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QUARTZ LCD
5 Function
Hours, mins., secs.,
month, date, auto
calendar, back -light,
quality metal
bracelet.

£6.65
Guaranteed same
day despatch.

Very slim, only
6mm thick.

QUARTZ LCD
ALARM 7 Function
Hours, mins., secs.,
day, date, alpha day,
back -light, auto
calendar.
Adjustable stainless
steel bracelet.
Only 9mm thick.

£18.65

SOLAR QUARTZ LCD
Chronograph
6 digit, 11 function.
Hours, mins., secs.
1/100, 1/10 secs.,
mins.
Split and lap
modules.
Auto calendar and
back light.
Powered from solar
panel with battery
back-up.

£14.95

HANIMEX
Electronic
LED Alarm Clock

Features and Specification:
ourltninute display. Large LED display with

p m. and alarm on indicator. 24 Hours alarm with
on/off control. Display flashing for power loss
.ndication. Repeatable 9 -minute snooze. Display
bright/dim modes control. Size: 5.15" x 3.93" x
2.36" 031mm x ltmm x 60mrn).
Weight, 1.43 lbs (0.65 kg).

£8.65
Guaranteed same
day despatch.

M13

QUARTZ LCD
7 Function
Hours, mins., secs.,
month, date, auto
calendar, back-
light, seconds
STOP WATCH.

£9 65
Guaranteed same
day despatch.

Very slim, only
6mm thick.

QUARTZ LCD Alarm
Chronograph with Dual
Time Zone Facilit
Constant LCD Onplar of
flours and minutes. plus
optional seconds or
date display. plus clay
of the week and am/pm
indication.
Perpetual calendar, day.
date, month and year.
24 hour alarm with on/
off incliution.
1/10second chrono-
graph measuring net.
lap and first and second
place times.
Dual time e tacility
night light
Only 9mm thick

£24.65

SEIKO Alarm Chrono
LCD, hours, mins.,
secs., day of week,
month, day and date,
24 hour Alarm, 12
hour chronograph,
1/10th secs., and
lap time.
stainless steel,
HARDLEX glass.

List Price £130.00

METAC PRICE

£105.00

M10

MARTZ LCD
Ladies Slim Bracelet
5 function.

Hours, mins., secs.,
day, date and back
light and auto
calendar.
Elegant metal
bracelet in silver or
gold.
State preference.

£15.95
Guaranteed same day
despatch.

M14

QUARTZ LCD
11 Function SLIM CHRONO
6 digit, 11 functions.
Hours, mins., secs., day,
date, day of week.
1/100th, 1/10th, secs.,
10X secs., mins.
Split and lap modes.
Back -light, auto
calendar. Only 8mm
thick.
Stainless steel bracelet
and back.
Adjustable bracelet.

Metac Price

£12.65 Thousands sold!

Guaranteed same day despatch. M3

QUARTZ LCD Alarm
Chrono with front alarm
Dual time.
Ten function, 6 digit.
Hours, mins., secs.,
date, day of week,
stopwatch, split time,
alarm, second watch
(dual time), back-
light.

£27.65

--r

SEIKO Chronograph
LCD, hours, mins.,
secs., day of week,
month, day, date,
12 hour chrono-
graph, 1/10th secs.
and lap -time.
Back light, stainless
steel water resistant,
HARDLEX glass.

List Price £85.00

METAC PRICE

£68.00
M11

QUARTZ LCD
Ladies 5 Function
Only 25 x 20mm and
6mm thick.
5 function. Hours,
mins., secs., day, date
and back light and
auto calendar.
Elegant metal
bracelet in silver or
gold.
State preference.

£9.95
Guaranteed same day
despatch.

(
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HOW TO ORDER
Payment can bC made by sending cheque, postal order, Barclay. Access or American Express card
numbers. Write your name, address and the order details clearly, enclose 30p for post and packing
or the amount stated. We do not wait to clear your cheque before sending the goods so this will
not delay delivery. All products carry 1 year guaranteee and full money back 10 day reassurance,
Battery fitting service is available at our shops. All prices include VAT

Trade enquiries: Send for a complete list of trade prices - minimum order value £100.
Telephone Orders: Credit card customers can telephone orders direct to Daventry or Edgware Rd.,
24 hour phone service at both shops: 01-723 4753 03272-76545.

CALLERS WELCOME
Shops open 9.30 - 6.00.

QUARTZ LCD
ALARM 6 Function
Hours, mins., secs.,
month, date, back-
light, 24 hour
ALARM.
Adjustable stainless
steel bracelet.
Only 9mm thick.

£12.65

M4

QUARTZ LCD
Alarm Chrono
Ten function, 6 digit
Hours, mins., secs.,
date, day of week,
stopwatch, split time,
alarm, second watch
(dual time), back-
light
FRONT BUTTON
OPERATION

£22.65

M8

SOLAR QUARTZ LCD
5 Function
Genuine Solar

Solar panel with
battery back-up.
Back light and auto
calendar.
Hours, mins., secs.,
day, date.
Quality metal
bracelet.

£ 9.95
Guaranteed same
day despatch.

?!513.'"+
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DIGITAL
LED CLOCK

Automatic brightness control. Weekend
alarm cancel.

Features and Specification:
Hour/minute display. Large LED display with
P.m. and alarm on indicator. 24 Hours alum with
on -off control. Display flashing for power loss
indicator. Repeatable 9 -minute snooze. Auto-
matic brightness control. Weekend alarm cancel.

£10.95

M16

Meta( ELECTRONICS
& TIME CENTRES

North & Midlands
67 High Street, DAV ENTRY

Northamptonshire
Telephone: 03272 76545

South of England
327 Edgware Road

LONDON W.2
Telephone: (01) 723 4753
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WATFORD ELECTRONICS
35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND

MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9

ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASHICHEQUE/
P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 302. TO ALL ORDERS UNDER £10 00. OVERSEAS ORDERS
POSTAGE AT COST. AIR;SURFACE. Send 50p (plus 25p p&p) for our catalogue.
VA T Export orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise.

all prices are exclusive of VAT. Please add 8% to devices marked `. To the rest add
129%.

We stock many more items. It pays to visit us. We are situated behind Watford Football
Ground. Nearest Underground;BR Station: Watford High Street. Open Monday to
Saturday 9.00 am -8.00 pm. Ample Free Car Parking space available.

POLYESTER CAPACITORS: Axial lead type (Values are in 115)
400V: 0 001, 0-0015, 0.0022, 0-0033. 0-0047, 0.0068, 0-01. 0-015, 0018 9p; 0-022. 0-033, 11p;
0-047, 0.06814p; 0-1017p; 0.15, 0-22 24p; 0-32, 0-47 41p; 0-68 48p.
160V: 0.039. 0.15, 0.22, 11p; 0-33, 0-47 192: 0.68, 1.0 22p; 1 5 29p; 2:2 32p: 4.7 489
DUBILIER: 1000V, 0-01, 0.015 20p; 0-022 22p; 0.047 26p; 0-1 38p; 0-47 411p; 1 -01750.
POLYESTER RADIAL LEAD (Values in LIF) 250V: FEED THROUGH
0-01, 0-015, 0-022, 0-027 5p; 0-033, 0-047, 0-068, 0-1 79:0-15 122; CAPACITORS
0-22, 0-3313p; 0-4717p: 0-6819p; 1-0 24p; 1-5 309; 2-2 342. 100uF 350V Op

ELECTROLYTIC CAPACITORS: Axial lead type (Values are in SF) 500V: 10 40p; 47 639;
250V:100 659;63V 0.47, 1 0.1 5,2 2.2 5,3 3.4-7, 6.8.8 10,15, 2289; 47,32,5015p ;63,100 279
50; 50, 100,22025p; 47032P; 100050p; 40V: 22, 33. 9p; 100129; 220068p; 3300629; 470085p;
35V: 10, 33 7p; 330, 470 32p; 1000 499: 25V:10.22, 47 6p; 80, 100, 160 Op:220, 250 13p; 470, 640
25p; 1000 27p; 1500 30p; 2200 45p; 3300 689; 4700 852: 16V:10, 40, 47, 68 7p; 100,125 8p; 220,
330 14p; 47016p; 1000, 1500 209; 2200 349; 10V: 100 8p; 640129: 1000 140.
TAG -END TYPE: 70V: nos 89p; 4700 135p; 50V:10,000 2559; 40V: 2500 65p; 3300, 4700 7012;
15.009 450p; 25V: 4700 2200 48p; 325V: 200+100+50+100 190p; 32+32 1759.
TANTALUM BEAD CAPACI- POTENTIOMETERS OPTO
TORS 35V: 0.1.aF, 0.22, 0 33, 0.47, (AB or EGEN) ELECTRONICS*
0-68, 1 0, 2-28F. 3-2, 4-7. 6.8 2SY: Carbon Track. OW Log & 9W LEDs plus clips
1.5, 10 20V:1 516V: 108F 139 each Linear values TIL209 Red 13
47, 100 40p. 10V: 220F, 3320p 6V: 5000. 1K 62K (I in only) Single 27p TIL211 Grn 17
47,68, 100, 30p 3V: 68, 1008F. 20p 5K0 -2M 0 single gang with D.P. TIL212Yeflow 13

Switch 65p 2- Red 13MYLAR FILM CAPACITORS 0,A o sin le gang 270 2.Yeilos, Gee*, 13
100V: 0-001,0-002, 0.005, 0:01aF 6p 5K 0-21.1(2 dual gang stereo 3p 52are C 2
0M5. 0.02, 0.04. 0.05, 0 056oF 7P OR...2 10POTENT1OMETESLIDER0-10F, 0 2 9p SOY: 0 47 129 . es

MINIATURE TYPE TRIMMERS
2-5 OF. 3-10pF, 10-40pF 22p 10K 0-5130K 0 dual gang 11110

Self Stick Grad--ated Bezels 22o5-25pF. 5-45pF, 60pF, 882F 302
PRESET POTEMITIOMETERSCOMPRESSION TRIMMERS Vert vc reo,

3-40pF.10-80pF 309; 25-1902F 339 o_iw 5,2,__50La
zi

100-5000F 45p; 12500F 609 0-15W sea 3102 10v
POLYSTYRENE CAPACITORS ..:-.="N?:ep'-'8 Yer' Mc
IODF to lnE 8p; 1 5nF:: _-='t_ sfaif 5%

 = - Sae' 11.SILVER MICA
4-7, 6-8, 10. 12. 1-- sx 4 -4- - -  AL VG
75.82. 85. 100.120. 75,2. 22:2 90 - 1 So 19
250. 300. 330. 3K MC 7-2_ - - 072 23 1 SO
500, 620 160 59 4IP
1003. 1200. 193C ZOC 290 -sax,- - :-.916:Z

Ides - :2-71/ 1110 89CERAMIC TRIMMER 1M - ..SSCAPACITORS ea.-.7-7yoe - _to-- I -

SOLDERCON MILS'
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JACK PLZ.KS SOCKETS

2P

2 4 5

139

259
32=

leo
111.2

1/9
lip

Sc
6.2
Ilo 270
15p 04:

Plugs Sockets
leo
139 lop

In Line
290
202

CO -AXIAL
10p 12p

:natal 186 1119

PHONO Op single
assorted colours 186 ip double
Metal Screened 15p 15p4 -way

BANANA 4mm 11p 120
2mm 106 10p
1mm Op Op

WANDER 3mm 6p 6p

JACKSONS VARIABLE
CAPACITORS
Dielectric
100/3009F 140p
500pF 165p
61 Ball Drive
4511 IDAF 115p
Dial Drive 4103
6 1/36 1 6502.
Drum 54mm 309'
0-1 .3652F 2452
00 2 365pF 275p

0 2 365pF with
slow motion
Drive 3259
00 208;176 2850

with slow
motion drive 3259
C1304 -52F 10 15
25 50 pF 175p.
100. 150p1 2159"
'L' 3 x 310pF 495p
003 x 25pF 430p

DENCO COILS RDT2 92p
'DP' VALVE TYPE RFC 5 chokes 912
Randy 1 to 5 BI., RFC 7 (19mH) 9517
Rd., Yl. Whr.. 86p 1 FT 13; 14; 15;
6-7 B.Y.R. 75p 16' 17 862
1:5 Green 92p 1 FT 1811.6 99p

o 1 Fr 181465 1050
Rd., Wht. 93p TOC 1 869
BOA Valve Holder MW5FR 82p

25p MWILW5FR10215

VEROBOARD* 0.1 0.15 0.15
(copper clad) (plain)

46p 39p 24p
55p 50p 31p

25x 35
25 x 5
n x 31 55p 500
31 . 5 62p 67p
26 a 17 169p 135p
31 >, 17 2182 1802
41 ., 17 noo -
Pkt of 35 pins
Spot face cutter
Pin Insertion tool

43p
929

120p
183p
30p
859

1209

12p
22p

159
209

0-zsw los and liPeor Tail-fes_. Sec spa -s0-500K Q single gang 709 :SAX 255
C A- 3-105

-105
Ln"  C 5'115cC.5-115

CSIr ss
_A- 3'

C_A -r IN
121

IiAx3640 175
LCD n ;1 575

675

SWITCHES*
TOGGLE 2A
SPST SUp
DPDT zip
4 poke on 549
SUB -MIN
TOGGLE
SP crlangeorw 599
SPST on off 549
DPDT 6 Usgs 71113

DPDT c off 79p
DPDT Biased 1159
SLIDE 250V:
!A DPOT 149
IA DP c 159

DPDT 139
4 208 c fear 24*
PUSH BUTTON
Spetag Loaded
SPST tf! 659
SPOT c cm- lip
DPDT 6 Tag 1159

SWITCHES * Miniature Non -Looting
Push to Make 15p Push to Break 259
ROCKER (white) 10A 250V
SP changeover centre of 30p
ROCKER: (black) on/off 10A 250V 230
ROCKER: Illuminated (white)
Lights when on: 3A 240V 52p
ROTARY: (ADJUSTABLE STOP) 1 pole.
2-12 way 2p)2 -6W 39/2-4W 4p/2 -3W 41p
ROTARY: Mains 250V AC, 4 Amp 45p

DIL SOCKETS * (Low Profile - Texas)
18 pin 10p; 14 pin 12p; 16 pin 13p; 18 pin 20p;
20 pin 27p; 24 pin 30p; 28 pin42p; 40 pin 559.

