Cruise Sentry is avail-
able in the UK directly from
Enviro Systems Ltd, Dept EE,
Hempsfell Road, Grange -over -
Sands, Cumbria LA11 6BE,
price £78.50 plus VAT.

Light Probe
The "Lite Probe" from

Edward Fletcher and Partners
consists of a small hand-held
torch and a 230mm long
flexible Fibre Optic Light
Guide. It can be used for illu-
mination and inspection in

inaccessible areas or
wherever a direct light
source will not penetrate.

It is easy to see who will
benefit from such a device
and the electronics construc-
tor will find it especially use-
ful when it comes to looking
in dark corners.

The Lite Probe is avail-
able by post from the manu-
facturers: E. Fletcher and
Partners Ltd, Dept EE, 25
West Park Road, Kew, Rich-
mond, Surrey TW9 4DB, price
£1 .99 including post and
packing and VAT.
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EXPLAINED

PAILS

SD
FAR in this series the i.c.s des-

cribed have all belonged to the
group known as linear i.c.s. For the
remainder of the series we shall be
concerned with the other main group,
the digital i.c.s. The essential differ-
ence between the two groups may be
understood by looking at the way in
which we describe their action.

LINEAR/DIGITAL
The action of a typical linear i.c.,

such as an amplifier is described in
Fig. 5.1a. The input to the amplifier
consists of a voltage that can vary
over a given range of a few milli-
volts. The output of the amplifier
varies correspondingly over a range of
a few volts. For each value of input

0 i

[INPUT (MILLIVOLTS)

voltage there is a corresponding out-
put voltage and Fig. 5.1a is the graph
that shows their relationship. The
input and output voltages can take
any of the infinite number of pairs of
values within their ranges. The graph
is a line, straight or perhaps curved,
giving us the name linear for this type
of circuit.

The action of a typical digital i.c.
is described in Fig. 5.1b. It has two
input terminals and one output ter-
minal. The circuit operates properly
only when its inputs are at one of
two definite voltages. One voltage is
0 volt, the same voltage as the 0 volt
rail of the power supply to the i.c. We
often refer to this as "low" or use the
symbol "0" as in Fig. 5.1b. The other
voltage is a positive voltage, the same

voltage as the positive
power supply to the i.c.

INPUT INPUT
A B OUTPUT

0 0 0

0 1 o

1 0 0

1 I 1

Fig. 5.1. Describing the action of integrated
circuits (a) a graph illustrates the action of a
linear i.c. (b) a truth table illustrates the action of
a digital i.c.

We refer to this as "high"
or use the symbol "1".
Voltages below low or
higher than high usually
damage the i.e. and volt-
ages between low and
high produce rather un-
predictable results. So we
are concerned with only
two types of input-low
or high, 0 or 1. Similarly
the output of the circuit
can be only low or high.

The behaviour of a digi-
tal circuit is not described
by a graph but by a

table. In this we list all possible com-
binations of low and high inputs,
together with the resulting output.
Rather than write the words low and
high or 0 volt and 9 volt we fmd it
easier and clearer to use the symbols
0 and 1. The section of the i.c. is
thus described by a table of digits,
giving us the name digital for this
type of circuit.

The action listed in Fig. 5.1b can
be described in another way. It will
be noticed that the output is high only
when input A AND B are high. For all
other input conditions, the output is
low. In other words, the output is the
result of applying the logical AND
operation to the input conditions.

LOGICAL RULES
Digital circuits behave according to

logical rules. This is why they are so
important for performing logical
operations and are the working ele-
ments of pocket calculators and
digital computers. The table of Fig.
5.1b is identical with the truth table
for AND, as it would be written out by
a mathematician.

If we use the binary system, we can
represent numbers by a series of Os
and ls. For example, seven is repre-
sented by 111 in binary and 353 by
101100001. The voltages in our digital
circuits can be used for logical opera-
tions, including arithmetical opera-
tions, having only two definite voltage
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V00 (+9V)

TR4
N- CHANNEL

TR2
P -CHANNEL

Vss (IV)

INPUT
A

INPUT
B

VDD (+9V )

OUTPUT

Fig. 5.2. A typical CMOS logic circuit (a) showing how the transistors are connected
(b) equivalent circuit employing pairs of switches.

levels. Digital i.c.s are reliable and
fast acting, making them ideal for
computers. This is why digital com-
puters work in the binary system.
Digital i.c.s are grouped into families
according to their method of manufac-
ture and operation. One of the
earliest was DTL ( diode -transistor
logic) but this was quickly super-
seded by TTL (transistor -transistor
logic); TTL (often known as the "7400
series") is widely used in computers
because of its high speed of action. It
requires relatively large amounts of
power, but there are sub -families of
TTL, such as the 74LS series (Low
Power Schottky) which requires only
one fifth of the power of standard
TTL yet operates twice as fast. The
TTL i.C.s employ ordinary bipolar
transistors.

CMOS DEVICES
Another large family is cmos,

which is based upon field effect tran-
sistors of the metal oxide silicon
(Mos) type. Switching is performed
by two complementary transistors,
making the full name of this family
"complementary metal oxide silicon"
or cmos for short. The cmos family is
the subject of the remaining articles
of this series.

Each complementary pair of tran-
sistors consists of a p -channel mos
field effect transistor and an n -channel
mos field effect transistor. A p -channel
transistor is switched on by a low
input; an n -channel transistor is
switched on by a high input.

In Fig. 5.2a we see how two comple-
mentary pairs of cmos transistors are
connected in an integrated circuit to
perform a logical action. The "gate"

electrode of each transistor is insula-
ted from the rest of the transistor by
a film of silicon oxide, so the input
impedance of each transistor is
extremely high. This means that
virtually no current is required to
turn the transistor on or off. The
result is that this family of i.c.s
operates on only a few microamperes.

A further result is that the output
of one circuit can be used as input
to a hundred or more similar circuits.
With TTL, the maximum number of
circuits that can be so driven is
usually limited to eight.

Low current consumption means
small dissipation of power. This
factor, combined with the ease with
which hundreds of circuits may be

Table 5.1. Truth table for the
action of circuits in Figs. 5.2 and
5.3.

INPUT INPUT OUTPUT
A

0
0

0

0

0

interconnected, means that ex-
tremely complex logic circuits
can be fabricated on a single
slice of silicon. In short, the
properties of cmos make it
ideal for large-scale and very -
large -scale integration (LSI
and VLSI), providing us with
microprocessors, memories
and many other complex logic
circuits.

CMOS PRINCIPLES
The principle of the simple logic

circuit of Fig. 5.2a is shown in Fig.
5.2b. The switches are controlled in
pairs, and are such that when one
switch of a pair is off the other one
is on. This follows from the fact that
each pair consists of one p -channel
and one n -channel transistor. Fig. 5.3
shows what happens for all possible
combinations of inputs. The output is
connected either to the positive supply
line or to the 0 volt line, depending
upon how the switches (i.e. the tran-
sistors) are set. The truth table of
this action is seen in Table 5.1 and
shows that for any given pair of in-
puts, the output is the opposite or

LB: 001

+VE

-----
OUTPUT

L54 = 0
' =

V

0

ICUTPUT]

Fig. 5.3. Switching action of the logic circuit for all four possible combinations
of input conditions. "r OV and "1" +9V.
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FNOT

EXCLUSIVE
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NOR
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CONVENTIONAL

SYMBOLS

=1
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BS3939 SYMBOLS U.S.A.SYMBOLS

Fig. 5.4. Symbols for logic gates and their logical operation.

inverse of the output of an AND cir-
cuit (Fig. 5.1b). The output is INVERT -
AND or NOT -AND, usually shortened to
NAND.

The terms VDD and Vss need some
explanation. Each mos transistor has
a "source" terminal through which
electrons enter the transistor when a
current flows. These come from the
negative rail of the supply (0 volt)
and the voltage at the source ter-
minals of all transistors is called Vss.
The electrons drain away from each
transistor by way of the "drain" ter-
minals, toward the more positive volt-
age, VDD. The difference between
VDD and V88 VDD VSS ) can be any-
thing between 3 volts and 18 volts
and need not be regulated. This makes
the cmos family very convenient for
use in battery -powered portable equip-
ment (e.g. pocket calculators, digital
wrist -watches). The third terminal to
each transistor is the "gate", men-
tioned earlier. In speaking of logic
circuits we often use the term gate to
refer to a complete logical unit, such
as the circuit of Fig. 5.2a. It is in this
sense that the term will be used in
the remainder of the series.

LOGIC GATES
When we draw circuit diagrams of

logic circuits we do not normally draw
the individual transistors. Instead we
use symbols to represent the gates
(Fig. 5.4). The OR operation produces
a high output when either A OR B (or
both) inputs are high; NOR iS OR

followed by the NOT ( or INVERT)
operation. In Fig. 5.4 the outputs are
written according to the notation of
Boolean algebra in which "" means
AND, "+" means OR and "A" means
"NOT A". On the symbols, NOT is indi-
cated by the small circle at the out-
put. These simple gates occupy little
space on a silicon chip and an i.c.
normally contains several gates of the
same kind.

The pin connections of commonly -
used cmos i.c.s are illustrated in Fig.
5.5. Members of this family from RCA
all bear type numbers beginning with
40 or 45. This is often prefixed by
"CD", signifying i.c.s manufactured
by the RCA Corporation.

Another well known family of cmos
i.c.s is from Motorola. Their prefix is
MC1 followed by 40, 41 and 45.
Generally these are pin compatible
with those from RCA, e.g. MC14001

and CD4001, but check with data
sheets first.

The first i.c.s to be produced
belonged to the "A" series (CD4000A
etc.), but these have now been
replaced by the "B" series (CD4000B)
which has greatly improved operating
characteristics. In the full designa-
tion, the final letter indicates the type
of package. The only kind likely to be
met by the amateur is the dual -in -
line plastic pack, indicated by the
final letter E, as in CD4000BE.

All the B- series have buffered out-
puts. For example, the output of the
NAND gate is followed by two NOT
gates of the type shown in Fig. 5.6.
The output is thus inverted twice,
restoring it to its original form but
with the advantage of more rapid rise
and fall times, giving a better defined
and crisper action.

The same NAND circuit followed by
three NOT gates produces an AND out-
put. Four gates of this type are sup-
plied as the 4081BE, quadruple 2 -input
AND i.c. Buffering of outputs is a great
improvement, but it increases the
time that the gate takes to act (delay
time) and makes it less suitable for
operating at high frequency. There-
fore certain i.c.s in the 4000 range are
available with unbuffered outputs.
These are designated by a "U" as in
4011UBE. Specialist cmos i.c.s such as
clocks, microprocessors and memories
have their own type of numbering
systems.

FUNCTIONS
The 4000 i.c. is unusual in having

two kinds of gate. Note that the NOR
gates on this i.c. have three inputs.
Their output is low when any one or
more of their inputs are high. The
single NOT (or inverter) gate is useful
but it is often simpler to build such a
gate from a NAND or NOR gate as in
Fig. 5.7.

If a large number of inverters is
required, the 4069 contains six such
gates. Another i.c. containing inverters
is the 4049, illustrated in Fig. 5.5.
This is not only an inverter but also
is a buffer. Note that it has no VDD
terminal but has a Vcc terminal
instead. This i.c. can be used as a
straightforward inverter i.c., the Vcc
terminal being connected to the VDD
line.

Its special purpose is for interfac-
ing between cmos and other logic
systems, such as TTL. The latter
requires a 5 volt supply (V00). By
using this i.c., with pin 1 connected
to +5 volt the inputs may be taken
from cmos, operating at any voltage
in their range, and the maximum out-
put voltage of any gate becomes +5
volts, which is compatible with TTL.

If buffer function is required, with-
out the NOT action, there is the 4050
buffer i.c. which gives high output
when its input is high and vice versa.
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VSS

4000
DUAL 3 -INPUT NOR
PLUS INVERTER

VDD

vss

4001
QUADRUPLE 2 -INPUT NOR

V00

VS

4011

QUADRUPLE 2 -INPUT NAND

vcc

VSS

Fig. 5.5. Outlines of some common i.c.s containing simple gates.

4049
HEXTUPLE INVERTER
BUFFER

Table 5.2 lists the logic gates cur-
rently available in the cmos family.
In addition, there is the 4007 "do-it-
yourself" logic gate i.c. that will be

Table 5.2 Logic gates in the CMOS 4000
series.

No. of Series
No. of
gates

Function inputs number per
package

AND 2 4081 4
3 4073 3
4 4082 2
8 4068 1

NAND 2 4011 4
3 4023 3
4 4012 2
8 4068 1

OR 2 4071 4
3 4075 3
4 4072 2

8 4078 1

NOR 2 4001 4
3 4025 3
3 4000 2
4 4002 2
8 4078 1

NOT 1 4049 6
1 4069 6

1 4502 6
1 4041 4

NON -
INVERTING 1 4050 6
BUFFERS 1 4503 6

1 4041 4
EXCLUSIVE -
OR 2 4070 4

EXCLUSIVE -
NOR 2 4077 4

 plus one NOT gate
 buffer

***tri-state output

INPUT A

P- CHANNEL

I
I

N -CHANNEL

VDD

o V55

OUTPUT

A
INPUT A H

VDD

VSS

OUTPUT

A

Fig. 5.6. A complementary pair, forming an INVERT or NOT gate
(a) as in the i.c. (b) equivalent circuit.

described in a later part of this
series. Certain devices, such as the
4078 and 4041 appear under two head-
ings. They have two outputs, one
output being the normal or "true"
output and the other being the in-
verse of this. The 4078 can therefore
be used as a NOR gate and as an OR
gate at the same time.

Another logical function that is
often used is EXCLUSIVE -OR. The gate
has two inputs and differs from OR
in that output is high when either A
OR B but not both A and B are high.
In other words, its output is low when
both A and B are low or when both
A and B are high. Identical inputs
give a low output.

A set of such gates is often used to
compare one set of binary digits with
another, one gate being used for the
corresponding digits of each set. If
both sets of inputs are identical, all
outputs are low.

TRI-STATE OUTPUTS
The 4502 and 4503 buffers differ

from the others in that they have

A

A

A

A

Fig. 5.7. Two ways of
making a NOT gate.

what is known as a "tri-state" output.
This may seem nonsense after it has
been stressed that logic i.c.s have only
two states-high and low. The third
state is "high impedance". As Fig. 5.8
shows, in the high impedance state
the output stage of the gate is
isolated from the earlier stages.

This type of output is particularly
useful in computers and micropro-
cessor systems when we want to be
able to use the same sets of lines (or
buses) for transferring data between
various parts of the system. The out-
put terminals of all parts of the sys-
tem are permanently wired to the
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buses, but can be in effect discon-
nected under electronic control when-
ever necessary. When one i.c. is con-
nected to the bus and transmitting
data signals, the outputs of all other
i.c.s wired to that bus are in the high
impedance state so that they act as
if they were not really there.

Perhaps the most versatile logic
gate i.c. is the 4048. Not only does it
have tri-state output but it has three
control inputs that cause it to perform
the AND, NAND, OR or NOR functions
with up to eight inputs. Further func-
tions are two 4 -input gates, their out-
puts going to a 2 -input gate, giving
OR/AND, OR/NAND, AND/OR Or AND/NOR:

Furthermore the i.c. has an ex-
pander input to which a second 4048
can be connected, giving a 16 -input
gate. For details of how to use this
gate, see the manufacturer's data
sheets.

WORKING WITH CMOS
Apart from the well known pre-

caution of avoiding static charges that
could damage the i.c., working with
cmos presents no problems. They can
be powered by battery or from an
unregulated mains power -pack at any
voltage between 3 volts and 18 volts.
Their inputs can be connected directly
to 0 , olt or the positive rail. Indeed,
it is essential to do this for any
unused inputs, otherwise the i.c. will
not function properly. The optimal
operating voltage is around 10 volts;
a 9 volt PP3 battery is suitable for
portable equipment and, since cur-
rent consumption is low, (0.01pA. per
gate when quiescent) the battery will
last a long time.

Currents of a few milliamperes can
be drawn from the output terminals.
A convenient way of indicating the
state of an output is to wire an 1.e.d.
between the output and Vss (0 volt).
No series resistor is needed if the
supply is below 6 volts.

For switching on filament lamps or
other devices, the output can be fed
directly to the base of a transistor.
For high -power switching, one of the

INPUT
A-,

'OFF

1. 5

VDD

vss

[OUT PUTT 'INPUT
A=0 j A=OORLi

CURRENT

'OFF!

DISABLE OUTPUT

Fig. 5.8. Action of a high impedance output.

OUT FIT T,HIGH

IMPEDANCE

IS1

0[57'

RI
75k/1

R3
15012

Id a

ICIb
4

5

R2
15k/1

ICI on
IC2 4011

sa
RESET LI

IC2c

ICI PIN 7
IC2 PINT

I

IC1 PINS 8,9,12,13,14
IC2 PIN 14

DI k 02
T11209 TIL209

Fig. 5.9. Circuit diagram of a "Who -was -first" monitor.

vmos field-effect power transistors is
ideal (VN66AF for example).

TWO FOR YOU TO TRY
The delay time of cmos gates is less

than a microsecond, so they are ideal
for timing operations. In the circuit
of Fig. 5.9 we use them for split-
second timing, to indicate which of
two buttons was the first to be
pressed. This circuit could be useful
as a judge in "snap" or other games
where it is essential to know "who
was first".

The l.e.d.s are turned on by pairs of
gates cross -connected to make flip-
flops. To begin with, push-button S3
is pressed to make inputs to pins 8
and 13 low. When the button is

released they are held high by pull -
resistor R3. Resetting makes outputs
at pins 3 and 4 go low, so the l.e.d.s
are not lit. To switch an l.e.d. on, a
low pulse must arrive at pin 1 or 6.
The gates in IC1 control the inputs
to IC2. Since pin 1 is low (because
of RI) and 2 is high (from IC2 pin
10) output of IC1 pin 3 is high. If S1
(player A) is pressed first, the output
becomes low, triggering the flip -flow
to change state and lighting 1)2. Now
pin 11 of IC2 is low, so both inputs
to player B's gate in IC1 are low. If
button S2 is pressed, the output at pin
4 stays low. B is too late!

If B is pressed before A, the reverse
happens: Dl lights and D2 remains
dark.
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Fig. 5.10. Circuit diagram of a simple combination alarm.

The combination alarm of Fig. 5.10,
can be used as the basis of many
kinds of combination lock circuits.
Here it is used to sound the alarm
when a person not in the know opens
the door of a room or cupboard. Si
is the master switch, hidden just
inside the doorway. SIO is a micro -
switch, open when the door is closed,
but closing whenever the door is
opened. S2 to S5 are switches inside

the room that may be set to any one
of 16 high -low combinations. S6 to S9
are push -buttons mounted outside the
door or on its outer surface. When
leaving the room, set the combination
on S2 to S5; then close S1. The alarm
will probably sound, but stops when
the door is shut (opening S10).

Since the circuit is now off, no
battery current is being wasted. The
door cannot be opened again without

sounding the alarm and, unless the
intruder knows were S1 is hidden, the
alarm sounds until the door is closed
again. However, if the one correct
combination of buttons S6 to S9 is
pressed, the inputs to pins 2, 6, 9 and
13 will match those at pins 1, 5, 8 and
12. In this event all outputs from ICI
are high.

An all -high input to the NAND gate
of IC2 makes its output go low. No
other combination of inputs causes
this to happen. The circuit is auto-
matically switched on (by S10) as the
door is opened but, since the output
of IC2 is low, no alarm sounds. Si
should be in reach of the doorway so
that the circuit can be turned off.
However, if even one button is
pressed (or not pressed) incorrectly,
one of the pairs of inputs fails to
match, one exclusive -NOR gate gives
a low input and the output of IC2
goes high, sounding the alarm.

For simplicity this circuit uses a
solid-state buzzer. This may be
mounted outside the room or else-
where. By using an extra i.c. a flip-
flop could be provided so that, once
triggered, the alarm would sound
indefinitely. This circuit has only 16
combinations, but has the advantage
that a single mistake makes the
alarm sound as soon as any attempt
is made to try to open the door. It
could be extended to eight buttons
(256 combinations) by using a second
4077 and by substituting an 8 -input
NAND gate (4068) for IC2.

Next Month: Multivibrators and Flip -
Flops.

BOOK REVIEWS

TRANSISTORS-QUESTIONS AND ANSWERS
(4th Edition)

Author Ian R. Sinclair
Price £1.75
Size 165 110mm 104 pages
Publisher Newnes Technical Books
ISBN 0 408 00485 1

IT MAY COME as quite a surprise but the transistor has now
been with us for over thirty years and although vast

strides have been made in design and applications, semi-
conductor principles still form the backbone of virtually
all modern electronic equipment.

It is against this background that Questions and Answers
-Transistors by Ian Sinclair has been re-released. Unfor-
tunately, it's not quite so easy as you might imagine to
answer a question such as "What is a transistor?" in
half a page and some answers have been oversimplified
to the point of making them difficult to follow.

However, the book does cover a lot of ground and
could be used as a quick reference volume. Whether it
provides the "simple and concise answers" quoted on the
back cover is another matter. S.E.D.

TELEVISION
Editor
Price
Size
Publisher
ISBN

AND RADIO 1981 (19th Edition)
Eric Croston
£2.90
190 229mm 224 pages
Independent Broadcasting Authority
0 900485 39 6

EXPANSION
is the theme of this year's book, as the IBA

looks forward to the Fourth Channel, due to commence
in the autumn of 1982. New horizons and fresh oppor-
tunities are discussed, and the plans for the next decade
outlined. Packed with background facts, figures and photo-
graphs this colourful and informative publication gets
better every year; without a single advertisement!

The seven main sections include a focus on Radio,
Education, Drama, Sports, Science, Religion, The Arts and
Regional Broadcasting, all presented in a lively format
with plenty of well produced colour photographs of the
stars and presenters, technicians and crew.

Technical details include radio reception area maps for
each local station, showing transmitter sites for m.w. and
v.h.f. together with frequency data. D.G.
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IIGNA
TRACE

BY F. G. R AYER

A QUICK means of locating faults in
ul radio frequency, intermediate
frequency and audio frequency stages
of receivers, or in amplifiers used
with microphone, pick-up or other
input, is to use a signal tracer. The
tracer described here can be switched
at once for r.f. or a.f. circuits, and
has enough sensitivity for low signal
levels.

AMPLIFIER AND PROBE
From the circuit in Fig. 1 it will be

seen that there are two main items-
the probe, with its isolating and detec-
tor circuits, and amplifier. The latter
has an input gain control VR1, and
preamplifier TR1.

Amplified signals from TR1 collec-
tor pass to TR2, which is directly
coupled to the output transistor TR3.
The output is taken from the emitter
of TR3 to a 75 ohm speaker, and will
be found to provide easily adequate
volume. The whole amplifier has con-
siderable gain, though needing rela-
tively few components.

Switch S1 selects a.f. or r.f. con-
ductors of the twin screened flexible
lead to the probe. With S1 in the a.f.
position, audio signals are taken via
C2 and RI in the probe. When Si is
set to the r.f., audio is obtained via R2,
after detection by Dl in the probe, Cl
being an isolating capacitor.

starts here

AMPLIFIER BOARD
The amplifier is built up on a piece

of 0.15 inch stripboard, size 10 strips
by 22 holes and components are posi-
tioned as in Fig. 2. Place a few items

at a time, turn the board over and
solder the projecting leads, and snip
off excess wire. Locate C5, C7 and C8
with the polarity shown.

A few points should be noted.
Breaks in the copper strips are needed
as shown in Fig. 2. These can be made
with a cutter, or with a few turns with
a sharp drill. Check that each break
is complete, and that fragments of
foil are not turned out to touch
adjacent strips.

Later, the board will be fixed to the
metal panel by two bolts, with extra
nuts to give clearance.

Provide flying leads for the speaker,
and red and black for positive (via
S2) and negative battery connections.
Connections should also be made to
VR1 slider and a wire is taken from
the negative line to one end of VR1
to form a common earth point.

PANEL ITEMS
The front panel is made from sheet

aluminium, 165 x 85mm. An aperture
to match the speaker cone is cut with
an adjustable tank or washer cutter,
and perforated metal or fabric is
cemented behind it, then the speaker
cemented in place. The switch S1 and
VR1/S2 are located as in Fig. 2.

The screened lead passes out
through a grommet, as does a flexible
wire fitted with a crocodile clip, used
for earthing when necessary.

CASE
This was made from wood. The

bottom is 100 x 165mm and top 75 x
165mm. Thin plywood is suitable here.
Each side is made from 8mm ply-
wood, 100mm wide at the bottom,
sloping to 75mm wide at the top, and
73mm high. Four screws hold the
panel in place. A PP7 or other 9V
battery is accommodated.

PROBE ASSEMBLY
This was made from a felt -tipped

pen case, with the inside contents
removed. Components are first

Fig. 1. Full circuit diagram of the Signal Tracer. Note that position a on S1 selects the a.f. components and position b the r.f.
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Fig. 2. Circuit board layout and com-
ponent interwiring. Note that several
components are mounted in the probe.
Connections to the probe are made
via twin -core screened cable to mini-
mise signal loss. Conductor a in the
probe corresponds to wire a at S1, and
similarly with conductor b.
Care must be taken when drilling the
mounting holes as these are close to
the edge of the board and could easily
cause the board to crack.

Cs

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24oooo ooooCioo00000o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 00 0 0 0 0 0 0 0 0 0 0 OCI 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 0 0 0 0 0
0 00 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 OCI 0000o
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 0 0 0 0 0 0 0 0 0 0 0 0 00
0 00 0 0 0 0 00 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0  0 0 0
0 0 0 OCJO 0 0 0 0 0 0 0 0 0 0 0 0 0C)0 0 0 0

COMPONENTS
Resistors

R1 100ki2
R2 100kf2
R3 2.2MC2
R4 1560
R5 5.61d2
R6 2-2M12
R7 10kf2
R8 3300

See

Shop
page 93

All 1W carbon ± 5%

Capacitors
C1 120pF polystyrene
C2 10n F polyester or polystyrene
C3 0.1µF polyester
C4 0.1pF polyester
C5 100µF 25 V elect.
C6 10nF polyester or polystyrene
C7 220µF 25V elect.
C8 220pF 25V elect.

Semiconductors
TR1-TR3 2N3704 npn silicon (3 off)
D1 0A91 small signal germanium diode

Miscellaneous
VR1/S2 470k12 log. potentiometer with s.p.s.t. switch
S2 s.p.d.t. slide switch
LS1 75 ohm, 2.5 inch diameter speaker
B1 9V PP7 type with connectors
Stripboard, 0.15 inch matrix, size 10 strips by 22 hole
cabinet; aluminium panel, size 165 x 80mm, for front p
interconnecting wire; empty pen shell for probe housing; n
clip; knob; expanded metal mesh for speaker covering.

J

RI

E

C

Exterior of the completed unit showing earth lead and
probe in foreground.

s: 8mm plywood for
anel; screened cable;
ail for probe; crocodile £7
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View of the rear of the front panel showing circuit board in position.

arranged as in Fig. 2, and soldered
together. Use sleeving where neces-
sary, though most joints can be kept
clear of bare connections and other
joints.

The probe is a piece of very stout
wire, and is initially left long enough
to pass down through the case. The
pen top should have already been
threaded on the screened lead. Draw
items into the case as in Fig. 2, and
solder a small washer or loop of wire
round the probe, at the end of the
case, to prevent it going back in. Cut
the wire so that about 10mm projects.
Fit the case top.

TRACER USE
For all audio equipment, set S1 to

the a.f. position. With non -working
apparatus, test systematically from
the earlier point at which the audio
signal will be available. This could be
the microphone itself.

Move the probe progressively along
through the audio circuits, to take in
leads, plugs and jack sockets, connec-
tions from sockets to switches or con-
trols, coupling capacitors, and so on.

If the signal ceases to be heard in
the tracer speaker, the interruption
must arise between the point the pre-
vious test was made, and this point.

As pre -amplifiers and other stages
are introduced, gain will have to be
reduced by VR1, to avoid overloading.
Where a signal is found at the base of
a transistor, but not its collector,
investigate the stage in detail by
checking resistors and other com-
ponents.

The earth clip is used to earth the
tracer to the equipment being tested.
Attach this to the earth line of the
latter.

I.F. AND R.F.
With receiver i.f. circuits, set Si

to the r.f. position. The signal can
then be detected and traced through
the intermediate frequency trans-
formers, and associated components.
In this way, the stage at which signals
cease to be heard can quickly be
found.

Radio frequency circuits allow some
tests in a similar way, depending on
the signal level. To test an aerial
circuit alone, an external aerial will
usually need to be coupled to it, to
provide a signal for the detector. This
coupling can often be provided by
means of a few turns of insulated wire
on the ferrite rod aerial, where used,
and connected to aerial and earth.

The tracer is intended only for use
with transistor equipment where no
high voltages are present. 1:1

BOOK REVIEWS
UNDERSTAN
SYSTEMS

Authors
Price
Size
Publisher
ISBN

DING COMMUNICATIONS

Don L. Cannon and Gerald Luecke
£3.50 Limp
210 134mm 288 pages
Texas Instruments Ltd
0 89512 035 6

THIS is one of the Understanding Series of books
developed at the Texas Instruments Learning Centre,

Dallas, Texas, to provide easy -to -understand texts for all
those wanting to learn quickly and effectively about
modern electronic technology.

The volume is divided into ten sections, each with a
learning quiz: plus a short but useful glossary. Although
based on a "block -schematic" rather than a circuit -diagram
approach, this book undoubtedly does what it sets out to
do: provides an understandable in-depth introduction to
the whole world of modern telecommunications including
radio, television, telephone networks and computer data
networks.

It is far from a "beginners only" book although the
beginner will find in it the merits of a well -designed
teaching course. Unfortunately for British readers it suffers
from a serious handicap. Many of the systems and
standards used in the UK differ from those found in the
United States.

For example all television in this book is 525 line NTSC
and it is Bell Telephone System rather than British

Telecom that is mentioned in several sections. This is a
serious disadvantage in an otherwise excellent and
up-to-date book. P.H.

SOUND RECORDING FROM MICROPHONE
TO MASTERTAPE

Author
Price
Size
Publisher
ISBN

David Tombs
£7.95 Hardback
220 145mm 222 pages
David and Charles
0 7153 7954 2

HANDS UP who remembers the old reel to reel tape
recorders that everyone used to enjoy making silly

noises into. You may also remember that however hard
you tried to make a professional -sounding recording, it
always seemed to come out wrong.

Of course good equipment always helps but even with
the most expensive rig in the world, it's still what you
do with it that counts and that's where this new book
scores.

The author, a professional sound engineer, has set out
deliberately to inform and encourage the amateur to get
the best out of his equipment, not by spending a fortune
on sophisticated gadgetry but by greater understanding
of all the aspects of sound recording.

Some of the techniques used for catching animal sounds
are particularly interesting and these are both fascinating
to read and practical to use. Other topics covered in detail
include studio recording, tape editing, and an extensive
section on microphones and the author gives many tricks
of the trade for getting round problems quickly and
effectively.

This hardback volume costs £7.95 which is about
average for a book of this size but for anyone looking
for an authoritative text on the subject, it is well worth it.

S.E.D.
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Long Wave
Medium Wave

SWI I .6-4.5MHz
SW2 4.6-1 4.6MHz

APART from covering the standard
medium and long wavebands,

this receiver additionally has two
short wave ranges covering from
about 1- 6MHz to 4.5MHz, and
46MHz to 146MHz.

The set is primarily intended for
the reception of ordinary a.m. broad-
cast stations, but it has a b.f.o. (beat
frequency oscillator) which can be
switched in for s.s.b. (single side -
band) and c.w. (Morse) transmissions,
enabling most amateur band transmis-
sions to be resolved.

SENSITIVITY
The circuit is of the superhetro-

dyne type, and is therefore quite sen-
sitive and selective when compared
with a simple t.r.f. (tuned radio fre-
quency) set. It is also easier to
operate. However, it is also far more
complex and expensive to build than
a simple t.r.f. set, and is likely to
cost more than a comparable ready-
made receiver! Nevertheless, it does
make a very worthwhile and interest-
ing constructional project that can
provide many hours of entertainment
when finished.

The circuit has been designed to
eliminate the complicated alignment
that is normally associated with
superhet receivers, and the simple
alignment that is required can be
completed without the aid of any test
equipment.

AND
ADIO

By R.A.Penfold

SUPERHET
While it is not essential for con-

structors to understand the super-
heterodyne principle, it is very help-
ful to have such an understanding.
The block diagram of Fig. 1 shows
the stage line-up of the receiver, and
helps to show the way in which it
operates.

The aerial signal is applied to one
input of a mixer, and the other input
of the mixer is fed from an r.f. oscil-
lator. The purpose of these two stages
is to convert the incoming signal to
another frequency, known as the
intermediate frequency or i.f. In this
case an i.f. of 455kHz is used, and
whatever the received signal fre-
quency may be, it is converted to
455kHz.

The point of doing this is that at the
fixed and relatively low intermediate
frequency it is easy to obtain high
gain and a reasonably narrow band-
width. This gives the set good sensi-
tivity and selectivity (the latter being

VAERIAL

H MIXER
40673

R.F. OSC.
BF244B

1st 1.F AMP
BC109

CERAMIC
FILTER
SF04558

the degree to which the set can pick
up just one transmission from a close
group of stations).

The oscillator is tuned to a fre-
quency which is 455kHz above the
input signal frequency, and the
heterodyne effect then produces a dif-
ference output frequency at the
required i.f. For example, if the
desired reception frequency is 900kHz,
the oscillator would be tuned to
1355MHz (1,355kHz), giving a dif-
ference frequency of 455kHz (1,355
-900=455).

TUNED CIRCUIT
A tuned circuit at the input of the

mixer is used to select signals at
the desired reception frequency and
attenuate other frequencies. This is
necessary to limit the amount of
signals fed to the mixer and prevent
it from being overloaded. It also
attenuates spurious responses which
are a problem with any superhet.

One of these responses is called the
"image response", and in the example
given above it would occur at 181MHz
(1,810kHz-1,355kHz=455kHz). Other
responses occur due to breakthrough
at the intermediate frequency and due
to harmonics on the oscillator signal
(signals at multiples of the oscillator
frequency). At the frequencies in-
volved here a single tuned circuit at
the input is sufficient to adequately
attenuate these unwanted responses.

TWO STAGE I.F.
Two stages of i.f. amplification are

employed in the receiver, and a
ceramic filter is used to couple the
two stages. The latter requires no
alignment as it is accurately manu-
factured to operate at the correct
frequency, and this helps to simplify
the alignment of the set. The ceramic

I.F. AMP
BC109

2N3819

DETECTOR
-211. AND A.G.C.