DIODES ZENERS SCRs*
AA119 18 Range 2V7 to Thyristors
A A129 20 39V 400mW 1ASOV 38

BA100 12
9p each 1A100V

472Range 3V3 to 1A200V137126 14 32y. 1.3W 52
BY127 14 122 each 1A6gg \if 70

0A9 75 5A300V 3.:
CR033. 143 NOISE 5A100V

10
25J 160 5A600V 43

0A70 12 *BRIDGE 8A300V 488A500V

58
0A79 15 RECTIFIERS 8A600V 85
0A81 15 (Plastic case) i2A300V 59
°A85 14 tAj50V 20 12A500V 92

()Ago 7 1A/100V 22 BT106 150

0A91 6 1A/200V 25 C106D 33

0 A95 $ 1A/400V 29 TIC44 25T1C45

450A200 9 1A/600V 34
0A202 11 2A/50V

35 - -
14914 4
N916- 5

2A/100V 44

14400112* 5 2A/200V 46

N4003* 6 2A/400V 53
N400415* 6 2A/600V 65
N4006/7* 7 4A,100V 7254448 4
S44 20 4A/200V 75

3A/100V* 4A/400V 79
15 4A/600V 105

3A/400V* 4A/800V 120
20

3AI600V* 6A/100V 73

24 6A;200V 78

3A;1000V* 6A:400V 85
30 BY164 56

6,41600V 60 VM18 OIL 40 ST2 25

TRIACS*
3A100V 43
3A200V 49
3A400V 50
8A100V 54
8A400V 64
8A800V 108
12A100V 60
12A400V 70
16A100V 95
16A500V 150
25A800V 295
40669 120

D IAC*

TTL 74* 1 7494 75 74193 98 4056 134 LINEAR IC's MC1488* 55
7400
1401

13 7495
1317496

65
57

74194
74195

98
98

4059
11:

702
709C 14 pin

75
35

MC1489*
51021495*

90
350

7402 14 7497 189 74196 93 4061 1425 710* 67 MC1496 92
-403 14 74100 80 4062 999 723* 45 MC1710 79
7404 14 74105 62 74198 150 4063 110 733* 125 MC3401 52
7405 18 7410717597515074197 4066 58 741C* 8 pin 18 MC3403` 135
1406 38 74109 54 75401 4067 380 747C* 78 MC334017* 120
7407 38 74110 54 75492 80 4068 22 748C* 38 MC3360P 120
7408 17 74111 68 4069BE 20 753 150 MFC40008 85

CMOS*
4000 15

7409
7410

17
15

74112
74116

11 92: 4070
4071

32
21

810
8038CC*

159
335

MFC6040*
MK50398*

97
635

7411 20 74118 83 4001 15 4072 21 AY -1-0212 580 MK50362* 650
7412 17 74119 149 4002 16 4073 21 AY -1-1313 660 MM2102-2* 170
7413 30 74120 115 4006 92 0475 23 AY -1-1320 315 MM2112* 105
7414
7416

51
30

74121
74122

25
48

4007
4008

IS
52076

4 85 AY -1-5050
AY -1-5051

180
145

MM2112-2N*
MM5303

210
635

7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432

30
16
29241
27
27
36
27
35
17
25

74123
74125

7412674126

74132
74138
74141
74142
74143
74144
74145

45
38
z57

7
73
56

209
314
314

4009
4010
4011
4012

:1'5 1
4016

4408/98

38
38

SO

82
45
12

8,7

99

4078
4081
4082
4085
4086
4009.

4094

44090965

4097

21
20
21
74
73

150

190

10255

372

AY -1-6721/6
AY -3-8500*
AY -5-1224A*
AY -5-1230*
CA3011*
CA3018*
CA3020
CA3023
CA3028A*
CA3035
CA3043
CA3046

195
390
260
450

82
68

170
170

80
240
190

71

MM57160*
NE518A*
140555*
140556013*
NE560*
NE561*
140562*
NE564*
NE565A*
NE566*
NE567*
NE571*

620
210
22
60

325
395
410
425
12D
160
170
420

7'747387 4334

17
7774441485047

16755

19988

4020

'41g

95 4058
85 4099
221 4160

110
145
109

CA3048
CA3080E*
CA3081

210
70

190

RAM2102-2*
RC4136D*
ROM2513*

170
120
5957440

7441 74
74151
74153

64
64 4024

4025
60 4161
19 4162

109
109

CA3805*
CA3089E

98
210

SAD1024.
SFF96364E*

1450
11507442 74154 96 4029 190 4,63 109 CA3090AQ 395 SG3402 295

47444443

11512

741587455 LI 49294°27 g :;7574 ',1 ccA3,A3'3023*E
200

55
SN76003N
SN76013N

170
140

165 cicAL3171406o*E* 70 SN6023N 14016367

12 4.:.,,.1

4,084194

205 4400
728

MO 10-8033
745
340

SN76033N
SN761I5N

175
215

7451774444

; 4_44:3442333 1

116190.41

44'1 956
1150

452
170

SN76227
S1476471*
TAA621AX1

115
225
228

7453 17 14-54 116 4.5 111 4415F 755 1.1.4301A* 30 TA A960 300
-154 17 -2-0.5 105 4,236 335 4415V 795 LM308 110 TBA120S 70
7463 17 141 4037 106 4415 2E0 Lim318* 195 TBA841BX11 250-.,--: ze -41r 2s .a.s 108 4422 545 LM324* 68 TBA651 180M -4-'2 155 e039 320 4433 995 LM339* 70 TBA800 90

22 -4.'2-, 828 4010 sas 4435 825 LM348* 90 TBA810S 95
Z " 741 saa 4041 ft 4440 1275 LM379* 375 TBA820 70

_-

_

g ;447154
7417641
74177ES

69

87
87

757

153

4042
4043
4044
4045
4046

75
94
95

145
128

4450
4451
4490F
4490V
4501

295
295
695
525

19

LM380
L14381
LM381AN
LM382
LM1458*

80
145
248
125

50

TBA920
TCA270
TDA1004*
TDA10013*
TDA1022*

260
220
290
290
57577441178

95 74181 165
4047
4048

87
58

4502
4503

120
69

LM3900*
LM3909N*

60
70

TDA2020
Tt_061CP*

320
76

106
31

74182
71184

88
135

4049
4050

48
43

4506
4507

51
55 ip:PaNI,c#, rs:

TL071CP*
TL081CP*

76
48

2101 74185 135 4051 72 4508 298 M253AA* 795 TL082CP* 96
33174188 275 4052 72 4510 99 MC1304P 260 TL084CP* 130
75 174190 95 4053 72 4511 150 MC724* 175 UAA170 198
38'74191
32 74192

95 4054
4055

110
128 4520 108

MC1310
MC1312P

149
165

ZN414
ZN424

90
130

TRANSISTORS BF182* 35 0C28* 150 I ZTX109 14 2N3108 32
-_ 35 BC169C 14 81183* 35 OC29* 160 ZTX300 15 2N3121 40 -20* 20 3C170 18 BF184* 38 I 0C35* 130 ZTX301 15 2N3133 43

3C171 11 3F194 12 0C36* 130 ZTX302 20 2143135 33
AC 20 302172 11 6E195 12 1 0C41* 75 ZTX303 25 2N3250 30

Io 30277* 13 81196 12 0C42* 48 ZTX304 24 23252 38
AC:11* 24 30279* 16 8E197 14 00243* 55 ZTX311 17 2N3302 30
AC14110* 33 15 13F158 15 0C44 31 ZTX314 24 2N3442* 140
AC112* 24 302'32 9 81202* 32 0C40* 25 ZTX326 30 2143563 20
ACIOSK* 33 BC -0.--7_- 11 31=4A 18 0C46* 28 ZTX341 20 2143814* 169
AC17E-k s 31244 21 00270* 25 ZTX500 2N3615* 135
ACS57*
ACI&S*

21 30283E3 3054 11 anss*
9 Be -257*

M
30

00271*
0072* 3028 ZTZTXX502581

15 2N3663 26
19 2N3702 11

ACY1-7. 35 30284L 11 328* 25 0076* 36 ZTX503 15 2N3703 11
ACY15* ea 30265 2131259* 39 00277* 66 2TX504 25 2N3704 11
ACY19* es 302.37* 22 BF394 27 0079* 76 ZTX531 25 2N3705 11
ACY213* ss 312.2 10 BESS? 40 00281* 0 Z TX550 25 2N3706 11
ACY21. 35 3=12.- 11 5F59' 35 00282* 50 214526* 58 2N3707 11
ACY22* sa 3=13 11 0E -R3-3 25 0033* 48 214696* 35 2143708 11
ACY28* N 30.213_ 12 3FR40 22 0081* 44 2N697* 25 2143709 11
ACY39 71 3=4 12 13FR79 22 0C122* 75 2N698* U 2143710 16
ACY40* as 514,, 13 BER80 22 00123* 75 2N699* 44 2143711 12
ACY44 as Bt.--vbrct 20 3FX29* 22 002139* 110 2N706A* 19 2N3715* 250
AD140*
A0149*

72 30308
78 302328

13 3FX81*
15 BFX84*

45
26

00c94411 111100 221401770007** 39
19

2N3772* 195
2N3773* 288

A0161* 42 602338 12 BFX85* 22 0C170* 40 2N914* 32 2N3819 22
A0162*
AF114*
AF115*

42 30441*
40 80461*
so BC477*

36 31X86*
36 BFX87
25 BFX88*

28
28

29

002171*
00201*

N
75

2N916*
2N918*
214920*

27
40
51

2N3820 45
2N31123* 95
2N3824* 70

AF116*
AF117*
AF1113*

40 602547
40 BC546
55 602549

12 13FY18*
12 BFY50*
13 BFY51*

50
20
20

0 C203*

TIP29

OS

43

2109364*

2N1131*

10
61
22

2/0866* 90
2N3903 20
2N3904 18

AF121* 43 302557 15 BFY02* 20 TIP29A 44 2N1132* 22 2/43905 18
AF124* 55 BC558 20 BFY71* 20 TIP29C 60 2141302* 35 2(43906 17
AF125* 35 BC`r 30* 57 BSX20* 18 TIP30 47 2N1303* 50 2N4037* 52
AF127* 35 BCY34* 75 BSY65* 30 TI530A 50 2N1304* SO 2N4058 17
AF139* 35 BCY39* 80 BSY95* 25 TIP3013 64 2N1305* 25 2N4061 17
AF178* 70 BCY40* 78 BSY95A* 18 TIP3OC 65 2N1306* 35 2N4064* 120
AF1 80* 70 BCY43 85 BU105 140 TIP31* 50 2N1307* 50 2144236* 145
AF186* SO BCY58* 90 BU205* 190 TIP31A* 52 2N1308* 46 2N4289 20
AF239*
ASY26*

42
40

BCY59*
BCY70*

90
15

EtU2.18*
E5567

225
65

TIP31B*
TIP31C*

55
N

2141613*
2141571*

23
190

2144859 65
2N5135 42

ASY27* ss BCY71* 20 M08001* 158 TIP32* SS 2N1671B* 215 2145136 42
BC107* BCY72* 20 ME4102 10 TIP32A* 58 2N1893* 25 2N5138 20
BCIO7B* 10 BCY78* 25 ME6002 10 TIP32B* 70 2N1986* 60 2145179* 60
BC108* 80115* 65 MJ400* 90 TIP32C* 75 2142160* 350 2N5180* 80
BC10861* 10BD121* 05 MJ491 160 TIP 60 2N2217* 43 2N5191* 70
BCI08C* 12 B0123* 98 MJ2955* 120 TIP33A* 85 2N2218A* 34 2N5305* 40
BC109* 9 8D124* 115 MJE340* 54 TIP33B* 100 22 2145457 32
BC109B* 12 813131* 45 MJE370* 58 TIP33C* 110 22NN22222120AA** 23 2145458 32
BC109C* 12 80132* 45 MJE371* 60 TIP34* 55 2142221* 23 2145459 32
BC113 20 130133* 43 MJE520* 65 TIP34A* ES 2142222* 20 2N5485 35
BC114 20 80135* 38 MJE521* 74 TIP34B* 110 2N5777* 45
BC115
80116

20
20

80136*
83137*

37
35

MJE2955*
MJE3055*

99
70

TIP34C*
TIP35*

110
170

2N2503* 45 2N13027 40
40311* 60

BC117 20 130138* 50 MPF102 44 TIP3SA* 185 2N2369* 15 40313* 125
BC118 20 130139* 40 MPF103 36 TIP35C* 220 2N2476* 125 40316* 85BC119* 28 BD140* 36 MPF104 36 TIP36A* 280 40317* 52
BC134 20 B0142* 59 MPF705 36 TIP36C* 325 40324. 85
80135 20 80145* 193 MPF706 36' TIP41A* 66 40326* 52
BC136
BC137

18
20

30222*
BD659A*

75
65

MPF107
MPSA05*

SO TIP41 El*
25 TIP42A*

7372 221122046784 ** 51465 40327* 62
40348* 105BC140*

5C142*
35
30

BD696A*
80Y17*

65
195

MPSA015*
MPSA12

25
42

TIP42B*
T1P2955* 6582

22NN221300494A** 2234 40360* 43
40361* 45

3C143* 30 90Y60* 110 MPSA55 25 TIP3055* 52 2N2905A* 22 40362* 45
BC147 3 BDY61* 165 MPSA56 25 TIS43 34 2N2906* 22 40407* 52
BC148 8 Briis* 34 MPSA70 34 11544 45 21,42907* 20 40411* 295
BC149 81154* 25 MPSUO2* 55 TIS46 45 2142907A* 12 40412* 65
802153 27 81116* 29 MPSUO5 50 TIS50 47 2142926G 10 40487. 95
BC154 27 81167 30 MPSUO6 56 71560 45 2142960 8 40576* 190
BC157 11 8F173* 25 MPSU52* 65 TIS62 52 2N2926R 3 40594* 90
BC158 11 BF177* 24 MPSU55* 55 11574 47 2N2526Y 8 40673' 68
BC159 11 BF178* 25 MPSU56* 60 TI590 20 2N3011* 24 Matched
BC160 42 8F179* 30 MPU131* 39 Tisgi 24 2N3053* 20 pair
BC167A 11 BF180* 35 0C25* 170 ZTX107 12 2(43054* 55 add 20P
BC168C 12 BF181* 35 0C26* 170 ZTX108 12 2143055* 43 per pair
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KITS FOR SOUND EFFECTS AND OTHER PROJECTS

GUITAR EFFECTS PEDAL (P.E. July 75)
Modulates the attack, decay and filter characteristics of an
audio signal not only from a guitar but from any audio source
producing 8 different switchable effects that can be further
modified by manual controls. Possibly the most interesting
of all the low-priced sound effects units In our range, Circuit
does not duplicate effects from the Guitar Overdrive Unit.

Component set with special foot operated switches £7.69
Alternative component set with panel switches £5-05
Printed circuit board £1  43

GUITAR FREQUENCY DOUBLER
(P.E. Aug. 77)
A modified and extended version of the circuit published.

Component set and PCB £4-52
GUITAR OVERDRIVE UNIT (P.E. Aug. 76)
Sophisticated, versatile Fuzz unit, including variable and
switchable controls affecting the fuzz quality whilst retaining
the attack and decay and also providing filtering. Does not
duplicate the effects from the Guitar Effects Pedal and can
be used with it and with other electronic instruments.

Component set using dual rotary pot £699
Printed circuit board £1-62

GUITAR SUSTAIN (P.E. Oct. 77)
Maintains the natural attack whilst extending note duration.

Component set, PCB and foot switches £513
Component set, PCB and panel switches £3-71

WIND AND RAIN UNIT
A manually controlled unit for producing the above -named
sounds.

Component set (incl. PCB) £4.26

COMPONENTS SETS Include all
necessary resistors, capacitors, semi-
conductors, potentiometers and grans -
formers. Hardware such as cases, sockets,
knobs, keyboards, etc. are not included
but most of these maybe bought seperately

PHONOSONICS
MAIL ORDER SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND COMPONENTS TO
A WORLD-WIDE MARKET.

VOICE OPERATED FADER (P.E. Dec. 73)
For automatically reducing music volume during "talk -over"
-particularly useful for Disco work or for home -movie shows.

Component set (Incl. PCB) £3.97
PHASING UNIT (P.E. Sept. 73)
A simple but effective manually controlled unit for introducing
the phasing sound into live or recorded music.

Component set (incl. PCB) £320
PHASING CONTROL UNIT (P.E. Oct. 74)
For use with the above Phasing Unit to automatically control
the rate of phasing.

Component set (incl. PCB) £4.74
TREMOLO UNIT
Based upon P.E. Sound Design circuit

Component set (incl. PCB) £2-94
TREBLE BOOST UNIT (P.E. Apr. 76)
Gives a much shriller quality to audio signals fed through it.
The depth of boost is manually adjustable.

Component set (incl. PCB) £2-51
WAH-WAH UNIT (P.E. Apr. 76)
The Wah-Wah effect produced by this unit can be controlled
manually or by the integral automatic controller.

Component set (incl. PCB) £3.63
AUTOWAH UNIT (P.E. Mar. 77)
Automatically produces Wah-pedal and Swell -pedal sounds
each time a new note is played.

Component set, PCB, special foot switches £7-67
Component set and PCB, with panel switches £4-63

Fuller details of kits, PCBs and parts are
shown in our lists.
CIRCUIT AND LAYOUT DIAGRAMS
are supplied free with all PCBs unless
"as published".

FUZZ UNIT
Simple Fuzz unit based upon P.E. "Sound Design" circuit

Component set (incl. PCB) £2.05
P.E. TUNING FORK (P.E. Nov. 75)
Produces 84 switch -selected frequency -accurate tones. A
LED monitor clearly displays all beat note adjustments. Ideal
for tuning acoustic or electronic musical instruments.

Main component set (incl. PCB) £1493
Power supply Sat (Incl. PCB) £6-28

SYNTHESISER TUNING INDICATOR
(P.E. July 77)
A simple 4 -octave frequency comparator for use with syn-
thesisers and other instruments where the full versatility of
the P.E. Tuning Fork is not required.

Component and PCB (but excl. sw.) £7-45
DYNAMIC RANGE LIMITER (P.E. Apr. 77)
Automatically controls sound output to within a preset level.

Component set (incl. PCB) £4-50
CONSTANT DISPLAY FREQUENCY
METER (P.E. Aug. 78)
A 5 -digit frequency counter for 1Hz to 99999Hz with a 1Hz
sampling rate. Readout does not count visibly or flicker due to
display blanking.

Component set £24-05*
Printed circuit board £3-03'
'This kit & PCB are at 8% VAT (all others are ln%)

MANY MORE KITS
for Synthesisers, Rhythm Generators, Electronic Pianos
and other prolects, big, small, simple or complex, are avail-
able, plus a range of keyboards, separate components and
accessories. Details in our lists.

PHOTOCOPIES of texts for most of the PHOTOGRAPHS in this advertisement
kits are available-prices-in our lists. show two of our units containing some of
LIST-Send stamped addressed envelope the P.E. projects built from our kits and
with all U.K. requests for free list giving PCBs. The cases were built by ourselves
fuller details of PCBs, kits and other and are not for sale, though a small

components, selection of other cases is available.
EXPORT ORDERS ARE WELCOME but to avoid
delay we advise you to see our list for postage rates. All
payments must be cash -with -order, In Sterling by Inter-
national Money Order or through an English Bank. To
obtain list-Europe send 20p, other countries send 53P.
PRICES ARE CORRECT AT TIME OF PRESS.
E.$0.E. DELIVERY SUBJECT TO AVAILABILITY.

TERMS:IO C.W. BO., MAIL ORDER OR

PHONOSONICS  DEPT. EE94  22 HIGH STREET  SIDCUP  KENT DAI4 6EH I

COLLECTN Y APPOINTMENT
(TEL: 01-302 6164)

10% DISCOUNT VOUCHER (EMI)
TERMS: Goods in current adverts & lists
over £50 goods value (excl. P&P & VAT).
Correctly costed. C.W.O., U.K. orders
only. This voucher must accompany order.
Valid until end of month on cover of E.E.

ADD: POST HANDLING ADD 121% VAT
U.K. orders-Keyboards add 5200 each plus VAT. Other (or current rate If changed).
goods: under £15 add 25p plus VAT, over £15 add 50p Must be added to full total of
plus VAT. Recommended: optional insurance against goods. Discount, Post &
Postal mishaps, add 50p for cover up to £50, /1.00 for handling, on all U.K. orders.
£.100 cover, etc, pro -rata. Does not apply to Exports.
N.B. Eire,C.I.,B.F.P.O. and other countries are subject
to higher export postage rates.

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 arc 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

X

 Dept 6268 Intertext House, London
 SW8 4Ui or telephone 622 9911

To: International Correspondence
MB Schools

N Subject of Interest

M Name
U Address Ill
III Tel Age- I
M II
FAIIIIIIIIILIIIIIIIIERIMMEENIEINIENCIEWIIMIMIN

I

S. Es R. BRfINSTER
WHY PAY MORE?

for Miniature Soldering Irons & Accessories
18 watt Soldering Iron available Each

P & P
EACH

PRICE ERIM

n 12, 1 1 0 8, 240 Volts, fitted with
No. 20 bit .£3.78 + 22p

SPARE BITS . No. 19 size 1.5mm or No. 20 size
3 mm or No. 21 size 4.5 mm or No.
22 size 6 mm
No. 78. I.0 Desoldering Bit
No. 1 9 20L Long Life Bit.

44p
88p + 9- p
95p

SAFETY STAND £3.25 ...+ 65p
SOLDER Savbit 20'

Savbit 10'
Lowmelt 10'

52p + 9p
26p .. + 4p
65p + 9p

INDUSTRIAL/RETAIL ENQUIRIES WELCOME FOR THE ABOVEA A AW V "
We also Offer & Recommend for Mail Order &

Personal Callers Only PRICES EACH
p.EARRRS ,,,,t.

Oryx 50 Temperature Controlled Soldering Iron £10.50
Spare tips for above £1.10
Isotip quick charge rechargeable Soldering Iron £20.40
Spare tips for above £2.60
Cable 7/0.2 11 Colours 100 meter reel £2.25
0.1 Veroboard 3,/,' x 11Ik" £1.90
0.1 Veroboard 4',- X lir £4.25
Copper Clad board single aided 70p
Watchmakers Side Cutters £4.75
Watchmakers Pliers £4.25
Transformer 100VA 2 / 12V 4.1A £10.50

OTHER ITEMS ALSO AVAILABLE ASK FOR LIST S.A.E.

MAIL ORDER DEPT. Please Dante you'
Number wh86-88 Union Street, Plymouth ordering

en

PL1 3HG Tel:(0752) 65011

NMI
SOLDERING IRONS

THE MIGHTY MIDGETS

258 Everyday Electronics, May 1979



250V-7mm
Value

001
-0015
0022
0033
033
047
068
1

15
22

Price
0'08
0 08
0 08
0 08
0 10
0 10
0 11
0 14
0.16
0 18

Largest range of quality components in the U.K.-over 8,000 types stocked

Marshall' Head office and mail order to DEPT EE
A. Marshall (London) Ltd.
Kingsgate House, Kingsgate Place, London NW6 4TA
Tel: 01-624-0805 Telex 21492

Retail Sales: London: 40 Cricklewood Broadway, NW2 3ET. Tel: 01-452 0161x2 also 325
Glasgow: 85 West Regent Street, G2 2QD Tel: 041-332 4133 and Bristol: 1 Straits Parade,

POLYESTER CAPACITORS
(full range in cat.)

200V-100mm
Value Price
-01 0.07
-015 0 07
022 0-10
-033 010
-047 0 10
-068 0 10
-1 0 12

100V-7mm
-18 0 18
-22 018
 27 0 23
33 0 23

.39 0 317
4, 0 30
56 0-36
03 0-36

100V-100mm
-22 0 16
-33 0 22
 66 031
1-00 0-41
400-7mm
 001 0-07
-0015 0 07
.0022 0 07
-0033 0-07
 0047 0 07
-0068 0 07
400V-100mm
-022 0-07
-033 0-07
-047 0 08
also available
100V and 400V
15mm and
22.5mm on
selected

PUNCHES from 'Q -MAX'
Easiest and quickest way of punching
holes In sheet metal (up to 1.625rnrn
mild steel).
Speclall designed to allow for a
continuous even load during
punching. A virtually burr free hole
is produced. No Jagged edges.
PUNCHES KEYS
3,18" (KEY T) 1-35 KEY T 0-16
1/2" (KEY A) 1.52 KEY A 0.20
5,113" (KEY A) 1-73
3/4" (KEY A) 1-78

LINEAR (See catalogue for full list)
CA3000 3.30 CA3060 2'50 TBASSOQ 3.80
CA3001 4.25 CA3062 3-75 TBA560C 2.95
CA3002 3.30 CA3064 1-10 TBA560Q 3 00
CA3006 4.60 CA3065 1-10 TBA570 2-10
CA3007 4.15 CA3068 3'80 TBA570Q 2.20
CA3008 2-55 CA3070 1 90 TBA641B 3.00
CA3012 1.65 CA3071 1 90 TBA651 2.50
CA3013 1'85 CA3072 1-90 TBA573 3-20
CA3014 2.20 CA3075 1.70 TBA700 2.29

0'75 CA3076 2-12 TBA750 2-35
CA3018A 1.10 CA3080 0.85 TBA750Q 2.45
CA3020 2.20 CA3080A 2,10 TBA790A 1 75
CA3020A 2.50 CA3086 0.50 TBA800 1-30
CA3021 2.40 CA3988F 1.87 T8A810S 1-30
CA3022 2 20 CA3089E 2'90 TBA820 0'80
CA3023 2 20 CA3090Q 4.40 TBA920 2-99
CA3026 0 70 CA3130 1.06 TBA920Q 3-09
CA3028 A 0.90 CA3140 1-04 TBA990 2'75
CA3028B 1,25 TA A263 1.35 TBA990Q 3.00
CA3029 0.75 TA A300 3-70 TCA105 1'49
CA3029A 0.90 TAA521 1-10 TCA150 1.86
CA3030 1,50 TAA522 1.85 TCAI60C 2.66
CA3030A 2.20 TAA550 0.48 TCA220 2.10
CA3033 3.70 TAA6118 2-30 TCA27OS 2'99
CA3034 2.75 TAA621 2.50 TCA440 1 65
CA3035 1.95 TAA661A 1.65 TCA640 3-45
CA3036 1.21 TAA 661 B 1.45 TCA650 3-45
CA3038 2 90 TAA790 1 65 TCA6608 3-45
CA3038A 4-10 TAA700 3.50 TCA730 3-80
CA3039 0-77 TAA930A 1,45 TCA740 3-8s,
CA3040 3-75 TAA930B 1.45 TCA750 2'55
CA3041 1-65 TBA120 0.80 TCA800 3'75
CA3042 1.65 TBA331 0.90 TCA8000 3.95
CA3043 2.20 TBA341 0'95 TCA830$ 1.80
CA3045 1' 55 I TBA395 1-80 TCA900 1.05
CA3048 0-77 TBA396 1.20 TCA910 1-25
CA3047 2.20 i TBA400 2'20 TCA940 1 90
CA3047A 370 TBA440 1-80 TCA980 3-14
CA3048 245 TBA510 1-78 TDA1002 2-10
CA3049 1.98 TBA520 2.60 TDA1004A 3-33
CA3050 2.65 TBA520Q 2-70 TDA1005 3-58
CA3051 1-83 TBA530 2-35 TDA1022 7-50
CA3052 1-78 TBA530Q 2-45 TDA1024 1.24
CA3053 0 77 T8A540 2.60 TDA1034 4 75
CA3054 1.10 TBA540Q 2.70 TDA2020AD
CA3059 2 10 TBASOO 3,60 4.50

CAPACITORS -TANTALUM BEAD

0 I 3V 6.3V
0.1
0.15
0 22
033
0-47
0,68
10
1.5
2-2
3.3
4.7
6.8

10
15
22
33
47
63

100
150
220
330
470

0.21

0.23

0.17
0.21
0.21

0-23

1.10

Price
10y

0-21

0-23

1.10

16y

0.17

0-17

0.21
0.23
0.23

0.65
041
1-10

25V 35V
0.17
0-17
0.17
0-17
0 17
0-17
0 17
0.17
0 17

0.25 021
0-21

0-21 0 23
023

0-23 0.35
0-15

0.75
0 75

Edgware Road, W2. Tel : 01-723 4242.
Fishponds Road, BS16 2LX. Tel: 0272 654201.

CMOS (see catalogue for full range)
74C175N 0.90 74C903N 0.54 74C914N 1 41 C040990 1-60 CD4519 0.84
74C192N 1-11 74C904N 0-54 74C915N 1.11 CD4503 0.58 -CD4520B 120
74C193N 1.11 74C905N 7 28 74C918N 1-15 CD4507 0-69 C04522 1.19
74C19514 1,04 74C906N 0.54 74C922N 3-90 CD4510B 1 20 CD4526 1.19
74C200N 6.70 74C907N 0.54 74C923N 3-74 CD4511 1-75 i CD4527 1-20
74C22124 1.36 740908N 0.96 74C925N 5.22 CD4512 0.99 CD4528 1 26
74C373N 1-87 74C909N 1.63 74C92601 5:22 CD4514 2.54 CD4529 1-41
74C374N 1.87 74C910N 6.79 74C927N 5-22 C04515 2.54 CD4543 1-96
74C901N 0-54 74C911 N 7.70 74C928N 5.22 C04516 1-20 CD4'723 1.60
-4C902N 0.54 74C112N 7.70 74C932N 1.56 CD45180 1.20 C04724 1.60

NEW 1979 CATALOGUE
48 page catalogue -new enlarged micro section- Nlarshalls
largest range of Quality components from
franchised suppliers available In UK. All VAT
inclusive prices. Over 8,000 line items plus
lots more. 500 POSt paid or 40p to Callers at any
of our four branches.

* MAIL ORDER *
Quick service on all orders -please add 40p for
2/p to all orders. Telephone cddrS on credit
cards 610-00 minimum. IMINUTCARD

Credit cards welcome -45 -

tas,

ZZ:;"

400

NEW TELETEXT CHIPS
from Mullard-available now from Marshall's -sole UK
distributor to the hobbyist market.
SAA Series, for the reception, display and control of
television based text display systems. Suitable for
'CEEFAX' and 'ORACLE' Remote Control
SAA 5000 Infrared;Ultrasonic
SAA 5010 Station selector DICS
SAA 5012 Binary Input Tuners
TELETEXT (Dedicated I.C.'s)
SAA 5020 TIC (Timing Chain)
SAA 5030 VIP (Video Input Processor) 11-61
SAA 5040 TAC (Teletext Data Acquisition and Control)

31-82
SAA 5050 TROM (Teletext Read-only Memory) 18-86
TIC, TAC & TROM are NMOS-VIP is linear bipolar.
We recommend using DIL sockets with these chips

3 48
813

P.O.A.