0A91

1

314.
AUDIO
AMPLIFIER
ULN22838

LOUDSPEAKER

Fig. 1. Block diagram showing the separate stages of the 4 -Band Radio.
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Fig. 2. The circuit diagram of the mixer and oscillator section of the 4 -Band Radio.

filter provides most of the system
selectivity.

The output from the second i.f.
amplifier is fed to a detector which
extracts the audio signal which is
modulated onto the carrier wave. This
is then fed to an audio power ampli-
fier and to the loudspeaker.

In addition to the audio signal, the
detector produces a d.c. potential
which is proportional to the strength
of the received carrier wave, and this
is used to control the gain of the first
i.f. amplifier. The circuit is arranged
so that the stronger this d.c. signal,
the lower the gain of the first i.f. stage.
This is known as a.g.c. (automatic
gain control) and has the effect of
giving an almost constant audio out-
put level from signals of greatly
differing strengths. It also prevents
very strong signals from overloading
the set, and helps to counteract fading
when receiving stations that are prone
to this phenomenon.

A b.f.o. can be used to inject a
signal into the second i.f. amplifier to
permit the reception of s.s.b. and c.w.
transmissions.

MIXER AND OSCILLATOR
The circuit diagram of the mixer

and oscillator stages of the receiver
is shown in Fig. 2. This is really quite
simple, although the waveband switch-
ing slightly complicates matters.

A dual gate m.o.s.f.e.t. (TR I ) is used
in the mixer stage. R2 is the source
bias resistor and C4 is its bypass
capacitor. The gate 2 terminal must
be biased about 1 volt positive, and
RI couples a suitable bias voltage to
this terminal from the source of TR1.
The oscillator signal is coupled to the
gate 2 terminal of TR1, and has the
effect of varying the gain from the
gate 1 terminal of TR1 to its drain
terminal. The aerial signal is coupled
to the gate 1 terminal, and is modu-
lated by the oscillator signal to give
the required heterodyne effect.

COILS
There are four aerial coils, one for

each waveband where L3 and L4 are
the medium wave and long wave coils
respectivdly, and are part of a ferrite
rod aerial assembly.

Ferrite aerials are not very efficient
at the higher frequencies involved in
short wave reception, and so a tele-
scopic aerial is used on the two short
wave bands. In order to provide a
good signal transfer this aerial is
coupled direct into gate 1 of TR1. Ll
and L2 are the two short wave aerial
coils, and Sla is used to select the
required aerial coil.

A m.o.s.f.e.t. has a very high input
impedance, and the aerial coils can
therefore be coupled direct to TRI,
with the low impedance coupling
winding on each coil being ignored.
The coils are used to bias gate 1 of
TR1 to the negative supply rail.

Tuning capacitor Cl is the tuning
capacitor for the aerial coils, and C3
is the aerial trimmer control. The
latter is used to keep the aerial tuned
circuit peaked at the correct fre-
quency, and eliminates the need for
any complicated r.f. alignment.

Transistor TR2 is a j.u.g.f.e.t. device
which is used as the basis of the
oscillator. It is used in the source
follower mode with the selected oscil-
lator transformer being used to pro -
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Fig. 3. The remainder of the circuit diagram containing the r.f. amplifier, detector, a.g.c.,
audio and b.f.o. stages of the 4 -Band Radio.

vide positive feedback from the source
circuit to the input at the gate.

Although the source follower has
less than unity voltage gain, there is
sufficient feedback to sustain oscilla-
tion due to the voltage step-up
through each oscillator transformer.
Components R4 and C9 are the
source bias resistor and bypass capa-
citor, with R3 acting as the gate bias
resistor.

The tuning capacitor for the oscil-
lator is ganged with the "mixer"
variable capacitor. Slb selects the
tuned winding of the required oscil-
lator coil and Slc selects the appro-
priate oscillator coil primary winding.
On the medium, long, and short wave
1 ranges, Clb has a value which is
slightly too high, and padder capaci-
tors C5 to C7 are used in series with
it to effectively reduce its value. Addi-
tionally, C8 is connected across the
tuned winding of the longwave trans-
former in order to reduce its operat-
ing frequency range to the correct
level.

The output from the oscillator is
coupled to the mixer via C2. As TR2

is used in the source follower mode it
has a fairly low output impedance,
and gives reasonably good freedom
from oscillator "pulling".

I.F. AND AUDIO
The circuit diagram of the i.f.

amplifier, detector, a.g.c., audio, and
b.f.o. stages appears in Fig. 3.

Transformer T5 couples the output
from the mixer to the input of the
first i.f. amplifier transistor, TR3. The
output from TR3 is coupled to the
second i.f. stage by Xl, a two stage
ceramic filter, and C13 is used to
couple the two stages. The second i.f.
amplifier is a simple common emitter
amplifier which is coupled by T6 to
the detector. The latter is quite con-
ventional, and consists of D1, C14 and
VR1. TR3 is biased via R6 and the
secondary winding of T5 from a
potential divider formed by R6, R7
and R8. However, R9 and VR1 are
shunted across R6, R8, and have an
effect on the bias current of TR3. In
fact, the smoothed r.f. half cycles
across VR1 produce a negative bias,

and this causes the voltage at the
junction of R6 and R8 to be reduced
when a strong signal is received, and
the bias across VR1 is substantial.
This causes a reduction in the operat-
ing current of TR3, and a consequent
reduction in its gain, thus giving the
required a.g.c. action.

AUDIO SECTION
The audio amplifier is a very simple

type which is based on the ULN2283B
audio i.c. Its input is biased by R14,
and C15 provides d.c. blocking at the
input. An r.f. filter consisting of R12
and C17 is connected at the input of
the amplifier to ensure that no signifi-
cant r.f. signal breaks through to the
i.c., as this would almost certainly
result in instability. Capacitor C19 pro-
vides d.c. blocking at the output. The
output connects to the speaker via a
break contact on the earphone socket,
and this automatically cuts out the
internal speaker when the earphone is
in use. The set can be used with any
normal type or earphone or head-
phones (e.g. low impedance magnetic,
crystal).

B. F.O.
The b.f.o. uses the same configura-

tion as the local oscillator, but uses
an i.f. transformer so that it oscillates
at 455kHz. C23 enables the operating
frequency to be tuned slightly either
side of 455kHz to permit the reception
of upper and lower sideband signals.
The b.f.o. signal is loosely coupled into
the second i.f. stage by C24. Only a
fairly low level of b.f.o. injection can
be used as this signal would otherwise
strongly operate the a.g.c. circuitry,
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and seriously reduce the sensitivity of
the set. Switch S3 controls the positive
supply line to the b.f.o, and acts as
the b.f.o. on/off switch. The b.f.o. is
still coupled to the second i.f. stage
when it is switched off, but it has no
significant effect on the i.f. amplifier
due to the loose coupling used.

The quiescent current consumption
of the set is about 15mA, but this can
rise to over 50mA at high volume
levels as the output stage of IC1 is a
class B type.

COMPONENT PANEL
With the exception of the controls,

phones socket, telescopic aerial, and
battery, all the components are
mounted on a piece of plain 0.1 inch
matrix s.r.b.p. panel, and wired
together on the underside of the
panel. Fig. 4 illustrates the component
layout and the underside wiring of the
panel. The board measures 149 x 114
mm and is arranged 58 x 42 holes.
This is a standard size in which 0.1
inch matrix board is sold.

Commence construction of the
board by drilling the three mounting
holes. The coils and i.f. transformers
are then fitted into place. Although
these have bases designed to fit a
0.15 inch matrix layout, they will fit
diagonally onto a 0.1 inch matrix
board. It is necessary to slightly
enlarge the holes that take the mount-
ing lugs of these components, and a
drill bit of about 2mm in diameter is
needed to do this. The mounting lugs
are bent flat against the underside of
the panel in order to hold the coils
firmly in position.

FERRITE ROD
The ferrite rod aerial is mounted in

a pair of purpose -made plastic clips,
and the latter are mounted on the
board using very short (about 6mm
long) M3 or 6BA bolts and fixing nuts.
Two holes in the board should be
enlarged so that they will accept these
mounting bolts.

Next the other components are
gradually fitted on to the board, their
leadout wires are bent flat against
the underside of the panel, and they
are wired together in the appropriate
way. In most cases the leadout wires
are long enough to complete this
wiring, but in a few cases it will be
necessary to use say, 22 s.w.g. tinned

copper link wires. It is advisable to
insulate the wiring with p.v.c. sleeving
at places where it is congested, so as
to avoid the possibility of accidental
short circuits occurring.

It is the larger windings of L3 and
L4 that are used, and a visual inspec-
tion of the medium wave coil will
show which two tags connect to the

main winding. The larger winding of
the long wave coil connects to the two
tags either side of a coloured spot
marked on the coil former.

Although TR1 is a m.o.s.f.e.t. device,
it has internal circuitry to protect it
against static charges and therefore
requires no special handling pre-
cautions.

Resistors
R1 10041
R2 39kf1
R3 1841
R4 680Q
R5 180n
R6 12041
R7 12041
R8 100kil

COMPONENTS '11;

R9
R10
R11
R12
R13
R14
R15
R16

All +Watt carbon ±5%, ±10% over 1Ma

Capacitors
C1 208pF 176pF ganged air spaced

(Jackson type 0) slow motion drive
C2 3.3pF ceramic
C3 50p F air spaced (Jackson type C804)
C4 10n F ceramic
C5 470pF ceramic plate
C6 270pF ceramic plate
C7 330pF ceramic plate
C8 270pF ceramic plate
C9 6.8n F ceramic plate
C10 100µF 10V elect.
C11 100nF polyester type C280
C12 10µF 10V elect.

27kfl
2.741
2.7ML1
8. 241
22011
100kfl
2.2kfl
1k0

C13 56pF ceramic plate
C14 10n F polyester C280
C15 10nF polyester type C280
C16 100µF 10V
C17 10n F ceramic plate
C18 100µF 10V
C19 100µF 10V elect.
C20 330µF 10V
C21 100nF polyester type C280
C22 4.7nF ceramic plate
C23 10pF air spaced (Jackson type

C804)
C24 3.3pF ceramic

Semiconductors
IC1 ULN2283B 875m W audio amplifier i.c.
TR1 40673 or MEM616 dual gate m.o.s.f.e.t.
TR2 BF244B n -channel j.u.g.f.e.t.
TR3 BC109 silicon npn
TR4 BC109 silicon npn
TR5 2N3819 n -channel f.e.t.
D1 0A91 silicon diode £35

Inductors
L1 K ANK3334R 5.5µH shortwave coil
L2 KANK3333R 45µH shortwave coil
L3 MWC2 medium wave antenna coil
L4 LWC1 longwave antenna coil
T1 KANK3337R 5µH shortwave oscillator coils
T2 KANK3426R 38µH shortwave oscillator coils
T3 YXRS17065 180µH medium wave oscillator coils
T4 YXRS17065 180µH medium wave oscillator coils See
T5 YRCS11098AC2 1st a.m. if. transformer
T6 YRCS11100AC2 3rd a.m. if. transformer Shop
T7 YRCS12374AC2 2nd a.m. if. transformer TalkMiscellaneous
S1 3 -pole 4 -way rotary page 93
VR1/S2 1041 log. with ganged switch
S3 miniature s.p.s.t. toggle
SK1 3.5mm jack socket with single break contact
LS1 miniature loudspeaker having coil impedance 25 to 80 ohms
X1 CFN2455B 455kHz a.m./i.f. ceramic filter
AE1 telescopic aerial, 1 metre extended
B1 9V PP6 battery
0.1in plain matrix board size 58 x 40 holes; Verocase type 75-1411D (205 x
140 x 75mm) or similar; 160mm long 9.5mm diameter ferrite rod; control knobs
(4 off); mounting clips for the ferrite aerial, type FRPC (2 off); Jackson 44mm,
6 to 1 dial and drive (m.e.s.).

NOTE
If C1 is a component having integral trimmers, these should be fully

unscrewed so as to provide minimum capacitance.
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Fig. 5. The layout and interwiring of the front panel mounted components. See photo-
graph and text for C3/C1 bracket fixing details.

CASE
The prototype was housed in a

Verobox which has approximate out-
side dimensions of 205 x 140 x 75mm.
It is not essential to use the same
case, and any box of a similar size
and of non-metalic (or largely non-
metalic) construction should be suit-
able. The set would probably work if
housed in a metal case, but the ferrite
aerial would be screened by the case,
and performance on the medium and
long wavebands would suffer since the
set would have to operate using the
telescopic aerial alone.

FRONT PANEL LAYOUT
Reference to the accompanying

photographs will show the front panel
layout of the unit, and it is recom-
mended that constructors should keep

to this general layout. The rotary con-
trols each require a standard 10mm
diameter mounting hole, except for
Cl which is fitted with a slow motion
drive and dial. This requires a main
25mm diameter cut-out which can
most easily be made using a chassis
punch. An alternative is to drill a ring
of small, closely spaced holes just
inside the perimeter of the required
cut-out. It should then be possible to
punch out the piece of metal at the
centre of the cut-out, and file the
rugged hole to a neat finish using a
large half round file.

The two smaller mounting holes can
then be drilled in the panel, after
using the drive as a template to help
mark the positions of the holes. Short
M3 or 6BA bolts (about 6mm long)
and fixing nuts are used to fix the
drive to the panel, with the mounting

Fig. 6. Drilling and bending details of
the tuning capacitor brackets.

plate of the drive being positioned on
the rear side of the panel.

If SK1 and S3 are standard com-
ponents they will each require a 6.5 -
mm diameter mounting hole.

Mounting and wiring details on
the front panel are shown in rig. 5.

TUNING CAPACITOR
BRACKET

A small aluminium mounting
bracket is required for the tuning
capacitor, and this is detailed in Fig.
6. It can be constructed from thin
(20 or 22 s.w.g.) aluminium as it is
mainly required to prevent the whole
of the tuning capacitor from rotating
when the tuning drive is operated,
rather than to give any support to the
component.

The position of the mounting hole
for C3 is found by fitting the bracket
into place, and then marking through
the mounting hole for C3 in the front
panel. The bracket is fixed to Cl using
a short 4BA screw which fits into a
threaded hole in the front of the com-
ponent. This must not be allowed to
penetrate more than about 3 or 4mm
into Cl as this could result in the
capacitor becoming damaged. If neces-
sary, use washers to reduce the pene-
tration of the screw to an acceptable
level.

The mounting bush and nut of C3
are used to effectively bolt the bracket
to the front panel.

AERIAL AND SPEAKER
The telescopic aerial is mounted on

the base panel of the cabinet, towards
the rear, right hand corner. Most
types have provision for mounting by
means of a 4BA screw which fits into
a threaded hole in the base of the
aerial. A hole for the aerial must also
be made in the top panel of the case.

The loudspeaker is mounted on the
top panel of the case, and a small
matrix of holes about 6mm in dia-
meter are drilled in the top panel to
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form a speaker grille. The speaker is
then carefully glued in place beneath
this using a good quality general
purpose adhesive such as Bostik No. 1.

WIRING
Next, the component panel is wired

up to the other components. The com-
plete wiring is shown in Figs. 4 and
5. Start by wiring the panel to the
waveband switch, Si. This wiring must
be kept as short as possible', and will
probably be easier if S1 is temporarily
dismounted from the front panel
while this wiring is completed. The
other wiring is all quite straight for-
ward. The connection to the telescopic
aerial is made via a 4BA solder tag
fitted on the mounting bolt.

When the wiring has been com-
pleted, the component panel is
mounted on the base of the cabinet.
The specified case has mounting
pillars moulded into its base section,
but in this application these tend to
get in the way. They can easily be
drilled away using a drill of about
10mm in diameter. The component
panel can then be used as a sort of
template with which the positions of
the three mounting holes in the case
are located. The panel is mounted
using M3 or 6BA bolts about 12.5mm
long.

The PP6 battery fits into the space at
the rear of the case, and an aluminium
mounting bracket can be fabricated
for it, and fixed to the rear panel.

ADJUSTMENT
After giving the wiring a thorough

check for errors, and correcting any
that are found, the set is ready for
testing and alignment. Start with the
set switched to the medium waveband
(Mw), as it should be possible to
locate a few stations on this band with
little difficulty. L3 can be slid along
the ferrite rod to peak received
signals. Tune accurately to a station
of consistent strength, and then adjust
the core of T5 to peak this signal. It
is easiest to accurately peak adjust-
ments with the set tuned to a weak
station as these will not be much
affected by the a.g.c. action of the
set. The tuning of T6 is very broad,
and the setting of its core not very
critical, although it should not be un-
screwed too far as this could give a
poor passband shape, and could even
cause instability.

Now tune to a station with the
vanes of Cl about half meshed, set C3
for about half capacitance, and slide
L3 along the ferrite rod to the position
that gives maximum signal strength.
L3 should then be taped or glued in
this position. There is no need to
adjust the core of T3 unless there is
an obvious lack of coverage at one or
other end of the medium waveband.

T3 core can then be adjusted to
correct this, and L3 should be re-
aligned. However, it is unlikely that
T3 will need any adjustment.

Next switch SI to the long wave-
band position (Lw), adjust Cl for
slightly less than half capacity, and
adjust the core of T4 to tune -in BBC
Radio 4, 200kHz long wave trans-
mission. With C3 still at half capaci-
tance, L4 is slid along the ferrite rod
to peak this transmission, and is then
glued or taped in this position.

With the telescopic aerial fully
extended, switch S1 to the SW1 posi-
tion, search for a station with Cl at
about half capacity, and adjust the
core of L2 to peak this station (with
C3 still at half maximum capacitance).
Switch S1 to the SW2 position and
repeat this procedure with the core of
Ll. Note that a proper trimming tool
must be used when adjusting the
cores of LI and L2.

Finally, the b.f.o. is aligned. Tune
accurately to any a.m. broadcast
station and switch on the b.f.o. using
S3. By adjusting the core of T7 it
should be possible to produce an audio
tone from the speaker that varies in
pitch as the core is adjusted. With c23
set at half maximum capacitance,
adjust the core of T7 for the lowest
possible audio output note.

USING THE SET
The tuning, wavechange, volume,

and on/off controls of the unit are
quite conventional. The aerial trimmer
control (C3) is merely adjusted to
peak received signals. The b.f.o. is
switched in for the reception of s.s.b.
and c.w. signals, and in the case of
the latter the setting of the b.f.o.
tuning control (C23) is of little
importance. For the reception of s.s.b.
the b.f.o. tuning must be offset from
a central position. Lower sideband is
almost exclusively used on the three
low frequency amateur bands (160,
80 and 40 metres), and this mode
requires the vanes of C23 to be
adjusted so that they are virtually
fully meshed.

Table 1. Received frequency as a function
of dial position for the two short-wave
bands in the prototype.

Dial
Reading

Received frequency (MHz)
Range
SW1

Range
SW2

0 1.66 4.6
10 1.79 4.95

20 1.9 5.35

30 2.01 5.75

40 2.15 6.2
50 2.3 6.8

60 2.55 7.6

70 2.9 8.7

80 3.5 10.5

90 4.25 13.1

100 4.5 14.6

The 20 metre amateur band lies at
the high frequency end of the sw2
range (vanes of Cl almost unmeshed),
and upper sideband is the form of
s.s.b. mainly used on this band. Upper
sideband reception needs C23 to be
offset in the other direction, with its
vanes largely unmeshed.

For c.w. reception, the tuning con-
trol is adjusted to give an audio tone
of the desired pitch. The tuning is
much more critical than for s.s.b.
reception, and the tuning control must
be carefully adjusted to give an audio
output of the correct pitch. Strong
s.s.b. signals will swamp the b.f.o.
signal, giving a very distorted audio
output. This can be avoided by keep-
ing the volume control well advanced,
and detuning C3 to keep the volume
down to a reasonable level.

When using the set on the short
wavebands the telescopic aerial should
be fully extended, and it is advisable
to use a fairly long aerial (about 1
metre or more). It is not essential to
extend the aerial for medium and long
wave reception, although performance
on these bands will be improved by
doing so.

EARTH AND AERIAL
Performance can be improved by

using an earth connection, and this
merely connects to the negative sup-
ply rail. There is plenty of space on
the rear panel to accommodate an
earth socket. The earth itself can con-
sist of a metal pipe buried in the
ground and connected to the receiver
by a lead which should be as short as
possible.

An external longwire aerial can be
coupled to the telescopic aerial, and
again, a suitable socket can be added
to the rear panel of the set. An
external aerial will be of most use on
the SW1 range during daylight hours
(when signal strengths are normally
low), but can also be of benefit on
any band when conditions are poor
and signal strengths are low. An
external aerial should not be used if
the telescopic aerial is capable of pro-
viding good signal strengths, as the
mixer could become overloaded with
a consequent reduction in perform-
ance.

DIAL CALIBRATION
To assist users in tuning, the author

has provided the data in Table 1 from
measurements taken on the prototype
unit. The dial marker is sited
centrally above the dial. The Table
allows the operator to see at a glance
which frequency is being tuned in by
noting the dial reading and the band
selector switch position. A copy of
this Table glued to the top of the case
should prove very useful.
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to part of two stalls. Perhaps this was
due to the rather ambiguous legal
position surrounding the whole sub-
ject.

THE PRESS
Magazines play a big part in

encouraging electronics as an interest
and a hobby and all the major titles
were represented. It gave each
magazine a chance to show off their
projects and meet their readers.

The fact that it was getting near to
Christmas time hadn't eluded the staff
at EVERYDAY ELECTRONICS and the
major part of the stand was given
over to electronic games. These cer-
tainly attracted the public, especially
the children, including four year old
Clare Birkby from Wargrave near
Reading.

Her father, Mr Roy Birkby, told us
how Clare and her seven year old
sister Jane became interested in
electronics.

SHOW REPORT

RECESSION-What
recession? So one

exhibitor summed up the response
amongst visitors to this year's Bread-
board 80 Exhibition held at the Royal.
Horticultural Halls in London
recently.

Attendances were 60 per cent up
on last years figures and at 0.50 a
time there can't have been many
casual observers.

EXHIBITORS
From the exhibitors point of view

this could only have meant more
business and improved public rela-
tions although it was surprising how
few new products were on show.

Still product consolidation isn't such
a bad thing and as Tina Knight,
Managing Director of Continental
Specialities Corporation put it:

"We can offer last year's models
slightly cheaper which helps us and
the customers as well. We get a
chance to meet people and get our
latest catalogues out."

In fact CSC have just introduced
an extension to their Experimenter
Solderless Breadboard System which
consists of free leaflets called "Three
for Free". These contain full circuit
and assembly details for three simple
projects. CSC hope to keep adding to
the range.

Other new products include two
new frequency counters and a new

"idea box" which has gone down very
well in the United States.

Meanwhile that other stalwart of
the electronics market, Vero, were
relying chiefly on their Verobloc
solderless breadboard and Verokit
hobby kits to provide interest-and
with some success.

Mike Humphries, Retail Sales
Manager said: "Sales have been in-
credible. Over 2,000 catalogues have
gone at 40p each and we've handed
out over 5,000 leaflets on the Vero -
kits."

However, Vero were also showing
off their new wire wrapping kit.
Priced at around £38 it contains a
power wrap tool with rechargeable
batteries, battery charger, stripping
tool, cutters and wire, and is all
British.

COMPONENT SUPPLIERS
Overall most of the major compon-

ent suppliers had a stand of some sort
although several of our regular adver-
tisers were conspicuous by their
absence. Again Maplin Electronics
had the largest stand and their main
attractions were the new "Matinee"
organ and the 5600 synthesiser, both
of which were demonstrated fre-
quently. However, the new catalogue
was by far the biggest selling point.

The promised CB contingent was in
fact quite small, really only confined

Getting younger every year! Four year old
Clare Birkby tries her hand at the Live
Wire Game.

He said: "I bought a computer kit
recently and the two girls became
interested in all the bits and pieces
whilst I was building it up. They
wanted to know what everything was
and now Jane can read the circuit
diagrams."

Of course many people of all ages
have taken up electronics but its a
sign of our times that when one
fellow explained why he would have
more time for his hobby, he said:
"I'm being made redundant tomor-
row." 11
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BENCH POWER
SUPPLY UNIT
A comprehensive unit to meet the requirements
of the serious constructor.
D.C. Voltage

Variable 1.25V to 25V d.c. Currert limiting.
A.C. Outlets

Six fixed voltages, ranging from 3 to 30V;
also 12-0-12 and 15-0-15V.

0 0 0 0

0 0 0

0
0
0
0

TREBLE BOOST
Gives that "lift" desired by guitarists and
vocalists in pop groups. Floor standing unit,
operated by footswitch.

SIMPLE TRAINISTOR/
DIODE TESTERS
Inexpensive and easy to build test instruments. Two versions are
described: one is intended to be used with a multimeter, the other is
self-contained and uses an I.e.d. as indicator.

MODEL RAILWAY
POINT CONTROLLER
A simple capacitive -discharge unit that eliminates risk of
damage to the points actuator through excessive currents as is
likely with conventional remote control systems.

To make sure of your copy place a firm order with your newsagent.

A
BOOK YOUR
COPY NOW

grefgaws MARCH 1981
ISSUE ON SALE

FRIDAY, FEBRUARY 20
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Everyday News
APPRENTICE OF THE YEAR

Andrew Easdown a 21 year old former apprentice
at Chatham Naval Base has been named the M.o.D.
Apprentice of the Year.

He was presented with his award by the Countess
Mountbatten of Burma in a ceremony at the Ministry
of Defence, Whitehall early in December.

Andrew, son of an Army cook, was one of 2,000 final
year apprentices eligible for the award and his trophy took
the form of a gold plated contemporary column on an oak
plinth. He finished his apprenticeship in August and is
now a professional and technical officer working on
Chatham Naval Base development.

In the run up to the final
award each of the four areas closed in an oak case. The
of M.o.D. responsibility timber was salvaged from
nominated their own Appren- the HMS Victory during
tice of the Year and Andrew restoration work.
won the Dockyard section. The other was an ultra -
The other areas were Royal modern electronic design
Ordnance Factories, Services with both analogue and
Support and Procurement digital time display con -
Executive. trolled by a pulse signal

At the same ceremony the from the Post Office trans -
Countess unveiled two clocks mitter in Rugby.
made by apprentices at RAE Both have been installed in
Farnborough in memory of the Concourse Hall of the
her father, Earl Mountbatten Ministry of Defence Building
of Burma. and will be a permanent

One of these clocks, a tribute to Earl Mounbatten
reproduction 1710 English who, in the early days of his
design, was made from brass naval career, was a signals
and stainless steel and en officer.

Just the Ticket

A contract from British
Rail for 200 electronic ticket
issuing machines worth in
the region of £1 million has
been awarded to Westing-
house Revenue Controls, the
ticket machine branch of
Westinghouse Brake and
Signal Co Ltd.

These intermediate ticket
machines are an improved
version of the small station
microprocessor -based mach-
ine, sixty of which are being
delivered for use in the

Clyde rail area of the Scot-
tish Region of British Rail.
They have a full tally -roll
printout and record data in
a magnetic cartridge for sub-
sequent analysis.

British Telecom, the fourth
largest telecommunications
system in the world, now
has 26.7 million telephones
on line through 6,310 ex-
changes. Despite the doub-
ling in size over the last
ten years the number of staff
at 240,000 is substantially the
same as before.

M.P.s on Trial
In their response to the Home Office discussion docu-

ment "Open Channel" the Citizens Band Association have
drafted a 24 -point response in which they are highly
critical of their proposals, particularly with regards to
,expense and efficiency of such a service. They do, of
course, offer alternative suggestions.

In a separate letter to M.P.s the association have also
offered to loan a Citizens Band Receiver so that they may
make their own evaluations on the merits of such a
service. They regret that they are unable to loan trans-
mitters, as their possession and operation is illegal.

INDUSTRIAL
REVOLUTION

One would be blind not to see the ever growing importance
of all kinds of information, not only for vital business
decisions but for personal choices in our everyday life, for
consumer products and services.

We have traditionally relied on paper and print for most
of such information. Now, progress in electronics and the
availability of computing capacity at low cost by integrated
circuits is making it possible to collect, process and distribute
much more information much more quickly to many more
users in many more ways.

The effect of information technology may indeed amount
to a new industrial revolution; and just as we in Europe
led the world in the transition from agricultural economies
to industrialised societies, so we need to be in the forefront
of this new change.

The above is an extract from a speech given by the
Minister of State for Industry, Mr. Adam Butler, M.P., at
a symposium on Viewdata Systems in The Hague recently.

Mr. Butler, who has special responsibility for information
technology, forecast that the effects of information technology
may amount to a new industrial revolution in which Europe
must lead the world.

On The Air
In the first nine months of

1980 only 331 people were
charged with illegal use of
27MHz CB radios. Six were
acquitted and 325 convicted.
This is a tiny fraction of an
estimated 200,000 illegal
users.

Legal licensed "hams" are
increasing fast. Membership
of the Royal Society of Great
Britain topped 25,000 last
year with the enrolment of a
record 4,215 new members.

TEACHING MICROS

Twenty-nine projects to the
value of £1.2 million have
been approved by the British
Government in t h e first
phase of a four-year pro-
gramme to encourage the
development of microelec-
tronics in education. The
total programme, including
items like teacher -training
and software, has been bud-
geted at £9 million up to
1984.
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. from the World of Electronics

ANALYSIS
GIMMICKS GALORE

A prominent and essential feature of our Twentieth Century
consumer society, particularly marked in consumer elec-
tronics, is the endless search for and promotion of new ideas
translated into saleable products, at least different but osten-
sibly also better than "last year's model".

There was no problem in selling radio in the 1920s and
1930s. The rapid spread of sound broadcasting did the trick.
The pattern was repeated with television in the 1950s and
momentum was maintained up to saturation point. Slump was
averted by a switch to 625 -line monochrome followed by
colour TV.

Sound radio also experienced new booms with the tran-
sistor portable and later the cassette radio and clock radio.
Audio had its booms, too, with the L.P. record, (first mono,
then stereo), reel-to-reel recorders, cassette recorders and
the music centre.

The new wave of promotion, now that saturation has set
in for colour TV with almost every household having one. is
concentration on VTRs and, soon, video disc, plus an urge to
equip with teletext, to expand our repetoire of TV games and
even to add on home computing equipment with the TV as a
VDU.

We are by no means nearing the end of the road. Even old-
fashioned steam radio is scheduled to have a new generation
of micro -processor -controlled domestic receiver capable of
being programmed in advance for a whole week of listening.
It will not only switch itself on and off at the right times but
will automatically tune itself to the correct channel and if
alternative channels are available, that for best reception.
Programming will just be a simple matter of stroking a light -
pen across a bar-code adjacent to the programme details in
the Radio Times. The MPU does the rest.

Brian G. Peck

This year's Leeds Elec-
tronics Exhibition will be
held from June 30 to July 2
in association with the
organisers of the All Elec.
tronics/E.C.I.F. Show.

Safety at Sea
A new type of radio navi-

gation beacon designed to be
easily used by small boats,
including pleasure craft, is
on trial at a number of loca-
tions round the coast of
Britain. Developed by Stan-
dard Telecommunications
Laboratories, the beacon
transmits on v.h.f. and can
be received on any v.h.f.
radio, even on a domestic
portable.

A yachtsman can fix his
bearing by timing with a
stop watch for maximum or
minimum audio signal or,
alternatively, by counting
tone cycles. Range is typi-
cally 20 nautical miles if the
beacon is well -sited above
sea level as is the trial in-
stallation at North Foreland.

First Computer
Language Standards

Computing in the UK
enters a new phase with the
publication by British Stan-
dards Institution of the first
British Standards to deal
with general purpose pro-
gramming languages.

The standards involved are
BS 5904 and BS 5905 which
specify the semantics and
syntax for two different com-
puter programming lang-
uages (RTL/2 and CORAL
66) already in common use
for the control of industrial
processing and general appli-
cations in real-time com-
puter systems.

The 12th annual Scottish
Electronics Exhibition and
Convention, "Scotelex '81,"
will be held during the
period June 2 to 4, 1981, at
the Royal Highland Exhibi-
tion Hall, Ingliston, Edin-
burgh EH28 8NF. Admission
is free via tickets available
from Exhibitors or the
Organisers, the Institution of
Electronics.

Chips for Maggie
The millionth integrated circuit microprocessor, otherwise

known as "the chip," to be produced by the Mullard UK
factory was presented to the Prime Minister Margaret
Thatcher in the House of Commons recently.

Buzby
meets
Tintti

The chatty British Telecom
bird, Buzby, is making his
first real flight abroad to
Finland.

The National Association
of Telephone Companies in
Finland has just signed a
contract with British Telecom
for the exclusive rights in
Finland to the Buzby charac-
ter for all forms of adver-
tising, excluding merchandis-
ing.

In Finland, Buzby will be
known as "Tintti", and will
appear in four of his original
British TV advertising cam-
paigns: Happy Birthday, The
Hospital, Laughing Buzby
and The Girlfriend.

ON SHOW
Projects from the Young

Engineer for Britain compe-
tition ( see last month's issue I,
are among exhibits being
displayed at the Brighton
and Hove Engineerium in
an exhibition jointly organ-
ised by the Industry/Educa-
tion Unit, Department of In-
dustry and Industrial Con-
tintuum Ltd.

The exhibition is open
until February 28 and in-
cludes the overall winners of
the 1979 and 1980 competi-
tions. Although the exhibi-
tion is free, there is a charge
of 30p for children, OAPs,
and 60p for adults to the
Engineerium.

The Home Secretary has appointed the Rt. Hon. Lord
Thomson of Monifieth to be Chairman of the Independent
Broadcasting Authority in succession to Lady Plowden, D.B.E.

Appointed to be Denuty Chairman of the I.B.A. is Sir John
Riddell, Bt.

THINK BIG SAYS TEXAS
Equipment designers attending Interface 80 at London's

Talk of the Town were urged to think big where memory
chips are concerned. According to speakers at this year's
Texas Instruments seminar it will be wise to design new
computing equipment around 64K devices even though the
entire capacity may not be utilised initially. The cost of
memories is steadily falling, and it will prove economical in
the coming months to use the larger devices.

A wide range of micro -products were introduced to the
large audience on each of the four days of the seminar.
Memories, speech synthesis i.c., microprocessors and support
circuits, bubble memories; linear devices, advanced low power
Schottky logic devices; switching mode power supplies; and
solid state sensors, a particularly interesting area of current
development.

New devices for sensing temperature position, flow, pres-
sure, level, acceleration were described. Many of these seem
destined to find employment in the automative field, as part
of comprehensive indicating and controlling systems that
could eventually become standard equipment in motor cars.