8-71

TRANSISTORS (See catalogue for full range)
243738 1-35,2N3866 1-98 244121 -27
2N3740 2-1012N3877 -28
2 N3741 2 20 i 2N1977A .30
243766 1 50' 243879 2-20
2N3771 2.152N5900 -28
2N3772 2.20 2N390I -30
2N3773 3.15 243902 7.00
243789 1.95 2N3903 -20
243790 2  0512 N390.4 .18
2N3791 2.25,2N3905 -18
2543792 2.40 243906 -18
243794 -21 243945 -65
243819 36 243962 .95
2N3820 .39-243993 3-65
243821 -95 2N4530 -53
2N3822 .85 2N4031 ,55
243823 .86 2N4032 -65
243824 80 244033 -65
2N30201,70 244036 -72 244248
243827 -27 244037 .60 244249
243831 2.30 2244050 .22 2N4250
2N3854A .30 2N4059 -17 2N4254
2N3855 .30 2N4060 .22 2N4258
2N3855A -30 244061 -19 244266
2N3856A -30 244062 .20 244264
24311543 -22 244064 1-15 244275
2N3858A,22,244074 2.65 244284 -38
243859 -22i244091 1-35 244286 -22
2N3859A 221 2N4092 -82 244287 -22
2N3800 .25: 20140931-10 2014283 -22

3N14 .70 40329
2N4122 -27 244290 22 34143 -8340326
244123 -19 2N4291 -22 3415 I ,1e 40327
244124 -19 2N4292 .27 3N153 1.89,40348
2N4125 -19 2N4294 22 3415 9940349244126 -19 244297 -33 3N159 1-3540360
244220 -87 244302 -31 3418 1 ap 40361
2N4221 .80 244303 -33 34200 245 40362
244222 -78 2N4304 -28 3N201 1.35 40363
244223 .78 244313 -60 ,qq I .7040364
244224 -78 2N4342 -50 40081' 1,20 40372
244234 135 244343 -77 40232 .60 40373
244235 1-65 2144347 2.20 40233  70 40374
244236 1.65 244348 2.65 40389
2N4237 .99 244360 -36 .9°40390
244238 1-28 244390 -45 "237 .45 40301
244239 1.55 244400 .16 40242 ...6.6 40392
2442401-70 2N4401 .20 40251 i 40394

-22 244402 .20140254 '66 40395
.20 244403 .20 !40264 '9540396
-26 244409 .20.40280 3'70 40406

2N4410 -20 40309 '60 40407
-50 2N4416 .58 403,0 -1540408
'22 2N4440 8-50 40311 .55 40409
.27 3481 3.50 40312 -9940410
-33 32483 2-25 40313 1.31 40411

324128 1.35 40315 .60 40412
34139 1.60 40316 '95 40414
34140 1.10 40317 .60 40422
shri41 .95 40324 .95 40440

1, 35140467A 1.05 AF125 -70 BC140 308F153
-60'4068A -70 AF126 70 BC141 -32 8E154
73140513 1,60 AF139 -75 BC142 -32 BF157

1-10'40514 1.60 AF172 -70 BC143 -32 BF159
1-45 AC128 -41 AF178 1.30

55 AC151 -43 AF1813 -55 A/B/C/ -13 5F161
-55 AC152 -54 AF200 1.30 BC148/ BF166
.55 AC153 -59 BC107/A/B A'S -13 BF167

1 -4s1AC153K -59 -16BC149151C BF170
1-451AC176K 70 BC108/ .1515E173
1-15' AC176 -54 A183,1C -16 BC152 -38 BF177
1-65 AC187 -59 BC109,1B/C BC153 30 F8178
1.65 ACI87K .55 -16 BC154 -30 8E179

-70 AC188 -5413C113 -22 BC157/A/B BF180
1-05 ACI88K -65 BC114 -22 -15 BF181
-90A0135 2-75 BC115 -22 8C158/A/8 18F182
-70 AD142 1.45 BC116 -21 -15 BF183
90 AD143 1.45 6C115A -22 BC159/ 13E184

1.45 A0149 2.55 8C117 -22 AIB/C 17 BF185
1-45 AD150 3,10 BC118 -22 BC160 -38 BF194

.73 A0161 1,00 BC119 --a3 8C161 4813E195
.57 AD162 1.00 8C122 .6113C167/AfEt BF196
-82 AF106 .60 BC123 -65 BF197
-112 AF -109 -52 BC125 -22 BF115 .39 55F198
-82 AF114 70 BC132 -33 BF119 1-10 E3F199

3.10 AF115 -70 BC134 -22 BF121 .60 BF200
-68 AF116 -70 BC135 -22 BF123 -80,E1F224J

4-99 AF117 .70190136 -218F134 .601BF225J
2-20 AF118 -70 BC137 220F137 -6016E238

-70 AF t 24 -70 BC -138 -44 BF152 .27'TIP29A

27
-27
-48

-37
 33
65
44
 37
76
37

-27
27

.33
37
37 TIP41C -97
37 TIP42A -86
44 TIP42C1 08
41 TIP50 -82
37 TIP54 1.83
16 719110 -77
16 TIP112 .93
16 TIPI15 83
15 TIP117 -99
19 TIP120 87
19 TIP122 1-04
38 TIP125 93
22 TIP127 1.11
27 TIP130 1 16
55 TIP132 1-33
49 iIPl35 1 26

TIP29C 65
TIP30A 54
TIP30C 70
TIP31 A -54
TIP3I C -72
TIP32A -59
TIP32C 82
TIP33A -86
T1P33C 1 18
TIP34A -97
TIP34C 1-31
TIP35A2 20
TIP36A3 00
TIP41A -76

QUARTZ CRYSTALS
Pin Style Price

321100002:H668zi

kHz
kH'iMin cyl,

HHCc33131/: 375
HC6/zi 4.75
HC6,94 3.75

1-0080 MHz
2 MHz
2-097152 MHz HHC33C33//° 2 -ton

34 M27H65z 1"..'
2'95

4.194394 MHz HC25/0 2-95
4-433619 MHz HHH21535;1'; 12.-1005

5.00 MHz
8.00 MHz
10 MHz
10.7 MHz

HH cC265p/o 22i 9955

18 MHz
20 MHz

HC25/zi 315
HC25/u 3-15

48 MHz HC25,9 2-95
HC25.-zz 3 95100 MHz

I I
Sockets Price
Halzr 0 15
01C13'n 0.15
HC25 010

NATIONAL VOLTAGE
REGULATORS
5V POSITIVE Price
100mA TO5 0-85
100mA T092 0.30
500mA T0202 0-56
1A 703 1-95
IA 10220 0 88
1A TO3 1.56
3A 103 5-75
5V NEGATIVE
500mA T0202 1.15

12V POSITIVE Price
100mA 105 0-30
100mA 7092 0-85
500mA TO202 0-56
1A 10220 0-88
1A 103 1-58
12V NEGATIVE
500mA 10202 1-15
IA TO220 1-86
15V POSITIVEto 10220 1.86 100mA TO5 0.85

3A 103 8-97 100mA T092 0-30
(See catalogue for full range)

TTL (see catalogue for full list)
50174240524 0-60 741_5583AN 0-90
S1474H1 ON 0.551745585N 0,95
SN74H11N 0.55174L58614 0-44
SN74H2ON 0-55.745590N 0 64
5N74H2114 0.55 74LS91N 1-20
5N74H30N 0-55 74LS92N 0 70
52475244024 0-55 74LS93N 0-64
SN74H51N 0.55.74L595AN 0-90
SN74H53N 0-551745556N 1 35
SN74H54N 0 55174Ls107N 0 42
SN74H55N 0-5517455109N 0 421745$257N
SN74HE014 0-55'745511224 0-4274552573N
SN74H62N 0-55:745511354 0 42 741.5259N
SN74100N 0-55 7455114N 0-42,7455261N
5N74L02N 0.55 745512224 0-6217455266N
SN74504N 0-60 745512324 0,83174LS273N
5N74547N 3-10 74LS124N 1-7017455275N
SN74L74N -0 90 745 125N 0-50'7455279N
SN74L85N 2-62 745$126N 0,50 745$280N
5017459324 2-30 74LS132N 0-85 7453283N
74LSOON 0.26 7455136N 0 42 7455289N
74LSO1N 0.26 7455138N 0-65 74LS290N
745502N 0.26 7455139N 0-65 74LS293N
74LS03N 0.26 7455145N 1.30 745.5295N
74LSO4N 0-29 7455147N 1-65 74LS298N
74LS05N 0.29 7455148N 1 35 745$299N
745$0801 0.26 7455151N 0-58 74LS323N
74L509N 0.261745515324 0.58 74LS324N
74LS1ON 0-26' 74LS154N 1.45'745532524
745511N 0-26 745515524 0 80'7455326N
74LS12N 0-26 745515624 0 80 745532724
74L$13N 0.58 745515754 0-60 745534824
74LSI4N 0.75 7455158N 0 65 7455352N
74LS15N 0-26 7455160N 0.80 7455353N
74L520N 0-26 7455181N 0 85 7455365N
74LS21N 0.28 7455162N 0-80 74LS366N
74LS22N 0-28 7455163N 0.85 745535724
745526N 0 32 7455164N 1-10 7455388N
74LS27N 0-26 7455165N 1-15 745$373N
74LS28N 0'29 745$166N 1-65 745537424
745530N 0.26 7455168N 1-45 74LS375N
745532N 0-27 74LS169N 1-45 745537714
74LS33N 0.29 7455170N 1.90 7455378N
745537N 0-32 74LS173N 1-10
74553814 0-32 74LS174N 0-75 745538601
74LS40N 0,26 7455175N 0.75 7455390N
745$42N 0.80 745518124 2-75 745530314
74LS47N 1,09 745518324 2-70 74L5395N
74LS48N 1-00 7455189N 3.74 745$398N
74LS49N 1 09 74LS190N 1-00 74LS399N
74LS51N 0-26 74LS191N 1-00 74LS490N
74LS54N 0-26 7455192N 0.95.7455670N
745555N 0-26 74LS193N 0-95 'SN74SOON
74LS63N 1.26 7455194N 0-70 iSN7450.3N
74LS73N 0-42 7455195N 0.70 SN74$04N
745574N 042 7455196N 0-801SN74S1ON
74LS75N 0-58 7455197N 0'80 :SN74S2ON
74557614 0 4217455221N 0-80 5017454024
74LS78N 0-42:745524014 1-50 SN74S64N

7455242N
74LS243N
7455244N
74LS245N
74LS247N
7455248N
74LS249N
745$251N
74LS253N

1,50
1-25
1 25
1 -SO
1 65
1.09
1.09
1 09
1.00
1 DO

1-00
1 00
1.55
3-25
0 44
1.30
3-20
0.58
1-65
1-20
3-74
1 00
1  DO

1 35
1.35
2-95
3.50
1-65
2 40
2-70
2-55
1.10
1 07
1-07
0-55
0 55
0 55
0.55
0-65
0 85
066
1 30
1 00
1 25
0.44
0.90
0.90
1-50
1.00
1 45
0-90
1-90
0.77
0-77
0-94
0-77
0.77
0-77
0 77

NEW LOW PRICE "KIM" The Ready
to use Microprocessor System
Not a kit but supplied fully tested, wired and guaran-
teed. Expandable Memory that grows with your
system not just an evaluation kit. Starting with KIM
1 at 410795 VAT inclusive. You get immediate
capability which can be expanded to a complete
system capable of addressing up to 65K BYTES of
Memory. KIM IS. EXPANDABLE. Expand as you
learn up to 65K.
KIM I Basic board with above features assembled

107-95
KIM 3 BK static RAM card plugs into motherboard

140-35
KIM 4 Motherboard (takes 8 KIM 3) -1- power

supply 75-55
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The latest kit
innovation
from

the quickest fitting
CLIP ON
capacitive discharge
electronic ignition
in KIT FORM
 Smoother running /7
 Instant all-weather starting
 Continual peak performance
 Longer coil /battery/plug life
 Improved acceleration/top speeds
 Optimum fuel consumption
Sparkrite X4 is a high performance. high quality capacitive discharge. electronic
ignition system in kit form. Tried, tested, proven, reliable and complete_ It can be
assembled in two or three hours and fitted in 1!3 mins.
Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There is no misfire due to contact breaker
bounce which is eliminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burn is eliminated by reducing the current to about 1150th of the norm. It will
perform equally well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system.
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of blowing the
transistors or the SCR. (Most capacitive discharge ignitions are not completely
foolproof in this respect). The circuit incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes built in static timing light,
systems function light, and security changeover switch. All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.
THE KIT COMPRISES EVERYTHING NEEDED
Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed
transformer and components, cables, connectors, P.C.B., nuts, bolts and silicon
grease. Full instructions to assemble kit neg. or pos_ earth and fully illustrated
installation instructions.
NOTE-Vehicles with current impulse tachometers (Smiths code on dial RV1)
will require a tachometer pulse slave unit. Price £3.85 inc_ VAT. post & packing.
Electronics Design Associates, Dept. EE 5 (U.K. only).
82 Bath Street, Walsall, WS1 30E. Phone: (9) 614791

Electronics Design Associates, Dept. EE 5
82 Bath Street, Walsall, WS1 3DE. Phone: (9) 614791

Name

Address

Phone your order with Access or Barclaycard

Inc. VAT and P.P.(U.K. only.) QUANTITY REVD.
Send SAE if brochure only required.

I enclose cheque, POs for

Cheque No.
PLEASE STATE POLARITY POS OR NEG EARTH.
Access cr Barclaycard Nc.

X4 KIT £16.65
TACHO

SLAVE UNIT 1.4.00

. tiNggNEEIOgief
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111.

Our new catalogue lists circuit boards for all
your prbjects, from good old Veroboard through
to specialised boards for ICs. And we've got
accessories, module systems, cases and boxes -
everything you need to give your equipment the
quality you demand. Send 25p to cover post
and packing, and the catalogue's yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. S05 3ZR

Telephone Chandlers Ford (04215) 2956 1
MAIL ORDER DEPT.

CRESCENT RADIO LTD.
I, ST. MICHAELS TERRACE, WOOD GREEN, LONDON, N22. 4SJ.

PHONE 01-888 3206

"FLIP
Push button heads or tails.

Complete kit and full instructions
supplied.
A pocket game.
Easy to build and great to play.
Kit price-£5.2S - 8'' VAT_ Post free.

4 OHM DOOR MOUNTING
CAR LOUDSPEAKERS

High performance, door mounting.
5} inch units with smart front grill.
10 oz magnet, 12 watts, 4 ohms.
In attractive see-through carton.
£1260 12.J."" VAT. per pair.

HEAVY DUTY XOVER
2 WAY 8 OHM

A 2 way 8 ohm HID Xover suitable for
US systems up to 100 watt.
Fitted with screw terminals for input
and a three position 'HF LEVEL' switch
which selects either Flat, -3dBor - 6dB.

ONLY f3-00 -I-- 8% VAT

A CRESCENT 'SL1PERBUY'
Goodmans 5" 8 ohm long throw HID
loudspeaker.
Mounting plate is integral with L'S
chassis and has fixing holes with centres
spaced at 51" (diagonally).

ONLY £5.00= 12- VAT

LOUDSPEAKERS 12{,"o V.A.T.
2i" (57mm) 8 or 75 ohm 90p

(please state impedance req'd)

MORSE KEY CR.38
All metal, cast base. professional high
speed key. Fine adjustment. Mounted
on bakerlite base.
Dimensions: (Base) 120 x 75mm

63-90 8% VAT
CR 4110 DESOLDERING PUMP

Tel6

ONLY E6 , 8- VAT
High suction pump with automatic
ejection. Knurled, anti corrosive casing.
Teflon nozzle.