Of particular note is the pinning arrangements for the
Texas memory chip family. These have been arranged so that
ROMS and RAMS are pin -for -pin allowing interchangeably
between the two types. Further to this, higher density chips
(more bytes per package) have been designed in a new 28 -
pin package which are virtually pin -for -pin with the 24 -pin
chips requiring only a couple of link wires for the change
to be effected. Designers can now layout for a 28 -pin system
(larger memory) and use 24 -pin packages initially, and
readily increase memory capability on the same board by
merely plugging in.
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RADIO WORLD
Station identification made easy

Recently, for an Irish broadcaster's
journal, I attempted to indicate some of
the technical developments and improve-
ments that I would like to see in sound
radio receivers. After surveying such
possibilities as better balance between
speech and music, microprocessor -
controlled frequency -synthesis tuning,
and reception of programmes direct from
satellites and rather reluctantly coming to
the conclusion that most of these were
still some way off, I finally produced a
short list of more modest requirements.

These included simpler tuning and
"granny -proof" station identification and
low-cost "touch -button" rather than knob
tuning of a memorised list of stations as
already general practice for television.

My wish (shared by very many listeners)
for easier tuning and station identification
is, of course, already occupying the
attention of many professional engineers
in industry and broadcasting. For example
many different organisations, including
the BBC and Philips of Eindhoven, have
developed very cunning digital data
systems that can be inserted onto a
v.h.f. radio signal in much the same way
as the Oracle and Ceefax teletext data are
carried on television transmissions.

By means of simple, low-cost matrix
displays these systems can show the
listener the station and programme to
which the set is tuned, can help accurate
tuning, and carry other information such
as time or short messages relating to the
programme.

A lot of work has already been put into
developing such systems and there have
been field trials in a number of countries.
One recent international trial, carried out
in Switzerland under the aegis of the
European Broadcasting Union, included
tests of five different systems, one each
from France, Finland, the Netherlands,
Sweden and the UK. Three of the systems,
including that submitted by the BBC, are
designed to carry the data on subcarriers
at about 57kHz. Two use a 19kHz sub -
carrier.

The tests were carried out in an area
known to be subject to multipath reflec-
tions, since it is now well recognised that
data signals can be very vulnerable to
echoes or "ghosts". While the trials are
reported to have left the engineers reason-
ably optimistic that a reliable data and
station identification system will be
feasible, it was, unfortunately, concluded
that none of the five systems tested can
be regarded as sufficiently reliable when
operating in difficult conditions. The
engineers concerned are now considering
whether some modified form of coding the
data will need to be incorporated to pro-
vide better protection against errors.

But at least it looks as though station
and programme identification will prove
to be one of the first of my list of require-
ments likely to become available.

By Pat Hawker, G3VA

Red faces after RAE
Talking recently to would-be radio

amateurs who had sat the Radio
Amateurs' Examination on December 1,
1980, it became clear that there are still
criticisms of some of the questions being
asked-although it is recognised that
since the introduction of the multiple
choice form of paper in May 1979, the
percentage of candidates who success-
fully pass the examination has risen
significantly. In multiple choice, four
possible answers are provided to each
question and the candidate then has to
indicate which one he feels is correct.

The trouble appears to be that candi-
dates consider that in some cases the
more you know about the subject the less
sure you become that only one of the
answers is "correct" and that the other
three are positively "wrong".

There is also a feeling, possibly mis-
taken, that the examination includes a
few "trick" questions. This type of unease
was intensified last December when a
number of the more knowledgeable
candidates realised that none of the
answers given to one of the questions
could possibly be correct.

The City and Guilds Institute have since
admitted that indeed this was the case
and have announced that they will omit
Question 37 in Part 2 of the paper from
their marking. Fair enough, but I wonder
whether this takes into account the
psychological stress that the unanswer-
able question may have placed on those
suffering from examination nerves.

Transatlantic on 70 MHz
Although the present sunspot cycle

reached its peak in November 1979, some
very high frequencies were once again
being reflected by the ionosphere during
November 1980. Indeed for the first time
ever, a British amateur, Gordon Pheasant,
G4BPY of Walsall, had the thrill of know-
ing that his 70MHz signals were spanning
the Atlantic and enabling him to conduct
a cross -band 70/50MHz two-way contact
with Canadian station VE1 ASG in St John,
New Brunswick.

Cross -band working was necessary
since North American stations cannot use
70MHz and similarly the 50MHz band is
not available to British amateurs. The
contact was made on November 17 when
the Canadian station copied weak morse
signals from the British amateur at a time
when his own signals, 20MHz lower in
frequency, were being strongly received in
Europe.

Gordon Pheasant, ten days later, also
became the first British amateur to "work
all continents" by means of crossband
28/50MHz contacts.

High energy particles constantly bom-
barding the upper atmosphere include
cosmic rays. For more than 50 years
astro-physicists have been arguing

whether they originate in our own galaxy
or whether they are of extragalactic
origin. The answer is still in doubt but an
East-West controversy is evident, with
Russian scientists favouring the galaxy;
British astronomers suggesting extra-
galactic sources.

Take care
In the days before the risk of causing

television interference forced us all to
shield our transmitters, many amateurs
favoured breadboard or open rack -and -
panel construction. These had their
merits but also their dangers.

As I discovered several times,
inadvertent touching of wires carrying
350V, 500V or more was not something
to be quickly forgotten and indeed not all
amateurs lived to tell the tale. Today the
danger of shock, except perhaps during
injudicious servicing of equipment, have
virtually been eliminated.

However, even today one should never
take too casual an attitude towards any
equipment or appliance connected to the
mains. I was reminded of this by hearing
about an amateur who lost all his equip-
ment and suffered other household
damage from a fire caused by his going
out leaving a soldering -iron switched on.

Attention to good practice in such
matters, and also in the use of suitable
plugs, multi -way adaptors, correct fuses
and periodical examination of all flexible
leads is very much to be recommended.
Some of us, and I plead guilty, fall into
bad habits such as using matchsticks to
insert wires into sockets or failing to
ensure good all-round ventilation of
equipment. Toxic smoke and fumes from
some modern furnishing materials can
make any fire deadly dangerous.

A few years ago the manufacturing
members of the British Radio Equipment
Manufacturers Association agreed a
series of recommendations that deserve
to be widely known. For example, do see
that all electrical equipment which does
not have to remain operational is switched
off at the mains outlet if you are going
away for an extended period. Do not
continue to operate equipment if you are
in any doubt about it working normally, or
if it is damaged in any way.

Do not remove any fixed cover unless
you are qualified to do so-and even then
withdraw the mains plug before you start.
Do not leave equipment switched on when
it is unattended. Check that it is switched
off at night and when you go out.

Make sure other members of the family
know how to switch it off. Do not obstruct
the necessary all-round ventilation (of a
TV set) and especially do not stand it
close to curtains or on soft furnishings
such as carpets (unless legs are fitted).
Overheating can cause unnecessary
damage and shortens the life of equip-
ment.
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BLAND SAVE SALE-81
GERM. DIODES

200 Pt2;11-91-1:1W3d470-tn611Y/62.G:rt c.
Case DO -7. Coded and uncoded-You to
test -Value all the way!

O'No. SJ127 £1 00 per Pak.

SIL DIODES

200 Mixed Diodes -mainly SILICON case
DO -7 0A200/202 General purpose 200mA
marked and uncoded-you to sort & test -
Outstanding Value!

CON°. SJ128 £1 00 per Pak.

AUDIO AMPLIFIER
5 watt Audio Amplifier Module.

Special Clearance Offer.
0/No. AL20. E2.50

HEADPHONES

NEW Improved Lightweight Stereo
Headphor es including double headband
and padded earcups-Impedance 8 ohms -
Frequency 30-1800Hz ALL Black.

0/No. 885. £4.00
As above but with coiled lead and rotary
volume controls.

0/No. 884. £7 00

BCTO8 FALLOUTS

50 NPN BC107/108 SJ124 £1 00
Manufacturers out of spec on volts or gain
or neither -Metal TO18 case -You test.
50 PNP BC177/178 SJ1244 41 00

DIODES
300 1N4148 Type-uncoded Sillcsn Diodes
Case DO -35 -you to teat.

0/No. SJ129. EI 00 per Pak
Silicon Fast Switch

NPN-like 2N706;2N2369
You test!

0/No. SJ125. 50 for E1 CO

Special Introductory Offer

COMPUTER ICs
EPROM 2708 @
EPROM 2516/2716 @
D.RAMS 4116 @

43.00
£6.00
£2 25

NPN
80131 TO-126-NPN untested.

0/No. SJ84. 25 for LI 00

SCR's
TO66 SCR's 5 Amp -ALL good -untested

for volt -good yield 400+.
0/No. SJ130. 10 for £1 00

AERIALS

FM Indoor Tape/Ribbon Aeria .
0/No. 107. 409 each

H141 CAR AERIAL
4 -section fully retractable & ocking.

SPECIAL PRICE.
0/No. 109. £1 40 each

IC SOCKET PARTS

SJ36 14 8 pin SJ41 6
SJ37 12 14 pin SJ42 5
SJ38 11 16 pin SJ43 4
SJ39 8 18 pin SJ44 3
SJ40 7 20 pin

ALL AT ONLY LI 00 each

22 pin
24 pin
28 pin
40 pin

SPECIAL OFFER LINEAR IC's
NE555
741 P
NE556
LM380
72723 14 pin

5 for £090
5 for £000
5 for £2 50
5 for E350
5 for El 75

BI-PAK's OPTO BARGAIN!
Valued at over £10 -Normal Retail

We offer you a pack of 25 Opto devices
to Include LED's large and small in Red,
Green, Yellow & Clear. 7 segment Displays
both Common Cathode and Common Anode
PLUS bubble type displays -like DL -33.
Photo Transistors -similar to OCP71 and
Photo Detectors -like MEL11-12. This whole
pack of 25 devices will cost you just £4!
And we guarantee your money back
if you are not completely satisfied.

Full data, etc, included
0/No. SJ120.

HEADPHONE ACCESSORIES

7 metre Headphone Extension Lead.
0/No. 136. £1  50

ANTEX

Antes X25 Iron -25 watt soldering iron. OUR
SUPER SALE PRICE. Great reduction.

0/No. 1931.1E4.00

ST3 Iron Stand -Suitable for above -OUR
Sale Price.

0/No. 1939. E1 25 each

CD4001
CD4007
CD4011

C iCg's4:8171J

POPULAR (CMOS)

1 Of each normal price 41 60
for 5 -our price £1 30 for 5.
0/No. SJ1245.

Semiconductors from Around the World

1 100 A collection of Transistors, Diodes, Rectifiers,
Bridges, IC's, SCR's, Triacs both Logic & Linear + 11 00Opto's, all of which are current everyday usable
devices.

Guaranteed Value over £10 at normal Retail Price
yours for only £4. 00

Data, etc, In every pak. Order No. SJ220.

clltv,1):2111111.

VOLTAGE REGULATORS
Cast TO220

Positive Negative
SA7805 E0 60 SA7905 £0 70
SA7812 £0 N SA7912 £0.70
SA7815 £0 66 SA7915 £0 70
SA7818 £0 66 SA7918 £0 70
SA7824 f0 66 SA7924 £0 70

GERM TRANSISTORS

The last of the Germanium PNP-0C71-71-75
etc. Mullard Black/Glass Type -You test
(5 could cost you that0)

0/No. SJ126. 50 pcs £1 00
GERM. POWER TRANS.

AD149-0C26-AD140 £0 50 each
A0142 -0C28 -2N3614 £0 65 each

AUDIO ACCESSORIES
SJ75 FM coax cable -plain copper conduc-

tion cellular polythene Insulated &
plain copper braided PVC sheath -
Impedance 75 ohms £0.10 per metre

SJ76 1 Board containing 2 t 5 pin DIN
sockets 180! 02-2 pin DIN loudspreaker
sockets £0.30

SJ77 A 5 -pin DIN 180! chassis/normal
socket incl. DPDT switch £0.20

DISC CERAMIC CAP

100 Disc Ceramic Cap. Mixed values covering
complete range 3PF-4, 700PF.

SUPER VALUE
0/No. SJ121. £1 00

PLUGS & SOCKETS

Set of 4 1 -metre Colour coiled leads with
phvno plug ends -ideal for audio and test
use. Outstanding Value.

0/No. SJ122. £1.00 per Pak
1mm Plugs 8. Sockets in Red & Black.

0/No. SJ123. 5 pre £1.00

SILICON TRANS

SJ25 100 Silicon NPN transistors all perfect
& coded -mixed types with data -
equivalent sheet -no rejects. £2 50

SJ26 100 Silicon PNP transistors all perfect
& coded -mixed types and cases, data
& equivalent sheet. £2.50

SJ27 50 Assorted pieces of SCR's, diodes &
rectifiers Incl. stud types, all perfect -
no rejects, fully coded -date incl.

£2 SO

TTL's
SJ2B 20 TTL74 series gates -assorted 7401-

7460. 41.00
SJ53 Mammoth IC Pak. Approx 200 pcs

assorted fall -out Integrated circuits
including logic 74 series -Linear audio
and DTL. Many coded devices but
some unmarked -you to identify, E1 -00

CAPACITORS
SJ11 150 Caps. mixed types & values. £0 50
5312 60 Electrollfics all sorts mixed. £0 50
SJ13 40 Polyester/polystyrene capacitors

mixed, £0 50
5314 50 C280 type capacitors mixed. 41.00
SJ15 15 Polystyrene Caps. -1, 150v. £0 -SO
SJ16 40 Low volts electrolitics mixed values

up to 10v. £0.50

TRANSFORMERS

MINIATURE MAINS Primary 240v
No. Secondary
2021 6v -0.6v 100mA £0 75
2023 12v -0-12v 100mA £0.115
2035 240v Primary 0-55v 2A Seconder £5.50

SJ1
SJ2

SJ3

SJ4
SJ5

SJ7

RESISTORS

200 Resistors mixed values. £0. 50
200 Carbon resistors I-1 watt pre-
formed. £0 .50
100 -1 watt miniature resistors mixed
values. £0 50
60 watt resistors mixed values. £0 50
50 1-2 watt resistors mixed pot values.

£0 50
30 2-10 watt wirewound resistors
mixed. £0 50

CASSETTES

SUPER VALUE &
A GREAT SAVING!!!
C120 Dindy Cassettes -
Low noise -astounding
value and sound.
0/No. SJ32. 10 for £3.50

BIAPAIR'

PRECISION VOM MULTIMETER
20.000 ohma/volts DC.
Complete with test leads &
instructions.

OUR SPECIAL OFFER
PRICE £11.00 each.

0/No. 1323
Use your Barclay or Access
Card!

NPN TRANSISTORS

SJ68 30 ZTX300 type transistors NPN
pre -formed for P/C Board colour
coded Blue -all perfect. £1 00

SJ70 25 BC107 NPN TO106 case perfect
transistors code Green Spot. £1 00

SJ71 25 BC177 PNP TO106 case perfect
transistors code C1395. £1.00

SJ72 4 2N3055 silicon power NPN
transistors T03. £1 00

16173
SJ54
SJ56
16188
SJ49

SJ50

POTENTIOMETERS
15 Assorted Pots. £0 50
20 Assorted Slider Pots. £1.00
10 100 K Lin Slider Pots 40mm. E0.50
25 Pre -Sets Assorted. £0 50
8 Dual gang carbon pots and lin

mixed values. £1.00
20 Assorted slider knobs-

chrome/black £1 00

TRIACS
4A 400v TO -202 non -isolated TAG139D.

£0 40
8A 400v TO -220 isolated TAG425. £0 60
Diet D32/13R100. £0 15
SCR C1060 plastic case. £0 30

SWITCHES
Push -to -make. 6mm panel mounting.

0/No. SJ13t. 5 for £0.50
Push -to -break as above.
0/No. SJ132. 4 for £0 50

Silicon Heat Sink Compound
3mL in syringe £0 25

LED

2nd Quality Paks
1507 10 Assorted colours & sizes

5122 10-125 RED
S123 10-2 RED

LED CLIPS
1508/125 -125
1508/2 .2

LO 611
£050
£0 50

5 for £11 10
5 tor 40 12

MISCELLANEOUS
SJ20 2 Large croc clips 25A rated -ideal

for battery chargers, etc. £0.30
SJ21 Large 71" Mains Neon Tester -screw-

driver chrome finish. £0.35
SJ22 Small pocket size Mains Neon Tester

screwdriver £0.55
SJ23 Siemens 220v AC relay DRDT contacts

10 amp rating -housed in plastic case.
£1.00

ODDMENTS

16170 50 metres post. colours single strand
wire. £0 50

16187 30 metres stranded wire mixed colours.
£050

16178 5 Main slider switches assorted. 40 .50
SJ76 1 Board containing 2 x 5 -pin DIN

sockets 1801 & 2 x 2 -pin DIN loud-
speaker sockets. £0.30

KNOBS
SJ62 5 15mm chrome knobs standard push

fit. El/ 50
SJ63 Instrument knob -black winged

(29 x 20rnm) with pointer. 1" standard
screw fit. £0.15

SJ64 instrument knob - black/silver
aluminium top (17 15mm). 1"
standard screw fit. 40.12

Send your orders to Dept EE2, BI-PAK, PO BOX 6, WARE, HERTS
SHOP AT: 3 BALDOCK ST, WARE, HERTS
TERMS: CASH'WITH ORDER, SAME DAY DESPATCH, ACCESS,
BARCLAYCARD ALSO ACCEPTED TEL (0920) 3182 GIRO 388 7006
ADD 15% VAT AND 50p PER ORDER POSTAGE AND PACKING
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NiCd BATTE
CHARGER

By T. R. de Vaux Balbirnie B.Sc.

PORTABLE electronic equipment
usually relies on "dry" batteries

for a power supply. For occasional
use these are ideal in providing a
compact, efficient and safe source of
energy.

Their chief disadvantage is the cost
as regular users of battery operated
radios will testify. Alkaline batteries
give much better performance but
cost more than the regular type.

There are two alternatives. Either
a mains unit may be used (but only
where a suitable supply exists) or
rechargeable batteries employed. Of
the various kinds of rechargeable
batteries, the nickel cadmium is the
most useful for general applications.

These are robust and will withstand
all sorts of misuse such as being left
discharged for long periods. They will
be damaged, however, by overcharg-
ing, that is, charging them by a cur-
rent which is substantially greater
than that recommended.

In practice, this means that a con-
stant current charging circuit is
needed and this is the subject of the
present article.

POPULAR BATTERIES
Table 1 lists most of the popular

batteries, some of the popular applica-
tions and the appropriate charging
rate for the nickel cadmium versions.
It is not harmful to charge nickel
cadmium batteries at a lower rate, of
course, but it takes longer.

One particular case is the "D"
battery (HP2/U2 size). No provision
has been made for this as the recom-
mended charging rate is 500mA
which is too much for the present
circuit. If "D" cells have to be
charged, then the 250mA output

appropriate for the smaller "C" cell
will be used and double the time
given.

The rates given in the table are the
maximum continuous charge rates.
They will fully charge a battery in 12
hours. No harm will result if they are
left charging for longer than this.

The PP3 battery, charged at 9mA,
will be fully charged in 14 hours and
it should not be left for longer than
that.

CHARGE RATES
The present circuit allows for seven

charge rates to suit all batteries listed
including two button cells. After set-
ting the correct rate for a given
battery, the circuit will deliver this
current irrespective of operating con-
ditions.

Any number of individual cells may
be connected in series to be charged
as long as their total does not exceed
9 volts. Similarly, a single 6 volt or
9 volt battery may be used.

One point about nickel cadmium
batteries is that their output voltage
is nominally 1.2 volts rather than the
1.5 volts of dry batteries.

Table 1. Charge currents for different
Ni-Cd battery sizes.

Size Typical
Applications

Charge
Current
(mA)

AAA calculators, photoflash 20
AA calculators, shavers, torches 60
C torches, tape recorders 250
PP3 calculators, radios, general

electronic equipment 9
PP9 radios, electronic equipment 100
B1 photoflash, watches 1.5
B2 cameras, various 3

However, in practice, nickel cad-
mium cells and their dry cell counter-
parts behave in a very similar
manner in most circuits because of
their lower internal resistance.

In a 9 volt battery (PP3 or PP9)
there are six separate cells internally
connected in series in the regular
version. In the nickel cadmium type
there are seven (7 X 1.2=8.4 volts).
Again, these will behave in much the
same way when used in a circuit.

CAR BATTERY
A special feature of the present

design is its ability to charge nickel
cadmium cells by means of a car
battery as well as from the mains.
This was originally intended for use
on camping holidays to charge the
batteries in an electric shaver.

Some constructors may find it such
an attractive idea that they will miss
out the mains section altogether and
use it just this way.

CIRCUIT
The full circuit diagram is shown in

Fig. 1. With Si set to position shown,
that is for mains operation, current
flows from the secondary of the mains
transformer to the bridge rectifier
consisting of four separate diodes DI -
D4. The rectified current is now
smoothed by the electrolytic capacitor
Cl.

If S1 is set to other position for
battery operation, d.c. current enters
at this point. In either case there will
be a 12 volt supply across Cl. The
current now flows through RI and the
two diodes connected in series DS and
D6.

As these are silicon diodes, they
will have approximately 0.6 volts
across their terminals. There will
therefore be about 1.2 volts across
the pair. This voltage appears at the
base of TR1.

The value of R1 is chosen to allow
sufficient base current to flow in TR1
under all working conditions. TR1 will
be biased "on" with about 0.6 volts
across the base/emitter junction (as
this behaves as a silicon diode as
well). This leaves the other 0.6 volts
to appear across the emitter resistor.

EMITTER RESISTOR
The emitter resistor is really any

one of a set of fixed resistors R2 to
R10 which may be selected by a plug
and socket system. A specific current
will flow through the emitter resistor
as predicted by Ohm's Law.

Now, for a transistor, /,=/,+/b and
as the base current, /b, is small com-
pared with the collector, Ie (the tran-
sistor has a high life) /e and Ie will be
almost the same. It will be seen that
/e, which charges the batteries, only
depends on the value of R2 -R10.
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I CAR BATTERY

SKI Y YSK2

DI - D6=1Nd001

Fig. 1. Circuit diagram of the Ni-Cd Battery
Charger. Note that comp7nents to the left of
the dotted line are not necessary if the car -
battery only version is built.

BATTERY
ON CHARGE
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For quite a wide variation in operat-
ing conditions, therefore, the charg-
ing current will be fairly constant.
This state will be maintained so long
as no more than approximately 9
volts of batteries are connected to the
output.

There will be at least one volt
across the transistor collector/emit-
ter and there would soon be insuffi-
cient voltage left out of the 12 volt
supply to operate the circuit. Where
a small number of batteries are con-
nected for charging, the bulk of the
supply voltage will be "dropped"
across the transistor.

If the circuit is set to a high charge
rate then a considerable amount of
heat will be generated in the tran-
sistor.

WORST CONDITIONS
Under the "worst" conditions, there

will be about 10 volts across the
transistor with 250mA flowing. Using
Watts= Amps x Volts, power dissipa-
ted=10 x0.25=2.5 watts. If an
efficient heat sink were not used for
the transistor it would lead to over-
heating.

If the user is only going to charge
9 volt batteries where most of the
voltage will appear across the battery
and relatively little across the tran-
sistor, there will be far less heat pro-
duced. Furthermore, if only small
charging currents are to be used, a
smaller transistor without a heat sink
might serve.

For the prototype, it was considered
that the most versatile circuit was
best especially in view of the small
difference in constructional costs.

£11

I

starts here

CIRCUIT BOARD
The circuit panel was built on a

piece of 0.1 inch stripboard (14
strips by 29 holes). Breaks should be
made in the tracks in the places indi-
cated and care must be taken to make
good soldered joints with no bridging
between the copper tracks.

In the prototype R2 to R10 are
selected by a system of miniature
sockets. A flying lead with a plug on
each end is plugged into the socket
SK5 and the appropriate one for the
battery being charged. An alternative
would be to use a rotary switch.

HOW IT WORKS

The values of R2 to R10 are chosen
from the preferred values and the
currents will probably err on the low
side. A little extra charging time may
be allowed for this. The value of 3.3
ohms for the "C" type battery was
obtained by connecting three 10 ohm
resistors in parallel in the manner
shown.

TRANSFORMER
One corner is cut off the trans-

former panel to allow the connections
to the secondary to pass to the circuit
panel. The raw edge is protected with
a piece of insulation stripped from a
scrap of thick wire. The mains con-
nections to the transformer primary
should be made with three core wire.

The earth wire is connected to a
solder tag and secured under the nut
of a transformer fixing bolt. A hole is
drilled in the case just large enough
to allow the mains lead to pass out.
Some slack should be allowed and a
cable retainer fitted to the wire so

BATTERY
ON

CHARGE

Nickel cadmium cells can be damaged if charged at an unsuitably high
current.

Mains voltage is transformed, rectified and smoothed to approximately
12 volts. This passes to a current controller which will allow regulated
currents to flow into the cell being charged according to a selector plug.

The mains derived low voltage can be replaced by a battery if necessary.
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CHARGER
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Fig. 2. Circuit board layout and wiring to off -board components. The transformer
is mounted on a U-shaped aluminium heatsink and the power transistor is
mounted on an aluminium plate which also acts as a heatsink.
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COMPONENTS
Resistors

R1 47052
R2 56052
R3 330f)
R4 100f)
R5 4352
R6 15f)
R7 -R10 10f2 (4 off)
All ;W carbon ±

ee

Capacitor
1000µF 25V elect.

page 93

Semiconductors
TR1 TIP3055 npn silicon plastic

power package
D1 -D6 1N4001 1A 50V silicon

rectifier diode (6 off)

Miscellaneous
T1 mains primary/9V 600mA

secondary
S1 s.p.d.t. toggle or slide switch
LP1 mains panel mounting neon

indicator.
SK1-SK12 1mm sockets (9 off red,

3 off black)
PL1, 2 1mm plug, black (2 off)
Plastics box 150 x 80 x 50mm,
Bimbox 2005/15 or similar; 0.1
inch matrix stripboard, 14 strips
x 29 holes; sheet aluminium for
transformer and transistor heat -
sinks; interconnecting wire; three -
core, 3A mains cable.

that accidental strain will not pull
loose. A mains switch

was not thought necessary.

HEAT SINK
It was found that the small mains

transformer specified produced rather
a lot of heat. It was therefore neces-
sary to take special precautions in the
mounting of this component using
aluminium panels (see photographs
and Fig. 2) to avoid overheating.

Exploded view of interior components of the battery charger. The transformer mounted
on its heat sink can be seen on the right with the transistor laying on top of the front
panel in the centre of the picture. The circuit board is lying below the front panel.

There was a strong temptation to
use a metal case for the project to
reduce problems due to this heat.
Unfortunately, good-looking metal
boxes are expensive and demand
greater care with mains connections.

It was therefore decided to use an
ABS plastic box and no overheating
was experienced with the layout
given. Constructors are strongly
advised to follow the original plans
for this reason. In particular, the two
slots cut into the top of the box are
necessary to promote an airflow.

These should not be covered up
during use. In a final test on the pro-
totype, it was left switched on deliver-
ing 250mA with short-circuited output
terminals. After 36 hours, the case
was just slightly warm to the touch.

Under car battery use there will
be far less heat produced as the mains
transformer is not used. Although a
more substantial mains transformer
would be more efficient and keep
cooler it would increase the size of the
finished project.

The neon indicator in the prototype
is optional. A ready made mains neon
is used here. In the prototype a small
hole was drilled in the case so that the
neon could be plainly seen through it.
Where there is any danger of bare
wires touching an aluminium panel,
they should be sleeved with scraps of
insulation.

SETTING UP
After fitting a 1 amp fuse to the

mains plug, the unit may be checked
on its various settings in the follow-
ing way. A milliameter should be con-
nected straight across the terminals to
which the battery under charge will
be connected. The values of current
should be equal to, or rather less
than, those given in Table 1. A check
may be done with a car battery and,
of course, in this case the unit is not
plugged in to the mains. A long period
under full load should confirm that it
remains cool.

by
T.R.de Vaux-Balbirnie

I HAD set the class an exercise.
1 They were asked to check
diodes using multitesters.

They were to set their meters
to "ohms" then to check that they

read zero when the leads were
touched together. Then they con-
nected the diode to the leads, first
one way round then the other.

A good diode would show low
resistance one way and high
resistance the other. A low or a
high reading on both occasions
would indicate a faulty com-
ponent.

When everyone has succeeded
in separating the good diodes
from the bad John came up with
a question-was it right that the
negative end of the diode was
marked? I confirmed that our
diodes had a white band indicating
the negative or cathode end. He
was puzzled because, in every
case, a good diode showed low
resistance when the marked end
was connected to the positive
lead of the meter.

It told him that his mistake was
in supposing that the lead marked

"positive" is connected to the
positive terminal of the internal
battery. This is not so, at least
not with most multimeters. The
polarity marked on the meter
refers to its use as a voltmeter
or an ammeter-the positive lead
must be connected to the positive
terminal of the supply.

When the meter is switched to
"ohms" an internal battery is con-
nected and it turns out that the
polarity of the leads is opposite
to what is expected-the lead
marked "positive" is connected to
the negative of the battery. I
drew a diagram to illustrate this
point.

When simply checking for good
and bad diodes this is unimpor-
tant but where the cathode of a
diode needs to be identified, some
diodes are not marked, then this
fact needs to be remembered.
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KITS FOR SOUND EFFECTS AND OTHER PROJECTS

P.E. MINISONIC MK2 SYNTHESISER
A portable mains operated miniature sound synthesiser with
keyboard circuits. Although having slightly fewer facilities
than the large Formant and P.E. synthesisers the functions
offered by this design give it great scope and versatility.

Set of basic component kits (excl. KBD R's & tuning pots -
see list for options available) and PCBs (incl. layout charts)

KIT 38-25 68014
"Sound Design" booklet £1.00

P.E. 126 -NOTE SEQUENCER
Enables a voltage controlled synthesiser to automatically play
pre-programmed tunes of up to 32 pitches and 128 notes
long. Programs are keyboard initiated and note length and
rhythmic pattern are externally variable.

Basic comps, PCBs and charts KIT 76-7 £35.56
Set of text photocopies £136

P.E. GUITAR EFFECTS PEDAL
Modulates the attack, decay and filter characteristics of a
signal from most audio sources, producing 8 different switch -
able effects that can be further modified by manual controls.

Basic parts, PCB & chart KIT 42-3 610-60
Text photocopy  28

P.E. GUITAR OVERDRIVE
Sophisticated versatile fuzz unit including variable controls
affecting the fuzz quality whilst retaining the attack and
decay, and also providing filtering. Can be used with other
electronic instruments.

Basic parts. PCB & chart KIT 56-3 61122
Text photocopy et

P.E. GUITAR SUSTAIN
Maintains the natural attack whilst extending note duration.

Basic comps, PCB & chart KIT 75-1 £699
Text photocopy 38

PHONOSON ICS
DEPT EE2, 22 HIGH STREET,
SIDCUP, KENT DAI4 6EH

MAIL ORDER SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND COMPONENTS TO
A WORLD-WIDE MARKET.

P.E. AUTO-WAH UNIT
Automatic Wah or Swell sounds with each note played.

Basic comps, PCB & chart KIT 58-1 £1011
Text photocopy 'SS

ELEKTOR CHOROSYNTH
A 21 -Octave Chorus synthesiser with an amazing variety
of sounds ranging from violin to cello and flute to clarinet,
amongst many others. Experienced constructors can readily
extend the octave coverage.
Basic comps, PCBs & charts KIT 100-8 £4439

Text photocopy '70
ELEKTOR FUNNY TALKER
Incorporates a ring modulator, chopper and frequency
modulator to produce fascinating sounds when used with
speech and music signals.

Basic comps, PCB (as publ.) KIT 99-1 £9 60
Text photocopy -40

ELEKTOR FREQUENCY DOUBLER
For use with guitars and other electronic instruments to
produce an output 1 octave higher than the input. Inputs
and outputs may be mixed to give greater depth.

Basic comps, PCB (as publ.) KIT 98-1 £548
Text photocopy -20

P.E. SPLIT -PHASE TREMOLO
Simple but effective substitute for a rotary cabinet. An
internal generator is phase -split and modulated by the music
input signal and led to 1 or 2 amplifiers. Suitable for elec-
tronic guitars and other instruments.

Basic comps, PCB & chart KIT 102-3 £17-60
Text photocopy .65

P.E. PHASER
An automatic 6 -stage phasing unit with integral oscillator.

Set of basic comps, PCB & chart KIT 88-1 £1091
Text photocopy 611

ELEKTOR PHASING & VIBRATO UNIT
Includes manual and automatic control over the rate of
phasing & vibrato, and has been slightly modified to also
include a 2 -input mixer stage.

Set of basic comps, PCB & layout chart KIT 70-2 £21.87
Text photocopy 67

P.E. PHASING UNIT
A simple but effective manually controlled phasing unit.

Set of basic comps PCB & chart KIT 25-1 £4-06
Text photocopy -28

P.E. SWITCHED TONE TREBLE BOOST
Provides switched selection of 4 preset tonal responses.

Set of basic components, PCB & chart KIT 89-1 61-30
Text photocopy -TO

P.E. SMOOTH FUZZ
Set of basic components, PCB & chart KIT 91-1 £6.52

Text photocopy 55

P.E. TUNING FORK
Produces 84 switch -selected frequency -accurate tones with
an LED monitor clearly displaying beat -note adjustments.

Set of basic comps, PCB & chart KIT 46-3 £2332
Text photocopy '97

P.E. CONSTANT DISPLAY FREQUENCY COUNTER
An improved version of the project published in P.E.
Readout does not count visibly or flicker due to blanking.

Set of basic components & PCB KIT 79-4 £31-61
Text photocopy 76

DYNAMIC NOISE LIMITER
Effectively reduces tape-recording hiss. Stereo Unit.

Set of basic components, PCB & chart KIT 97-1 £0.07
Text photocopy '75

MANY MORE KITS
for synthesisers, Rhythm Generators, Electronic Pianos and
other projects, big, small, simple or complex, are available,
plus a range of keyboards, separate components and acces-
sories. Details in our lists.

COMPONENT SETS incl all necessary
res, caps, s/cs, pots, t/forrners. Hardware
such as cases, skis, knobs, kbds, etc, are not
incl, but most can be bought separately.
Fuller details in lists.
ADD: POST & HANDLING
U.K. orders; under £1 add 35p, under £20
add 70p, over £20 add £1. Recommended
insurances against postal mishaps: add

50p for cover up to £50, £1 for £100 cover,
etc., pro -rata, must be added to credit card
orders. N.B. Eire, C.L., B.F.P.O. and other
countries are subject to higher rates.
ADD 15% VAT
(or current rate if changed). Must be added
to full total of goods, post & handling on all
U.K. orders, Does not apply to exports, or to
Photocopies.

LIST: Send stamped addressed envelope
with all U.K. requests for free list giving
fuller details of our goods. Europe send 35p,
other countries send 75p, or equivalent in
international reply coupons

NEW MORE INFORMATIVE
LIST NOW AVAILABLE

TERMS: C.W.O., MAIL ORDER OR
COLLECTION BY APPOINTMENT
(TEL:01-3026180

Kt/CLARA=

VISA
ANIERICAN

1.911E$$

Book 1.
Book 2.
Book 3.

Nif7
A E SITE -

C F *AS
OE _Et JADM Cs
This 5 volume set contains over 500 pages.
Bound in stiff linen. Cover size 8%in x 5in.
Price £10.00 per set (we pay the postage).

Introducing Electronics
Resistors/Capacitors
Inductors/Diodes

Book 4. Meters/Voltage-dividers
Book 5. Transistor Project Circuitry

The manuals are unquestionaby the finest and most up-to-date available
and represent exceptional value.
This series has been written in a fascinating, absorbing and exciting
way, providing an approach to acquiring knowledge that is a very
enjoyable experience. Suitable for industrial trainees, City and Guilds
students, DIY enthusiasts and readers of electronic journals.
Each part explains electronics in an easy -to -follow way, and contains
numerous diagrams and half tone blocks with construction details and
circuit diagrams for making the following transistor projects: Lamp
Flasher, Metronome, Wailer, Photographic/Monostable Timer, Metal
Locator, Geiger Counter, Radio Receiver, Intercom., Intruder Alarm,
Electronic Organ, Battery Eliminator, Anemometer, Sound Switch,
Light and Water -operated Switches, Pressure -operated Switches, Light
meter, Radio Thermometer, Ice Alarm,

Order now:
Selray Book Company
11, Aspen Copse,
Bromley,
Kent. BR1 2N2.

OUR 100% GUARANTEE
Should you decide to return the set after 10 days exam-
ination, your money will be refunded by return of post.

I Amount enclosed: £

Name: I
I

Address: EE 2

I
11

MIGHTY NINETY PACKS
SUPER VALUE PACKS ALL AT 90p EACH

POSTAGE 15p PER PACK UP TO FOUR PACKS
FIVE OR MORE POST FREE

BUY SIX PACKS AND GET A SEVENTH PACK FREE!

MNI. 300 }-watt Resistors pre -formed for MN23. 116 asstd. screws. nuts, washers.
P&C Mtg. self -tappers etc.
MN2. 200 1, AND 1 -watt Resistors. MN24. 100 asstd. small springs.
MN3. 100 1 & 2 -watt Resistors. MI1125. 50 asstd. pop rivets.
MN4. 50 Wirewound Resistors.
MN5. 100 metal oxide Resistors. 1%, 2% MN26. 50 asstd. insulated crimps.
and 5%. MN27. 200 items. grommets, spacers, cable
MN6. 12 asstd. potentiometers. markers, plastic screws, sleeving, tie wraps
MN7. 25 asstd. skeleton pre-set Resistors. etc'
MN8. 50 asstd. Electrolytic Capacitors. MN28. 20 asstd. fuses. 11" 20mns etc.
MN9. 100 asstd. Ceramic Capacitors. Pita. MN29. 75mts equipment. wire, asstd.
disc, tub and monolythic etc. colours and sizes.
MN10. 100 mixed capacitors. Polyester, M#130. 3 s 2m length. 3 core, mains cable.
Polystyrene, Metallised. Radial and Axial MN31. 12 asstd. trimmer capacitors, corn -
types. pression film. Air -spaced etc.
MN11. 20 asstd. Slice Mica Capacitors MN32. 15 30pF Beehive trimmers.
MN12. 8 Tantalum Bead Capacitors (useful NIN33. 20 coil formers, ceramic. plastic,
values/. reed relay etc.
MN13. 20 asstd. Transistors. BC. 2N Series MN34. 25 min. glass reed switch.

Power etc. IVIN35. 10 asstd. switches, toggle, slide.
MN14. 40 IN4148 Diodes. micro. etc.
MN15. 5 Light Sensitive Devices. MN36. 10 ex equipment panel lamps (no
MN16. 20 min. wire -ended Neons. rubbish).
MN17. 2 12 -volt Relays. Ex nearly new MN37. 10 asstd. audio connectors. Din
equip. phono etc.
MN18. 3 Encapsulated Reed Relays. 9-12, MN38. 1 PCB with triac control IC data inc.
coil, d. -pole and t. -pole. MN39. 1 oscillator PCB loads of com-
e/10119. 2 24 -volt Relays. Ex nearly new ponents (no data).
equip. MN40. 50 Polystyrene Capacitors.MN20. 1 240-110 to 12 -volt, 10Orna
Transformer. MN41. 10 assorted T.T.L. I/Cs.
MN21. 1 240-110 to 24 -volt 100ma MN42. 10 BC107 Transistors.
Transformer. MN43. 10 BC 108 Transistors.
MN22. 8 .2" Led's with clips. 4 red, 2 MN44. 10 screw fix S.P. CO. min. slide
yellow, 2 green. switch.

PLEASE QUOTE NO. OF PACKS WHEN ORDERING

CHORDGATE LTD.
75A FARINGDON ROAD, SWINDON, WILTS.
Tel. Swindon (0793) 33877. Retail shop at above address.
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Time Out
Like something out science fiction,
the occupants of a block of North London
houses woke up recently and went about
their daily business exactly one hour late.

In the early hours of the morning the
London Electricity Board had shut off
their mains supply for an hour while
working on an emergency repair. As
a result every mains -powered analogue
electric clock and alarm was effectively
set back by an hour.

Because it all happened while they were
asleep, residents only found out if they
had a digital clock which re -set to a
warning 8888 display. Others found out
only when they were berated by angry
employers for turning up to work an
hour late.

"Have you thought through what this
could mean, for example, to someone
who misses a non-refundable airline
flight", I asked the LEB. "We can hardly
go round knocking on doors in the middle
of the night to warn people that they are
going to wake up an hour late the next
day" was the reply.

"But you could drop duplicated notes
through their doors warning them to
check their clocks when they wake up"
we persisted. "We never thought of that"
admitted the LEB.

So will the simple warning scheme
be implemented? Only time and readers'
experience will tell us.

Classic Hoax
It becomes increasingly difficult to

feel any sympathy for the record com-
panies and their current financial strife.
It seems they don't even listen to their
own records and they don't read the
magazines that report on them.

In a classic hoax the managers of an
Edinburgh record shop sent "demo"
tapes of famous pop and jazz artists to
the talent spotters of their own record
companies. The tapes were labelled only
with pseudonyms and, yes, you've
guessed it, the record companies unani-
mously rejected them.

The same week Decca, the record
company which once rejected a demo
tape made for them by the then -unknown
Beatles, staged an impressive trade and
press demonstration of its digital re-
cording equipment at the elegant Arts

By BARRY FOX
Club in Warwick Square. But only a
handful of the old -established music
reviewing magazines were invited. The
new hi-fi magazines, which have been
enthusing in print over Decca's digital
work for the last 18 months, only found
out by chance or not at all.

To cap the same memorable week,
Malcolm McLaren (the man who sold
EMI the Sex Pistols) claimed to have
collected £55,000 from EMI for a group
called Bow Wow. Their first record was
entitled C30, C60, C90 and yes, again,
you've guessed it, the lyrics seemed to
encourage listeners to tape records
rather than buy them.

Commenting on the record, EMI say
they have released the record "to bring
the whole business of home taping out
into the open". Others in the industry
were less charitable. But the Bow Wow
disc soon climbed the sales charts and
became a hitl

Power Packs
Some time ago I suggested that readers

try scavenging the flat batteries from used
Polaroid SX-70 instant -film packs. Even
after all ten picture shots have been used
up these batteries usually hold a useful
reserve of 6 volt power. The only difficulty
in using the batteries is securing the leads
to the metal terminal tags, because these
will not take solder.

Polaroid is however now selling flat
batteries on their own, complete with a
holder with external fly leads. The only
snag now is the price.

The "Polapulse design kit', which
should by now be available in the UK
will cost around £15. For that you get
five flat carbon -zinc 6 volt Polapulse
batteries and a moulded plastic holder
into which the battery inserts as a push
fit. The external fly leads on the battery
holder go through the case to internal
pressure contacts which bear hard against
the battery terminals to provide a secure
electrical connection.

Although the batteries have a shelf
life of three years, are leak proof and will
deliver up to 26A for instantaneous
discharge and 1 A for nearly six minutes,
the £15 price tag seems very high. Polaroid
say this is because the kits are only
being offered in limited quantities for
designers who are looking at the possi-
bility of using flat Polapulse batteries to

power electronic toys, recorders, radios
and remote control devices.

Readers will doubtless immediately
hit on the idea of buying a single kit and
then "feeding" the battery holder with
more batteries scavenged from old
SX-70 packs. Unfortunately this isn't
feasible. Polaroid have (deliberately?)
designed the Polapulse battery holder so
that it will not accept old XS -70 batteries.

You can, in fact, get the size right by
stripping an SX-70 battery from its outer
protective wrapper but the terminals are
still in the wrong position. However,
it shouldn't be too difficult to build a battery
holder, for instance from Perspex, with
pressure terminals in just the right place
to accept an SX-70 battery.

Life of a Bulb
Have you ever timed the working life of a

light bulb? For that matter have you ever
met anyone who has ever timed the work-
ing life of a light bulb? Perhaps now is the
time to start.

The companies who make and sell
electric light bulbs are very touchy over
the question of guaranteed life and the
possibility of otherwise of making light
bulbs last longer than they currently do.
It's obviously a tricky commercial problem
for them. A short -life bulb only sells more
until the public realises it offers short life.
A long-lasting light bulb can be sold for
more money but by definition fewer of
them will be sold.

At least one manufacturer discharges
a high voltage from a capacitor through
every light bulb coming off the production
line to limit its working life. This is not as
malicious as you might expect. The aim is
to create stresses in the filament which
make it fail suddenly, rather than run on
with decreasing light output and efficiency.
And if a light bulb fails before its guaran-
teed life a purchaser shouldn't have too
much problem claiming a free replacement.

But now we are back to that original
question. Who actually times the working
life of their light bulbs?.

No Guarantee
Recently I noticed a disturbing trend

which raises more questions. Woolworths
are starting to sell light bulbs without any
mention of guaranteed life.

I asked the company for comments.
After a little vacillation they came up
with the reassurance that they guarantee
"most of our bulbs for 1,000 hours and
our stores will always change a bulb which
fails to last the guaranteed time". This
inevitably raises the question of how
purchasers are to know which Wool-
worths (Winfield brand) fall under the
"most of" category and which don't.

Is this perhaps advance warning of an
alarming new trend-an end even to
guarantees of 1,000 hours? And are bulbs
now being sold without a guarantee of
1,000 hours regularly failing after shorter
periods?

If any reader has carried out any serious
tests on lamp bulb life, or feels inclined
to do so, I would be pleased to receive
them, collate the results, put them to
manufacturers where appropriate and
publish any useful findings. Any such
tests should confirm voltage rating for the
bulb, nominal mains voltage, rated life
(if stated), actual life measured and, of
course, brand name of bulb under test.
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MONTH'S design is a Mini Power
Unit designed for general-purpose

applications. From a mains input it
will supply 6V, 7.5V or 9V d.c. The
maximum recommended load is about
300mA, although in some applications
(where noise is not important) this
can rise to 500mA maximum.

The Mini Power Unit, although
useful for powering radios, cassette
recorders, calculators from the mains
could also be used as a simple bench
power unit, where it has proved ideal
for simple experiments and testing.

CIRCUIT
The full circuit can be seen in Fig.

1. Mains voltage is applied through
S1 (the on/off switch) and FS1 to the
primary of T1, a step-down trans-
former. This reduces the mains to
12V a.c. and this is rectified by Dl -D4
and smoothed by C2 to produce a d.c.

240V
A.C. -

MAINS

L-0

N

SI F51

ION/OFF' IA
240V

OV

Ti

12V

.1) CI
g022if

OV

output of roughly 17V, no load. The
capacitor Cl removes noise which may
arise in the bridge rectifier diodes
and D5 is a standard l.e.d. with cur-
rent -limiting resistor Rl. This pro-
vides a "power on" indication.

In its present form the 17V d.c. is
of course not variable. Furthermore,
being unregulated, it will tend to
reduce somewhat as the load current
increases.

VOLTAGE REGULATOR
The most important part of the

circuit is ICI, a LM317H three -termi-
nal variable voltage regulator. The
17V d.c. is passed through R2 and R3
to the input of the regulator. These
two resistors, which are wirewound,
assist in diverting power dissipation
away from IC1, allowing it to run
more efficiently.

The integrated circuit itself is fully
protected. Included on the chip are

0D1 -D/1

a W005 k

414111, k a

RI

/

R2 R3

both thermal overload protection and
current -limiting circuits. This means
that the i.c. will shut down if over-
heating due to insufficient heatsinking
occurs.

Current limiting prevents the cur-
rent passing through the device from
exceeding 750mA as actually
measured on the prototype.

This means that the Mini Power
Unit will not suffer any damage if
the output is temporarily shorted,
although prolonged short-circuits are
not recommended.

OUTPUT
A reference voltage is supplied via

R10 and 240 ohms is the value used
in most applications. The output of
the regulator depends on the resis-
tance between the Pin 3 of IC1, and
OV. The formula is:

Output voltage =1.2 (240+R)
Volts

240
where R is the resistance (in ohms)
between Pin 3 and ground.

The various resistor values are
selected by S2 so that by altering this
switch, various output voltages are
obtainable. Fixed resistors (as
opposed to presets) are used as
shown so that 6, 7.5 or 9 volts are
obtainable at the touch of a switch.
Also, no test equipment is needed in
setting up readers' models.

Capacitors C3, C4 and C5 in the -
circuit help to improve the perform-
ance of the unit by reducing noise
around the i.c. and on the voltage -
rails.

MULTIPLUG LEAD
This design is intended for use with

a "multiplug" power lead. On one end
this has a 2.5mm and 3.5mm jack
plug, together with a 21mm and
2.5mm d.c. power plug. The other end
requires a 3.5mm jack plug.

The sockets SK1 and SK2 are two
insulated 3.5mm jacks. Depending on
which socket the multi -plug power
lead is inserted into, the tips of the

IC1
LM317H

VOLTS]

47011 6211

17 51/1

Fig. 1. Full circuit diagram of the Uniboard Power Supply.

C5
0 /i.rF

SKI TIP +ve

0
SK2 TIP -ye
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COMPONENTS
Resistors
R1 1.2kf2 R6 1  21d)

*R2 6.8f2 4W R7 62n
*R3 1f2 4W R8 1.5kCI
R4 4700 R9 62f2
R5 470(1 R10 2.40i1
All 1W carbon ± 5%, except R2,
R3.

'Wire -wound

Capacitors
C1 0.22µF polyester C280
C2 1000µF 25V elect.
C3 10µF 35V tantalum bead
C4 1µF 35V tantalum bead
C5 0.1µF ceramic plate

Semiconductors
IC1 LM317H variable voltage

regulator, TO -5 can
D1 -D4 W005 50V, 1.5A bridge

rectifier
D5 TIL223 0.2 inch yellow

I.e.d.

Miscellaneous
T1 Mains primary/ 12V

500mA secondary
S1 s.p.s.t. mains rocker

switch
S2 one -pole, three-way

rotary switch (see text)
SK1, 2 3.5mm mono jack, fully

insulated type (2 off)
FS1 20mm 1 A fuse with

chassis mounting holder
Case, 150 x 125 x 50mm, type
TP2, or similar; 0.1 inch matrix
stripboard, 10 strips x 24 holes;
panel mounting TO -5 type heat -
sink; four-way tagstrip; solder
tag; lens clip for D5; knob; multi -
plug power lead; adhesive rubber
feet; mounting hardware; cable
grommet and retainer; three core
mains cable; interconnecting wire.

Guidance only £12.50Approx cost
See page 93 complete

Fig. 2. Circuit board layout and interconnection diagram. The heatsink for IC1
must be insulated from the metal chassis.

Interior view of the unit from the rear. The wiring to the front panel mounted
controls can be clearly seen.
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multi -plug will be positive (SKI) or
negative (SK2). Therefore an output
of either polarity is obtainable,
making the Mini Power Unit com-
patible with many types of apparatus.

TRANSFORMER
It would be wise to obtain the trans-

former first, and then choose a hous-
ing of suitable height to encase the
unit. The prototype was built in an
aluminium/steel box measuring
150 x 125 x 50mm.

Some components are accommo-
dated on a piece of 0.1 inch matrix
stripboard of the usual Uniboard
dimensions, 10 strips x 24 holes. The
board layout is shown in Fig. 2 along
with the off -board component inter -
wiring. The stripboard requires two
6BA clearance holes so that it can
be bolted down with nuts, bolts and
spacers.

The rotary switch S2 is mounted on
the front panel, and resistors R4 to
R9 are soldered to its terminals as
shown. A four -pole three-way switch
can be employed, of which only one
section is used, so that a one -pole
three-way switch is achieved.

For SKI and SK2 fully insulated
sockets must be used. The standard

Exterior view of the
completed power sup-
ply showing front panel
controls and labelling.

TABLE 1

Output Actual Actual
Voltage Voltage Voltage

(no load) (with load)

6V 6.2V 6.1V at 200mA
7.5V 7.8V 7.8V at 250mA
9V 9.3V 9.2V at 300mA

metal open sockets will short out the
output and are not suitable here. Fig.
2 shows how these two sockets are
wired. Note that C5 is also soldered
across SK1.

HEAT SINK
The i.c. is fixed down with a TO -5

panel -mounting heatsink to help in
heat dissipation. The three wires to
the i.c. should be soldered on and then
the TO -5 case should be pushed into
the heatsink, which is then bolted to
the back panel with a steel 6BA bolt
passing through an insulating bush.

Also the aluminium -oxide washer
(provided with the heatsink) is sand-
wiched between the chassis and the

heatsink, thereby preventing electrical
contact.

The two power resistors can be
soldered onto a piece of insulated tag
strip which can be retained by one
of the transformer mounting bolts.
The other bolt on the transformer
holds a solder tag in place, to which
the earth input should be connected.
This earths the metal case.

The mains cable passes through a
hole in the chassis rear panel. This
hole must be fitted with a rubber
grommet to prevent chafing and also
a cable retainer to hold the mains
lead firmly in position. Miniature 3A
three -core cable can be used for the
mains input. Elsewhere employ
standard hook-up wire. Plastic sleev-
ing (2mm diameter) should be used
as necessary on the 1.e.d. and i.c. leads
to prevent short-circuiting.

FINISHING OFF
The 1.e.d. should be fitted with a

lens -clip to keep it in place and to
improve appearance. If you wish to
letter the front panel do this before
fitting the panel mounted components
and use rub -down lettering as
required. A couple of coats of lacquer
will help protect the transfers.

Solder a 3.5mm jack plug to the
bare end of the multi -way power lead.
The tips of the multiplug are con-
nected to the wire with the tracer
marking. Stick four adhesive feet onto
the bottom of the case.

With construction complete, check
all interwiring carefully, especially
that going to IC1, and then switch on
the mains to the unit. If a voltmeter
is available then test to see that
roughly the correct output voltages
are generated (of the correct polarity)
when S2 is operated.

The unit is then finished and ready
for use. Table One gives a brief sum-
mary of readings taken on the
author's prototype.

JACK PLUG SE FAMILY... BY DOUG BAKER

ALL THIS TROUBLE WITH THE GIANT
JACK BROUGHT IT ON HIMSELF BECAUSE
OF THE BEANSTALK DIDN'T HE?

(.(-10W DO
YOU MEAN?

/WELL, THE BEANSTALK WOULDN'T HAVE \
GROWN SO HIGH IF JACK HAD HAD ENOUGH
SENSE TO CONSTRUCT AND USE A SOI L

\MOISTURE MONITOR. )
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A PROGRAMMABLE THAT THINKS IT'S A COMPUTER

For the price of a good scientific
CASIO'S AMAZING NEW

FX-3500P
Statistical regression and integrals.
Non-volatile memories and stores.
38 functional (non-volatile) steps. 2 programme
storage capability. Unconditional and con-
ditional jumps. 7 (non-volatile) memories; one
independent, 6 constant memories. 18 pairs of
parenthesis, nestable in 6 levels.
61 built-in functions, including:
Integrals (Simpson's rule). Linear regression,
logarithmic regression, exponential regression
and power regression.
Hyperbolics, sexagesimal and co-ordinates
conversions.
10 digit mantissa or 10 + 2 exponent.
Two silver oxide batteries give approximately
1000 hours continuous use with power -saving
automatic cut-off, with data and memory
protection.
Dims: 9/32 x 2-4 x 5-4 inches.
Supplied with leathette wallet.

ALL THIS FOR ONLY £22.95

CASIO FX.2700P
Similar to the FX.3500P but without regressional analysis and
integrals. Single programme storage. 8 digit mantissa or 8 digit
mantissa and 2 digit exponent. 50 built-in functions including
cube root. R.R.P. £22.95 ONLY E 1 9.95

CASSIO'S SUPERCALCS!
FX-8100 Our best selling scientific

46 scientific functions, clock, calendar, alarm,
countdown alarm, interval alarm timer, 1/100
second stop watch with lap timing.
Clock. Hours, minutes. seconds, am/pm.
Calendar. Pre-programmed to 1999. Day, date,
month and year.
Alarm. 24 hour alarm with hourly chimes.
Interval alarm timer. Up to 10 hours, or
Stopwatch measuring net, lap and first and
second place times in units of 1/100 second to 10
hours.
Calculator. 8 digits or 8+2. 5 level parenthesis,
full access memory. Trigs, logs, hyperbolics,
standard deviations, co-ordinates and sexagesimal
conversions, fractions, %, cube roots, pi, sign
change, register exchange, etc.
Two silver oxide batteries last approx 1 year
(continuous).
Dims: x 24 x 54 inches. Leatherette wallet.
ONLY £24.95 (R.R.P. £27.95)

FX-6100
Similar to the FX-8100 but without the calendar function, interval alarm timer,
hyperbolics or fractions. 8 digit mantissa or 6+2 digit exponent. Powered by two
AA size batteries. Dims: * x 3 x 54 inches. R.R.P. £22.95 Li 9.95

FX-7100
Credit card version of FX-6100 with k,ss touch keys. Two silver oxide batteries
give approx 1 year continuous use. fe. x 2* x 34 inches. Wallet. R.R.P. £27.95.

£24.95

1

12 PRE-PROGRAMMED MELODIES
Clock, calendar, 11 note melody maker, calculator,
square roots, %. Alarm 1: 7 tunes, one for each day.
Alarm 2: a fixed tune. Hourly chimes. Date memories:
4 anniversary tunes.
MQ-1200 (below). Desk or bedside. Built in speaker.
Volume control. Nightlight. Powered by three AA
batteries. 1.9/16 x 6 x 24 inches.

I 9  95(£22.95)
Kiss keys. Stopwatch

7/32 x x 41".
(£22.95)

io 58 35

CASIOTONE KEYBOARDS
NEW MODEL. CT.301
Provisional specifications: As CT 201 below but with 14 instruments and 16 rythm
voices. Provisional price: Under E300

AA81
Analogue
Display

Now Casio take a giant step forward in time with

THE ULTIMATE WATCHES
Send 12p for details of this amazing range of watches NOW!
CASIO With around 40 functions

LCD ANALOGUE/DIGITAL
Alarm Chronograph with countdown
Analogue. Independent hours and minutes
with synchonous digital seconds. Dual
time ability.
Digital. Hours, minutes, seconds, day and
date.
Stopwatch. 1/100 second to 12 hours. Net,
lap and 1st and 2nd place. Start/stop and 10
minute signals.
Alarm. For 30 seconds with carousel
display.
Countdown Alarm. Normal and net times to
1 hour with amazing "Star Burst" flashing
display.
Time signal. Half hourly and hourly chimes.
Tone control. Lithium battery. Light,
Water Resist case. 8.65mm thick. Mineral
gl ass.
AA81 Chrome plated £29.95
AAS1G Gold plated £49.95
AA82 Stainless steel £39.95

AA82
Digital
Display

12 MELODY ALARM CRONOGRAPHS
Countdown alarm. Date memories.
Hours, minutes, seconds, am -pm, 12 or 24
hour. Day, date and month auto calendar.
Alarm. 7 melodies, one for each day of the
week.
Hourly time signals. With "Big Ben" type
tune.
Date memory. Select either "Wedding
March" or "Trinklied" to be played.
Birthday and Christmas Memory.
Countdown alarm. From I second to 1 hour.
After zero, count continues positively.
Stopwatch. 1/10 second to 1 hour. Net, lap
etc. Picturesque moving display of notes
played. Light, Lithium, Glass, Water
Resist cases.
M-12 resin, s/s trim.
M-1200 all s/s 9.0mm thick.

CASIO

£19 95 £32 . 50
For around 30 functions.

£24 95 £29 95
For around 40 functions.

100 METRE WATER
RESISTANT
Alarm Chronographs with countdown
Amazing 5 year lithium battery life. Hours,
minutes, seconds, am/pm, day, date and
month. 12 or l4 hour. Time is always
visible regardless of display mode.
Stopwatch. 1/100 second to 1 hour. Net lap.
1st and 2nd. Start/Stop signal, 10 minute
signal.
Alarm. Sounds for 30 seconds.
Countdown Alarm. Normal and net times to
12 hours. Start/stop and 10 minute signals.
Time signal. Half hourly and hourly chimes.
W-100. All resin. 3V-150B. All s/s. W -150C
(not illustrated) s/s case/resin strap £25.95.

SEIKO Alarm chronos from E37.50

JET 010. Duo display (far right)
Independent analogue time. Digital time
Calendar, alarm, hourly chimes, 1/100
second stopwatch. Stainless steel.
DFT 048 Alarm chrono (right)
Full time and calendar display. Alarm and
hourly time signal. Countdown alarm
timer. Backlight. Stainless steel. Water
resistant.
Many other models including solar powered
and 100m water resistant.

SEND 25p for our illustrated catalogue

(TaCess

Include VAT and post and packing.
PRICESRprceembb57,5.7 wprilolvlaantgantKeloawsvreartdiseverrtitieads

stocks and we still make a small profit!

Price includes VAT and P&P. Send your
company order, cheque, P.O. or phone
your ACCESS or BARCLAYCARD number
to: TEMPUS Dept. E.E., FREEPOST, 164-167 East

Road, Cambridge CB1 1DB. Tel. 0223
312866.

Everyday Electronics, February 1981 125



SQAR

one
ONCE THE electrical connections are

complete the would-be construc-
tor is often tempted to think that the
major part of the job is done and
little thought need be given to the
rather less glamorous subject of
hardware.

However it is very often true to say
that the reason for electrical equip-
ment failure is mechanical rather than
electrical and can be traced back to
flimsy or inadequate component
mountings.

NUTS AND BOLTS
Perhaps the most basic mounting

device is the nut and bolt. These can
be used to fasten virtually anything to
anything but with such a large range
of sizes, styles and materials, obviously
certain types will be more suitable
for certain applications than others.

The first distinction is metal or
plastic. The latter should always be
used to mount items which may
become live or are fragile.

Metal types are rather more diverse
but basically they can be classified in
terms of size or head design.

Screw sizes are either classified in
terms of diameter (6mm, 3mm, etc)
or according to the BA range (2BA,
6BA, etc). It is more usual for E.E.
to use the latter system and the
largest size bolt is OBA running to
the smallest, 8BA.

FOR
3EGI\\ERS
SCREW HEAD

The design of the screw head
generally falls into two categories:
counter -sunk, where the head is
tapered underneath and allows the
screw to lie flush with the panel sur-
face; and non counter -sunk where the
head may be domed, bevelled or flat
(cheese head). The choice of design
here is usually left to the taste of the
constructor.

of finishes, including chrome plate
and brass.

CIRCUIT BOARDS
When it comes to locating circuit

boards, there are a variety of methods.
The commonest is to use a spacing
collar with a long nut and bolt. These
collars can even be made from empty
ball pen shells.

A variation on this is to use
threaded collars which require a small
bolt at each end.

Probably the easiest way of secur-
ing the board is by using self adhesive
circuit board guide. This consists of
a preformed plastic section attached
to which is a length of self adhesive
material. The guide can be cut to
length, slipped on the board, and then
the whole stuck down firmly in the
case. It can be obtained for vertical
or horizontal board mounting.

Another method of mounting is
really a variation on the bolt and
collar detailed above. This is a
specially designed plastic support pil-
lar which can be clipped onto the
board and also the case through holes
of an appropriate size. Some designs
allow the boards to be stacked. How-
ever this arrangement is only really
suitable for light duty, low power
equipment.

Table 1: Size and drilling data for BA nuts and bolts.

Number Diameter (mm) Diameter (inches) Tapping drill size Clearance drill size

8 2.2 0.087 No. 50 N o. 43
6 2.8 0.110 No. 43 No. 33
4 3.6 0.142 No. 32 No. 27
2 4.7 0.185 No. 24 No. 12
0 6.0 0.236 No. 10 Letter B

A third type of screw is the self-

tapper. As its name implies it can be
inserted into a hole of suitable size
and will distort the hole slightly so
as to form a screw thread which it
can then grip. This type of screw is
very useful when it is inconvenient to
locate a nut behind the hole you are
using.

Of course all the above metal nuts
and bolts can be obtained in a variety

4
Top row (left to right): cheese head bolts; nylon bolts; grubscrews.

Bottom row: counter -sunk bolts; self -tapping screws; dome -head bolts.

SPECIAL CASES
If the constructor is willing to

restrict his choice of board size and
case then he may well want to use
one of the cases available with pre-
formed slots on the interior walls.
These are available in both metal and
plastic and allow certain Sizes of
circuit board to be simply slotted into
position without further mounting
problems.

Plastic board mounting pillars.
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ELECTRONIC GAMES

SPACE
INVADERS

HAND HELDS  CARTRIDGES
ATARI  ACETRONIC
 PRINZTRONIC
RADOFIN  DATABASE etc.

We keep. full rangel
Send for cartridge lists stating which
machine you own.

INTELLIVISION MATTEL

£173.87 + VAT

Available August 1980
This is the most advanced TV
game in the world.
Expandable
next year into a full
Microcomputer.
COLOUR CATALOGUE
AVAILABLE WITH
DETAILS ON ALL THE
CARTRIDGES

BRIDGE
COMPUTER

* Plays 1/2/3 or 4 Hands
* Problem Mode
* Audio Feedback
* Instant Response
* Auto scorekeeping

DRAUGHTS
COMPUTER

Solves Problems
Rejects illegal moves
2 level machine
£43 + VAT
4 level machine
£77.78 + VAT

MAIL ORDER SERVICE - Free postage & Packing
TELEPHONE & MAIL ORDERS - accepted on:
Access * Barclaycard * American Express * Diners Club
CALLERS WELCOME - at our shop in Welling - Demonstrations chi
Open from 9am-5pm Mon -Sat 19am-1pm Wed/
GUARANTEE - Full 12 months + After Sales Support! Tel: 01-301 1111
We have comprehensive brochures on all products. Please let us know what you are interested in and we will send you detailed brochures AND our own
32 page catalogue covering most games on the market.

CHESS

Send for further details.

COMPUTERS

NEW RANGE
AVAILABLE
AUGUST 1980
We specialise in
computer chess
machines & stock
Over 13 different
models from
£20 to £300

BACKGAMMON
COMPUTERS

OMAR 1
OMAR 2
CHALLENGER
GAMMONMASTER

From £38 to £108. Send for further details.

LEISURE
*CHEAP TV GAMES
*TELEPHONE ANSWERING MACHINES
* AUTO DIALLERS
*CALCULATORS
* DIGITAL WATCHES
* PRESTEL
* HAND HELD GAMES

TELETEXT
111.312121:1113

II=1.=111. :2i

RADOFIN
TELETEXT
Add on Adaptor

£173+ VAT

24 TUNE
DOOR
BELL
£13.65

VAT

SILICA SHOP LTD
1-4 The Mews Dept. EE2
Hatherley Road
Sidcup, Kent DA14 4DX

FREE
CATALOGUE

For a tree coPY

our 32 Page

cicat&c)gue"
sendto

a 122 stampPLtd
Silica StinP
or "felePhon!
01.301 11"

AND NOW A DIMMER
THAT MAKES TOUCH DIMMERS OBSOLETE

Two years ago TK Electronics launched a
touchdinuner kit. the T133001(, which made knob
controlled dimmers obsolete. This was
such a sass, success that marls

esmagazin and more retailers soon
producedSimile, designs. SO THAT
OTHERS MAY FOLLOW. TK have
designed a touch dimmer kit with an
Infra Red Remote Control, enabling
you to switch and control the
brightness of your lights from the
comfort of your armchair etc las well as manually by touching the herniating
te by ueing th. TDE/K extension kit)
As with all our kits. these units come complete with all component.
including RF, suppression, frontplate a neon to help you find the switch In f selling remote controlthe dark and a neat boa for the transmitter The plastic frontplani Aas no metal dimmers but you can haveparts to touch ensuring complete misty and enabling the pia e to be your TDRK300K kit NOW forcovered with a decorative finish to blend

only E14.39 for the dimmer unitwith your room decor 1and £4.211 for the transmitter. For

We have designed the light dim -
unit to fit a standard wall

-box, the transmitter to fit your
hand and the price to fit

your pocket.

In two years' time
everyone will be

the more athletic of you, the TD300K
Is still available at E0.50 and the TDE/K
at E200.
DON'T FORGET to add 40p PAP and
15% VAT to your total purchase.

NEW REMOTE CONTROL KITS
MK6 - Simple Infra Red Transmitter -A pulsed infra red source which comes

complete with a hand held plastic box. Requires a 9V battery.
MK 7 - Infra Red Receiver -Single channel, range approximately 20ft. Mains

powered with a triec output to switch loads up to 500W at 240V ac, can be
modified for use with 5-15V dc supplies and transistor or relay outputs.

'Special Price. MK6 and MK7 together. Order as RC500K
MK8 - Coded infra Red Transmitter -Based on the SL490, the kit includes two

IR LEDs, measures only 6 x 2 x 1.3 cms. Requires a 9V (PP3) battery.
MK9 - 4 Way Keyboard -for use with the MK8 kit, to make a 4 -channel remote

control transmitter.
MK10 - 16 Way Keyboard -for use with the MK8 kit, to generate 16 different codes

for decoding by the ML926 or ML928 receiver (MK12 kit).
MK12 - 16 Channel IR Receiver -for use with the MK8 kit with 16 on/oft outputs

which with further interface circuitry, such as relays or triacs, will switch
up to 16 Items of equipment on or off remotely. Outputs may be latched
or momentary depending on whether the ML926 or ML928 Is specified.
Includes its own mains supply. Size9 x 4 x 2 cms, excluding transformer.

1E4.20

E9.00
£12.50

E5.90

£1.90

E.5.40

E11 95

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD VAT AT
CURRENT RATE TO ABOVE PRICES. 40p PAP MAIL ORDER - CALLERS WELCOME
BY APPOINTMENT. 'Stand SAE with an enquiries

TK
(EE), 11 BOSTON

Electronics
ROAD,

LONDON W7 3SJ. TEL. 01-579 9794

24 HOUR CLOCK APPLIANCE TIMER KIT

Switches any appliance up to
1KW on and off at present

III.times once per day. Kit con-
tains: AY -5-1230 IC, 0o5"
LED display, mains supply,
display drivers, switches,
LEDs, tries, PCBs A full In-
structions.