3 KILOWATT PSYCHEDELIC
LIGHT CONTROL UNIT

1000W lighting per channel. max.
This 3 channel sound to light unit is
housed in a robust metal case, with a
sensitivity control for each channel
i.e. Bass, middle and treble. Full
instructions supplied. S.A.E. for spec.
sheet. ONLY L20.00 8% VAT
CR LVE DRILL

"=1111111-"N,
`9,

£1200 8 VAT
BRITISH MADE "Versadrill", 12 volts
DC. Compact battery operated power
tool, sufficiently powerful to perform
all the operations associated with
240v drills. Dimensions: -
150 x 50mm (dia.)

BARCLAYCARD

vasVISA

P&P' ORDERS UP TO £5, Add 30p
ORDERS ES -L10, Add Sop

All orders over £10 post free!
Please add VAT as shown.

S.A.E. with all enquiries please
Personal callers welcome at: 21 GREEN LANES, PALMERS GREEN, NI 3.

ALSO. 13 SOUTH MALL, EDMONTON GREEN, EDMONTON.

Ak"
Buy itIsith Across
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LOOK !
Here's how
you master
electronics.
....fie 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.

ilaxemm-Sfe

)
. o

0 :

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.

INIM 11=11 IMMO VIM MI= NM MEM
Post now, without obligation, to:-

BRITISHIONNITC

NATIONAL RADIO&

IP.O. Box 156, Jersey, Channel Islands.

NAME

I ADDRESS

EEE35; 79

Block caps please I
111 11111M =MI IMO =MO

Everyday Electronics, May 1979

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.

W

32 page
Colour Brochure

OQ
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TELEPHONE: BY
8 Hampton Street

ELECTRONICS Birmingham B19 3JR 021.233.2400 APPOINTMENT
LPL

(A DIVISION OF GOTHIC ELECTRONIC COMPONENTS LTD)
CALLERS

PO Box 290

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

CAPACITORS
Electrolytic
-10% to

oF
1.0
1.5
22

Axial
160, TO

V d.o.

Leads

16 25

Order Code
Cap 015 4,,F

40

4 V d.c.

6

Electrolytic Can Type Order Code

High Ramie. IEC Grape 1, Low 0.5.11. Cap 145-eF a Vela
Suppled complete with Vern.. Fianna Clio
22000 1151/ RiPole14 51135C 1.4A .92.0 166

47000 16V 2.64 3.64 184

100000 16V 5.9.5 8.1A 222

220200 16V 9.64 13.74 346

Miniature
.1okesTvrene,
Ceramic
Ceramic
Ceramic

pF

Pb:.,
Plate,
Flaw,

424

Low Value
Axial.

Flach.P,
Rad
Red

632

-1% To,.
Low

al, Med
M, High

630

3 612V
K,1.
K. 010%
K, -20%

629

D.C. meg
pF-8.2pF

Tel. 100V
to +80%

pr

-2560
D.C.

Tol,S3V

424

Tel,
Wkg

D.C.

632

10330p

Wkq

630

F 

329

2% To), 1000

nF

D.C.

424

Order Code
i": 424

Wkg Cap 632
Cap 630
Cap 629

 Value
632 630 1 629

33 22000 1.3A 1.84 175 100 16 6 10 25 ' 6

4.7 4700nF 25V 4.64 6.44 201 12 120 18 8 12 26

6.8 100300 25V 0.00 11.24 264 1.5 150 16 8 15 26

10 22000 oF 25V 12.84 1794 412 1.8 5 180 113 6 18 27

15 7 8 1000 of 4051 09A 1.2A 168 22 5 220 16 6 22 213 8

7? 2200pF 4011 2.40 3.34 188 2.7 5 270 18 8 27 38

33 7 8 4700oF 40V 5.6A 7.00 231 3.3 5 330 18 1 8 33 41

47 10 10300oF 400 924 12.84 387 3.9 5 390 18 39 43

66 10C0oF 70V 184 2.5.4 190 4.7 5 470 18

100
190 8 '9`

12

29
2203 AF 70V 4.04 6134 235

4700 uF 70V 75A 10.54 376
5.6
5.8

5
5

560
680

16
16

720 12 24 34 100DoF 10011 4.04 564 722 8.2 5 829 16

330 28 37 2200 AF 1009 7.134 10.9A 346 10 5 1000 16 5

470 21 30 44 12 5 1200 16

680 19 28 36 50 15 5 1500 18

Electrolytic Radial Leads Order Code1000 23 28 55 18 5 1800 18

'500
2232

32
39

36 -10%
of

to 050%
9 it.

To.
6.3 10 16 25

Cap

35

034 0,F

40

a Volts

50 63

22
27
33

5
5
5

2200
2700
3300

18
18
18

6 -

_47 39 5 3900 18

.88 47 5 4700 23 6

Tsntalum Seed Order Code
1.0
1.5

58
68

6
6

5603
6803

23
23

cee, pR + Volts 2.2 82 6 8200 23

3..5 1.3 10 18 25 35 3.3
9
9
9

4.7
6.8

10 6
6

8
7

Po yester Radial Leads Order Code
Dipped Type. -20% Tel. 2500 D.C. Wkg. C2001352 Style Cap 352

33 15 6 8 Moulded Type. 110% Tol, >100V D.C. Wks 10.2reirn Pitch Centres Cap 360

9 22 6 -2 10 elosueled Type, AO% T.) alOOV D.C. Wks, 7.5mnt Poor Cannes Cap PH6230

0.68 9 33 7 8 10 r. Val.

9 47 7 0 10 262 MO PH6280 AF 352 360 MEMO

1.5
22 11

68
100 8 10

10 001
.0015

5
5

6
6

.1

.15
6
7

8 9

3.3 9 11 14 150 10 0022 5 6 7 .22 tl 10

4.7 10 14 15 220 10 ,0033
0047

6 6 7 .33 10

8.8
10

9
10 11

11

14
15
16 20

6
6

7
7

.47
66

12
15

Trimmers Order Code Order Code .0068

15
27 11

11

14
14 15

16
20

2507 D.C. WOO. Film Dielectric, mrntature 5CCV D.C. Wkg. C004 EA Tubular Type
.01

.015
5
5

6
7

7

8
1.0
15

19
27

33 15 16 20 1.4 - 4.1pF 19 Cap 803 A .8 - 3.8PF 46 Cap 802 3 .022 5 7 8 a 2-2 32

47 16 20 2 - 8PF 19 Cap 80813 - 6.8pF 48 Cop 802 033 5 y 8

68 16 20 2 - 70pF 21 Cap 808 C 139F 61 CAS 802 12 .047 7 8

102 20 5.5 -59 SpF 29 Cap 808 0 7 19.7 62 Cop 802 18 .C69 6 8 9

CASES

Small Desk Console- Boss Industrial Mouldings
Slops From Cordons. Recessed Top
ASS 8.e. VW 8, ass Bushes, in Orange
tram Aluminium Top Panel Finisned Grey

Order Code
W161. 096, 14391571 186 Case BIM1005 OR
W215,13130,1447 (731 268 Ca. 91.1006 OR

Plastic Boxes - Boss Industrial Mouldings
Moulded Box and Close Fming Flanged Lid
ABS Box. CAW Bess 8usnes, and Lid In Orange

Order Code
L112 W62 531 87 Case 81.2003 OR
;150 W80 350 115 Ca. 81142505 OR
_1901.110 D60 195 Case 81642005 OR

Instrument Case - Boss Industrial Mouldings
Covers Manufectured front 145WG Aluminium
Chassis Manufactured from 18SWG Mild Steel
Covers Finished Orange
Chassis F indheo Matt Black

Order Code
w2S012167.5 II 68.5 IChersns 153mrn Dom/ 1480 Case 81563000 OR

Plastic Boxer with Metal Lids - Boss Industrial Mouldings
Recessed Too Box
ABS 13.e. CM Ste. 13.11.. In Orange
1mm Aluntinnen Top Panel Finished Grey

Order Code
L85 W56 029 97 Case 6)514003 OR
1111 W71 042 130 Case 81144004 OR
L151 W96 052 182 Caw 121564006 OR

Diecas-t Boxes - Boss Industrial Mouldings
Diacast Box and Flanged LW
Aluminium Box and Lid in Natural Finish

L113 1563 031
L152 W82 DSO
L192 I'll 13 001

104
181
280

Order Code
Casa 81615003 NA
Coe 8105005 NA
Case 131565006 NA

VERO ELECTRONICS PRODUCTS
5" x 5'5 12 varoenarc 59

3.755" x 5" .1" pitch VeroP.rd 66
25- x 1- .1" pitch Vorobowd (5)
270" y 5" .1" pitch PLein Board
5.67- x 2.9" .1" pitch V.0 DIP Board
Spat Pace Cutter
Pin Intettion -rooi tor .940 type pin
DS Pins .040 11001
SO Pim .040 (1001
5min 130112 Standoff (1021
15nrn Board Standoff (1001
1911n0 Board Standoff (1001
verowire Kit Moen. 2 -wire. /Senn.)
Verowire Canto 11001
Vero*. were 141
Fop Toe Box, Small, Black
Flip Top 130x. Larne. litiwe

70/Peck
55

111
139

122
32/Pack
38/Pack

191/Pack
215/Peek
226/Pack
375/Kit
407/PeCk
728/Pack
192
250

vEitO 210692
VERO 210720
vERO 210760
VERO 710790
VERO 210846
VERO 210134
06610 21015E
VERO 210876
VERO 210178
VERO 21221K
VERO 213226
VERO 2132313
VE002134113
VERO 21339F
VERO 213000
VERO 213170
VERO 213193

Smell Desk Consoles - Boss Industrial Mouldings
Slope Front Console. Recessed Top
ASS Bose. Cf. Bran Bushes, In Orange
1inns Aluminium Top Panel Fins:Med Grey
Ventilation Slots In Base

W105 0143 1432 158/
W17012143 1132 (56)
win) 0214 1132 (821

Order Code
zos Cam 011,16005 OR
271 Case 131/46006 OR
375 Case 131146001 OR

All Metal Desk Consoles - Boss Industrial Mouldings
0490 Front Console, seen:sect Too
Two Twee All Aluminium Construction
Ventilation Slots In Row and Ss.
Choke or 15' or 30 Sloping Front
On White TO. Pan.. Blue Bal.

W102 D14014281511 15' none
W165 0211 1433 (76) 15' slope
W754 02137 1433 1761 15' dope
vase 0227 033 1761 15' slooe
W102 D140 H28176130° mpg
10185 0183 /128 11021 30° depa
W254 0259 1428 11021 30' dope
W356 02591428 11021 30° dove

1018
1350
1572
1823
1018
1202
1572
1823

c^,,e0 .40

Order Code
Case 51147151A
Case 811.171544
Case 131517156A
Case 81.17158A
Caw 81517301A
Case 816173030
Case 81517306A
Case 131517308A

Eurogard Size Desk Comole --Boss Industrial Mouldings
Slope From Console
ABS Case. CAN anus 5usnes, In Orange
nins Aluminium Top Panel. Finished Grey

Order Code
01169 0127 1446 (701 375 Cara 01149006 OR

HARDWARE
D.I.L. Sockets
8 PIP Law Profile Socket Tin

14 Pin Low Profile Sockat Tin
16 Pin Low ProMeScekerrin
24 Pin Low Profile Sock. Gold
28 Pin Low ProMeSOCket Gold
40 Pin Low PrOIReSOCket Gold

Heatsinles

individual Type for 1 4105 50.C/W
Indivklual Type for 1 x 7066 10.5%4I
Indivklimi Type for 1 x T03 7.2'CM
Indiriduel Type for 1 x T0126 17"CAY
Individual Type tor 1 x T0220 17"CAV

P.C.B. Components

Oslo Pen, Blue Ink. Slow Drying

Fuseholders

Suit 2Ornin x 5rtirnr.ses.

04.8. Mounting. Open Typo
Chassis Mounting, Open Type
Panel Mounting, Screwdriver Slot
Pam, abunting, Finger Rel..

Fuse.

20mm x 5rrizn

()rick Blow, Range 100mA-5A
Slow Blow, Range 250114-54

Order Code

11 DIL SKT 8
13 OIL SKT
14 DIL SKI 16
66 011 567 24
78 011 SKT 19

127 0119KT40

10 Sink 5F
28 Sink TV2
24 Sink TV3
23 Sink TV4
23 Sink 195

)42 PE. 22PC

17
77
se

22

Lamphoiders, Panel Mourning

SI...! In Style to P.ell 20P
Low val.. Type Suits IFS and M/F Bulbs.

Low Valence. Red, Amber Of Gram 75

Internal Neon 20072400 Rea or Amber 95

Bulbs, Low Voltage, LE S.
6V. 0.36144:65V, 11N, 14V, 0.75W. 27

Pusel14208
0/./0200
Ficseisi20P-r
Fewis.120P

Pose 70
AlS Fora 20

 Rebng

t amp LV
Lome II

 Cokaur

Etzlo LES

- vnbase

RESISTORS
Carbon Film, Fixed

2515. 024 Wu. inCmgm, TO.
C 5., 612 Values IR04M7, 10% Tot.

Metal Film, Fixed
0.50/. E24 Values, 0151414, 2% Tol.
2.506, E12 V81.6 100-276, 5% Tol.

Metal Glaze, Fixed

0.5W, 524 Values, 04.22M, 5% Tel.

1.5 ea. 909/100 ffAult 10Naluel
2 ea. 1.25p/100 (Mutt 10/Value)

6 en. 2.20/100 (Mull 10Nalue)
13 es. 7.90/100 (Molt 'WNW.)

10 ere. 640/100 [Mutt 10Nalue)

079011000 (M,48 100/Value)
L10.10/1000 Imuit 100./vaiwn

Order Code

Res RD,.
R. RD%

 Val.