CT1000K Basic Kit E14.96
CT1000KB with white box (56/131 If 71mm)

E17.411
Ready Built £22.50

D.V.M. THERMOMETER KIT
Based on the ICL 7106. This kit
contains a PCB, resistors.
Presets, capacitors, diodes, IC
and 0.5" liquid crystal display.
Components are also Included
to enable the basic DVM kit to
be modified to a Digital Ther-
mometer using a single diode as the sensor.
Requires a 3mA 9V supply (PP3 battery).

£19.50

DISCO LIGHTING KITS
Each unit has 4 channels (rated at 1KW at
240V per channel) which switch lamps to
provide sequencing effects, controlled manu-
ally or by an optional opto-isolated audio Input.
DL111011K
This kit features a bi-
directional sequence, speed of
sequence and frequency of
direction change being
variable by means ot poten-
tiometers. Incorporates
master dimming con-
trol. E14.60
DLZ1116111(
A lower cost version of the
above, featuring unidirectional
channel sequence with speed
variable by mean of a preset
pot. Outputs switched only at
mains zero crossing points to
reduce radio Interference to
minimum. 18.00
Optional Opto Input
DLA1 60p

LEDs

0.1" Red or 0.2"
0.1" Green or 0.2"
0-1" Yellow
0.2" Yellow
0.2" clips
Rectangular Red
Rectangular Green
Rectangular Yellow

9p
12p
12p
12p
3p

20p
21p

MINI TRANSFORMERS

Standard mains
primaries 240V a.c.
100mA secondaries

6-0-6V Sep
9-0-9V 85p

TRADE ENQUIRIES WELCOME
12-0-12V

CMOS

4000 17
4001 -18
4002 18
4007 17
4011 19
4012 17
4013 38
4015 75
4016 -35
4017 70

4019 -42
4023  22
4025 21
4026 1 30
4027 40
4028 50
4040 80
4049 38
4050 40
4060 1 AO

4069  10
4070 19
4071 -18
4077 -26
4081 -29
4093
4501
4511
4514
4516

54
24
 90

1.88
11111

INTEGRATED CIRCUITS

111111, 555 Timer 21p
7411

1,

Op. Amp. 19p
AY -5-1224 Clock £2 60

AY -5-1230/2 Clock/timer E4 50
AY -3-1270 Thermometer £11 20
ICL7106 DVM (LCD drive) £7 00
LM377 Dual 2W Amp. £1.45
LM379S Dual 6W Amp. £3 50
LM380 2W Audio Amp. 80p
LM382 Dual low noise Preamp. £1 00
LM386 250mW low voltage Amp. 75p
LM1830 Fluid Level Detector El 50
LM29171-v Converter (14 pin) £1 60
LM3909 LED Flasher/Oscillator SOp
LM3911 Thermometer E1 20
LM3914 Dot/Bar Driver £2 10
MM74C911 4 digit display controller £6.50
MM74C915 7 segment -BCD converter 96p
MM74C926 4 digit counter with 7 seg. nip E4 50
55688 Touchdimmer £250
SL440 AC Power phase control £1 75
SN76477 Complex Sound Generator £2 52
TBA800 5W Audio Amp. 68p
TBA810AS 7W Audio Amp. £1 00
TDA1024 Zero Voltage Switch £1 20
TDA2020 20W Audio Amp. £2 85
ZN1034E Timer El 10
All IC, supplied with data sheets.
Data Sheets only. 10p each device.

TRIACS

400V Plastic Case (Texas)
3A 49p
BA Sip 16A 95p

12A 85P
6A with trigger
8A isolated tab
Disc

88p
65p
18p
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KS1M MINIATURE V.H.F/A.M/F.M
RECEIVER. Varicap tuned, 88-108 MHz
earphone output 240mV, sensitivity 1uV, oper-
ates from 9V D.C. (PP3) 2 5mA semiconductors
EET/E300 6 BC205-G. CS 31 Inc VAT

0**
441r4441041/4

KS238 "MICROPHONE OPERATED THREE CHAN
NEL SOUND TO LIGHT". Complete with microphone.
300 Watts per channel. automatic treble -middle -bass
filters. Operates from 240V A.C. £1434 Inc VAT

KS240 3 CHANNEL SOUND TO
LIGHT. 1KW per channel, with bass.
middle 6 treble controls, input range
6-70y D.P. with sensitivity control
operates from 240V A.C.

E13 03 inc VAT

KS240 CHASE LIGHT CONTROL UNIT. 3 x 1KW
outputs variable speed -25-25 sec. operates from 240V
A.C. uses 3 x I. C's 6 3 triacs £11 22 inc VAT

4111He
11311Efb.

LTD

ELECTRONIC KITS
K5451) "MOTOR CYCLE ANTI -THEFT
ALARM". Complete with inertia switch. Uses
3 C Mos I.C. and 2 transistors. Operates from
6V -15V D.C. £11 02 inc VAT

KWH MINIATURE F.M. TRANSMITTER.88.1081AHr
complete with dynamic microphone, operates from 9V
D.C. (PP3), semiconductors 2N708 6 BC208-8. Not
Licenceable In U.K. £7 37 Inc VAT

fliftWOMtiti-,,
04

KS2112 10 CHANNEL CHASE LIGHT CONTROL
UNIT. 350W per channel variable speed, operates from
240V A.C. uses 10 triacs 10 x BC208-B, 2 I.C's

118 63 Inc VAT

K54110 "NICAD BATTERY CHARGER". Constant
current in five ranges, 10-20-45-100-150mA. Mau. charge
voltage 15V. Operates from 240V A.C. £1.02 Inc VAT

KS470 SOUND OPERATED
SWITCH. Complete with dynamic
microphone, adjustable sensitivity,
relay- 1 pole change over contracts
rated at 5 amp, operates from 9-12V
D.C. semiconductors 2 x BC208

1 = I.C. 741. £1122 Inc VAT

K5142 "10 LED V.U. INDICATOR". Sensitivity -3V
R.M.S. for first LED to 1 3V R.M.S. for last LED on linear
scale. Operates from 5-12V D.C. Mae. current 28mA.

6412 inc VAT

7 HUGHENDEN ROAD, HASTINGS, SUSSEX, TN34 3TG
Telephone: HASTINGS (0424) 436004

Post & Packing SOp per kit.
New Range Of Kits Includes. Timers, Transmitters,
Receivers, Alarm Devices, Audio Amps. Oscillators,
Pre -Amps, Digital Alarm Clocks etc. Plastic Cabinets
available for most kits. Send S.A.E. for complete
catalogue. Trade Enquiries Welcomed.

r
I RANSFLIFIRIERS A

Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc-

Minimum & Sub Miniature 50 VOLT (Pri 220-240V)
Milli- Ref. Price Sec 0-19-25-33-40-50V
amps No. E pa. P Ref. Price

Amps No. fVohs P&P
0 5 102 3.603-03 200 238 2.60 70 90

06.0.6 1A 1A 212 3.00 75 10 103 4.60 05
9-0-9 100 13 2.30 70 2 0 104 7.30 20
0 9, 0.9 330 330 235 2.15 70 3.0 105 8.60 20
08-8 0-8-9 500 500 207 2.75 75 4.0 106 10.85 30
0-8-9. 0-8-9 1A to 208 3.85 75 6.0 107 15.10 50
0-15, 0-15 200 200 236 2.15 70 2 118 20.20 70
0-20, 0-20 300 300 214 2.75 90

,,.,8

''' " 119 24.10 2 20
20-12-0-12.20 700(0C) 221 3.50 90 60 VOLT (Prl 220-240)
0-15-20, 615-20 IA 1A 206 4.60 1 05 Sec 0-24.30-40-48-60
615-27, 0-15-27 500 500 203 4.05 85 Ref. Price
015-27.0.15-27 1A 1A 204 6.10 1 05 Amps No. f P&P
12 AND/OR 24 VOLT 0 5 124 3.85 90
Pr, 220-240 Volts 1 0 126 5.60 1 05

2 0 127 7.55 1 20Amps Price 3 0 125 11.10 1 30
12v 24V Ref. £ P&P 40 123 12.35 1 500 5 0.25 111 2.30 /5 5 0 40 14.15 1.601 0 0.5 213 2.75 90 6 0 120 17.60

1 60
2 1 3.25 9071 AUTO TRANSFORMERS
4 2 18 4.05 85 input /Output Tapped 0.115-210-240V
6 3 70 5.60 95
8 4 108 7.40 1 20 VA Ref. Price
10 5 72 6.25 1 20 (Watts) No. £ P&P
12 6 116 6.85 1.20 20 113. 2.65 90
16 8 17 10.85 1 30 75 64 4.10 90
20 10 115 13.85 1 50 150 4 5.60 1.05
30 15 187 16.85 1 50 ut/Inp Output Tapped
60 30 226 33.35 1.80 0-115-210-220-240V

300 53 10.10 1 2030 VOLT (Pn 220-240V) 500 67 10.115 1.50Sec 0-12-15-20-24-30V 1000 84 15.60 1 60
R.f. Price Also 1500 / 2000 / 3000VA

Amps No. E P&P MAINS ISOLATING (Centre Tapped &
0 5 112 2.85 90 Screenegp
1.0 79 3.60 90 Pri 120 / 240V Sec 120 240V
2.0 3 5.60 1 05 VA Ref. Price
3.0 20 6.30 1.20 (Watts) No. f P&P
4 0 21 6.60 1 20 60 149 6.60 1 05
5 0 51 9.60 1 20 100 150 7.60 1 30
6 0 117 11.10 1 20 200 151 11.10 1 30
8 0 88 14.35 1 50 250 152 13.30 1 50

10 0 89 16.60 t 50 350 153 16.30 1 60
/ I

1000 156 37.10 3 20

Please add VAT at 15 %
Barclaycar d and Access facilities /a William Street

Herne Bay, KentBAYDIS
1.... Trade and Education Welcome Herne Bay 64586 oi

68
LARGE /
PAGES

The Catalogue
that means
FREE POSTAGE
IN U.K.

0 tatATTRACTIVEDISCOUNTS
,,,t,
Ilk GUARANTEED4h% %,

SATISFACTION
1141, tillsa KEEN PRICES

6,pittair'
GOOD STOCKS
GOOD DELIVERY
we pay postage

Semi -Conductors I.C.s  Opto -
devices Rs and Cs in great variety
 Pots  Switches  Knobs 
Accessories Tools  Materials
Connectors

ELECTROVAWE FROR flE NGFO-TA50.-

ELECTROVALUE LTD., (Dept. EE3) 28 St. Judea Road, Englefield Green, Esham,
Surrey TW20 OHB. Telephone: (STD 0784) (London 87) 33603. Telex: 26447S.
Northern (Personal Shoppers only) 680 Bu Lane, B C, H19 INA 432 4945.
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CE
ELECTRONIC VOLTMETER

Here is the circuit diagram for an
Electronic Voltmeter which I have
built. The input impedance is nomin-
ally 1 megohm on all ranges (SK3 and
SK2) and the ranges are: 100mV, 1V,
10V, 100V.

The design requires no expensive
1 per cent resistors or hard -to -obtain
large -value resistors. Slb selects the
appropriate feedback resistor which
determines the range of the meter
and calibration is achieved by adjust-
ing the presets in series with the fixed
resistors.

Sla selects the necessary resistor to
minimise the output offset voltage.
The 25 kilohm linear
potentiometer is for zero-
ing purposes.

SKI. and its associated
1 megohm resistor is
optional and provides volt-
age ranges of 200mV, 2V,
and 200V. If this facility
is included the two 1 meg-
ohm resistors must be 1

per cent tolerance.
D. J. Edwards,

St Ann's,
Nottingham

[wins! IMO
1%

ELECTRIC SHOCK MACHINE

The "Electric Shock Machine", or
induction coil as it is called, is a
popular novelty

GRIPS

Ina 1

,

RLA

SI
T

ION/OFF I
RLAIIN.C)

T
The circuit I put forward needs only

a relay (300-400 ohms) with at least
one normally -closed contact, a s.p.s.t.
switch and a PP3 battery.

The circuit works on the back
e.m.f. from the relay coil (which is
usually a nuisance) produced every
time the relay turns off. The voltage
produced is sufficient to make a neon
lamp glow, or to give a "jolt".

Nicholas Ray,
Buntingford, Herts

R2 IMO It.

0.Vpr
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ULTRA -SONIC TRANSMITTER -RECEIVER

This circuit can be used as a switch
as well as an alarm. It comprises
a transmitter with a basic oscillator
circuit tuned to 30kHz and a matching
receiver.

Transmitter-TR1 and TR2 are
emitter coupled via the transducer X1
so the circuit oscillates at the fre-
quency of the transducer and genera-
tes an ultrasonic signal.

Receiver-The circuit C2, LI is
tuned to the required frequency.
Values for C2 and Ll can be worked
out by trial and error or using a fixed
value for LI and varying the capacitor
for best possible results where f=27r
4/1.1 X C2.

Everyday Electronics, February 1981

If used as an alarm VR1 can be
adjusted so TR4 bias is at about 1.8
volt (i.e. saturated). If the beam is
broken TR4 is then driven out of
saturation and switches TR5 so
switching the relay on, since this is
self -latching, the alarm will stay on
until it is switched off.

The transmitter and receiver must
be positioned some yards apart and
face to face before any adjustments
are made.

If used as a switch, similar circuitry
is used except that TR4 is replaced by
a pnp type transistor.

K. K. Gandaa,
London SW9

TOUCH -ON
Ras

PILOT LIGHT

I have devised a Touch -On Pilot
Light that might interest other
readers.

The design uses the very minimum
of components and has no on/off
switch so that it is always in the
standby mode without using any cur-
rent. This is because the lamp used
(a Japanese bi-metal flashing lamp)
switches itself off after a certain
period and then "waits" for the thy-
ristor to switch it on again. I have
found that, in practice, just one tran-
sistor is usually not sufficient to
supply the current for even a sensi-
tive gate thyristor, so that I have
resorted to using an npn Darlington
transistor as the touch sensitive ele-
ment with very high input impedance.

R. L. A. Trost,
Soest,

Holland

DIODE POLARITY TESTER

Here is my own idea for a Diode
Polarity Tester which will also ascer-
tain if a diode is working or not. The
circuit is quite simple.

TR1
BMOC

IBC 238C1
IBFY SO)

B1

SI

With the diode connected at posi-
tion A the bulb will light. If it is
reversed as at position B, the bulb
will not light. By a process of elimina-
tion alternating the diode between A
and B the polarity of the diode (and
whether or not it is working) can be
ascertained.

Mark Danielson (aged 14),
Chelmsford,

Essex

sZO CMOT
MOAN
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LETTERS
Great Stimulant-But ...

For the past couple of years I have been
reading your magazine with a great deal of
interest and have built many of your
projects. And I feel I must write to you
on a subject I am sure many other readers
have had their say on.

The subject? Well it is simple, why do
you not print the circuits in p.c.b. fashion?

I personally loath working on matrix
boards and prefer the easier p.c.b.s. I

have even gone to the length of designing
my own p.c.b.s (when I have the time to do
so) from your circuit diagrams which I

must admit I do enjoy doing immensely,
as it is a great mental stimulant. But there
are times, that due to work pressure I am
either forced to use the matrix or shelve a
project for some months.

I would also like to take this opportunity
to ask any of your readers if they would
like to correspond with me, and exchange
any ideas we may have, and to help solve
problems that we both encounter in any
projects.

E. Shearer,
Canley Vale, Australia

Why no p.c.b.s?
Every month I read with great interest

E.E. and make up a lot of projects.
In August issue Auto Lighting-up Warn-

ing I find you include a printed circuit
board diagram, this is a nice change. I

wonder why you nearly always specify
Veroboard or matrix board. I find these
difficult to get on with compared to printed
circuits which are very simple to make for
anything but complex circuits. I find matrix
untidy and Veroboard, well it's very hard
not to miss an occasional hole.

Is there any possibility of including both
printed circuit diagrams as well as one of
the others, giving your readers an altern-
ative. I realise I am asking a lot, but all the
USA and Australian circuits are all p.c.b.s.

As far as E.E. goes it's Tops as I have
told you before and my best wishes for
its continued success.

Ron Lockerbie,
Merimbula, Australia

A Matter of Cost
May I draw your attention to the October

issue 1980-project Bicycle Alarm. The
cost was approximated as £8.00, but on
checking with Tandy's catalogue it would
cost £13.00.

Another incident where the quoted
approximate cost is shown as £4.50, is
the Reaction Timer, issue November 1980.
Having bought a number of the parts, my
nephew now finds the final total will be
£10.50, an enormous excess for a school-
boy enthusiast, which has now to be
shelved until he has more funds to carry
on with this project.

Your comments would be appreciated.
C. J. Jones (Mrs),

Kidderminster

We have now carried out a further and
detailed costing of the two projects you
mention. Referring to the catalogues of two

different suppliers, we arrived at the follow-
ing figures :

1. Bicycle Alarm
Magenta Electronics £10.30
Watford Electronics £7.74

Another advertiser in this magazine is
now offering a complete kit for this
project for an inclusive price of £9.25.

2. Reaction Tester
Magenta Electronics £8.12
Watford Electronics £6.84*

* P.C.B. and facia board NOT included.

From these figures it would appear that
our published cost of £8.00 in respect of
item (1) is not far off the mark. With regard
to item (2) however, we appear to be adrift
by a fairly considerable amount with our
suggestion of £4.50. However, Tandy's
prices which you quote are considerably
higher than any of those we have now
arrived at.

I think it is a fair comment to make that
Tandy's prices are, in general, 25-50 per cent
above most other component suppliers.
Although again here one must be cautious,
since there are some instances where
Tandy do quote a lower price than others for
identical parts.

A possible explanation could be in the
fact that certain small components are
available from Tandy in packs only. Maybe
you have included the pack price for resistors
and capacitors, rather than the unit cost.
This would of course help inflate the total
cost arrived at.

I hope the above information will illustrate
what a difficult problem it is in trying to
establish a realistic cost for any project. We
never claim that the price published is in
any way an exact figure. We give these
prices purely as a general indication as to the
order of cost, and quite obviously the actual
price will vary from supplier to supplier.

Where we do err on the low side this is
perhaps to the advantage of the reader,
since advertisers will endeavour to match
the quoted price as closely as they can.
Should we attempt to play safe and quote
"high", apart from discouraging the reader,
there is a danger that some suppliers might
rise to the occasion!

It is advisable to acquire a number of
catalogues from different suppliers, then
one can make one's own costings from the
items listed, and then decide which supplier
to order the parts from.

I hope this experience has not been too
discouraging to your nephew. Considering
today's prices in general, I am sure he will
find that the hobby of electronics is a very
economical one when considering the
amount of enjoyment and also the useful
pieces of equipment that can be built from
one's own efforts.-Ed.

The Best
I have been a reader of E.E. since issue

No. 1 and have all the copies published
since. I have always found the magazine
most interesting and enjoyable.

I have made quite a number of projects
which have appeared over the years. The
best of these was undoubtedly the EE 2020
Tuner Amplifier.

It may be of interest to you to know that
since making the 2020 this has had quite
a lot of use and has given no problems
at all. A really splendid project.

I. B. Morris,
Liverpool

Radio Control System
' With regard to the Everyday Electronics

Radio Control System (November '79 to
April '80) there are certain problems I

have yet to overcome.
A switch S1 is shown in the circuit

diagram of the transmitter to operate the
seventh channel on the receiver but there
is no on/off type switched control. Also I
have not been able to locate the ZN458T
2.45V reference, the MC14051 and
MC14024 CMOS Motorola integrated
circuits. In the receiver I could not obtain
any of the Toko i.f. transformers (types
4827, L238 and 4828).

Apart from these few setbacks I have
found the project an interesting and
challenging one. Before I read your
project I had no feelings of becoming a
Radio Control Enthusiast, now I am a
full -hearted one.

Andrew Lord,
Malvern College, Malvern

The On/Off switch (channel 7) can be
used for various control functions, for
example: Aircraft-Undercarriage Upl
Down; Gliders-Air brakes; Boats-Water
Jet (on fire tender).

We understand that all components for
this project are available from Cheadle
Model Supplies Ltd., 55 Cheadle Road,
Cheadle Hu/me, Cheshire.

We are very glad to learn that through this
magazine you have acquired another absorb-
ing interest.

Oldest Reader?
I am 80 years old and probably one of

your oldest readers. Believe it or not, my
radio experience goes back to 1913, when
a cadet in our school O.T.C. unit, and our
signal section constructed a wireless
transmitter and receiver and established
2 -way communication over a distance of
15 milesl The basis of the transmitter was
a home made induction coil which gave
a 1 inch spark when the key was depressed.

Truly we were gay young "sparks" in
those early days, but I am a bit out of
touch now with all these I.C.s, T.T.L.s,
CMOS etc.

F. W. Blakeley,
Wrexham, Clwyd

'A computer made him redundant-it showed
how much he'd been embezzling".

130 Everyday Electronics, February 1981



0 PRACTICAL ELECTRONICS PROJECT125 WATT POWER AMP KIT

SPECIFICATIONS
Max Output power 125 wan RMS

Operating voltage (DC) 50-80 Max.

Loads 4-16 ohms

Frequency response Measured at 100 watts 25Hz-20kHz

Sensitivity for 100 watts 400mV @ 47K

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

Dimensions 205 x 90 and 190 x 36 mm

The P.E. power amp kit is a module for high power

applications --disco units, guitar amplifiers. public
address systems and even high power domestic systems.

The unit H protected against short circuiting of the load

and is safe in an open circuit condition. A large safety
margin exists by use of generously rated components. the

output stage uses four 115 watt transistors normally only
two would be used, result, a high powered rugged unit.

The PC Board is backprinted. etched and ready to drill for

ease of construction, and the aluminium chassis is
preformed and ready to use supplied with all parts

and circuit diagrams

125 watt power amp ktt f9. 50 Cl 00 p&p
plus

ACCESSORIES f1.00Suitable L S coupling electrolytic plus 20p p&p

Suitable Mains Power Supply Unit £7 50
plus (2 75 p&psufficient for one power amp

AS FEATURED IN
PRACTICAL ELECTRONICS

OCTOBER ISSUE

DIY STEREO BARGAIN PACKS FEATURING FAMOUS BUILT MULLARD PREAMP MODULES
MULLARD STEREO

PREAMP MODULES
AND TWO 12 WATT

POWER AMP
KITS.

In easy to build form
PCBs backprinted, etched

and drilled ready to use

12 + 12 WATT AMPLIFIER
KITNOTE: for use with 410 8 ohms speakers

With up-to-the-minute features. To complete you lust supply
screws, connecting wire and solder Features include din input
sockets for ceramic cartridge. microphone, tape or tuner.
Outputs -tape. speakers and headphones. By the press of a
button it transforms into a 24 watt mono disco amplifier with twin
deck mixing. The kit incorporates a Mullard LP1183 preamp
module, plus 2 power amplifier assembly kits and mains power
supply. Also featured 4 slider level controls, rotary bass and treble
controls and 6 push button switches. Silver finish fascia panel with
matching knobs. Easy to assemble teak simulate cabinet and ready
made metal work. For further information instructions are
available price 50p Free with kit.

NOTE: f13.95Size 91/4" x 83/4" x 4" approx

for use with 4 to 8 ohms speakers plus f2.55 p&p

BUILD A 12 WATTS PER CHANNEL STEREO AMPLIFIER fc
ACCESSORIES AND L.S. KIT EXTRA (not available separately) I I AM

DIY PACK 1 2 x power amp kits

LP1182/ preamp module, suitable for
ceramic and auxiliary inputs.

DIY PACK 2 2 x power amp kits LP1184

preamp module suitable for magnetic
ceramic and auxiliary inputs.

DIY SPEAKER KIT Two 8" x 5" approx
4 ohm bass

BSR chassis
record deck with
manual set down
and return, com-
plete with stereo
ceramic cartridge
£8.50 plus £2.75 p&p when
purchased with amplifier. Available separately £10.50 plus 12 75 p&p

8- SPEAKER KIT. 2 Phillips 8" approx. speakers. £4.75 per
stereo pair plus (1.50 p&p when pur
chased with amplifier. Available
separately £6.75 plus £1.50 p&p

STEREO MAGNETIC PRE -AMP
CONVERSION KIT all components
including P C.B.to convert your ceramic
input on the 12 + 12 amp to magnetic.
£2.00 when purchased with kit featured
above £4.00 separately Inc p&p

16.00
plus f 1 10 p&p

18.50
plus f 1.15 p&p

13.50
plus 11.70 p&p

OFFER! SAVE MONEY by purchasing 12+ 12 amp kit, BSR 50 p&p f4.50record deck and speaker kit together for only

DIY ACCESSORIES Mains transformer

smoothing capacitor rectifier 4 x slider

controls, for base, treble and volume

f3.00
plus (1 .60 p&p

ACCESSORIES: Available only
at time of purchase of Bargain Packs

BSR Manual single play

record deck with auto return and

cueing lever. Fitted with stereo

ceramic cartridge 2 speeds with 45

rpm spindle adaptor ideally suited
for home or disco use

f12.25 OUR PRICE

plus (2.75 p&p Size approx 13" x 11"

PHILLIPS RECORD PLAYER
DECK GC037
Size approx 15N" x 121/4"

Mf27.50 complete
plus 12.75 p&p

Hi Fr record player deck 2 speed,

damped cueing, auto shut-off, belt
drive with floating sub chassis to

minimise acoustic feedback. Com-
plete with GP401 stereo magnetic
cartridge -LIMITED STOCK.
UNBEATABLE OFFER AT

PRACTICAL ELECTRONICS
CAR RADIO KIT f10.50

(Constructors pack 7) plus fl 75 p&p

2 WAVE BAND MW LW
 Easy to build  5 push button tuning
 Modern styling design  All new unused components
 6 wan output  Ready etched 8 punched P.C.B.
 Incorporates suppression circuits  Now with tape input socket

All the electronic components to build the radio, you supply only

the wire and solder as featured in the Practical Electronics March
issue. Features: Pre-set tuning with five push button options,
black illuminated tuning scale, with matching rotary control knobs,
one, combining on/off volume and tone -control. the other for
manual tuning, each set on wood simulated fascia.
The P.E. Traveller has a 6 watts output, neg ground and incor-

porates an integrated circuit output stage. a Mullard IF module
LP1181 ceramic filter type. pre -aligned and assembled and a Bird
pre -aligned push button tuning unit. The radio fits easily in or

under dashboards.

Complete with instructions.

CONSTRUCTORS PACK 7A
Suitable stainless steel fully retractable locking aerial and
speaker (approx 6" x 4") is Lai fir per pack
available as a kit complete L .au p&p (1.00
Pack 7A may only be purchased at the same time as Pack 7.

NOTE: Constructors pack 7A
f15.20 including p&p.sold complete with radio kit

FEATURED PROJECT IN PRACTICAL ELECTRONICS

10 ' e
1

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED
Viscount IV unit in teak simulate cabinet silver finished rotary controls
and pushbuttons with matching fascia. red mains indicator and stereo

lack socket. Functions switch for mic magnetic and crystal pickups, tape
and auxiliary. Rear panel features fuse holder. DIN speaker and input

socket 30 + 30 watts. RMS 60 + 60 watts peak for use with 4 to 8 ohm
speakers. Size 143/4" 010" approx.

READY TO PLAY
plusf32.uu 13.30 p&p

n n

R C

BARGAIN OFFER!!

ARISTON PICK UP
Ariston pick-up arm manufactured in Japan. f 11 95
Complete with headshell.
Listed price over /30.00 OUR PRICE plus 12.50 p&p

100 WATT
MONO DISCO
AMPLIFIER
Brushed aluminium fascia and rotary controls

Size approx 14" x 4" x 101/4 Five vertical slide
controls, master volume, tape lever!. mic level. deck
level, PLUS INTER DECK FADER for perfect graduated change

from record deck No. 1 to No 2, or vice versa. Pre fade level

controls (PRL) lets YOU hear next disc before

f76 00fading it in. VU meter monitors output level
Output 100 watts RMS 200 watts peak

plus 14.00 p&p

323 EDGWARE ROAD, LONDON W2
2I A HIGH STREET, ACTON W3 6NG

ACTON: Mail Order only. No callers
ALL PRICES INCLUDE VAT AT 15%.

All items subject to availability Price correct at
1/12/80 and subject to change without notice.

For further information send for instructions

NOTE:
20p plus stamped addressed envelope

Persons under 16 years root served without parent's authonsation

50 WATT MONO DISCO AMPLIFIER
Size appox 13kk" x 51/4" x 644". 50 watts rms. 100 watts peak
output. Big features include two disc inputs, both for ceramic
cartridges. tape input and microphone input. Level mixing controls

fitted with integral
push-pull switches.

Independent bass

and treble controls

and master volume.

f30.60
plus 13.20 p&p

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432 9 30am-5.30pm Closed ail day Thursday ACTON: Mad Order only. No callers coons OESPATCNE0 To ILUIDAII0 4110 IN !REAM:10111Y
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Wiring Accessories

so'

V
VERO ELECTRONICS LTD RETAIL DEPT.

Industrial Estate, Chandler's Ford,
Hampshire S05 3ZR

Tel: (04215) 62829

The Vero range of wiring
accessories are all highest quality

`professional' products, carefully selected to ease
your interconnection problems. There's a full range
of pins and DIP sockets (including low -profile) for
solder or wire wrapping techniques and the popular
Verowire prototype wiring system.
Add these to our established range of boards, boxes,
frames and cases and you've got all you need for
your project. It's all in our catalogue - just send
40p. and it's yours by return.

FM/AM STEREO TUNER AMPLIFIER CHASSIS
Originally designed for installation into a music centre. Supplied an two separate
built and tested units which are easily wired together, 240 volts A/C operation.
Note Circuit diagram and inter -connecting wiring diagrams supplied.
Rotary Controls Tuning, volume, balance, treble and bass.
Push Button Controls Mono, Tape, Disc, A.F.C., FM(VHF), LW, MW, SW.
Power Output 7 watts RMS per channel into 8 ohms (10 watts music)
Tape Sensitivity output typically 150mv. Input 300mv for rated output.
Disc Sensitivity 100mv (ceramic cartridge).
Stereo Beacon Indicator LED or bulb.
Size Tuner -24" x 15" 74" approx. Power amp. -2" 74" 44" approx.

Price 02'00 £2.50 Postage and Packing.

J.V.C. TURNTABLE CHASSIS
J.V.C. Turntable supplied complete with an Audio Technica ATIO stereo
magnetic cartridge.
* 'S' shaped tone arm. * Belt driven. * Full size 12" platter. * Precision
calibrated counter balance weight 0-3 grms). * Damped cueing lever.
* Anti -skate (bias) device. Nylon thread weight. * Cut out template supplied.
Size-I21" 151" (approx).

Price C29.90 4 C2-50 Postage and Packing.

Access and
Barclay cards
WELCOME

B. K. ELECTRONICS (Dept. EE)
37, Whitehouse Meadows, Eastwood, Leigh -on -Sea, Essex, SS9 STY.

* S.A.E. for components list etc. * Official orders welcome.
* All prices include V.A.T. * Mail order only.
* All items packed (where applicable) in special energy absorbing PU foam.

LE D'S 0 0 0
125" & 2" ROUND
RED 1.5PYELLOW, GREEN or AMBER 10 5p

TRIANGULAR
Large RED only 7 5p
Small., YELLOW or GREEN only 10.5p

 2" ONLY
WHITE illuminate red 7.5p DECIMAL POINT

RED 7.5p
YELLOW or GREEN 10 -SpRECTANGULAR

RED 7 5p
YELLOW or GREEN

10.5P SEVEN SEGMENT DISPLAYS
RED 3.3p
GREEN £1 13
State common anode or cathode

Clips for 125" or  2" 3p
Sorry no clips for rectangular and tri-
angular LED's.

.
All these LED's are top quality. Compare price with any other ad!
We are also the main supplier of CB equ'pment in Warrington. DV27's £590. Slide
mounts £3.99. PL259's 40p. (CB gear callers only.)

Please add VAT 15%. P & P 50p, free over £5.

WEBB ELECTRONICS
41 WINWICK STREET, WARRINGTON. Tel. 54174

VARI WIPE
WIPER DELAY CONTROL

1%$`
j;i111[11

The Van Wipe provides intermittent
operation of the windscreen wipers with
adjustable control to delay each wipe between 3 and 60 seconds.
Set the control to suit the conditions to clear light drizzle, fog,
snow, sleet or spray. Easily fitted to British, Continental &
Japanese cars with 12 volt self park wipers. Complete kit contains
all components, including timer chip, PCB, case, mounting panel
wire, etc., with
full instructions.

Gpfinin DEVELOPMENTS

02511C113

*1118

;52-4 '4211"1111opp

 or send large s.a.e.

Dept EE3

VARI WIPE KIT £6.95 inc. P & P
ASSEMBLED £9.25 inc. P & P

FREEPOST Thornton Cleveleys, Blackpool FY5 2BH
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I Can't Do M
DON'T DESPAIR. THIS FOUR-PART SERIES PROVIDES A GUIDE TO BASIC CONCEPTS

4 - BITS AND PIECES

VULGAR FRACTIONS. The phrase has a
suggestion of snobbery about it, as

if halves, quarters, fifths and so on
were too insignificant for a person of
refinement to bother about.

But they have their uses, and a
knowledge of how to handle them
leads straight on to the handling of
fractions in algebraic form, which
crop up in electronics.

Know how to manipulate the ordin-
ary vulgar fractions and you are half
way to coping with the algebraic
ones.

Vulgar fractions are often not easy
to add. It is all very well when they
are all the same kind; two -fifths plus
one -fifth obviously makes three -fifths.
But what happens when they are
different? What is 38+59+112?

The answer is certainly not obvious.
In these days of the pocket calculator
it is possible to sidestep the problem,
by turning each vulgar fraction into
its equivalent decimal fraction.

However, this trick of turning vul-
gar fractions into decimal fractions
is no help when you come to algebra.
There is no decimal equivalent of
xy/ab. To handle that sort of expres-
sion you need to master the tradi-
tional methods of handling vulgar
fractions.

So let's look at them. Like all maths
they are just common sense plus a bit
of low cunning. Here is a typical
problem:

58+35=?
Not being a mathematician myself

but a journalist I find that a know-
ledge of the meanings of words
helps, in maths as in other things.

"Fraction" is connected with "frac-
ture". To fracture is to break, and a
fraction is what is produced by break-
ing: "fraction" means "broken -off
piece".

The number which gets broken is
generally the number 1. As everybody
who has broken one plate knows, it
is always possible to take one of the
pieces and break it into still smaller
pieces. The same applies to fractions.