632.40/1000 Molt 100/Value) Ref MR30
R. PR62

.i. Value

R. V037
+ Value

Skeleton Presets, Miniature
0.101, 63 Values. 1000.164, Lin_ Vern.) Mounting
0.1W, 63 Values. 100111456, Lin. Horizon.' Mounting

Skeleton Presets, Standard

0.3W, ES Values. 101R4M7, Lin. Vertical Mounting '0
0300, 63 Values, 100R4M7. Lin_ lionzontal Manning

Potentiometer, Rotary
0.5W, E3 Values. 1K-2562 Lle. 34

02519. 63 Values. 407-2642 Log. 24

Order Code

Min Pr..) V
Min Preset H

- Value

So1P,wel V
510 Free,

+ value

Pot Lin
POI Log

r Valor
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 ACCESS
 BARCLAYCARD
 CASH
 CHEQUE

 FREEPOST ON ORDERS GMT ELECTRONICS
I VAT INCLUSIVE PRICES Freepost
IN ADD 30p P&P Birmingham B19 1BR
M 24 HR TELEPHONE ANSWERING SERVICE TEL ORDERS WELCOME

DIGITAL INTEGRATED CIRCUITS
4000 Buffered CMOS - High Speed
5-15V 8' San., up n, 20610e 7400 T.T.L.
0004000 14 9654046 100 HEF4514 250 974005 9 974445 83 5741225 39 5741E49 60 57410285 32 5741_5138N 85 N74152535 1050E04001 14 14E04047 87 9004515 299 57401N 11 N74455 85 5741235 37 5741945 80 57416305 16 574151395 85 5741_0257N 1047004002
7504005
1504007

14
95
14

HEF4009
4E04050
H6,94051

28
28.
69

11E04516
95F4517
51004518

90
382
69

974025
N740311
574045

11 445 82
51
44

N741255
17741Z65
5741285

32
32
74

5741959
5741985
9741995

79
120
139

5741925
574/5335
017415379

24
32
24

N741_61535
574151545
574151655

76
122
80

574152585
574137605
574152615

107
26

30051504005 80 8E04052 72 HEF4519 55 574055 12 5745125 13 5741325 48 5742215 160 57419135 24 N74151565 80 574152665 400904011
4504012

14
14

9E14053
9E14036

72
37

5E04520
HEF4521

65
185

574065
574075

25
27

974515
974535

13
15

5741455
5741475

60
125

N742795
5742955

116
200

5741.54135
5741542N

22
53

574151579
N741_51585

54
60

574152735
574152835

130
1167E04013 32 51E04067 390 0E94528 99 574085 13 574545 13 5741485 83 574365N 150 N7415515 22 N741_51809 120 N74152905 900504014 84 9504068 14 1-1014532 120 574099 13 574605 13 57415014 65 N743665 150 547415545 16 5741_5181N 78 574152935 1000504015 60 HEF4069 14 6E04034 510 N741054 11 574705 26 57415171 46 574367N 120 57410559 Z2 574L51825 130 574157985 10051004056 35 HEF4070 14 14EF4539 110 574115 18 574725 22 5741535 55 N7438810 150 15741$735 29 574151835 78 N7419245 170H504017 55 HEF4071 14 HEF4543 155 N74125 17 574735 23 574154N 96 57415755 40 N745.51645 90 974153655 1055504018

9014019
115

46
14E04072
14E04073

16
16

0E14565
14E14556

78
78

574135
N74145

23
46

574745
574755

23
28

5741555
5741565

53
40 741S 1474157654

574157814
33
33

7174197071
574151735

200
100

574103665
574153675

105
1050E04020 88 11E04075 16 0004557 396 574165 22 574765 26 5741575 49 5741905 15 574/9345 97 574151745 100 574153685 53511E04021 85, 11504078 85 14E04585 97 574175 23 574805 43 5741585 54 57410015 16 57416855 70 547415175N 100 574153735 15014504022 82 14E941077 14 11E04724 171 574205 11 574835 83 5741605 74 57415025 16 5741$86N 33 07419815 320 574153745 150#004023 14 0E04078 16 515040097 90 574215 26 574855 65 5741615 74 57415035 16 5741.89074 45 574151905 91 574153755 1000E04024 45 HE04031 16 0E140098 73 574255 27 574565 23 71741625 57415045 16 57416-925 70 574151915 95 574153785 1600004025 14 H604082 16 HEF412106 82 5742801 22 574905 30 5741635 74 57419055 23 574159301 45 5141019201 128 574153565 35HE 04077 32 11E04055 84 14E140180 119 574275 n 5749145 60 57416401 65 574150811 16 574109585 65 574151935 130 974153905 1700004025 52 HEF4068 60 05040161 119 5742801 30 574925 33 5741855 65 5741509N 22 57416965 116 5741519474 150 5741993N 17051004029 60 14E94093 50 14EF40162 119 5743054. 11 #71935 31 5741659 93 57415105 16 574151075 38 5741-S195.5 120 574153955 1800E94030 48 HEF4094 175 HEF40163 119 N74325 21 574945 74 5741705 134 57410115 22 574151095 38 574161965 1474154905 1300004031 200 11E04104 166 HEF40174 119 574335 30 5749545 48 5741735 111 147416125 23 974151125 40 5741019711 110 574LS6705 17014694035 110 9EF4502 91 115040175 119 574375 21 574965 48 5741749 63 N7415125 38 5741-S113N 38 574152405 160119940417

401-4041
66
75

11004505
11504508

571
151

HEF40192
11E940193

140
140

57438N
574395

21
60

5741035
5741075

99
25

5741759
5741805

62
80

57415145
57415155

74
24

57415114N
74741-S125N

38
40

N741_9415
5741_5242N

160
16014994042 54 11E04510 70 0E040194 119 Nyeam 12 5741095 42 5741815 165 57415209 78 574151285 40 574102435 16017504343 79 9904511 110 HE F40195 117 5744274 40 5741160 148 7174195 69 57415215 22 N74151321, 60 574152445 11300504004 84 1 0504512 98 574435 79 15741211. 9741925 65 57415225 24 574151361s 37 574152519 90

LINEAR INTEGRATED CIRCUITS OPTO ELECTRONICS Order Code SWITCHES
043011 92 5 6592K 162 Light Emitting Diodes, Individual Order CodeMiniature Toggle - HoneywellCA3018 75 844136 130
CA3020 191 784120S 79
4430284 ea TCA580 346

.043046 76 TC4730 450
C.3048 245 144.740 450
0430805 70 2041008 326

.125- 13tten) Rod 14 C0554
Green 17 CQ795
Yellow 19 CQ797

Panel Mounting Clip to wit 3 LE03 Clip
a" (5mml Red 15 005240

SPOT 24/250V A.C., 5A128V D.C. 58 SW 841011
SPOT CtOff 67 SW 841021
SPOT Double Bias To Cenve 75 SW 841041
SPDT Single Bias To Centre 75 SW 841051
SPOT 8141 70 519841061
0001 96 5W8420110430895 253 1041022 648

CA3130E 90 21341028 338
Green 17 40794
Yellow 19 03796

DPOT CJOff 92 SW 842021
°POT Double Elias To Centre 102 SW 8420410435405 38 TO411329 338

54.35890 266 T0410348 217
11.1307410 30 1042581 266

Panel Mounting Clip to wit 5 LEDS Clio

Light Emitting Diodes -7 Segment Display

OP0T Single Bias To Centre 102 SW 842051
000T Bias 96 SW 842051

16130314 95 TDA2640 292
1143185 200 1108140 75 3" (7.6mm1 C. Anode R.H. 0eek1,41 PI- Miniature Push -C E K
11.13195 216 7108445 140 Rad 160 0453061 SP Push To Wm, Momenta, 0.5A/250V 14/287 D.C.
1M32474 70 U4.709CT 46 C. Anode 9.9. 04611,01 Pr - SP NW TO Break, Mcmentary 54 SW 8533
1513395 71 U4709C71 40
1.7138115 110 5471045 41

Groan 199 X453051
C. Cathode R.H. Decimal Slide - Switchcraft

5.6138149 180 U4711CN 65 Pt. Red. Low curcent drain 160 0453074 DPOT Standard Actuator 38 5W46206
1.70352 120 U470141 42 115.2nwn1 C. Anode 1.0, Decimal DPOT Slot Actuate, Volmga Change, Masked 110/240 43 SW 462061

0474105 18 Pt_ Red 230 0456820
1/4747C5 50
U4748454 35

MC14585 35

C. Anode l_H.DereirnS
Pt Green 90 X456520
C. Cathode 1.0.

SEMICONDUCTORS
MC14965 97

Voltage Regulators50531 119
Decimal R. Red 230 XAN131340 Diodes

5827 193 154038 7 88110G 61 04202565361 716 1n3090A SKI 108 Pbotores112o9 5914 4 154007 65127 155E540 225 0872305 38
NE5555 75 U47805CU 65
NE5565 60 04781250 65

09012 90 ORP12
08061 90 014961

5918 5
544001 4
54002 4

194148 3
155402 15
155404 16

50206 34
87010 19 Microwave0447 10N65605 351 0478154U 65

0115615 427 U479054U 86 Phototransistors 54003 6
54001 6

514013 5

84738 27
0490 7 BAW950 1091
0491 41-8960 1592565625 461 134791204 R6 00071 180 04971 54005 0810614/ 122 04200 9 CX7114 1280NE565N 120 U479154U 86

5E5665 155 045810545 3Z
80025 175 80025
59029 175 P029 Zener Diodes

5E5675 170 U47810645 32 400M7 0407.433 1.300 07054755E5705 405 UA78L12CS 32 Photocoupler 132 71313/62X79  0411094 8 82561  Volta, 16f4E571, 459 0411311555 32
440820 150 900820

Transistors
25929 37 250427 206 84478 24 55068 hoSEMICONDUCTORS ' MAINS TRANSFORMERS Order Code 251893 30 254856 158 54547 12 1510340 40

R entifier Bridges Order Code
14 4001: 5.1.1. 93 67179
14460V 5,1,L. 84 51164

Secondaries may be connected rn wee or
04141141 to owe wide valuge range
Pt ir1105.0$ 0-220.240V

2522184 28
252222 21
252369 19
2523694 20

254858 134
254860 122
295294 43
255418 108

50548 10
855488 15
134500 12
945495 20

4000101 32
0028 107
0435 95
0C45 021.5A 1001 D.I.L.32 v6115 OVA - Camp Type Comm. -non 252606 42 255457 35 95557 14 04971 1801.5A 4009 0.1.1 35 V7145

1.54 1001.1 45 W01 Approx. 16% 059ulation F.0 54, H36,0135 254M94 49
2712895 28

255458 30
255459 32

84558 14

85559 17
TIP294 41
TIP29C 531.54 400V 52 WO4 57, 0-4.50 Seconeanee 220 Trans 694 45 252904 24 258258 432 54534 97 TIP304 442A 1007 89 VS148 069.060 60 2529004 24 40673 80 50570 14 150304 572A 4001/ 109 VS448 0 -12V.0 -12V 120 252905 22 60188 22 54771 14 1103-14 436* 1007 543 04148 0159, 0-15V 150 259064 24 *0161 38 13C772 15 T1P31C - 586A 400V 183 VH448 0.20V.0 -20V 200 2742906 19 417162 38 80131 35 110324 49104 1000 172 0J148 292907 22 BC107 10 50132 35 110124 . 63104 4000 201 0.48 2074 - Clamp Type Conwerut-Son 2529074 25 5410751 14 50135 38 TIP414 591541005 215 VL148 Approx. 16% RepAation F.C. 70, /448, 9148 2152918 230 54108 10 50138 37 110410 891544005 226 01448

304 1000 242 08149 04.5V. 04.0V Seconelarwc 335 Tram 2004 45
21729260 11

253053 17
841088 14

84108C 16
50137 38
80138 39

110424 59
T19424 69304 4009 250 04448 060,13-67 60 253054 60 54109 10 80139 35 inns 680120, 0-120 120 941095 17 90140 36 TIP3055 54

S.C.R.'s 0.159 150 253055 50 1341095 18 5F115 28 11543 32
44 4007 50 01060
124 4030 108 TIC126D

0.17.5V, 0-17.50 175
0.20V, 02011 200

2N3055
FWI 1SB Test 86

54147 7
B4148 9

BF 1130 37
59181 37

Z1-01094 14

Triam 55VA - Clamp Type Consmextion
253340 30
253442 141

BC109 8
85157 10

80257 35
8F258 3/

10A 500V 124 81138600 Approo. 10% Regulation F.C. 92.1164, W57 2537132 8
253703 11

00158 9
BC159 11

80259 36
13FR90 303154 5007 177 81139600 0-6V, 06V Seconderim 540 Trans 55VA 60

2513704 a 80177 15 89521 428237, 5005 492 811741-540 0-12V, 0-120 120 253705 9 85178 15 80013 230.157,0150 150
0207,0+200 200
030V. 030V 300

253706 9
253707 9
253708 9

5C179 18
85182 10
8C1821

89080 26
8F055 26
800515 20

A
COMMUNICATIONS INTEGRATED
CIRCUITS - PLESSEY
SL360C 242 51541C 364 100VA Frame Tope 001181,41eliCel

253709 11

253773 270
84183 10
855831 11

150087 22

8E088 28013624 302
51610 230

516504 865
518614 786 APP.,. Mc Regulation H87. W74, 064 253819 20

253820 39
84184 10
BC1841. 11

60750 15
50751 15SL611C 230

316120 230
SL652C 329
516804 230

0.255,0-25V Seconderies 825 Trees 1005, ,F.0
0-400. 0409 4150

253886 97
253903 20

80212 10

842121 1

5E752 18
5F790 97016135 394 517014 220

253904 8 BC213 10 8L965 238

SL16234 251
SL16254 225
5116264 251

0116805 170
5106000 890
51-66404 401

508629 446
5098300 1361
5086558 1058

508690 907
SP57808 660
5797908 454

SI-6204 347
81621C 347
516221 854
55.690 629

511810C 166
SL1611C 188
5116124 las

253905 12
293906 12
253962 95
254347 227

952131
85214 10
5C2141 11

54327 17

91735 1889
815934 2706
80025 175
80029 175$15204 321 511513C 193 51_16304 166 S1 -6950C 379 $056078 1058 5087948 454

254401 20 81328 15 00039 45
51.6304 218 SL1820C 225 SL1840C 193 5085595 907

2544403 20 54337 16 8.314139 33016400 384 SL1621C 225 511641C 193 5055608 907 254416 86 5938 85020 19
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Projects... Theory...

and Popular Features ...

Remember the boy who cried "Wolf"?
Burglar alarms ring continuously in
the High Street and passers by go
about their business without turning a
head. Frequent false alarms due to
malfunctioning of the equipment have
conditioned people to disregard all
alarms they hear. Despite this they
serve a purpose since in the case of a
genuine alarm the initial sounding -off
must have caused the would-be in-
truders to beat a hasty retreat.

There are of course other more
subtle and sometimes more effective
ways of deploying electrics and elec-
tronics to safeguard premises and
homes than through the triggering of
a strident externally -sited bell or
siren. The arrangements possible for
detecting a break-in are pretty well
unlimited. So anyone can have an in-
truder detection system tailored to
suit his own needs and circumstances.
The degree of complexity of design
and/or of devices used can vary con-
siderably: the whole gamut of the
electronic armoury can be brought
into play if money is no object.

On a more practical and reasonable
level, very effective intruder alarm
systems can be built and installed by
any handyman, using standard compo-
nents and without excessive cost. Such
an example is presented in this issue.

Most importantly, our Intruder Alarm
is immune from power failures, and
allows the alarm device (sound or
visual as desired) to be situated
wherever required.

It is a sad reflection upon the times,
that this project could be the most im-
portant and urgent undertaking for
today's householder.

An apology to disco fans and others.
Unfortunately it has not proved pos-
sible to include the Xenon Strobe in
this issue, as announced last month.

That most widely used of all tools,
the humble screwdriver, is in its time
applied to many a purpose entirely
unconnected with screw heads. But
there is no doubt about the intended
dual purpose of our Free Gift to
readers this month, for it is a useful
pocket screwdriver with the bonus of
a built-in wire stripper. This straight
away gives it a head start on other
screwdrivers for electronics con-
structors.

Our June issue will be published on Friday, May 18. See page 275 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.

Telephone enquiries should be limited to those requiring only a brief reply.
We cannot undertake to engage in discussions on the telephone, technical
or otherwise.

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.
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ANYONE who has had the unfor-
tunate experience of being

burgled will certainly appreciate
the usefulness of the Intruder
Alarm described here.

When all entrances into the
house e.g. doors, windows, fan-
lights etc, are connected via
switches into one or both of the
"loops" in this system, the alarm
will be activated and alert you in-
stantly if any of these entrances
are opened. Closing the door or
window afterwards will not cause
the alarm to be turned off. This
can only be done at the unit.

The Intruder Alarm is powered
by a mains derived supply that
automatically switches over to an
internal battery should the mains
supply fail or be interrupted. A
remote alarm facility is included
that can be muted by a switch on
the front panel.

switches

A RELIABLE SYSTEM FOR THE HOME

- MAINS OPERATED WITH AUTOMATIC
BATTERY BACK-UP

MfrAUJOEFtALARM

MTH II IIEiT
CIRCUIT DESCRIPTION

The circuit diagram of the In-
truder Alarm is shown in Fig. 1.

Mains voltage enters the unit
via FS1 and S1 and is placed
across the primary winding of Tl;
12 volts a.c. is produced across the
central - tapped secondary. Full -
wave rectification is achieved by
diodes D1 and D2 producing a d.c.
level of approximately 7-8 volts
across smoothing capacitor Cl.

Under normal conditions, all the
switches in the parallel loop are
open, and all those in the series
loop closed. The voltage on the
gate of CSR1 is thus very low,
being equal to the voltage drop
across R4 (100 ohms) in series
with D4, R2 and Rl. Thus the gate
voltage is insufficient to turn on
CSR1.

If now any of the switches in
the series loop are opened, the
gate voltage rises and causes CSR1
to turn on bringing the anode
down to almost OV. With S3 and
S4 closed, the full supply voltage
is placed across WD1 and RLA
operating both; also D4 is illu-
minated. If S3 is opened the
internal alarm is muted; S4 takes
the relay out of circuit, its contacts
open and mute the external alarm,
WD2 and/or LP2.

By F. G. Rayer

Consider all the series loop
switches closed. If now a switch in
the parallel loop is closed, the volt-
age at CSR1 gate is equal to about
1.2 volts [ Vsupply X R3/(R4
R30)] which is high enough for
CSR1 to turn on and sound the
alarms as before.

Once the thyristor has turned
on, it cannot be turned off again
by closing (or opening) the loop
switches. It can only be turned off
at the unit by setting both Si and
S2 to OFF.

POWER SUPPLIES
When operating on the mains

derived power supply there is no
drain on B1 with S2 in the STANDBY
position since D3 is reverse biased
(7.8 volts on cathode and 6 volts
on anode).

Power for the external bell WD2
and/or lamp LP2 is obtained
through relay contacts RLA1 when
the relay coil is energised.

If a high power external alarm
is required, the relay contacts
should be disconnected from the
circuit and taken to sockets on the
back panel for connection to the
external alarm and its own power

Front Cover: Birdcage by courtesy of
Harrods of Knightsbridge.
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41P-1 0$5.
FS1 510L -=-0T1
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.34".E TEXT

3

R4.100i2

21

Fig. 1. The complete circuit diagram of the Intruder Alarm.

supply which may be mains or bat-
tery operated. With the relay
specified, the contacts can handle
mains voltages at currents up to
5A and d.c. power up to 150 watts.

Under "no alarm" conditions D4
will be off (completely dark) when
S4 is closed. With S4 open, D4 will
be lit very dimly, warning the user
that the external alarm has been
muted.

The inclusion of the MUTE
switches allows the silent detection
of an intruder by means of the
l.e.d. and are useful when setting
up.

Removal of PL1 from SKI, acci-
dentally or deliberately will
activate the internal alarm since
the series loop will have been
broken.

LOOP SWITCHES
The switches connected in the

parallel loop must be normally
open push -to -break, release -to -
make types if used in the closed
position and push -to -make, release -
to break in the open position.
Various types can be used such as
push-button, microswitch, reed/
magriet and pressure mats that
close when stepped on. See Fig. 2.

The latter are preferred when
"fitting" is to be kept to a mini-
mum. These are to be placed at
strategic points around the house
such as below windows, close to
external doors, foot of stairways.
In all cases it is recommended they
should be sited below carpets/rugs
for security reasons.

OPERATING DEVICES
Home made switches can be

devised from strips of metal with
touch contact screws depressed by
weight or by opening of windows
of the sash variety.

Switches in the series loop must
be of the normally closed type and
could be push-button, micro -
switches, reed/magnet, foil con-
ductors on a door or window which
will be fractured if the glass is
broken.

Fine gauge wire can also be
used. This is most suitable and
cheap for windows that are seldom
opened and can be fitted across
windows/frames so as to break the
wire when the window is opened.

Pressure mats can also be ob-
tained that have four leads. Here
two form a continuous circuit

7" AI 17_S

PINS 12 = SERIES LOOP
PINS 1,3= EXTERNAL ALARM
PINS 4,5. PARALLEL LOOP

PL1

Ell

-6
SWITCHES

OPEN

WD2* LP2*

thiMLA
CLOSED .*

NORMM

411441b_SWTTCHES

which can be wired in the series
loop and activate the alarm if cut.

Microswitches are particularly
suitable due to their small size;
most are of the changeover type
allowing them to be fitted in the
series or parallel loops.

If the alarm is required to "pro-
tect" an empty house (e.g. owners
on holiday) a keyswitch wired in
parallel with the series switch at
door of exit is required. In the un-
locked position the keyswitch
should short-circuit the loop
switch. The remote alarm should
of course be sited outside the
house.

The prototype was constructed
in a Verobox type 75-1798K which
has a sloping top panel producing
an attractive unit.

Some of the components are
mounted on a piece of 0.1 inch

MICROSW ITCH

(a)

MAGNET

ODOR OR
WINDOW

(b)

REED
SWITCH

SASH TYPE
WINDOW

SCREWS

BOWED
METAL
STRIP

(a)

PARALLEL
LOOP

1. SERIES
LOOP

Fig. 2. Fitting of loop switches to doors and windows: (a) the microswitch is positioned so that it is opera ed when the door
opens/closes: (b) using a reed switch and magnet. When the door closes the magnet causes the switch to close (suitable
for series loop); (c) a home-made switch constructed from brass plate and screws. A dual type is shown for connection in
both parallel and series loops.

Everyday Electronics, May 1979 267



matrix stripboard size 27 strips
x 32 holes. The layout of the com-
ponents on the topside is shown
in Fig. 3. There are only two
breaks to be made on the under-
side at locations C13 and C18. If
board fixings other than those
specified are used, isolation
breaks may be necessary around
the fixing holes.

Assemble and solder all the com-
ponents to the board paying atten-
tion to polarities of Cl, Dl, D2 and
D3. Solder all flying leads to the
board, of sufficient length to reach
the other components in their final
positions.

POWER SUPPLY
The transformer, neon, fuse -

holder and mains cable entry are
accommodated in the lower section
of the case. Drill and fix these
components in position and wire
up. Also connect S1 and check
that the power supply is function-
ing; approximately 12 volts a.c.
should be measured across T1
secondary. With one test probe
connected to the earthing solder
tag, 6 volts a.c. should be
measured when the other probe
is connected in turn to each "6V"
tag of Ti secondary.

Fit the self adhesive board
mounts, push the board in place
and then wire up according to Fig.
3.

Next the top panel and upper
half of case should be prepared to
accept the switches, socket etc. Fit
SKi and secure the top half of
case to its other section and wire
to SKI..

Connect the switches, WD1 and
D4 to the appropriate flying leads,
wire in the battery connector and
finally secure to the top panel. The
unit is now ready for testing.

COMPONENTS
Resistors

R1 3.94-2
R2 2200
R3 56052
R4 10052

oN -7.4111

Capacitor
C1 1000,aF 10V elect.

Semiconductors
D1 to D3 1N4001 or similar silicon diode (3 off)
D4 TIL209 red I.e.d. with bush

All iwatt carbon 10% CSR1 C103YY or similar thyristor

Miscellaneous
T1 mains primary/6-0-6V 250mA secondary
S1 to 34 miniature on/off toggle switches (4 off)
FS1
LP1
LP2
SK1
PL1
RLA

W D1
W D2

250mA 20mm including panel fuseholder
mains panel mounting neon
6V 100mA lamp (optional)
5 -pin DIN socket chassis mounting
5 -pin DIN plug to suit SK1
miniature open relay, 410 ohm coil
normally open contacts
miniature solid-state buzzer or similar
low voltage bell or other alarm (optional)

B1 9V type PP6
Stripboard: 0.1 inch matrix 27 strips x 32 holes; Verobox type 75-
1798K self adhesive board mounts; sleeved grommet; mains cable;
4BA fixings; bell wire and switches for loops; PP6 battery connector;
terminal block; six -cored cable.

resistance

See

Sho
Talk

page 287

with one set

The complete prototype with lid removed.
A multi -way terminal block is a

suitable connector for intercon-
necting unit to its loops and ex-
ternal alarm and allows other
loops to be readily added. The DIN
plug/socket arrangement allows
instant removal of the unit from
the system should this prove
necessary.

Six -cored cable is required for
PL1 to terminal block, see Fig. 4.
The length of this cable is deter-
mined by the siting of the con-
cealed terminal block.

TESTING
Thoroughly check out your wir-

ing and when completely satisfied
proceed as follows. Set S3 and S4
to MUTE and S2 to STANDBY. The
l.e.d. should light brightly. Switch
S4. The relay should be heard to
pull in. Switch S3 and the internal
buzzer should emit a tone. Set S2
to OFF. The buzzer should be quiet
and the l.e.d. extinguish.

Now plug into the mains and
switch on at Sl. The internal
buzzer should sound and the l.e.d.
light along with LP1. Set S2 to
STANDBY and switch off at Si. The
only difference to be noticed is
that LP1 goes out, WD1 pitch
is slightly reduced and D4 is less
bright. Set S2 to OFF.

Insert PL1 in SKi and put a
shorting link between 1 and 2
on terminal block and set S2 to
STANDBY. The alarm should not
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Fig. 3. Layout of the components on the stripboard and wiring -up details. Below
shows positions of top -panel controls and wiring information. Note that the
copper strip on the board underside is to be broken at two points, C13 and C18.

FLAT

022

B1

Dt

51

PL1
VIEWED
FROM INSIDE

6 -CORE CABLE

TERMINAL BLOCK

EXTERNAL PARALLEL SERIES
ALARM LOOP LOOP

Fig. 4. Wiring up a terminal block to a
5 -pin DIN socket.

The prototype component board shown
in close-up.
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sound. With S4 in the MUTE position
the l.e.d. may glow dimly (not im-
portant). In its other position, the
l.e.d. should be dark.

Connect the remote bell (or
lamp) to positions 5 and 6 on the
terminal block. Instantaneously
short positions 3 and 4 on the
terminal block. Both alarms should
sound and the l.e.d. be on. Test
EXTERNAL MUTE. Switch S2 to OFF

and then return to STANDBY. The
alarms and l.e.d. will turn off. Re-
move the shorting link between 1
and 2. Both alarms should sound
and the I.e.d. light. Set S2 to OFF.

If all the above results have
been obtained, the unit is com-
plete and ready for use. It only
remains to lay the two loops, re-
mote alarm wiring and connect
this to the terminal block.

IN USE
The final position of the unit

will be a matter of individual
preference but the bedside may
be the favourite choice.

The application of the remote
alarm will also vary. In some
instances it would be used to alert
everybody in the household includ-
ing the intruder with the intention

ALARM ZONE
SELECTOR0 SWITCH

0 -

TO TERMINAL
BLOCK

Fig. 5. Circuit for choice of remote alarm.

of scaring him away. Alternatively
a local "soft" alarm may be em-
ployed so as to be inaudible to the
intruder.

Also, the sounding of the ex-
ternal alarmcan be left to the user
by leaving S4 in the MUTE position
and operating this if required after
the internal buzzer has sounded.
During daytime, S4 would be in the
non-MUTE position so then the ex-
ternal alarm is the primary means
of warning.

In larger premises, it may be
advisable to fit several remote
alarms in parallel (current output
of power supply may need up -
rating) or be able to switch any
one of several depending on the
room occupied at the time e.g. TV
room, bathroom, kitchen, Fig. 5.

The rotary switch and diode
arrangement allows a choice of
remote alarm, any one at a time
or all three at once. Suitable
diodes are 1N4001.

It is advisable for reasons of
security and tidiness, that wires
from and forming the loops be
hidden e.g. below floorboards or
under carpets. Twin bell wire is
suitable for both loops.

If only the parallel loop is used,
the terminal block position 3 and
4 must be shorted by means of a
link wire. This can quickly be re-
moved should a series loop be
added at a later stage.

Double -pole type switches may
be used to produce series and
parallel loops protection at cer-
tain places around the house. This
would help confuse the intruder if
he was on the lookout for wiring
to switches with the intention of
cutting parallel loops and bridg-
ing series connected switches.

Finally, the Intruder Alarm is
not intended to be a substitute for
locks, bolts, catches etc., but to act
as a back-up for these conven-
tional fitments. If these do not
prevent the intruder's entrance,
the alarm will tell you of his
Presence. 11

BOOK REVIEWS
TELEVISION INTERFERENCE MANUAL
Author B. Priestley.
Price £1-35
Size 210 . 150n -n
Publisher Radio Society of Great Britain
ISBN 0 900612 45 2

THis book, intended mainly for the radio amateur
gives much valuable information on the often

ticklish problem of TV interference.
It is a sad fact, that because the TV viewer might

suffer from a brief burst of interference, the total
blame is put upon the innocent local amateur down
the road. But as the reader will discover after read-
ing this book, this is not always the case. Indeed, it
could well be, and nearly always is, due to a fault in
the TV set, rather than the amateur station.

QUESTIONS '& ANSWERS RADIO REPAIR
Author Les Lawry-011ns
Price £1-50 -
Size 165 110mm
Publisher The Butterworth Group
ISBN 0 408 003 677 4;;;;;----11,7

THERE have been many books in the Question and
Answer series, and no doubt there will be many

more of these highly popular books. The essential

aim is to present the reader with a question, and then
follow this up with an answer of great detail.

The book is divided into a number of chapters,
each leading logically on to the next. For example:
power supplies, i.f. stages, audio amplifiers. Thus the
reader is taken from first principles (it even tells you
what tools are required!) to complex fault finding.

One chapter is devoted exclusively to car radios
and gives much essential information on their repair.
One aspect of repair which is often overlooked by the
beginner is the trick of heating and/or cooling a
component to find an intermittent fault.

ELECTRONIC PROJECTS IN THE HOME
Author: Owen Bishop
Price £2.25 Paperback
Size 215 135mm 88pages
Publisher Newnes Technical Books
ISBN 0 408 00346 4

ARECIPE for yoghurt is an unexpected -find- in this book
of useful electronic projects. The Yoghurt Maker, by

the way, is quite ingenious and uses the heat produced
by the control circuit components to maintain the interior
of the container at the required 35 degrees C.

A Flashing Messenger and a Decorative Star for the
Christmas Tree are two unusual and novel ideas that add
further interest to this collection of simple circuits. The
remaining ten projects have a more familiar ring about
them: moisture detector, temperature -operated alarm,
light -operated switch and so on.

Each project is well described, with a component list
and stripboard layout. An excellent handy reference
source for the constructor by the author of the highly
acclaimed series "Doing It Digitally".