A half can be broken into (for
instance) two quarters, or three
sixths, or four eighths, and so on. A
half can also be broken into bits of
assorted size.

It is obvious, I think, that bits of
the same size can easily be added.
Halves to halves, quarters to quarters,
and so on. Thus one sixth plus two
sixths makes three sixths.

In numbers:
18+28=38

But what if the bits are of assorted
sizes? The last example contains the
vital clue. You may have noticed that
26 = 13, so the sum could have been
written, 16 + 13 = ?

Evidently the trick is to break the
larger fractions (here, 13) into smaller
ones so that they can be added to the
rest of the smaller ones in the sum.

In the present case, thirds conveni-
ently break into sixths so the process
is quite easy. But in many cases the
sizes are less conveniently assorted.
For example, 12-1-11=? Halves can't be
broken into thirds. But both halves
and thirds can be turned into sixths:

12+13=36+26 =56.
Before going on to more interesting

vulgar fractions there is just one
thing to be said about the forms in
which fractions are written down.

To make life easier for himself the
typist and in his steps the printer
usually adopts the style of writing 1/4
instead of 14, and so on.

This makes it easy to type or type-
set a fraction like 7/16, because it now
comes all on one line instead of one
bit below the rest. The snag is that it
is no longer sensible to talk about the
"top" or "bottom" of a fraction.

Instead you have to use the mathe-
matician's long words, "numerator"
and "denominator". The "denomina-
tor" (at the bottom) tells you what
kind of "-ths" you are dealing with.
In sixteenths the denominator is the
16 at the bottom.

The "numerator" tells you how
many of them there are. Thus in
seven sixteenths the numerator is 7.

To get back to practical cases, we've
seen that:

12 + 13 = 56.

Note that if you multiply together
the two denominators (bottom num-
bers) in the problem you get the
denominator of the answer, in this
case 6. It always works. If the sum
is 15+18=?, then the "numbers at the
bottom" tell you that the answer can
be obained by turning both fractions
into fortieths, since 5x8=40:

15 + 18 = 840 +'40 = 130.

Sometimes this trick leads you to
use smaller "-ths" than are strictly
necessary, but it always works. Here's
a more difficult case:

2540 + 2440 = 4940.

which raises another point. Expres-
sions like 4940, where the numerator
(top) is bigger than the denominator
(bottom) are called Improper Frac-
tions. Despite their name (more snob-
bery?) improper fractions can be
more useful than proper ones.

The number, Pi, which keeps crop-
ping up in calculations, is roughly
three and one -seventh. But in using
it you'll find that it's generally more
convenient to turn it into the impro-
per fraction, 227.

Vulgar fractions can be used to
solve a series -capacitance problem.
The textbooks say that the three capa-
citances add up to one single equiva-
lent capacitance, C whose value is
found by the formula:

1/C=1/C1+1/C2+1/C3
Don't be put off by the fact that

this gives 1/C, not C. Putting in actual
values gives:= + +16 =1530 +1020+ 630 =3130.

To turn 1/C back into C the frac-
tion is "turned upside down", that is
the numerator and the denominator
are made to change places.

So when 1/C=3130, C=3031. The three
capacitances in series are the same as
one of 3031tiF or a little less than 1p.F.

In this article I've had space only
to deal with adding fractions. Sub-
tracting them follows commonsense
lines:

36 - 16 = 1830 - 530 = 1320.
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WORKSHOP
MATTERS

Component Buying
Long experience has convinced me that

the only way to buy components is in
bulk. Why? Well, components in tens are
usually slightly cheaper than in one's,
and these days every little helps. More
importantly, it increases your chances of
commencing almost any project without
first having to order the components for
it.

Sitting here thinking about it, the only
hinderance that I can foresee for myself is
something special; a transformer perhaps,
or a special i.c. or transistor. Very little
else. So what is my buying philosophy?

Resistors
Unless it is something very special or

very expensive, I invariably buy in tens.
Lets take resistors and capacitors for
example. Mostly,* Watt or Watt resistors
will be adequate, whilst the general
tolerance of 5 per cent will also generally
suffice.

Using the universal E12 range we should
have everything between 10 ohms and
10 meghoms in stock, or more precisely
10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 75,

resistors indeed, but they will fulfil most
of your requirements. To these we should
add others, as funds allow.

It is too much to advocate, neither have I
done it myself, to buy wire wound resistors
on the same scale, but a random selection,
on a as -and -when basis can be adopted
by buying an extra resistor each time. The
same philisophy can be adopted towards
potentiometers, or more accurately vari-
able resistors.

Whilst I have never bought surplus, or
seconds, or unmarked semi -conductors,
I have bought jobs lots of ex -computer,
but unused, resistors and have found
them to be of the very highest quality.
A great deal depends where you buy them,
and if the source is not known to you I

would suggest that you do as I do; buy a
few to check and, if they are satisfactory,
buy a lot.

Stipulate that they must be of the same
quality, and if they are not the firm con-
cerned must accept them back and refund
your money. This philosophy should
apply with any unknown components.

Capacitors
I have adopted a modified approach to

the purchase of capacitors, and this is
necessary since capacitors have specific
maximum working voltages, and to stock
them all is quite impossible; and quite
unnecessary. You have to make two basic
decisions: the working voltage, and the
mounting; radial or axial. This is particu-
larly important with circuit boards.

In my own case, I found that I very
rarely required a working voltage in excess
of some 15 volts, and so I standardised

By Harry T. Kitchen

on the 16 volt Seimens range, though other
reputable makes are just as good. Most of
my capacitors are axial ended, though a
few are radial ended. I settled for a
capacitance range that spanned 4.7µF to
1,000µF, based on experience.

So far we have been looking purely at
electrolytic capacitors, hence the need to
consider working voltages. Let us look at
some of the others available; polystyrene,
polyester, silvered mica, tantalum, and
ceramic.

All have their uses, but as a general
purpose capacitor, within its capacitance
range, the polyester is probably the most
suitable. For my own work I have stan-
dardised on the Mullard C280 series with
radial leads. This has a working voltage of
250V, with a capacitance range spanning
0.01µF to 22/./F.

Semiconductors
You may expect to keep a large variety of

semiconductors in stock, but with care a
handful will suffice.

Let's look at diodes. Three or four basic
types will do all that you require.

For low level work the 1N914 makes an
excellent choice with a p.i.v. (peak inverse
voltage) of 100 and a current rating of
75mA maximum. For medium power work
the 1N4007 is excellent, with a p.i.v. of
1,000 at 1 A. Higher still the 1 N5407 will
accept 800 p.i.v. at 3A. You can get lower
p.i.v. in these two families, but the saving
is small, and you can use them for all
mains rectification purposes.

All the preceding diodes are silicon.
Amongst the germanium diodes the 0A90
makes a useful r.f. rectifier, and the 0A91
and 0A95 are useful general purpose
diodes with p.i.v. ratings of 115 volts and a
current rating of 50mA.

Transistors
Similarly a small handful of transistors

will suffice for most normal work. The
BC109 is the low power low noise tran-
sistor par excellence. Higher up the 2N3053
or BFY50 will cope well, and still higher
the 2N3055 and its plastic coated relatives,
the MJE3055 and TIP3055 excell.

General purpose f.e.t.s are exemplified
by the 2N3819, and the 2N2646 fills a
similar position amongst the unijunction
breed.

Amongst op -amps the 741 is an excel-
lent choice as it is free from vice, as is the
timer i.c. the NE555 and its dual version
the NE556. Digital i.c.s proliferate, and
here probably the best bet is to buy as you
require.

From the foregoing you will see that,
unless you are into exotic circuits, you
will cope very well with a small selection
of components, though their numbers
may be many. By judicious purchase you

can build your collection into an extensive
one, as I have, even though it will take
you time to do so, as it did me.

Records
Earlier I write of the necessity of keep-

ing records of work done. So too should
records be kept of components in stock
so that as the quantities drop they can
be replaced, either directly or with some-
thing better.

The more components you have, the
more constructional work you do, the
greater the need for keeping records. It
requires a certain amount of self-disci-
pline but the effort is well worth while.

I myself use an A5 notebook divided up
into sections: resistors, capacitors, tran-
sistors, diodes and miscellaneous. The
smaller the component the more need to
document it as it is more easily over
looked. Well kept records, like a well kept
diary, are useful pointers about your
progress, and sometime in the future you
will almost certainly be glad that you made
the effort.
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 ORDER BY POST OR TELEPHONE
WITH BARCLAYCARD/ACCESS

 ELECTRONIC TEST
EQUIPMENT
SPECIALISTS

 ALL PRICES INCLUDE VAT

SCOPES

1 , 0
ISAIMPIE

misovio
A range of Scopes in stock from SmHZ Single Trace to SOmHZ Dual Trace.
Mains and Battery/Mains Portables. Many on demonstration.

HAMEG  TRIO  LEADER
 SINCLAIR  HITACHI

SINGLE TRACE (UK zip etc [2 50)
Hm 307-3 10mHZ, 5mV, 6 x 7cm display plus

component Test [158 78
C0130313 SmHZ, 10mHZ, 7 x 7cm display [109-25
SCII0 10mHZ Battery portable, 10mV,

3'2 x 2-6cm display [149-95
(Optional case [8.80, Nicads [7-95, Mains unit [4-00)

1.130512A 10mHZ, 10mV, 5" display
CS1559A 10mHZ, 10mV, 5" display
VISI 15mHZ IrnV 5" display

[195 50
(1913 50

[241 SO

OPTIONAL PROBES (40i3ELS)
X1 [6-S0, XI0 [8 50, X100 [12 95, XI -X10 [10 95

ALL SCOPES NOW WITH FREE PROBE(S)

ALL MODELS ON DISPLAY
 RETAIL - MAIL ORDER -

EXPORT INDUSTRIAL
 OPEN SIX DAYS A WEEK

 CALL IN AND SEE
FOR YOURSELF

DUAL TRACE (UK c/p etc L3 50)
CS1561A 10mHZ, 10mV, 5" display
CS1575 5mHZ, I mV, 5" display
Him 312-8 20mHZ, 5mV, 8 x 10cm display
CS1566A 20mHZ, 5mV, display
LB03085 70mHZ, 2mV, 5 x 6.3cm display,

Battery/Mains portable, built in Nicads
Hrn 412-4 20mHZ, 5mV, 8 x 10cm display

plus Sweep Delay
CSIS77A 35mHZ, 2mV, 5" display
CS1830 30mHZ, 2mV, 5" display plus Sweep

Delay
Him 512-8 50mHZ, 5mV, 10 x Ekm display,

Delay Sweep
L80514 10mHZ, I mV (5mV), 5" display
VI52 15mHZ I rnV 5" display
V302 30mHZ ImV 5" display
V550 50mHZ I mV 10 x 8cm

Delay sweep 3 channel display

[227-00
[270.00
[253.00
[323 15

[482.00

[399 50
[455.40

LS07.15

[667 00
[294.00
L326 60
[447 35
[799 25

GENERATORS
( UK c/p E1.75)

TRIO  LEADER  CSC
 SINCLAIR

RF
SG402.100KHZ-30mHZ with AM

modulation
LSGI6 100KHZ-100mHZ (300mHZ

on Harmonics)
SG2030 2.50KHZ-100mHZ low cost

range
ARF300 I8HZ-200mHZ Low cost

range
AUDIO and RF
PULSE
2001 1HZ-100KHZ (Function)
TGIOS SHZ-5mHZ
4001 0.5HZ-5mHZ

[64-40

LS6.50

L46 95

[76-95

[86 00
[92 30

[105 00
A I Signal Generators to corer
Audio. RF and Pulsing. Mains operated
(TG isri Battery).
AUDIO (All aims/square)
AG202A 20HZ-200KHZ [65 55
LAG26 20HZ-200KHZ [69 00
AG203 10HZ-ImHZ Sine/Square LI20 75
LAG 12.0A 10HZ-ImHZ [137 00

LOGIC PROBES/MONITORS
Logic probes indicating high/low, etc, states
that scopes can miss. All circuit powered for
all IC's.
LP3 50 mHZ logic probe E55'95
LPI 10 mHZ logic probe [35.50
LP2 14 mHZ logic probe [19.95
LMI
Logic monitor [33.00
LDP 50 mHZ Logic probe with

case L51-00

PRO MULTIMETERS
MI200 100K/Volt 30 range plus

AC/DC 15 amp L67 00
K1400 20K/Volt 23 range large scale [79 95
M1500 20K/Volt 42 range plus

AC/DC 10 amp [5350
(UK c/p E1-20)
K200 38 range FET 10m ohm input

20Hz to 30MHz [9500
(UK c/p LI -SO)

SWR/FS AND POWER METERS

Range stock covering up to
ISOrnHZ and up to 1K watt power.
PL259 sockets. 250UHZ Grid Dip.
SWR9 SWR/S 3-150mHZ [9 SO
SWR50 SWR/Power meter
3+-150mHZ 0-1000 watts [13-95
110 SWR/Power 14-144mHZ
0'102100 watts [I1.50
171 As 110 Twin meter plus F/S

[14.50
Plus large range of BNC/PL259/etc
leads plugs / adaptors / connectors
always in stock.
176 SWR Power FS 14-144mHZ,
5-50 watt [16 60
KDM6 Grid Dip 14-250mH 7 (30.50

DIGITAL MULTIMETERS
KAISE  SINCLAIR  LASCAR

 THURLBY

(I.. 1. 6651 joiiial gee
00000m mmm

HAND HELD
(UK post etc 85p)
TM351 34 Digit LCD plus

IOADC and Hfe checker

PDM35 34 Digit 16 range LED
(no AC current)

Mr0s2D3 laDt;i:fil`f-:?hZ"<ser

LM2001 34 Digit LCD 2 amp
AC, DC 0.1%

6200 34 Digit LCD 0 2A AC/DC,
Auto range

6220 As 6200 plus IOA AC/DC

6100 As 6200 plus Cont. test/
range hold

6110 As 6100 plus 10A AC/DC

A range of LED and LCD Bench and Hand DMM's
battery operated with optional Mains Adaptors-
some with optional Nicads. All supplied with
batteries and leads.

[54 95

[32 95

[43 95

BENCH
PORTABLES

(UK c/p LI -00)
DMUS 34 Digit LED 21 ranges,

0'5% AC/DC 2A 1.56 50
DM350 34 Digit LED 34 ranges,

AC/DC 10A [78 SO
TH3S3 34 Digit LCD AC/DC

2 amp L86 50
L51.70 TM351 34 Digit LCD ACDC

10 amp [107-95
LM100 34 Digit LCD AC DC

2 amp [56 SO[39-95

[49.95 DM450 44 Digit LED 34 ranges,
AC/DC I0 amp 1107 95

[5995 1503 44 Digit LCD 28 ranges,
AC/DC 10 amp include Mains

[74:95 adaptor [159 85
(DM s options: Carry case [8-80,

Nicadseres [7-95, Mains adaptor L4 00.)

FREQUENCY COUNTERS

41 I

CSC  SINCLAIR

Portable and Bench LCD and LED
Counters up to 600mHZ. Prices include
batteries and leads.

HAND HELD (UK post etc 85p)
PFM200 20HZ to 200mHZ 8 Digit LED [54 50
MAX50 100HZ to 50mHZ 6 Digit LED [61.00
HAX5S0 30KHZ to 550mHZ 6 Digit LED [106-00

BENCH PORTABLES
(UK c'p LI 00)
MAX100 8 Digit LED 5 HZ to 100mHZ [8900
TF200 8 Digit LCD 10HZ to 200mHZ [158 95
7010A 9 Digit LED 10HZ to 600mHZ [169.00
200SPC 6 Digit 100mHZ LED built into 0 002HZ
to 5 SrnHZ pulse generator [43700
TP600 600mHZ Prescaler for TF200 [41-00
 SPC  OPTO ELECTRONICS

SOLDERLESS
BREADBOARD
AND KITS
EXP350 [3.45 EXP650 [3 95
EXP300 [5.95 EXP600 [6 50

KITS:
P56 [9 95 PB100 [12 95
PB101 [17.95
(UK c/p-EXP's 30p. KITS 5Sp)

MINI DRILLS
AND KITS
(9-12 Volt 4" chucks)
Small Drill plus 3 collets
Medium Drill plus 3 collets
Small Drill plus 20 tools
Medium Drill plus 20 tools
Mains Drill
Mains Drill plus 20 tools

[7-25
[10 SO
[14-95
[17.95
[13 95
[21.50

Stockists of electronic equipment, speakers/kits, PA equipment plus huge
range of accessories  UK carriage/packing as indicated  Export - prices on request

AII prices correct at 1/12/80 E & OE OAR prices include VAT.

AUDIO ELECTRONICS it7tede

MULTIMETERS
(UK post etc 75p)

KRTIOI IK,Volt 10 range pocket
ATMI/LTI 1K/Volt 12 range pocket
NHS5 2K/Volt 10 range pocket
ATI 2K/Volt 12 range pocket de luxe
NH56 20K/Volt 22 range pocket
YN360TR 20K/Volt 19 range pocket

plus hfe test
AT1020 20K/Volt 19 range de luxe

plus hfe test
7081 50K/Volt 36 range plus

10 amp DC
TMK500 30K/Volt 23 range plus

12A DC/Cont. test
AT20 20K/Volt 21 range de luxe plus

IOA DC and 5KV DC
AT205 50K/Volt 21 range de luxe

plus 10A DC
7080 20K/Volt 26 range large scale,

IOA DC plus 5KV AC/DC
AT2050 50K/Volt 18 range de luxe

plus hfe test
AT210 100K/Volt 21 range de luxe

12A AC/DC
360TR 100K/Volt 23 range plus hfe

checker and AC/DC 10 amps

£4'50
[5'95
[6'95
[7.95

[10-95

[13-95

[16.95

[19-95

[21-50

[21 9S

[24.95

[26 IIS

[28 50

[29-95

[34.95

OPEN SIX DAYS
A WEEK

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01 724 3564

CHOOSE FROM
THE UK's LARGEST
SELECTION

1 meaxgrare

NSA

FREE
cArqco&ufoi

Send large SAE
(17'4 UK)

Schools, Companies,
etc. free on request..

Everyday Electronics, February 1981 135



T
he

ra
ng

e 
gr

ow
s

bi
gg

er
...

be
tte

r.
..

N
ew

 P
ro

fi
le

 A
m

pl
if

ie
rs

- 
T

w
o 

N
ew

 S
er

ie
s

M
O

SF
E

T
C

H
O

O
SE

 A
N

 I
.L

.P
 M

O
SF

E
T

 P
O

W
E

R
 A

M
P 

w
he

n 
it 

is
ad

va
nt

ag
eo

us
 to

 h
av

e 
a 

fa
st

er
 s

le
w

 r
at

e,
 lo

w
er

 d
is

to
rt

io
n 

at
hi

gh
er

 f
re

qu
en

ci
es

, e
nh

an
ce

dt
he

rr
na

l s
ta

bi
lit

y,
 th

ea
bi

lit
y

to
 w

or
k 

w
ith

 c
om

pl
ex

 lo
ad

s 
w

ith
ou

t d
if

fi
cu

lty
 a

nd
co

m
pl

et
e 

ab
se

nc
e

of
cr

os
s 

-o
ve

r
di

st
or

tio
n.

I.
L

.P
's

ex
cl

us
iv

e 
en

ca
ps

ul
at

io
n 

te
ch

ni
qu

e 
w

ith
in

 f
ul

ly
 a

de
qu

at
e 

he
at

si
nk

s 
ha

s 
be

en
 ta

ke
n 

a 
st

ag
e 

fu
rt

he
r 

w
ith

sp
ec

ia
lly

 d
ev

el
op

ed
 c

om
pu

te
r 

-v
er

if
ie

d 
'N

ew
 P

ro
fi

le
' e

xt
ru

si
on

s.
 T

he
se

 e
ns

ur
e 

op
tim

um
 o

pe
ra

tin
g

ef
fi

ci
en

cy
 f

ro
m

 o
ur

 n
ew

 M
O

SF
E

T
S,

 a
nd

 a
re

 e
as

ie
r 

to
 m

ou
nt

. C
on

ne
ct

io
n 

is
 v

ia
 f

iv
e 

pi
ns

 o
n 

th
e 

un
de

rs
id

e.
I.

L
.P

 M
O

SF
E

T
S 

A
R

E
 I

D
E

N
T

IC
A

L
 I

N
 P

E
R

FO
R

M
A

N
C

E
 T

O
 T

H
E

 C
O

ST
L

IE
ST

 A
M

PL
IF

IE
R

S 
IN

 T
H

IS
E

X
C

IT
IN

G
 N

E
W

 C
A

T
E

G
O

R
Y

 B
U

T
 A

R
E

 O
N

L
Y

 A
 F

R
A

C
T

IO
N

 O
F 

PR
IC

E
S 

C
H

A
R

G
E

D
 E

L
SE

W
H

E
R

E
.

O
ut

pu
t

D
is

to
r-

S
ig

na
l/N

oi
se

M
od

el
P

ow
er

R
M

S
tio

n 
T

yp
ic

al
at

 1
K

H
z

S
le

w
 R

at
e

R
is

e 
T

im
e

R
at

io
D

IN
 A

U
D

IO
P

ric
e 

&
V

A
T

M
O

S1
20

60
W

in
to

4-
80

0.
00

5%
20

V
/u

s
S

ys
10

0d
13

E
25

.8
8

+
 E

3.
88

M
O

S
20

0
12

0W
in

to
 4

-8
0

0.
00

5%
20

V
/u

s
3u

s
10

0d
B

£3
3.

46
+

 E
 5

.0
2

I

B
IP

O
L

A
R

(S
ta

nd
ar

d 
o/

p 
tr

an
si

st
or

s)
C

H
O

O
SE

 A
N

 I
.L

.P
 B

IP
O

L
A

R
 P

O
W

E
R

 A
M

P
w

he
re

 p
ow

er
 a

nd
 p

ri
ce

 a
re

 f
ir

st
 c

on
si

de
ra

tio
n 

w
hi

le
m

ai
nt

ai
ni

ng
 o

pt
im

um
 p

er
fo

rm
an

ce
 w

ith
 h

i-
fi

 q
ua

lit
y

an
d 

w
id

e 
ch

oi
ce

m
od

el
s.

 F
ro

m
 d

om
es

tic
 h

i-
fi

 to
di

sc
o 

an
d 

P.
A

., 
fo

r 
in

st
ru

m
en

t a
m

pl
if

ic
at

io
n,

 th
er

e 
is

an
 1

.L
.P

 B
ip

ol
ar

 to
 f

ill
 th

e 
bi

ll,
 a

nd
 a

s 
w

ith
 o

ur
 n

ew
 M

os
fe

ts
, w

e 
ha

ve
 e

nc
ap

su
la

te
d 

B
ip

ol
ar

s 
w

ith
in

 o
ur

 N
ew

Pr
of

ile
 e

xt
ru

si
on

s 
w

ith
 th

ei
r 

co
m

pu
te

r 
-v

er
if

ie
d 

th
er

m
al

 e
ff

ic
ie

nc
y 

an
d 

im
pr

ov
ed

 m
ou

nt
in

g 
sh

ou
ld

er
s.

C
on

ne
ct

io
ns

 a
re

 s
im

pl
e,

 v
ia

 f
iv

e 
pi

ns
 o

n 
he

 u
nd

er
si

de
 a

nd
 w

ith
 o

u 
ne

w
es

t p
re

 -
am

ps
 a

nd
 p

ow
er

 s
up

pl
y

un
its

, i
t b

ec
om

es
 e

as
ie

r 
th

an
 e

ve
r 

to
 h

av
e 

a 
sy

st
em

 la
yo

ut
 h

ou
se

d 
th

e 
w

ay
 y

ou
 w

an
t i

t.

M
od

el
O

ut
pu

t
P

ow
er

R
M

S

D
is

to
r-

tio
n 

T
yp

ic
al

at
 1

K
H

z
S

le
w

 R
at

e
R

is
e 

T
im

e
S

ig
na

l/N
oi

se
R

at
io

D
IN

 A
U

D
IO

P
ric

e 
&

V
A

T

H
Y

30
15

W
 in

to
0.

01
5%

15
V

/u
s

5f
.s

10
04

8
f 7

.2
9

4-
80

+
E

1.
09

H
Y

60
30

W
 in

to
0.

01
5%

15
V

/u
s

5u
s

10
0d

8
E

8.
33

4-
80

+
 £

1.
25

H
Y

12
0

60
W

 in
to

0.
01

%
15

V
/u

s
51

.4
10

0d
8

(1
7.

48
4-

80
+

f 
2.

62

H
Y

20
0

12
0W

 in
to

0.
01

%
15

V
/u

s
S

ys
10

0d
E

l
E

21
.2

1
4-

80
+

 E
3.

18

H
Y

40
0

24
0W

 in
to

0.
01

%
15

V
/u

s
S

us
10

0d
8

£3
1.

83
41

1
+

E
 4

.7
7

LP
 ?

O
W

E
D

A
M

P
S

 A
R

E

E
N

C
A

P
S

U
LA

T
E

D

F
O

R
 T

H
E

R
M

A
L

S
T

A
B

IL
IT

Y
 A

M
O

LO
N

D
E

R
 L

IF
E

01
%

.

0 3 O (.
 2

)
00

1%
O O

F
.1

K
 H

z 
LO

A
D

. B
O

'D
IS

T
O

R
T

IO
N

 C
O

N
T

E
N

T
IS

 B
E

LO
W

 N
O

IS
E

 L
E

V
E

L

0 
00

1%
0 

1W
1W

10
W

O
U

T
P

U
T

 P
O

W
E

R

10
0W

20
0W

L
oa

d 
im

pe
da

nc
e 

bo
th

 m
od

el
s 

In
pu

t i
m

pe
da

nc
e 

bo
th

 m
od

el
s 

10
01

(0
40

 -
 o

o 
In

pu
t s

en
si

tiv
ity

 b
ot

h
Fr

eq
ue

nc
y 

re
sp

on
se

 b
ot

h 
m

od
el

s
m

od
el

s 
50

0m
V

15
H

z-
I 

O
O

K
H

z 
-3

dB

0 
1%

0 
01

%
.

00
01

%

F
.1

K
H

z
LO

A
D

  8
flO

N
 A

LL
E

X
C

E
P

T
 H

Y
40

0 
A

T
41

1

JJ
40

F
r
00

'D
IS

T
O

R
T

IO
N

 C
O

N
T

E
N

T
IS

 B
E

LO
W

 N
O

IS
E

 L
E

V
E

L

01
W

1W
lo

w

O
U

T
P

U
T

 P
O

W
E

R

10
0W

30
0W

L
oa

d 
im

pe
da

nc
e 

al
l m

od
el

s 
40

 -
oo

 I
np

ut
 im

pe
da

nc
e 

al
l m

od
el

s 
10

01
(0

In
pu

t s
en

si
tiv

ity
 a

ll 
m

od
el

s 
50

0m
V

 F
re

qu
en

cy
 r

es
po

ns
e 

al
l m

od
el

s
15

H
z-

SO
K

H
z 

3d
B

T
H

E
 N

E
W

 P
R

O
FI

L
E

 E
X

T
R

U
SI

O
N

S
T

he
 in

tr
od

uc
tio

n 
of

 s
ta

nd
ar

d 
he

at
si

nk
 e

xt
ru

si
on

 f
or

 a
ll

I.
L

.P
 p

ow
er

 a
m

pl
if

ie
rs

 a
ch

ie
ve

s 
m

an
y 

ad
va

nt
ag

es
: -

R
es

ea
rc

h 
sh

ow
s 

th
ey

 p
ro

vi
de

 o
pt

im
um

 th
er

m
al

di
ss

ip
at

io
n 

an
d 

st
ab

ili
ty

. S
lo

tte
d 

sh
ou

ld
er

s 
al

lo
w

 e
as

y
m

ou
nt

in
g;

 s
ta

nd
ar

di
sa

tio
n 

en
ab

le
s 

us
 to

 k
ee

p 
ou

r 
pr

ic
es

co
m

pe
tit

iv
e.

 S
ur

fa
ce

s 
ar

e 
m

at
t b

la
ck

, a
no

di
se

d 
fo

r
hi

gh
er

th
er

m
al

 c
on

du
ct

iv
ity

. E
xt

ru
si

on
s 

va
ry

 in
 s

iz
e

ac
co

rd
in

g 
to

 m
od

ul
e 

nu
m

be
r.



N
O

Q
U

IB
B

LE
 5

Y
E

A
R

G
U

A
R

A
N

T
E

E

7 
-D

A
Y

D
E

S
P

A
T

C
H

O
N

M
A

N
U

F
A

C
T

U
R

E

O
R

D
E

R
S

B
R

IT
IS

H
D

E
S

IG
N

 A
N

D

F
R

E
E

P
O

S
T

S
E

R
V

IC
E

I.
L

.P
. P

R
E

 -
A

M
PS

H
Y
6

(m
on

o)
 a

nd
H
Y
6
6

(s
te

re
o)

 a
re

 n
ew

 to
 I

.L
.P

's
 r

an
ge

 o
f

ad
va

nc
ed

 a
ud

io
 m

od
ul

es
. T

he
ir

 im
pr

ov
ed

 c
ha

ra
ct

er
is

tic
s

an
d 

st
yl

in
g 

en
su

re
 th

ei
r 

be
in

g 
co

m
pa

tib
le

 w
ith

 a
ll 

I.
L

.P
po

w
er

 -
am

ps
 b

ot
h 

M
O

SF
E

T
 a

nd
 B

IP
O

L
A

R
, g

iv
in

g 
yo

u 
ch

an
ce

to
 g

et
 th

e 
be

st
 p

os
si

bl
e 

re
pr

od
uc

tio
n 

fr
om

 y
ou

r 
eq

ui
pm

en
t.

H
Y

6 
an

d 
H

Y
66

 p
re

 -
am

ps
 a

re
 p

ro
te

ct
ed

 a
ga

in
st

 s
ho

rt
 c

ir
cu

it
an

d 
w

ro
ng

 p
ol

ar
ity

. F
ul

l a
ss

em
bl

y 
in

st
ru

ct
io

ns
 a

re
 p

ro
vi

de
d.

M
ou

nt
in

g 
bo

ar
ds

 a
re

 a
va

ila
bl

e 
as

 b
el

ow
.

Si
ze

s 
-
H
Y
6

- 
45

 x
 2

0 
x 

40
 m

m
.
H
Y
6
6

- 
90

 x
 2

0 
x 

40
 m

m
.

A
ct

iv
e 

T
on

e 
C

on
tr

ol
 c

ir
cu

its
 p

ro
vi

de
 ±

-1
2d

B
 c

ut
 a

nd
 b

oo
st

.
In

pu
ts

 S
en

si
tiv

ity
 -

 M
ag

. P
U

. -
3m

V
: M

ic
 -

 s
el

ec
ta

bl
e

1-
12

m
V

: A
ll 

ot
he

rs
 1

00
m

V
. T

ap
e 

0/
P 

- 
10

0m
V

: M
ai

n 
0/

P 
-

50
0m

V
: F

re
qu

en
cy

 r
es

po
ns

e 
- 

D
.C

. t
o 

10
0K

H
z 

- 
3d

B
.

H
Y
6

m
on

o 
£6

.4
4+

97
p 

V
A

T
 C

on
ne

ct
or

s 
in

cl
ud

ed
H
Y
6
6

st
er

eo
1
 
2
 
.
1
9
 
+

£1
.8

3 
V

A
T

 C
on

ne
ct

or
s 

in
cl

ud
ed

B
6

M
ou

nt
in

g 
B

oa
rd

 f
or

 o
ne

 H
Y

6 
78

p+
 1

2p
 V

A
T

B
6
6

M
ou

nt
in

g 
B

oa
rd

 f
or

 o
ne

 H
Y

66
99

p 
+

15
p 

V
A

T

T
A

P
E

 N
4

T
A

P
E

O
U

T

A
u,

,
R

A
D

44
A

G

G
A

ID S
C

H
E

M
A

T
IC

 B
LO

C
K

 D
IA

G
R

A
M

O
F

 H
Y

6 
P

R
E

 A
M

P
 W

IT
H

S
T

E
R

E
O

 C
O

N
N

E
C

T
IO

N
 S

H
O

W
N

 D
IS

T
O

R
T

IO
N

 T
Y

PI
C

A
L

L
Y

0.
00

5%
 S

/N
 R

A
T

IO
 -

90
0 

(M
ag

.
P.

U
. -

 6
8 

dB
)

 3
8 

dB
 o

ve
rl

oa
d 

m
ar

gi
n 

on
M

ag
. P

.U
.

I.
L

.P
. P

O
W

E
R

 S
U

PP
L

Y
 U

N
IT

S
O

f 
th

e 
el

ev
en

 p
ow

er
 s

up
pl

y 
un

its
 w

hi
ch

 c
om

pn
se

 o
ur

 c
ur

re
nt

 r
an

ge
, n

in
e 

ha
ve

 to
ro

id
al

tr
an

sf
or

m
er

s 
m

ad
e 

in
 o

ur
 o

w
n 

fa
ct

or
y.

 T
hu

s 
th

es
e 

I.
L

.P
 p

ow
er

 s
up

pl
y 

un
its

 a
re

 s
pa

ce
 -

sa
vi

ng
, m

or
e

ef
fi

ci
en

t a
nd

 th
ei

r 
be

tte
r 

ov
er

al
l d

es
ig

n 
he

lp
s 

en
or

m
ou

sl
y 

w
he

n 
as

se
m

bl
y 

bu
ild

in
g.

 A
ll 

m
od

el
s 

in
th

e 
ra

ng
e 

ar
e 

co
m

pa
tib

le
 w

ith
 a

ll 
I.

L
.P

 a
m

ps
 a

nd
 p

re
 -

am
ps

 w
ith

 ty
pe

s 
to

 m
at

ch
 w

ha
te

ve
r 

I.
L

.P
po

w
er

 a
m

ps
 y

ou
 c

ho
os

e.
P
S
U
3
0

±
 1

5V
 a

t 1
00

m
A

 to
 d

ri
ve

 u
p 

to
 1

2 
x 

H
Y

6 
or

 6
 x

 H
Y

66
£4

.5
0+

0.
68

p 
V

A
T

 T
H

E
 F

O
L

L
O

W
IN

G
 W

IL
L

 A
L

SO
 D

R
IV

E
 I

.L
.P

 P
R

E
 -

A
M

PS
P
S
U
3
6

fo
r 

us
e 

w
ith

 1
 o

r 
2 

H
Y

30
's

£8
.1

0 
+

 £
1.

22
 V

A
T

 A
L

L
 T

H
E

 F
O

L
L

O
W

IN
G

 U
SE

 T
O

R
O

ID
A

L
 T

R
A

N
SF

O
R

M
E

R
S

P
S
U
5
O

fo
r 

us
e 

w
ith

 1
or

 2
 H

Y
60

's
£
1
0
.
9
4
+

£1
.6

4 
V

A
T

P
S
U
6
0

fo
r 

us
e 

w
ith

 1
H

Y
12

0
£
1
3
.
0
4
+

£1
.9

6 
V

A
T

P
S
U
6
5

fo
r 

us
e 

w
ith

 1
M

O
S1

20
£
1
3
.
3
2
+

£2
.0

0 
V

A
T

PS
U

T
O

 f
or

 u
se

 w
ith

 1
or

 2
 H

Y
12

0'
s

£
1
5
.
9
2
+

£2
.3

9 
V

A
T

P
S
U
7
5

fo
r 

us
e 

w
ith

 1
or

 2
M
O
S
1
2
0

0
6
.
2
0
+

£2
.4

3 
V

A
T

P
S
U
9
0

fo
r 

us
e 

w
ith

 1
H

Y
20

0
£
1
6
.
2
0
+

£2
.4

3 
V

A
T

P
S
U
9
5

fo
r 

us
e 

w
ith

 1
M
O
S
2
0
0

£
1
6
.
3
2
+

£2
.4

8 
V

A
T

PS
U

18
0 

fo
r 

us
e 

w
ith

1 
H

Y
40

0 
or

 2
 H

Y
20

0
£
2
1
.
3
4

+
£3

.2
0 

V
A

T
PS

U
18

5 
fo

r 
us

e 
w

ith
1 

or
 2
M
O
S
2
0
0

£
2
1
.
4
6
+

£3
.2

2 
V

A
T

* 
Fr

ee
po

st
 f

ac
ili

ty
W

he
n 

or
de

nn
g 

or
 w

ri
tin

g 
ab

ou
t I

.L
.P

 p
ro

du
ct

s,
 y

ou
 d

o 
no

t n
ee

d 
to

 s
ta

m
p

th
e 

en
ve

lo
pe

. M
ar

k 
it 

FR
E

E
PO

ST
 p

lu
s 

th
e 

co
de

 s
ho

w
n 

in
 th

e 
ad

dr
es

s
be

lo
w

. W
e 

pa
y 

th
e 

po
st

ag
e 

fo
r 

yo
u.

* 
T

O
 O

R
D

E
R

 S
en

d 
ch

eq
ue

or
 m

on
ey

 o
rd

er
 p

ay
ab

le
 to

 I
.L

.P
 E

le
ct

ro
ni

cs
L

td
 a

nd
 c

ro
ss

ed
. O

r 
pa

y 
by

 A
C

C
E

SS
or

 B
A

R
C

L
A

Y
C

A
R

D
. C

as
h 

pa
ym

en
ts

 m
us

t b
e

in
 r

eg
is

te
re

d 
en

ve
lo

pe
; i

f 
C

.O
.D

. p
ay

m
en

t i
s 

w
an

te
d,

 p
le

as
e 

ad
d 

£ 
1.

00
 to

 T
O

T
A

L
va

lu
e 

of
 o

rd
er

.

II
P

E
LE

C
T

R
O

N
IC

S
 L

T
D

.
FR

E
E

PO
ST

3
G

ra
ha

m
 B

el
l H

ou
se

, R
op

er
 C

lo
se

, C
an

te
rb

ur
y,

 K
en

t C
T

2 
7E

P.
T

el
ep

ho
ne

 1
02

27
) 

54
77

8 
T

ec
hn

ic
al

 1
02

27
) 

64
72

3]
T

el
ex

 9
65

78
0

A
va

ila
bl

e 
al

so
 f

ro
m

 M
A

R
SH

A
L

L
S,

 W
A

T
FO

R
D

E
LE

C
T

R
O

N
IC

S
an

d 
ce

rt
ai

n
ot

he
r 

se
le

ct
ed

 r
et

ai
le

rs

 L
A

T
E

ST
 D

E
SI

G
N

 H
IG

H
Q

U
A

L
IT

Y
 C

O
N

N
E

C
T

O
R

S
 O

N
L

Y
 P

O
T

S 
SW

IT
C

H
E

S 
A

N
D

PL
U

G
S/

SO
C

K
E

T
S 

N
E

E
D

 A
D

D
IN

G
 N

E
E

D
S 

O
N

L
Y

 U
N

R
E

G
U

L
A

T
E

D
PO

W
E

R
 S

U
PP

L
Y

 ±
15

 to
 ±

60
v

IN
 A

 R
A

N
G

E
O

F
 1

1 
M

O
D

E
LS

U
S

IN
G

LA
T

E
S

T
T

O
R

O
ID

A
L

T
R

A
N

S
F

O
R

M
E

R
S

19
71

-1
98

0
T

E
N

 Y
E

A
R

S 
O

F 
PL

A
N

N
E

D
PR

O
G

R
E

SS
W

he
n,

 in
 1

97
1,

 I
an

 L
. P

ot
ts

 f
ou

nd
ed

 h
is

 n
ow

 w
or

ld
-f

am
ou

s 
co

m
pa

ny
,

he
 s

aw
 th

e 
ne

ed
 f

or
 a

 d
if

fe
re

nt
 a

nd
 m

or
e 

ra
tio

na
l a

pp
ro

ac
h 

to
ex

pl
oi

tin
g 

to
 th

e 
fu

ll,
 th

e 
po

te
nt

ia
l t

ha
t l

ay
 in

 m
od

ul
ar

 c
on

st
ru

ct
io

n.
N

ew
 th

in
ki

ng
 w

as
 b

ad
ly

 n
ee

de
d.

 T
he

 r
es

ul
t w

as
 a

 r
an

ge
 o

f 
m

od
ul

es
re

vo
lu

tio
na

ry
 in

 c
on

ce
pt

. T
he

 r
ig

ht
ne

ss
 o

f 
th

is
 n

ew
 th

in
ki

ng
 is

 s
ho

w
n

by
 th

e 
si

ze
 o

f 
th

e 
co

m
pa

ny
 to

da
y,

 it
s 

ne
w

 f
ac

to
ry

, i
ts

 v
as

t e
xp

or
ts

, i
ts

ac
ce

pt
an

ce
 b

y 
co

ns
tr

uc
to

rs
 a

s 
th

e 
m

od
ul

es
 to

 b
ui

ld
 w

ith
. T

he
 r

an
ge

gr
ow

s 
bi

gg
er

 a
nd

 b
et

te
r.

 E
xc

iti
ng

 n
ew

 li
ne

s 
(i

n 
no

 w
ay

 c
on

fl
ic

tin
g

w
ith

 e
xi

st
in

g 
on

es
) 

ar
e 

w
el

l p
as

t d
ra

w
in

g 
bo

ar
d 

st
ag

e.
 T

hi
s 

is
 w

hy
I.

L
.P

 a
re

 s
im

pl
y 

ah
ea

d 
an

d 
st

ay
in

g 
th

er
e.

B
R

IT
A

IN
'S

 L
E

A
D

IN
G

 Q
U

A
L

IT
Y

 M
O

D
U

L
E

 S
U

PP
L

IE
R

S

T
o:

 I
.L

.P
 E

L
E

C
T

R
O

N
IC

S 
L

T
D

. C
A

N
T

E
R

B
U

R
Y

 C
T

2 
7E

P

Pl
ea

se
 s

up
pl

y

T
ot

al
 p

ur
ch

as
e 

pn
ce

 £

I 
en

cl
os

e 
C

he
qu

e 
 P

os
ta

l O
rd

er
s
L
i

In
te

rn
at

io
na

l M
on

ey
 O

rd
er

 

Pl
ea

se
 d

eb
it 

m
y 

A
cc

es
s 

/B
ar

cl
ay

ca
rd

 A
cc

ou
nt

 N
o

N
A

M
E

A
D

D
R

E
SS

Si
gn

at
ur

e



Daum Fitzroy House, Market Place,
Swaffham, Norfolk, PE37 7QH.

PROJECT PACKS
Clap switch (79026)Responds from a hand clap to switch on an electrical appliance
Pools predictor (79053)An analogue computer that may win you a fortune
Talk Funny (80052) A ring modulator circuit that produces very strange results when fed with a human voice
Pest Pester (80130) An electronic insect repellant.
Steam train sound effects (80019) Simulates the sound of steam and whistle.
Electronic Nuisance (80016) Makes an annoying noise, but only in the dark!
Cackling Egg timer (9985) An egg timer with a difference, it clucks like a hen.
Chorosynth (80060) A cheap mini synthesizer. Send for details.
Elektor Vocoder (80060) The first Vocoder designed to be built in kit form. 10 Channel modular construction.
Analogue Reverberation Unit (9973) Uses a SAD 1024 which can produce a delay up to 100mS.
Guitar Preamp (77020) With three tone controls.
Transistor Curve Tracer (80128) Interface with your scope to display Ic./Uce characteristics on the screen.
Linear Thermometer (80127) Simple but effective meter reading thermometer using a diode as sensor.
Precision Power Unit (80514) Produces accurate reference voltages at presetable current limits up to 2 Amps.
Top-preamp (80031) Mini, all IC preamplifier for use with most power amplifiers.
Programmable Slide Fader (81002) Mixes audio signals on tape with operation of two slide projectors.
Stereo dynamic Preamp (80532) A low noise high quality disc preamplifier.
STAMP (80543) Super tiny amplifier with up to 1 Watt output.
Transistor Ignition (80082) The most significant advantages of other systems combined in one.
Dipstick Probe (80102) Direct warning of high oil temperature. State long or short dipstick required.
Intelligent Wiper Delay (80086) Can be set to produce delayed wipes at any predetermined interval.
Fuel Economiser (81013) Audible guide to cheaper driving.
Simple fuel consumption meter (81043) MPG display for your car.
Disco Projects.

£6.60
£8.15
£9.60
£2.35
£6.50
£3.85
£3.85

£57.90
£162.50

£27.70
£6.50
£2.40

£13.45
£48.65
£34.40
£46.50
£5.20
£3.75

£20.45
£11.25
£15.85

£8.05
POA

Send for details

Our Project Packs include the electronic components, the PCB, sockets and solder together with assembly instructions. Cases, knobs etc can be supplied as
extra items if required. This is only part of our wide range of projects. See our catalogue for details ofother projects that we can supply. You can also ring our
number between 12.30 p.m. and 1.30 p.m. any weekday for a recorded announcement of any new items we have available.

To order send cheque or postal order + 40p P & P to DORAM ELECTRONICS LTD All prices include VAT
a de boer company Telephone: (0760) 21627 Telex: 817912

INTERESTED IN

ELECTRONICS P
TRY A ZEDPACK!

COMPONENTS AT A PRICE
EVERYONE CAN AFFORD

Z1 3011 mixed and 1 watt resistors E1 11S
Z2 ISO mixed 1 and 2 watt resistors E1  SO
Z3 31111 mixed capacitors, most types

E3 OS
Z4 IN mixed Hectrolytics £2.26
Z5 IN mixed polystyrene caps E329
Z6 3011 mixed printed circuit

components £195
Z7 NO mixed printed circuit resistors

E145
Z9 11111 mixed miniature ceramic and

plate caps E1.20
Z10 25 assorted pots. El SO
Z11 25 assorted pr , skeleton etc. VI
Z12 20 assorted vdr's and thrmistors

£1.25
213 lib mixed hardware. Nuts bolts

self -tappers, sleeving, etc. £1  20
Z14 IN mixed, new and marked, lull spec.

transistors. Pack includes:- BC148,
BF/54, BF274, BC212L, BC238, BC1841-
PBC108 and, or lots of similar types

£4.95
215 106 mixed diodes including:-zener,

power, bridge, signal, germanium,
silicon etc. All full spec. E495

216 20 11441411 /1
Z17 20 1 N4003/10D2 El
Z18 20 assorted reners, I watt and 400mw

£1 SO
119 12  125" TIL 209 RED. LED'S £1
12010 Assorted switches, including push

button, slide. multipole, miniature etc.
Fantastic value. E1-20.

TBA 800 Audio I.C. /Op ea. 3 for E2.
90181 (78W, 15A, TO3) 3 for £1.
12V 1 3W ZENERS 10 for £1Plastic 9Clers, 10 for SOp
2011µA Miniature level/butt. meters, as

fitted to many cassette recorders. Np
Deluxe FIBREGLASS printed circuit
etching kits.
Include. 100 sq ins. of copperciad FIG
board. lib ferric chloride, (made for U.S.
army to MIL, SPEC.), 1 dalo etch resist pen,
abrasive cleaner, tweezers, etch resist dish
and Instructions. OUR PRICE E5 114
lib of FeCI. E2 2S.
150 sq. Ins. single sided board. L2 20
150 sq. Ins. double sided board. E3-30

IN Miniature switches. L2-39
100 Subminiature Reed Switches. £4.20

P/B SWITCH
These cost a fortune! Were made for
various music centres. Includes indepen-
dent and Interdependent latching types
multi pole c/o etc. Can be modified.
Can't be repeated. 3 Banks for 11.
KNOBS for Switch Banks II for £1.
Chrome or spun aluminium finish.

MINIATURE MAINS
TRANSFORMERS

Top quality. Spilt bobbin construction
will give 4  5V -0-4.5V at 250MA. lf" x If"
x 11", all sorts of uses. ONLY 1E1

3 for L2  SO.
PP3 Battery Connectors 10 for SOp.
Miniature Press to Make Switches, Red
knob. 3 for 50p.
Subminiature S.P.C.O. Slide Switches.
6 for MP.
Miniature D.P.C.O. Slide Switches.
6 for 50p.
Standard 2P. 3 Position Slide Switch.
4 for SOp.
4 < HP11 Battery Holders (2 < 2 Flat type)
with leads. 2 for Sap.
Assorted Fuse Holders including 20mm,
P.C., Panel and chassis types. Pack of 7
for 58p.
35mm Jack Sockets, switched. En-
closed type. P.C. or panel mounting.
With nuts and washers. 4 for 50p.
9" Section, Chrome on Brass Telescopic
Aerial. Plugs into any 3.5mm socket.
Approx 2'6" extended Et each. 3 for E2 SO.

SUPPRESSORS
250V. x

R.C.r
4^. Ideal for fluorescen

light suppression, car, and relays. Also fo
snubber networks. Sep each 3 for £1

ALTERNATOR RECTIFIERS
Make lovely N amp bridges, Ideal for
High Power Slattery Chargers.
Type 4AFI. Sot of 4 (2 neg. case +
2 pos. case) f.2.

Special Purchase enables us to
offer fillullard C288 Polyester Cape.
eters (Liquorice Allsorts) at the
unbeatable price of E2 for 1N mixed.
415 for INS. These consist of factory
clearance lots i.e. spillages, floor
sweepings, cosmetic rejects etc.
Also Muliard miniature electro-
lytIcs 290 mixed £2. Pack of each
123511.

To: "GEMINI ELECTRONIC COMPONENTS" DEPT EE
"THE WAREHOUSE" SPEEDWELL ST. LONDON S.E.8.

Please Quote ZED Code. Where shown. Send Cheque* or Postal Order. Plus 60p P&P.
Schools etc. SEND OFFICIAL ORDER

ZED PACKS now available for Callers at 50 Deptford Broadway, London, S.E.8.

MAIL ORDER ADVERTISING

British Code of Advertising Practice
Advertisements in this publication are required to conform to the British Code of
Advertising Practice. In respect of mail order advertisements where money Is paid in
advance, the code requires advertisers to fulfil orders within 28 days, unless a longer
delivery period is stated. Where goods are returned undamaged within seven days, the
purchaser's money must be refunded. Please retain proof of postage/despatch, as this
may be needed.

Mail order Protection Scheme
If you order goods from Mall Order advertisements In this magazine and pay by post in
advance of delivery, EVERYDAY ELECTRONICS will consider you for compensation it
the Advertiser should become insolvent or bankrupt, provided:
(1) You have not received the goods or had your money returned; and
(2) You write to the Publisher of EVERYDAY ELECTRONICS summarising the situation
not earlier than 28 days from the date you sent your order and not later than two months
from that day.
Please do not wait until the last moment to inform us. When you write, we will tell you
how to make your claims and what evidence of payment is required.
We guarantee to meet claims from readers made in accordance with the above procedure
as soon as possible after the Advertiser has been declared bankrupt or insolvent.
This guarantee covers only advance payment sent in direct response to an advertisement
in this magazine not, for example, payment made in response to catalogues etc. received
as a result of answering such advertisements. Classified advertisements are excluded.

OHIO SCIENTIFIC COMPUTERS New
Series 2 Challenger C1P £250 + 15%.
New Series 2 disc version Challenger
C1PMF 4659 + 15%. New Superboard 3
£150 15% VAT post free, with free
power supply and modulator kit. Kits for
use with old Superboard 2 (add 15%
VAT): Guard band kit EL 4K extra ram
E11195. Display expansion kit approx. 30
lines x 54 characters £20. Case E27.
Colour conversion board kit £45 or built
£65. CEGMON improved monitor rom
£2950. Cassette recorder £16.
SINCLAIR PRODUCTS SC110 10 MHz
Scope £145. PFM200 £51 95.
TV GAMES AY -3-8600 + Kit £12.98.
Stunt cycle chip + Kit £2095.
IC AUDIO AMPS with pcb. JC12 6W
£2  SO. JC2O lOW £3-54.
B ATTERY ELIMINATORS 3 -way type
6/7i/9V 300ma £3.50. 100ma radio type with
press studs 9v EC 77, 9 + fly £599. Car
convertor 12v input, output 4i/13/71./9v
800ma £3.04.
B ATTERY ELIMINATOR KITS 100ma
radio types with press studs 9v £1 114.
9 + 9v E2.30. Stabilised 8 -way types
3/4/6/71/9/12/15/18v IfrOma £312, 1 Amp
4.110. Stabilised power kits 2-18v 100ma
£3 12, 1-30v 1A £.8 30. 1-30v 2A £14-82.
12v car convertor 6/7119v 1A £162.

T -DEC AND CSC BREADBOARDS
s-dec £3.79, t-dec £4 59, exp4b £264,
exp300 £6.61.
TRANSFORMERS 6-0-6V 100ma 96p,

£3 32. 9-0-9v 75ma 96p, 10 £3 08, 2a
£4 93. 12-0-12v 100ma £1 20, la £3 TO.
SHARP COMPUTERS

Add 15% VAT to these prices. Sharp
MZ80K Computer with Basic tape and a
free tape of approx. 50 programs: 20K
version £438, 48K version E459. M280 I/0
£1.3. M280P3 £490. MZSOFD £772. PC1211
£83. CE121 £12.
PRINTERS Seikosha GP80 £250. Oki
MIcroline 80 £349. Free interface and word
processor for Superboard 2 Included.
Add 15% VAT.

SWANLEY ELECTRONICS
Dept.EE, 32, Goldsel Rd., Swanley,Kent
Post 40p extra. Prices include VAT unless
stated. Official and overseas orders wel-
come. Lists 27p post tree. Telephone
Swanley 64851.
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QUARTZ LCD
ALARM. 6 digit
hours, mins, secs,
day,date24-hour
alarm with on/off
indicator.
ONLY £8.95

CRYSTAL

MELODY
LCD, Alarm/
chronograph
plays Yellow
Rose of Texas
date, stop-
watch, dual
time.
ONLY

£14.95

LADIES WA 1CHES
5 function - Hours, mins, secs
day, date, back light, auto cal-
endar. Only 6mm thick. Ele-
gant matching metal bracelet.
Dress £8.95 Day £5.95

Send s.a.e. for
colour Brochure of

120 other bargains

SETRA

ALL WATCHES CARRY A 1

YEAR GUARANTEE. They come
complete with fully adjustable,
matching, stainless steel straps and
demonstration battery fitted (this
battery is not guaranteed). Please
add 60p for each spare battery
required. Send cheques/P.O.'s,
quoting watch/watches required to

78 CASTLE STREET,
MELBOURNE, DERBY,

DE7 fDY

QUARTZ LCD
Alarm / Chrono-
graph. 22 funct-
ions. Hours,mins,
secs, day, date,
mon th,1/10 sec
stopwatch,spl it &
lap modes, 12 &
24 hour modes,
24 hour alarm.
ONLY £12.95

QUARTZ
LCD Slim
Chronograph.
11 function.
hours, mins,
secs, 6 digit -
month, date,
day of week.
1 / 100 sec
stop watch
split and lap
modes, back-
light.
ONLY

£7.95

Please add 50p&p
per order.

QUALITY DOES NOT HAVE
TO COST VERY MUCH !

IliFiSposkAr

On Demonstration to callers.

ALL MODELS MULTI -
SPEAKER SYSTEMS
With controls, attractive
woodgrain finish.
RMS rating for 8 ohm.
12.60 12" 4 -speaker system 60 watts
264" x 144" x I I" El ISIS pair
15.90 IS" 5 -speaker system 90 watts
28" < 174" x 114" E135.95 pair
(UK c/p L545 pair)

MEI
Q -

11

SCOTT T516 STEREO
FM/AM TUNER
HIGH QUALITY STEREO FM/AM
TUNER BY SCOTT OF USA
Overall size 5" x 144" 12". Brand
new and fully guaranteed at a special
low price.
(UK c/p £1 .55) £38.95
On Demonstration for callers.

JVC BELT DRIVE
TURNTABLE
JVC TURNTABLE WITH
FREE AUDIO TECHNICA AT
100 STEREO CARTRIDGE
* 'S' shaped tone arm.
* Belt drive.
* 12" Platter. * Calibrated

counter balance weight.
* Anti -static device.
Size 121" x 151".
(UK c/p £1 -55) £29.95

1000's SOLD

TV SOUND FROM
YOUR HI-FI
High quality TV sound converter
plugs into aerial socket of your FM
tuner. 9 volt battery operated
(battery not supplied). Nothing to
look at ... but just listen!
(UK c/p 50p) 28.50
On Demonstration for callers.
(As reviewed in Popular Hi-Fi, July,
1979)

SEAS
SPEAKER
KITS 8 ohm

Professional sound hi-fi speaker kits
with high sensitivity (89-92dB).
Extended frequency response ('223'
50-20kHz, '253' 35-25kHz). Designed
and made in Scandinavia to the
highest quality. All supplied with
complete cabinet plans, tweeters/
crossovers/leads, etc. *
On Demonstration to callers.
* Hi-Fi 223. 30/45 watt 3 -speaker

8" system E43.50 pair
* Hi-Fi 253. 60/100 watt 3 -speaker

8" system E34.50 each
* Hi-Fi 403. 60/100 watt 3 -speaker

10" system E4450 each
* Hi-Fi 603. 80/150 watt 3 -speaker

12" system [64.50 each
(UK c/p f2.50)
COMPLETE RANGE OF SEAS
CHASSIS SPEAKERS, ETC,
ALWAYS IN STOCK
Also stockists for Audax, Goodmans,
Kef, Peerless, etc.

PIEZO TWEETERS

I
3 e

New low prices.
Clean sound, very low distortion
tweeters. No crossover required.
Suitable up to 100 watts-more in
series.
I Mid -range horn for disco/pa/groups

f6.95
2 Tweeter horn for hi-fi/disco/pa

£550
3 Popular hi -fl and disco E440
4 Flat type hi-fi E3.50
ON DEMONSTRATION TO CALLERS.
UK c/p 50p (up to 4 items).

STEREO ACCESSORIES
* 1987 Hi-Fi frequency equaliser

£49.95
* APM 200 Peak programme meter

(twin scale) E39-95
* MS3219 Twin Scale audio output

meter E12.95
* MC350 Tape echo sounder E513-95
FREE CATALOGUE: Large range
of speakers / stereophones / micro-
phones/mixers/PA equipment, etc-
and much more! Plus huge range of
test equipment. ALL PRICES INCLUDE
VAT. SEND LARGE 17fp SAE. ALL
PRICES CORRECT AT

AUDIO ELECTRONICS Lin geade
301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND.
TELEPHONE 01-724 3564 OPEN 9-6 Mon -Sat

OR.CALL IN AND SEE FOR YOURSELF
ORDER BY POST OR TELEPHONE WITH BARCLAYCARD/ACCESS

f zikd
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Newnes

0 MCI P

Each book presents a collection of constructional
projects, giving details of how the circuit works, how it
is assembled and how setting up and troubleshooting
problems may be solved. There are eight titles in the
series, all at £2.50

Electronic Projects in Music
A.J. Flind 0 408 00391 X

Electronic Projects in Audio
R.A. Penfold 0 408 00338 3

Electronic Projects
in Hobbies
F.G. Rayer 0 408 00354 5

Electronic Projects in
the Workshop
R.A. Penfold 0 408 00383 9

Electronic Projects in the Car
M. George 0 408 00386 3

Electronic Game Projects
F.G. Rayer 0 408 00379 0

Electronic Projects in
the Home
Owen Bishop 0 408 00346 4

Projects in Radio and
Electronics
Ian R.Sinclair 0 408 00345 6

Send coupon now (no stamp required) to
Philip Chapman, FREEPOST,

Newnes Technical Books
Borough Green, Sevenoaks, Kent TN15 8BR

Please send me

I title

I at £2.50 each. Find enclosed cheque/postal order
I for £

Address

Name

EE

-
TITAN TRANSFORMERS AND COMPONENTS

DEPT. EE CENTRAL HALL CHAMBERS

C GRIMSBY SOUTH HUMBERSIDE
MAIL ORDER ONLY

PAYMENT C VV 0 CHEQUES POSTAL ORDERS
ALL PRICES INCLUDE 15% VAT

Please send S.A.E. for complete list of our transformers

PRINTED CIRCUIT BOARD TYPES

0.6v 0,

TRANSFORMERS
0 100 120 0 120 INPUT 120 220 240

'

6.
REF AMPS PRICE P/F7

0000000900000000 I l moo) -120 -
TIP 446 0-5.2 1-79 50 1000006000001 ( 000000000601 '&00
TTP 447 0.75  2 314 60

nu.
0 V 0 V .-- 0

1 ]TTP 449 1.0.2 -236 70 PRIMARY 0 120 OR 2400 50Hz ..-120 1
TTP 450 2-08.2 299 90 SECONDARY SERIES OR PARALLEL .....0
TTP 451 418  2 4-57 125 P C B OR CHASSIS MOUNTING ]LINK  CONNECTTTP 452 833.2 5-68 130

0-9r0-9.
CHASSIS MOUNTING TYPES

Ov 134 00 6v Ov 9v Ov 90
REF AMPS PRICE P/P REF AMPS PRICE P/P REF AMPS PRICE P/P

TIP 460 0-30.2 1,79 50 TIC 446 0-5.2 185 50 TTC 460 0-30.2 185 50
TTP 461 0-50.2 2.14 60 TTC 447 075.2 220 60 TTC 461 050.2 220 60
TTP 463 0.90.2 2-36 70 TTC 449 1-0.2 245 70 TTC 463 0-60.2 2.45 70
TTP 464 1-38.2 2.99 90 TTC 450 2-08.2 310 TIC 464 1-38.2 310 90
TTP 465 2-77.2 4-57 125 TTC 451 418.2 4 70 125 TTC 465 2.77.2 4 70 125
TTP 466 5-55.2 568 130 TTF 452 8-33.2 585 130 TTF 466 5-55.2 585 130

0012r 0012v Ov 12v Ov 12v 0015v Ov 15v
REF AMPS PRICE P/P REF AMPS PRICE P/P REF AMPS PRICE P/P

TTP 467 025.2 1-79 50 TTC 467 0-25.2 185 50 TIC 474 0-200 185 50
TTP 488 038.2 2.14 60 TTC 468 0-38.2 220 60 TTC 475 0-30.2 220 60
TTP 470 050.2 236 70 TTC 470 0-50.2 245 70 TTC 477 0-40.2 245 70
TTP 471 1.04.2 2-99 96 TTC 471 104.2 310 90 TTC 478 0.830 310 90
TTP 472 2-08.2 4-57 125 TTC 472 2-08.2 470 125 TTC 479 1.66.2 470 125
TTP 473 4-16.2 5-68 130 TTF 473 4.16.2 585 130 TTF 480 3-33.2 585 130

0,15r 0-15v CrY -2440v 244 MOUNTING ITS FOR

REF AMPS PRICE P/P REF AMPS PRICE P/P
PC 8 TYPES INCLUDES

4 mu, 5 SCREWS WASHERS
TIP 474 0-20.2 1-79 50 TTC 495 013.2 185 50 SPACE85

TTP 475 0-30.2 2-14 60 TIC 490 019.2 220 60 vA KIT REF PRICE

TTP 477 0-40 2.36 70 TTC 498 0250 245 70 2 SK 12 45

TTP 478 0830 2-99 90 TTC 499 0-52.2 310 90
25 SK 25

56
4 8

TTP 479 1960 4.57 125 .TTC 500 1-04.2 4 70 125
50
100

50
sa loo

52
56

TTP 480 3-33.2 5-68 130 TTF 501 2-08.2 5 85 13U v vOLTs AMPS P/P INC

0-24v 0-24v COMPONENTS
REF AMPS PRICE P/P MAINS ADAPTORS TYPE OTY PRICE P/P

TTP 495 0-73.2 1-79 50 3 PIN 13AMP PLUG IN BRIDGE 1A500 5 85 10
TTP 496 0-190 214 60 ADAPTORS MADE IN U.K. IN 4001 10 ss 10
TTP 498 0-25.2 2.36 70 1000UF 259 4 95 IS
TTP 499 0-522 2-99 90 REF OUTPUT PRICE P/P

147UF1151/ 5 105 15
TTP 500 164.2 4-57 125 TT 100 6-7-5- 90 3.85 40

0U 160 5 85 15
TTP 501 2-08.2 568 130 TT 101 4 -J. %19,v. 4.70 40

QUALITY REEL TO

REEL Et CASSETTE TAPE HEADS +MECHANISMS

YOUR
EXTRA
HEAD!

A NEW TAPE HEAD
COULD TRANSFORM
THE QUALITY OF
YOUR TAPE RECORDER

a

MEET OUR NEW C42RPS18, THE HIGH PERFORMANCE STEREO
HEAD WITH SEPARATE RECORD & PLAYBACK CHANNELS
FOR IMPROVED DYNAMIC RANGE & RECORD MONITORING.

POPULAR UNIVERSAL CASSETTE TAPE HEADS
812-01 Mono Playback ......... ...... . ..... E1.89 C42RPH04 Stereo GLASS FERRITE RIP.... E11.60
1312.02 Mono Record/Playback E4.02

824-01 Stereo Playback E3.30
824-02 Stereo Record/Flbk E5 56
82407 Stereo R/P, (Dolby Stun) C7.87

C42RPH20 Stereo SENDUST
C42RP1 ES01 Stereo combined

R/P  Erna E10.93

C42RPS18 Stereo TWIN GAP RP E25.21

E12-09 Mono/stereo emu E 1.85
822.02 Twin track R/P E 5.97
C44RPHO3 Quad tack R/P.. E13.17
C44RP2ES01 Quad 'A track combined

8/P  Erase 126.45
C22ES02 Twin half track or.,. E 4.72

SEND FOR OUR TAPE HEAD CATALOGUE 50p

MENCILITH PLEASE ENCLOSE
306 PILP WITH
ORDER

THE MONOLITH ELECTRONICS CO. LTD. 011 PRICES
5 7 CHURCH Si CREWKERNE, SOMERSET, ENGLAND IOW)/ 74321 INCLUDE VAT
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How do we fit
over 2000
electronics tools,
toolkits and
accessories into
one envelope

Easy!

The 1981 all colour Toolrange catalogue is now
available, offering a more comprehensive
selection of electronics tools, toolkits and
production aids than in previous years, with all
items available from stock.

For your free catalogue contact Toolrange
today.

Lootran9©
Upton Road, Reading, Berkshire RG3 4JA
Telephone 0734 22245 Telex 847917

GREENWELD
443D MILLBROOK ROAD,
All prices include VAT -just

THE SPECTACULAR
1981 GREENWELD

Component Catalogue
Bigger and better than ever!!!
 60p discount vouchers
 First Class reply paid envelope
 Free Bargain List
 Priority Order Form
 VAT inclusive prices
 Quantity prices for bulk buyers
SEND 75p FOR YOUR COPY
NOW!!!

VEROBLOC BREADBOARD
New from Vero, this versatile aid for
building and testing circuits can accom-
modate any size of IC. Blocs and be joined
together. Bus strips on X & X axis -total
360 connexion points for lust £4 IS.
(Photo shows 2 blocs)

SCR PANEL & REED PANEL
Z525 Contains 11 800mA 60V 2N5061
SCR's, 11 6V8 zeners, 11 1N4004 diodes +
R's, C's etc. Only £1 00.
Z527 2 v 6V reed relays, 6 2S030 or
2S230 6 v 400V rects, + R's. Only 50p.

IN4006 DIODES
Special purchase of IA rects, Russian
made. Packed in boxes of 300, £050 per
box; 4 boxes £30 00; 10 boxes £75 00.

DISC CERAMICS
0 220F 12V 9mm dia. Ideal for decoupling.
100 for £2.75; 1000 £20 00.
0.050F 12V 15mm dia. 100 £1 53; 1000
£12 00.

TRANSFORMERS
Mains primary, 501/ 20A sec. £20 00.
Mains ori. 110V 15A sec £30.00; 20A
£40 00.

TRANSISTOR PACK K516
Take advantage of this unbelievable offer!!
Small signal NPN/PNP transistors in
plastic package at an incredibly low, low
pricell Almost all are marked with type
number -almost all are full spec devices,
some have bent leads. Over 30 different
types have been found by us, including
BC184/212/238/307/328; 13F196/7; ZTX107/
8/9/342/450/550 etc. Only available as a
mixed pack at E3/100; £7/250; £25/1000.

CALC CHIPS 60p!!!
New full spec, supplied with data. Type
MK50321-full function inc memory. Only
63p.

DISPLAYS
8 and 9 digit 7 -segment bubble type for
above chips -most have minor faults dud
segment etc. Mixture of 2 or 3 different
types with data. 5 for £1.00.

REGULATED PSU PANEL
Exclusive Greenweld design, fully variable
0-28V & 20mA-2A. Board contains all
components except pots and transformer.
Only £7 75. Suitable transformer and pots
£6'00. Send SA: for fuller details.

P.C. ETCHING KIT Mk V
The best value in etching kits on the
market -contains 100 sq ins copper clad
board, Ferric Chloride, Etch resist pen,
abrasive cleaner, two miniature drill bits,
etching dish and Instructions. All for
£4 95.

SLIDER POT SCOOP!!!
Made by Piher, types PL40CP. Silly prices
for superb goods!!
PL40CP-69 . 16 v 9mm, 40mm slide
length. 220R, 2k2 or 10k lin only. Prices
(any mix): 1-24 20p; 25-99 17p; 100+ 14p.

COMPONENT PACKS
1(503 150 wirewound resistors, 1W -12W.
Wide range of values. £2.00.
4511 200 small value poly, mica, ceramic
caps for a few pF to 0 20F £1 20.
4518 200 disc ceramic caps. Big variety of
values and voltages. £1.00.

SOUTHAMPTON SO1 OHX
add 40p post. Tel (0703) 772501

£1 BARGAIN PACKS
Each pack £1 ; any 25 packs £22
K101 16 BC239B transistors
K102 15 BC349A transistors
K103 10 BC5468 transistors
4104 18 BC18213 transistors
K105 50 1N4148 diodes
4106 18 BC184L transistors
K107 18 BC2131 transistors
K108 8 2N5060 thyristors, 30V 0-8A T092

case
4109 15 BC114 transistors
K110 4 8D131 transistors
4111 4 BD132 transistors
K112 12 3A 1001/ recta, wire ended
4113 30 DA002 recta 150V 0.5A
6114 15 XK6116 (BF241) transistors
K115 18 SP1218 (2N3702) transistors
K116 10 MPSLO1 NPN 140V T092
K117 10 8E450 PNP TV IF amp transistor
6118 16 ME4101 NPN 60V AF low noise
K119 10 2N5401 NPN 160V T092
6120 6 prs 2S096/2SB496 AF 0/P sirn

to AC128/176
6121 20 7V5 400mW zeners
4122 10 VR525 5 25V 2 2W zener
4123 10 56V 1W zener
6124 50 .02uF disc ceramic
6125 200 1k 5% 1W carbon film resistors
6126 100 a0)0pF 63V polystyrene preformed

caps
6127 25 471iF 25V axial lead caps
6128 25 1,0F 40V do
6129 8 AA113 diodes
6130 25 470R V 0.1W presets
6131 10 VA1086 thermistor
K132 12 4.70F 50V bead tants
6133 20 3 way 5A tern, blocks
6134 50 unmarked untested 0071 type

transistors
6135 30 4-70 10V radial elecs
6136 4 AC187k transistors
6137 5 18µF 100V non -polarised coos
6138 30 1-" coil former with slug
K139 40 -0250F 50V mylar caps
K140 30 05 do
6141 40 0.010F 400V axial caps (C296)
6142 25 wire ended neons std size, 90V
6143 200 squares mica insulation 25mm

sq.
6144 30 1115 3W wirewound resistors
6145 10 1500.uF 16V caps -radial PC

mntg
K146 25 330uF 4V axial caps
6147 3 150uF 350V caps -radial PC mntg
6148 30 transformer former type X228
6149 12 Ferrite rod type X036
6150 10 switches type W430
4151 12 0.125" red LED's
6152 10 0.2" red LED's
K153 30 105 heat sinks, same as G104
6154 15 5 pin 180. Din socket, clip fix
K155 100 metres thin flex (10 2m lengths)
6156 15 11" chassis mato fuseholder
4157 12 16 pin QIL-OIL IC sockets
K158 6 SPCO centre off white rocker

switches
6159 20 0.3W presets 500k V with knurled

knob
6161 20 0 3W presets 2k5 V
6162 20 0.3W presets 2M5 V with knurled

knob
6163 400 15R IW 5% preformed vert mntg

resistors
Kt64 50 22pF 2% silver mica caps
6165 20 Sub -min reed switch, body 20mm

long
K166 100 3300pF 630V polyester PC mntg

caps
6167 30 10V 400mW zener, preformed for

H mntg
K168 50 AA144 diode preformed as above
6169 30 8V2 400mW zener as 6167
6171 25 11V do
6173 12 1.5uF 25V tant bead caps
4174 12 0- 47uF 25V tent bead caps
6175 100 2000oF 2(% 125V p/s coos
6176 24 150R 0,1W vert presets
6177 24 470R 0.1W horiz presets
6178 24 470R 0 '1W vent presets
K179 24 2k 0-1W horiz presets
6180 24 2k 0.1W vert presets
K181 24 2k2 0 1W horiz presets
6185 200 IR }W CF preformed R's for

Horiz mntg, 15mm centres
K187 18 PE5030 NPN Si T092 transistors.

Vce 35V, Hfe 75
6188 18 F544 PNP Si TO92 transistors

Vice 20V, Hfe 300
6189 30 1N649 600V 0.4A diodes, pre-

formed to, H nanto

A NEW AND EXCITING HOBBY!!
BIG .WELL ILLUSTRATED BOOK

Ideal for beginners - gives
lots of general information

explains how to build
ol Of projects
.iitercorn, Rain Alarm,
i.driios,Organ,Parking

Light etc. All parts

sr-pueedd ond scan ibel
deck povide,so
NO SOLDERINGis

required. Just newts
40,V battery.

07.50 inc. VAT & Post
Also
ADVENTURES WITH MICROELECTRONICS

- Explore the world of silicon chips -
All components & DeCk. C27.95,4 VAT iimr.
Component Catalogue & Bargain List 75p

GREENWELD
4430 Mi Ittniook Road, Southampton SO1 OHX
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CLASSIFIED
The prepaid rate
advertisements is
(minimum 1 2 words),
60p extra. Semi
£6.16 per single
(minimum 2  5cm(.
postal orders, etc.,
able to Everyday
crossed "Lloyds Bank

for classified notes
24 pence per word registered

box number together
-display setting sent to

column centimetre Manager,
All cheques, Room

to be made pay- King's
Electronics and London

Ltd." Treasury 01-261

should always
post. Advertisements,

with remittance,
the Classified

Everyday
2337, IPC Magazines
Reach Tower,

SE 1 9LS.
59421.

be sent

should be
Advertisement

Electronics,
Limited,

Stamford St.,
(Telephone

When replying to Classified Advertisements
please ensure:

(A) That you have clearly stated your require-
ments.

(B) That you have enclosed the right remittance.

(C) That your name and address is written in
block capitals, and

(0) That your letter is correctly addressed to the
advertiser.

This will assist advertisers in processing and
despatching orders with the minimum of delay.

Receivers and Components

250 V d.c. working (160 V a.c.)
POLYESTER CAPACITORS

Prices per pack of five
01uF, 022uF, 047uF, luF 35p.

22uF-47uF 60p.
1 -OuF-2-2uF £1 -60.

Postage & Packing 30p, no VAT

VELCO ELECTRONICS
Manderville Terrace, Hawrkehaw, Vla Bury, Lancs.

MIXED. 100 resistors 85p. 100 diodes £1. 100
transistors £5 (new mix). 25 ICs £150. 50
C280 £1. 100 components £250 (200 £4).
10 Leds £125. 10 switches £2. Lists 15p Pre-
war onward valves, wireless, collectors
items. SAE. Sole Electronics (EE), 37 Stan-
ley St, Ormskirk, Lancs L39 2DH.

P.C.Bs. PAXOLIN 111" x 8" Hp. 16" x 111" £1 40.
ILB WT ASSORTED PIECES sop. D.S. 10" .< 81". 85p.
FIBREGLASS 12" x 8"£1.70.14" x 6" £150. D.S. 10i"
7" £1 35. 8" x 7" £1.10. PANEL WITH 40 ASSORTED
74 SERIES I.Cs. 00. 20 WIRE ENDED NEONS £1.20.
SMALL 3 TRANSISTOR AUDIO AMPS 40p. 3-£1. 300
SMALL COMPONENTS. TRANS, DIODES £1 60.
7 LBS ASSORTED COMPONENTS £3 95.3 ASSORTED
M.C. METERS £3. LIST 20p. REFUNDABLE. POST 50p.
INSURANCE ADD 20P

J. W. B. RADIO
2 BARNFIELD CRESCENT, SALE, CHESHIRE

M33 1NL

EIGHT -PAGE LIST FREE -thousands of dif-
ferent items, all at cut price. Send SAE to
PC Electronics, Thornhill, Romsey Road,
Whiteparish, Salisbury.
TURN YOUR SURPLUS capacitors, transis-
tors, etc. into cash. Contact COLES-HARD-
ING & CO., 103 South Brink, Wisbech,
Cambs. 045-4188. Immediate settlement.

For Sale
NEW BACK ISSUES OF "EVERYDAY
ELECTRONICS". Available 85p each Post
Free, cheque or uncrossed PO returned if
not in stock. BELL'S TELEVISION
SERVICES, 190 Kings Road. Harrogate,
Yorkshire. Tel: (0423) 55885.

Books and Publications
LEARN ELECTRONICS FAST. New, unique,
brilliantly simple Tutronik system. Selected
by BBC TV. No soldering. Thirty kwikbuild
electronics projects and know-how. Identify
components, read circuit diagrams, break
the colour code and connect circuits that
really work. Kit complete with simple -to -
follow instructions, circuit plans, com-
ponents and Tutronik connection system in
compact storage wallet. Only £1295 plus
75p p&p UK (£275 p&p elsewhere). Avail-
able only from Dept EE, Technocentre Ltd,
140 Norton Road, Stockton-on-Tees TS20
2BG.

Service Sheets
BELL'S TELEVISION SERVICE for service
sheets on Radio, TV etc. £1 plus SAE.
Colour TV Service Manuals on request.
SAE with enquiries to BTS, 190 King's
Rd, Harrogate, N. Yorkshire. Tel: 0423 55885.

SERVICE SHEETS from 50p and SAE.
Catalogue 25p and SAE. Hamilton Radio,
47 Bohemia Road, St. Leonards, Sussex.

Any single service sheet £1/L.S.A.E.
Thousands different Repair/Service
Manuals/Sheets in stock. Repair data
your named T.V. £6 (with circuits £8).
S.A.E. Newsletter, Price Lists. Quota-
tions.

AUSEE, 76 CHURCHES,
LARKHALL, LANARKSHIRE

(0698 883334).

Veteran & Vintage

"SOUNDS VINTAGE"
The only magazine for all vintage sound
enthusiasts, packed with articles by top
writers, covering gramophones, phono-
graphs, 78s, wireless, news, history, reviews,
etc.
Bi-monthly. Annual subscription E.6 00
(airmail extra). Send 75p for sample copy.
28 Chestwood Close, Billericay, Essex

Miscellaneous

RECHARGEABLE
BATTERIES

TRADE ENQUIRIES WELCOME

FULL RANGE AVAILABLE. SAE FOR LISTS. £1 45 for
Booklet "Nickel Cadmium Power" plus catalogue. Write
or call, Sandwell Plant Ltd, 2 Union Drive, Boldtnere,
Sutton Coldfleld, West Midlands. 021-354 9764.
* NEW SEALED LEAD RANGE NOW AVAILABLE *

Build electronic
circuits without solder
on a Roden S -Dec.
This has built-in
contacts and holes into
which you plug your components.

47111Suitable for all ages. Can be used
time after time. Ideal gift for
students or experimenters.
Full instructions and 2 circuit
diagrams with each S -Dec.

4Send cheque or P.O.to.-
RVMPraredch',d0avL Dap FE E2
Northants, NN1140E. 4/01014? plus 40p p.8p, each

EYELETS. Adapt, repair, design PCB's with
the aid of eyelets and preformed tracks.
Send for full details: Livingdale Ltd, 18
Northumberland Avenue, Costhorpe, Work-
sop, Notts S81 9JP.

SWG
10 to 26
30 to 34
35 to 39
40 to 42
44 to 46
47

48 to 49

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London 5.4.
R2. OfBc, 22 ConIngby Gardena.

ENAMELLED COPPER WIRE
1 lb 8 or 4 or
3 10 1'86 1 10

3 50 2 00 1 15

395 236 134
5 10
6 00
8 37

15 96

2 97
360
5 32
9 58

28

2 50
3 19
5 38

2 or
to
so
95

1  42
1 91

2 IN
3 69

SILVER PLATED COPPER WIRE.
14 to 22 530 3.03 1 85 1.20
24 to 30 6.50 3.75 2.20 1.40

Prices Include P&P and VAT. Orders under L2 please
add 20o SAE for Ilat. Dealer enquiries welcome.
Reg office 22 Coningeby Gordon..

BURGLAR ALARM EQUIPMENT. Top
quality brand new free catalogue and price
list. Sigma Security Systems, 13 St Johns
Street, Oulton, Leeds LS26 8JT.

ENAMELLED COPPER WIRE
SWG 1 lb i lb * lb
10 to 19 2.95 1.70 0.85
20 to 29 3-05 1.75 0.95
30 to 34 3.45 1.90 1.00
35 to 39 3.75 2.10 1-15
40 to 43 4.95 2-75 2-15
44 to 46 5.90 3.50 240

FREE WIRE TABLES WITH EACH ORDER
INDUSTRIAL SUPPLIES

102 Parrswood Road, Withington,
Manchester 20

Prices include P & P in UK

BALLARD'S OF TUNBRIDGE WELLS have
moved to 54 Grosvenor Road. No lists. SAE.
All enquiries phone T/Wells 31803.
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ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please Insert the advertisement below in the next available Issue of Everyday Electronics for

Insertions. I enclose Cheque/P.O. for £

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics)

NAME Send to: Classified Advertisement Manager

EVERYDAY ELECTRONICS
GPAG, Classified AdveAleements Dept., Room 23:17.

ADDRESS King's Roach Tower, Stamford Street, London 551 BLS.
Telephone 01-2111 5142

Rate:
Up per word. minimum 12 words. Box No. Np extra.

Company registered In England. Registered No. wan. Registered Office: King's Reach Tower. Stamford Street. London SE1 OLS.
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"SPECIAL PRICES" POST £140
BAKER LOUDSPEAKERS

Model Ohms Size Power Type Our
Inch Watts Price

Major 4, 8, 16 12 30 Hi-Fi £12
Deluxe Mk II 4, 8, 16 12 15 Hi-Fi £14
Superb 8, 16 12 30 HI-Fi £20
Auditorium 8, 16 12 45 Hi-Fi £20
Auditorium 8, 16 15 60 Hi-Fi £35
Group 45 4, 8, 16 12 45 PA £15
Group 50 4, 8, 16 12 60 PA £20
Group 75 4, 8, 16 12 75 PA £22
Group 100 8, 16 12 100 PA £26
Group 100 8, 16 15 100 PA £29
Disco 100 8, 16 12 100 Disco E26
Disco 100 8, 16 15 100 Disco £29

4 CHANNEL MIXERS £11.00
Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner with separate
controls into single output. 9 volt battery operated with
switch forfour channel mono ortwo channel stereo working.
DE -LUXE DISCO MIXER 240V. 4 Stereo Channels plus
Mike, 2 Vu meters, Headphone Monitor. £40. Post £1.

MINI MODULE LOUDSPEAKER KIT £10-95
EMI 15 x 81in. 3 -way Loudspeaker Baffle, 5in. Bass, Sin.
Middle, 3in. Tweeter; 3 -way Crossover A Ready Cut Baffle.
Full assembly instructions supplied. Response 60 to
20,000 c.p.s. 12 watt RMS 8 ohms £10.95 per kit. Two kits
£20. Suitable Bookshelf Cabinet E9.59 each. Post £1 -50
GARRARD 6-200 SINGLE PLAYER DECK
Brushed Aluminium Arm with stereo ceramic cartridge
and Diamond Stylus, 3 -speeds. Manual and Auto Stop/
Start. Large Metal Turntable. Cueing Device £22. Post £2.
and Pause Control.
ISKRA SINGLE RECORD PLAYER £8
Fitted with auto stop, stereo cartridge. Baseplate.
Size 11 x 8;in. Turntable size 7in. diameter.
a.c. mains 240V 3 speed plays all size records. Post £1.
B.S.R. SINGLE PLAYER P170/2 £2100
3 -speeds 11 in. aluminium turntable. "slim" arm, cueing
device, stereo ceramic cartridge, silver trim, bias compen-
sator, adjustable stylus pressure, plays all records, spring
suspension, 240V AC. Post £2.
B.S.R. DE -LUXE AUTOCHANGER
with stereo cartridge, plays all sire records. Post £2 £20
WOODEN PLINTHS CUT FOR B.S.R. £4
Size: 15 v 15 x 31n. Teak effect. Post £1.
BSR DE -LUXE PLINTH Teak Veneered with Hinged
Perspex Cover. Size 171 x 15 x Sin. E19.59. Post £2.
METAL PLINTH CUT FOR GARRARD
Size: 16 x14 x 3in. £5.09 Silver or Black finish. Post £2.
TINTED PLASTIC COVERS POST £1.50
Sizes: 14} x 12$ x 3in. E4.16 x 14 x 311n.£11. 171 x 91 x
31in. £3. 18 x 13}. x 3in. E6. 18 x 121 x 3in. U.
18 x 131 x 31In. with stand-up hinges £7.
R.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS £2 95 Post 45p
All parts and instructions with Zener diode printed circuit,
rectifiers and double wound mains transformer input 200-
240V a.c. Output voltages available 6 or 7, 5 or 9 or 12V d.c.
up to 100mA or less. Please state voltage required.
PP BATTERY ELIMINATOR BRITISH
Mains stabilized power -pack 9 volt 400mA max. with
overload cut out. Size 5 x 31 x 21 in. £4.50. Post 50p.

MAINS TRANSFORMERS POST 99p
250-0-250V 80mA 6 3V. 2A £4 00
250-0-250 80inA 6 3V, 3 5A. 6 3V 1A E4 60
350-0-350V 150mA 6 3V 5A, 5V 2A £10 50
350-0-350V 250rnA 6 3V 5 amp, 5V 2A £12 50
300-0-300 120mA 2 6 3V 2A C.T.; 6 3V 2A £10 00
220V 45mA, 6 3V 2A E2 5J
250V 60mA, 6 3V 2A £2 75
GENERAL PURPOSE LOW VOLTAGE
2A, 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30V £6 00
1A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £6 00
2A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £9 SO
3A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £12 50

1612V 10OrnA E1 30 12V 300mA5, 8, 10,',/ ;A £2 90
£1 50. 12V 750mA £2 25. 40V 2A tapped 10V or 30V
£3 50. 10-0-10V 2A £3.6V 500mA £2.00.30V 5A + 34V
2A CT £4. 2 18V 6A £11. 12-0-12V 2 amp £3 50.
25-0-25V 2A £4 MI. 20-0-20V IA £3 50. 30V 1;A £3 30.
20V 1A £3. 9V 3 amp £3 50. 60V, 40V, 20V 1A £4.
15/0/15V 2A £3 75. 32-0-32V 6;A £11. 9V 250mA £1 50.
30V 2A £3 50.
AUTO TRANSFORMERS 115V to 240V 500W£12 00
TRANSFORMERS CHARGER RECTIFIERS
6 -12v -3A £4.00 6 -12v -1A 90p
6 -12v -4A U Se 6 -12v -2A El 10
6 -12v -6A EB 56 6 -12v -4A £2.90

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 2Iin. sides;
6 , 4in. £1.20;8 6in. £1 50; 10 , 7in. £1 90; 14 x gin. £2.50;
16 - 6in. £2 40; 12 3in. £1 50; 16 ' 10in. £2-70; 12 x Bin.
£2 20. ANGLE BRACKET, 6 ; tin. 25p.
ALUMINIUM PANELS, 18 s.w.g. 6 ,. 4in. 36p; 8 x 6in.
60p; 10 , 7in. 60p; 12 5in. 60p; 12 ' Bin. 90p: 16 6in.
90p; 14 x 9In. 1 -20; 12 12in. £1 30 ;16 10in. £1 40.
ALUMINIUM BOXES, MANY OTHER SIZES IN
STOCK 4 0 2 x 2in, £1 00: 3 x 2 x tin. 80p; 6.. 4, 2in.
£1.30; 8 x 6 x 3in. E2111; 9 n 4 x 4in. £230; 10 * 7 x 3in.
£2.56; 12 x 8 x 3In. E3 -N; 12 x 5 x 3in. £2.30.

HIGH VOLTAGE ELECTROLYTICS
8/350V 35p 8+8/450V 75p 50+50/300V 50p

16/350V 45p 8+16/450V 75p 32+32/500V £1 80
32/500V 75p 20+20/050V 75p 100+100/275V 65p
50/500V £1 20 32+32/350V 75p 150+200/275V 70p

8/800V £1 20 16/500V 65p 220/050V 95p

Post 50p Minimum. Callers Welcome.
Access -Barclay -Visa. Lists 20p. Closed Wed.

Radio Components
Specialists

337 WHITEHORSE ROAD
CROYDON, SURREY, U.K. Tel. 01-684 1665

L B ELECTRONICS
Range of new battery eliminators 6v D.C.
200mA. 95p each, p/p 35p
Scoop Purchase 2114 (full spec) £1.85 p/p 25p

SPECIAL OFFER
 5in. LED displays FND 500 full spec. common
cathode. 50p, p/p 25p
FULL SPEC. 5 digit -11 inch DIL package.

5 for £1.50, p/p 25p
2in, red LEDs. 12p each

TIL209 red. 10p each
Tantalum capacitors 4.7uf at 25v.

14 for £1, p/p 25p
2716 Eprom single rail full spec.

£6.95, p/p 25p
7in. Cable Ties 50 for 75p, p/p 25p
HP 5082 4 Digit DIL Displays 1.1 or an inch

(CC) £1  50 each, p/p 25p
CAPACITORS
1600 UF 10 volt 160 UF 25 volt

One dozen of each £1.00, p/p 25p
22 way DIL IC Sockets gold-plated

12p each, p/p 25p, minimum order 101
JUST ARRIVED

Brand new Burroughs 96 keyswitch keyboard
(Clare Pender Reed). £12 each, p/p £1 50
Mini -box fans 80mm x 80mm (approx.),
115v A.C. (brand new). £450 each, p/p £1
Selection of digital cassette decks, new and
used, from £28.

Phone for requirements.
OUT OF HOURS TEL. ANSWERING SERVICE

* ALL PRICES INCLUSIVE OF VAT *
* MANY SURPLUS COMPUTER BARGAINS *
* ACCESS 6 BARCLAYCARD ACCEPTED *

L B ELECTRONICS
11 HERCIES ROAD, HILLINGDON,

MIDDLESEX UB10 9LS
Tel: UXBRIDGE 55399

OPEN MONDAY -SATURDAY. CLOSED ALL DAY
WEDNESDAY.

9.30-6.00 Lunch 1-2.15

MAINS INTERCOM NO
BATTERIES
NO WIRES

ONLY

£37.99
PER PAIR

+ VAT £570
The modern way of instant 2 -way communications.
Just plug into power socket. Ready to use. Crystal
clear communications from room to room. Range
2 -mile on the same mains phase. On/off switch.
Volume control, with 'buzzer' call and light indicator.
Useful as inter -office intercom. between office and
warehouse, in surgery and in homes. P. & P. £1 -85.
Also F.M. 2 channel "touch" model £5595 + VAT
£840 P&P £1.95.

NEW AMERICAN TYPE CRADLE
TELEPHONE AMPLIFIER

£18.95
VAT £285

P&P £1 25
Latest transistorised Telephone Amplifier, with
detached plug-in speaker. Placing the receiver on to
the cradle activates a switch for immediate two-way
conversation without holding the handset. Many
people can listen at a time. Increase efficiency in
office, shop, workshop. Perfect for "confef nice"
calls: leaves the user's hands free to make notes,
consult files. No long waiting, saves time with long-
distance calls. On/off switch, volume control, con-
versation recording, model at £2095 + VAT £3-15.
P&P £1.25.

DOOR ENTRY SYSTEM
No house / business / surgery should be without a
DOOR ENTRY SYSTEM in this day and age. The
modern way to answer the door in safety to un-
wanted callers. Talk to the caller and admit him
only if satisfied by pressing a remote control button
which will open the door electronically. A boon for
the invalid, the aged, and busy housewife. Supplied
complete d.i.y. kit with one internal Telephone,
outside Speaker panel. electric door lock release (for
Yale type surface latch lock): mains power unit,
cable (8 -way) for 50 and wiring diagram. Price
£5995 + VAT £9.00 + P&P £1.95. Kti with two
Telephone £6 995 + VAT £1050 + P&P £2.15.

10 -day price refund guarantee on all items
WEST LONDON DIRECT SUPPLIES (EE1)
*"""' 169 KENSINGTON HIGH STREET.

LONDON. WS Tel: 01-937 5548

If you find
an ad

unacceptable,

don't turn
the page:

turn to us.

Every week, millions of
advertisements appear in the press,
on posters and in the cinema.

Most of them comply with the rules
contained in the British Code of
Advertising Practice and are legal,
decent, honest and truthful.

But if you find one that, in your
opinion, is wrong in some way,
please write to us at the address
below.

We would like you to help us keep
advertising up to standard.

The Advertising Standards Authority.
If an advertisement is wrong,

we're here to put it right.
A.S.A. Ltd., Brook House,

Torrington Place, London WC1E 7HN

Published approximately the third Friday of each month by IPC Magazines Ltd., Kings Reach Tower, Stamford Bt., London BEI 9L8. Printed to England by Index Printers Ltd.. Dunstable. Reds.Bolegeots
for Australia and New Zealand --Cordon and notch (A/S1a) Ltd. South Africa -Central New. Agency Ltd. Subecriptiona: Inland 69.00, Overseas g10.00 per annum payable to IPC Berrie., Oakfleld House, Perry -
mount Road, Haywards Heath, Sussex. Everyday Electronics le eold subject to the following conditions namely that It shall not, without the written consent of thePublishers first given, be lent, resold, hired out
or otherwise disposed of by way of Trade at more than the recommended selling price shown on cover, excluding Elm where the selling price Is subject to V.A.T., and that it shall not be lent. resold, or hired
out or otherwl. dinowil of in a mutilated condition or In any unauthorised cover by way of Trade, or affixed to or as part ofany publication or advertising, literary or pictorial matter whatsoever.



E.E. PROJECT KITS
Audio Effects Unit ZB122 Oct. 80 £1225 Signal Level Indicator ZB36 Oct. 79 £4 50Phone Call Charge Jogger ZB121 Oct. 80 £6 00 High Impedance Voltmeter ZB35 Oct. 79 £1450Darkroom Controller ZB123 Oct. 80 £17 ?5 Universal Oscillator ZB37 Oct. 79 £3.50Bicycle Alarm ZB124 Oct. 80 £9 25 Chaser Light ZB4 Sept. 79 £1750Precision Parking Pad ZB73 Sept. 80 £3 50 Low Power Audio Amplifier ZB3 Sept. 79 £3.75Lights Failure Monitor ZB77 Sept. 80 £8 75 Simple Transistor Tester ZB2 Sept. 79 £5.50TTL Power Supply Unit ZB78 Sept. 80 £9 50 Varicap MW Radio ZB1 Sept. 79 £8.50Duo-Deci Timer ZB75 Sept. 80 £8 50 Quiz Referee ZB12 Aug. 79 £4 75"TTL Logic Probe ZB76 Sept. 80 £3 25 Touch -on Pilot Light ZB10 Aug. 79 £2 00Bedside Radio ZB74 Sept. 80 £1425 Trailer Flasher ZB9 Aug. 79 £3 00Auto Lighting -Up Warning ZB71 Aug. 80 £5 65 Swanee Whistler ZB8 Aug. 79 £3 50Audio Millivoltmeter ZB70 Aug. 80 £1775 Electronic Tuning Fork ZB7 Aug. 79 £8 90Weather Centre (Electronics only) ZB72 Aug. 80 £4750 Power Supply 9V ZB6 Aug. 79 £8 25Brakesafe Monitor ZB68 A ug. 80 £7.50 Warbling Timer ZB5 Aug. 79 £5 80Cricket Game ZB69 Aug.80 £1495 Water Level Indicator ZB111 July 79 £4 50Zener Diode Tester ZB79 July 80 £5 00 Dolls House Lights Economiser ZB107 July 79 £4 50Signal Tracer ZB80 July 80 £5 00 Darkroom Timer ZB17 July 79 £2 50General Purpose Amplifier ZB81 July 80 £6 00 Soldering Iron Bit Saver ZB13 July 79 £9 25Voltage Converter ZB82 July 80 £4 75 Voltage Splitter ZB15 July 79 £3 25Autowaa ZB83 July 80 £1925 Conference Timer ZB14 July 79 £3800A.F. Signal Generator ZB84 July 80 £2000 Electronic Canary ZB19 June 79 £4 50Courtesy Light Delay ZB85 July 80 £5 25 Tremolo Unit ZB18 June 79 £1000Auto Phase ZB86 July 80 £1925 Meter Amplifier ZB21 June 79 £3.50Battery Voltage Monitor ZB64 May 80 £4 80 Quad Simulator ZB22 June 79 £8 00Lights Warning System ZB63 May 80 £3 60 Short Wave Converter ZB25 May 79 £1375Autofade ZB66 May 80 £1025 Electronic Dice ZB24 May 79 £1350Dual Line Game ZB65 May 80 £2500 Intruder Alarm ZB23 May 79 £2300Audio Tone Generator ZB67 May 80 £3 50 Shaver Inverter ZB26 April 79 £8 00"Pre -tuned 4 -Station Radio ZB62 May 80 £1400 Touch Bleeper ZB27 April 79 £3 25Gas Sentinel ZB61 April 80 £2700 Choke Warning Device ZB28 April 79 £7 50Automatic Level Control ZB60 April 80 £8 00 Transistor Tester ZB100 April 79 £4 00Cycle Direction Flasher ZB59 April 80 £1450 One Transistor Radio MW/LW ZB104 March 79 £7 25Cable and Pipe Locator ZB54 March 80 £3 75 Time Delay Indicator ZB98 March 79 £4 00Stereo Headphone Amplifier ZB57 March 80 £1525 Micro Chime ZB96 Feb. 79 £1200Doorbell Register ZB58 March 80 £3 60 Lights Reminder for Car ZB32 Jan. 79 £4 50Five Range Current Limiter ZB53 March 80 £4.50 Headphone Enhancer ZB101 Jan. 79 £4 00Kitchen Timer ZB55 March 80 £1275 Solid -State Roulette ZB95 Jan. 79 £1825Touch Switch ZB56 March 80 £9 00 I'm First ZB105 Jan. 79 £3 70Micro Music Box ZB45 Feb. 80 £1700 Continuity Tester ZB115 Jan. 79 £4 30Simple Short Wave Receiver ZB44 Feb.80 £1800 Fuzz Box ZB106 Dec. 78 £5 00Morse Practice Oscillator ZB43 Feb. 80 £6 00 Vehicle Immobiliser ZB110 Dec. 78 £5 00Slide/Tape Synchroniser ZB42 Feb.80 £11 50 Audio Effects Oscillator ZB109 Nov. 78 £3 50Spring -Line Reverb Unit ZB49 Jan.80 £2250 Tele-Tel ZB94 Nov. 78 £1780Mains on/off Timer ZB48 Jan.80 £3000 Radio MW/LW ZB116 Oct. 78 £7 00Power Supply 3-9V ZB47 Jan.80 £4 50 Sound to Light ZB112 Sept. 78 £7 00Loft Alert ZB46 Jan. 80 £3300 R.F. Signal Generator ZB93 Sept. 78 £2050Lightcall ZB103 Dec. 79 £6 25 Guitar Tone Booster ZB117 5.ept. 78 £5 00Burglar Alarm ZB51 Dec. 79 £5 00 A.F. Signal Generator ZB119 Aug. 78 £1000Baby Alarm ZB40 Nov. 79 £8 50 Ouagmire ZB120 July 78 £9 50Opto Alarm ZB41 Nov. 79 £5 00 Tele-Bell ZB118 June 78 £1225Radio Tuner MW/LW ZB108 Nov. 79 £1475 Weird Sound Effects Generator ZB113 March 78 £3 SO3 -Function Generator ZB52 Nov. 79 £2500 Catch -a -Light ZB102 March 78 £6 00One Armed Bandit Z B33 Oct. 79 £21-00 Chaser Light Display ZB97 Feb. 78 £2200Lights -on Reminder ZB34 Oct. 79 £4-60 Car System Alarm ZB92 Feb. 78 £4 50

* TEACH -IN 80 *
This popular monthly constructional series started in E.E. in 1979 and is a must for beginners to electronics. The sheer simplicity of the
whole project experiments lends itself to be made by any beginner young or old. Basic technical principles and symbols explained in
great detail. Start at the beginning with a hobby that could become a worthwhile career, our kit comes complete with all parts as specified
by E.E.

List A, B and C £2250. Monthly reprints from October 1979 available at 40p each per month extra or £4 50 for whole series.
E.E. project kits supplied with cases except items marked '. All kits come complete with items as specified plus Texas i.c. sockets

where required, also veroboard connecting wire etc.
If you do not have the issue of E.E. which contains the project we can supply a reprint at 40p extra.
Personal callers please ring to check availability of kits.

All prices include post, packing and 15% V.A.T.

LATE EXTRA
MINI I.C. RADIO OCTOBER '80 ZB12.6 £1035
DUSK/DAWN RELAY OCTOBER '80 ZB125 £7 45
SOUND TO LIGHT ZB127 NOV. '80 £1900
GUITAR PRACTICE AMPLIFIER ZB128 NOV. '80 £1685
REACTION TESTER ZB129 NOV. '80 £1025
PRECISION TIMER ZB130 NOV. '80 £2100
TRANSISTOR TESTER ZB131 NOV. '80 £8 00
SOIL MOISTURE MONITOR ZB132 NOV. '80 £5 00
OTHER THAN STATED, PRICES ON APPLICATION.

Shop Hours Mon -Friday 9-5.30 p.m. Sat. 9-4.30 p.m.
Telephone. 01-226 1489

T. POWELL
306 St. Pauls Road, Highbury Corner, London N.1.

Wa.41411
MEM=

VISAMIMI
Visa/Access cards accepted
Minimum telephone Orders £5 00
Minimum Mail Order £100



A massive new
catalogue from Maplin
that's bigger and better
than ever before. If you
ever buy electronic
components this is the
one catalogue you must
not be without. Over
300 pages, it's a
comprehensive guide to
electronic components
with thousands of
photographs and
illustrations and page
after page of invaluable data.
We stock just about
every useful component
you can think of. In fact,
well over 5000 different
lines, many of them hard
to get from anywhere
else. Hundreds and hundreds
of fascinating new lines,
more data, more pictures and
a new layout to help you
find things more quickly.

maxim
Maplin Electronic Supplies Ltd.
All mail to: P.O. Box 3, Rayleigh, Essex SS6 BLR.
Telephone: Southend (0702) 554155. Sales 10702) 552911
Shops:
159-161 King Street, Hammersmi don W
284 London Road, Westcliff-on- ex. Te
Bothyiops closed Moneys.

748 0926
d (0702) 554000

PLUS
LOW PRICES

such as
Resistors from 1

Multimeters from £4.25
Ni-Cads from £1.15

Stereo Headphones from £3.49
Radios from £2.95
Over 300 Books

21 Different ranges
of capacitors, etc.,

etc , etc ,

INI Ell ME Ell WE I
Post this coupon now for your copy of our 1981
catalogue price El.
Please send me a copy of your 320 page catalogue.
I enclose El (Plus 25p p&p). If I am not completely
satisfied I may return the catalogue to you and have
my money refunded. If you live outside the UK send
E1.68 or 12 International Reply Coupons.

I enclose E1.25

Name

I Address. _
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