270 Everyday Electronics, May 1979



Audio Reporting
The audio industry and press is

currently engaged in publicly tear-
ing itself apart in an effort to agree
on who should review equipment
and how. So the main bones of
contention are now well known,
even if there are as yet no answers.

Should sophisticated electronic
equipment be reviewed by measure-
ment or by ear-or by both? Is it
reasonable for a lone reviewer to
appraise the performance of a pro-
duct developed and produced by a
large company using money -no -
object test techniques? Should re-
viewers test a carefully checked
sample provided by the manufac-
turer and thus perhaps not repre-
sentative of what appears in the
shops? Or should the reviewer risk
condemning a product on the
strength of one faulty sample that
has reached the open market and
been bought for review unbeknown
to the manufacturer?

Dubious Practice
And so it goes on, and on, and

on. Meanwhile, these pages, being
out of the mainstream of audio and
hi fi, seem an ideal place to men-
tion a couple of dubious practices
that have crept into audio journa-
lism over recent years.

Very reasonably reviewers have
objected to the use of their review
comments in advertising material
produced by the manufacturer,
either because it is lifted out of con-
text in the manner of a film or
theatre review "so funny it's
pathetic" in a theatre critic's review
becomes "so funny" in the theatre's
advertising) or because lengthy
reviews are reproduced in their en-
tirety without the original writer's
permission. Understandably re-
viewers have clamped down on this
practice, attaching tight strings to

By ADRIAN HOPE
permission to reproduce and ask-
ing an additional reproduction fee.

There is no evidence that anyone
has deliberately praised a product
simply to better their chances of
selling a quote for subsequent
reproduction, but some remarkably
bland reviews have appeared. I

even noticed excerpts of one review
quoted in an advertisement that
appeared in the same issue of the
monthly hi fi magazine that carried
the review. Doubtless there was

about this coincidence, but it
hardly engenders the confidence of
thinking people in the indepen-
dency of the reviewer.

Consult or Review
Although some reviewers some-

how manage to finance a respect-
able laboratory almost entirely on
the strength of reviews commis-
sioned for magazine publication
(usually by working very hard, very
long hours) many find it necessary
also to work on a consultancy basis
for the manufacturers. Viewed from
a distance, and in pure consumer
terms, this may seem undesirable.
But it is now, for better or for
worse, an integral, and possibly
essential part of audio reviewing.

The fee paid by the firms, either
on a retainer or occasional consul-
tancy basis, can be fat compared
to those which magazines can
afford to offer most contributors.
Consultancy fees can thus go to
subsidise the purchase of labora-
tory equipment which then enables
the reviewer to conduct a more
thorough appraisal of equipment
for the magazines.

Unwritten rules over the years
have emerged. First and foremost
has been the tacit assumption that
it is undesirable for one and the
same person to both consult on a
product and then review it in print.

Consultancy on a product can
take many forms, from helping out
a small manufacturer who is short
on skill or equipment in one par-
ticular area to advising the importer
of equipment from a vast Japanese
company on the likely sales poten-
tial of a product, visa vis the com-
petition. But either way the re-
viewer is accepting hard cash from
the manufacturer to advise.

Until recently no-one has sug-
gested that it is ethically accept-
able for anyone to act as a paid
adviser on a product, then remove
his consultant's hat, don his re-
viewers hat and appraise the same
product for the benefit of the trade
and consumer. But this is now
exactly what is happening, due
largely to the move over recent
years towards comparative review-
ing.

New Technology
There is also the additional prob-

lem that in some areas of tech-
nology the number of reviewers that
are sufficiently skilled to appraise
new products fairly is limited be-
cause to become skilled in any one
area of fast moving technology may
now be an almost full time job.

It is also argued that pure
measurement consultancy will in no
way prejudice a future review and
that a volt is a volt, whether you
measure it as a consultant or a
reviewer. But the question then be-
comes, which volt to measure, how
and when?

As hi fi technology becomes in-
creasingly sophisticated, parameter
compromises become essential
and opinions diverge on the best
and worse compromises to adopt.
For instance product price may be
no object or it may be taken into
consideration.

Conflict of Interest
The issue here is not so much

whether the public is at risk. There
is no evidence that anyone func-
tioning both as a reviewer and con-
sultant has ever knowingly misled
anyone. But no mortal is infallible.

What matters most of all is that
the trade and public should recog-
nise the situation for what it is and
form their own opinion on its
desirability or otherwise. This
necessitates a clear, bold and un-
ambiguous declaration of interest
on the part of any reviewer apprais-
ing a product on which he has also
consulted.

Surely if a conflict of interest is
innocuous there is nothing to be
lost, and everything to be gained,
from an open acknowledgement of
the fact? You can't, as they say,
have your cake and eat it.
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THEElectronic Dice to be
described here has two inde-

pendent counters and displays
which can be operated separately
or together. This makes it ideal for
games such as Monopoly and Back-
gammon which require two dice as
well as games that require only
one dice such as Snakes and
Ladders and Ludo.

This particular design is in-
genious in so far as it uses only a
single four -bit binary up -down
counter to directly interface to a
BCD/seven-segment display de-
coder/driver without the need for
complex gating.

TRUTH TABLE
The truth table of the complete

counting sequence of the binary
counter, and the required sequence
to drive a display decoder over the
range of numbers 1 to 6 is shown
in Table 1.

It can be seen that the counting
sequence over the range 9 to 14
is identical to the range 1 to 6 if we
ignore the most significant digit,
and replace this logical 1 with a
logical 0.

If we continually preset the
counter to 9 after it has counted
up to 14, the counter will count

A DOUBLE WINNER
FOR THE GAMES PERSON

continuously over the range 9 to
14, which, when decoded, provides
a display over the range 1 to 6.

CIRCUIT DESCRIPTION
The circuit diagram of the Elec-

tronic Dice is shown in Fig. 1.
The circuit can be split directly

into the two identical circuits each
comprising an oscillator made
from two 2 -input Non gates (IC5),
a 74C193 counter a 4511 decoder -
driver and a seven -segment mini-
tron display.

The Minitron display was chosen
in preference to a l.e.d. display as
each segment of the Minitron has

Table 1: Truth table for four digit
binary counter

Decimal D
Binary outputs

C B A

0 0 0 0 0

1 0 0 0 1

2 0 0 1 0

3 0 0 1 1

4 0 1 0 0

5 0 1 0 1

6 0 1 1 0

7 0 1 1 1

8 0 0 0

9 0 0 1

10 0 1 0

11

12 1 0 0

13 o
14 1 0
15

By P. Leah
a resistance of about 600 ohms and
hence can be driven directly from
the 4511 decoder -driver without
the need for current limiting re-
sistors.

The 74C193 binary counter pro-
vides a carry output which appears
as a logical 1 as soon as the
counter has reached 15. This carry
output is used to preset the
counters to 9. Hence the counter
will continuously count over the
range 9 to 14 when a clock pulse
train is connected, without the
need for additional gates.

OSCILLATORS
The oscillators are connected in

a feedback loop as shown with the
values of R1 (or R4) and C2 (or
C3) controlling the frequency of
the oscillators. The oscillators will
oscillate when pin 13 or pin 5 is
connected to ground (OV). This is
achieved by depressing switches
S3 or S4.

Switch S2 ensures that the earth
from either S3 or S4 is connected
to both oscillators when switched
on so that the oscillators operate
together (Born) or only one of the
oscillators operate while S2 is
switched off when the oscillators
will operate by only S3 or S4
(SEPARATE).

The oscillator outputs are con-
nected directly to the count -up in-
puts of the two binary counters
(IC1 and IC4 pin 5) which count
over the range 9 to 14 when the
oscillators are enabled. The carry
output, pin 11 of each counter is
connected back to their respective
"load" outputs to ensure that the
counters are preset to 9 on every
carry output pulse.

Two capacitors Cl and C4 are
necessary to extend the duration of
the preset pulse and hence ensure
that the counters have sufficient
time to preset correctly. The three
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Fig. 1. The complete circuit diagram of the Electronic Dice.

least significant digits from the
counters (pins 2, 3 and 6) are
directly connected to the A, B, and
C inputs of the decoder -drivers IC2
and IC3, while the D input (pin 6)
is held at OV. Hence the input to
the decoder -drivers will be binary
coded numbers 1 to 6. The decoder -
driver outputs are directly con-
nected to the Minitrons X1 and X2.

When the push buttons S3 and
S4 are deprecRed, the display will
appear to show number 8 because
the display is changing so fast the
eye cannot detect the changes. Only
when the buttons are released will
a number between 1 and 6 become
clearly visible; S1 is the on -off
switch which connects the battery
to the circuit.

CLOCK SPEED
The random count is dependent

on the length of time the push-
button switches are depressed
which connect the two clocks to
the counters. The clocks count in-
dependently of each other at fre-
quences of 10kHz and 20kHz, so
there is no possibility of cheating
by depressing the push -buttons for
a set period of time, since no-one
could depress the switches for a
time within an accuracy of one ten
thousandth of a second!

The power consumption is very
low, the majority of the load being
the display. When segments of
both digits are operating, this is

Everyday Electronics, May 1979

approximately 60mA, and there-
fore operated from four HP11 (1.5
volt) batteries. Hence the whole
assembly is completely portable,
enabling it to be mounted in a
small plastic instrument case.

The author's unit uses a printed
circuit board. A full-size master of
this is shown in Fig. 2. This is
viewed from the copper side. The
black regions are the areas of
copper to remain after etching.

The layout is not critical and if
desired can be constructed on
stripboard.

The p.c.b. is specially shaped
along its two longer sides to
accommodate the switches and
allow the unit to comfortably fit
inside a small case. This arrange-
ment at the same time provides
space for the four batteries to sit
below the board in the specified
case.

Prepare the printed circuit
board in the usual way. The design
is not too complicated and can
easily be laid out using transfers
and ink resist pen.

The layout of the components
on the topside of the board is also
shown in Fig. 2.

Begin assembly by soldering the
link wires in place followed by the
resistors and capacitors. I.C. sockets

The completed proto-
type board removed
from its case.
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Fig. 2. Full size printed circuit board master pattern. The black areas are
the regions of copper to remain after etching.

COMPONENTS -1
See

Shop
'rah( page 287

Resistors Capacitors
R1 100kL) C1,3,4 470pF polystyrene or ceramic (3 off)
R2, 3, 4 10k5). (3 off) C2 220pF polystyrene or ceramic
All 11N carbon ÷ 10%

Semiconductors
IC1, 4 74193 TTL 4 -bit binary up -down counter (2 off)
IC2, 3 CD4511 CMOS BCD to 7 -segment latch decoder/driver (2 off)
105 CD4001 CMOS Quad 2 -input NOR gate
X1, 2 Minitron 3015F filament 7 -segment display (2 off)

Miscellaneous
S1, 2 miniature on/off toggle (2 off)
S3,S4 miniature push -to -make, release -to -break types (2 off)
81 6 volt (HP11-4 off)
Printed circuit board, single sided 100mm x 66mm; Bimbox type BIM
5000/14; size approximately 145 x 75 x 50mm; battery holder; red
Perspex 30 20mm; connecting wire.

81 +Ve

Fig. 3. Layout of the components on the topside of the board and wiring -up
details.

ra,c

0,40

were not used in the prototype but
room exists between the board and
top panel for the low -profile type
of socket. Position and solder the
i.c. sockets and displays.

The switches in Fig. 2 are shown
inverted for clarity. These should
next be wired up to the board.
Connect the leads to the battery
connector and finally insert or
solder the i.c.s. in position paying
attention to polarity. An indented
marker appears between the first
and last pin numbers as shown in
Fig. 2.

ASSEMBLY
The p.c.b. is secured to the lid

of the plastic case by means of two
countersunk bolts. This enables
the whole assembly to be easily
removed and provides easy access
to the batteries. A facia glued to
the lid will mask the board fixing
screws.

The lid should next be prepared
to accept the switches and a 25 X
13mm rectangular slot cut in the
centre to enable the displays to
show through. The hole is backed
with a small piece of red Perspex
which helps to emphasise the digits.
The Perspex is glued to the under-
side of the lid. Araldite is suitable.

The battery holder can either be
glued or screwed to the base of
the case to retain it. Fit the
switches and board to the lid,
attach the facia and the dice are
ready to be rolled. ZI

Board mounted on the lid of the
case and housing of the batteries.
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BARGAIN HUNTERS...

LOW COST METAL LOCATOR

1.

QUADRAPHONIC
SIMULATOR

A simple modification to any stereo reproducer
which gives impressive results. Includes head-
phones control unit.

TREMOLO UNIT
An add-on effects unit for the guitar or organ.
Provides amplitude modulation at variable speeds
indicated by flashing I.e.d.

INEXPENSIVE PROJECTS
FOR ALL IN NEXT MONTHS ISSUE

A simple but effective instrument based on a beat
frequency oscillator circuit. Crystal earpiece
provides sound indication of the presence of metal.

ELECTRONIC

\ CANARY
The most pleasing twittering sound produced by
this simple circuit makes it a novel replacement for
the doorbell or buzzer.

ISSUE ON SALE
FRIDAY, MAY 18

Price 45p
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DOING II DIGIIAllY

APULSE generator, sometimes called
a clock, is at the heart of all timing

systems. The TTL Electronic Test -Bed
has its own built-in clock which can
be very useful for simple timing pro-
jects and for designing and testing
more elaborate projects being built up
on the Test -Bed.

Unfortunately the built-in clock is
not reliable enough for precision tim-
ing. Its frequency depends upon the
supply voltage and, since the in-built
voltage regulator is only a simple
one, licc can vary by as much as 10
per cent, depending on the load con-
nected to it. This gives a timing error
of up to six minutes per hour, which
is clearly unacceptable for many tim-
ing purposes.

If we need greater accuracy we can
use the 555 timer i.c. This is not a
TTL device, but it has a digital output
that is fully compatible with TTL. It
can be driven by any supply voltage
between 3V and 15V, so we can run
it from the Vcc supply of the Test-bed.

555 TIMER
The 555 timer i.c. can be used in

many ways, one of which is shown in
Fig. 8.1(a). Here it is being used as a
monostable multivibrator. Its output is
normally low, but goes high for a
single period when the i.c. is trig-
gered. This circuit is shown wired up
on the Test -Bed in Fig. 8.1(b). Try
various combinations of the timing
capacitor Cl and the timing resistor
Rl.

With the values indicated the length
of the high pulse is about 10 seconds.

Triggering is achieved by applying
a negative -going pulse to the trigger
input. This is obtained by grounding
point A.

Another way is to connect a rri..
gate output directly to pin 2; R2 will
not then be needed. You could use the
output of the NOT gate of IC3. Its in-
put should be connected to ground;
this applies a "high" to the trigger
pin of the 555 i.c. If you next make
the input of the NOT gate high, its

By O. N. Bishop pig
output goes low, triggering the timer.

The input to the NOT gate need go
high only for a fraction of a second,
yet the timer output will go high for
a considerably longer period, if we
choose the appropriate values for Cl
and Rl. In this way the 555 can be
used as a pulse -stretcher, giving out
a long pulse whenever it is fed with a
short one.

One way of delivering a short, low
pulse is to touch pin 2 with your
finger. Normally this is sufficient to
trigger the i.c. This effect can be made
use of in the construction of touch -
switches, but can cause confusion
when you are building or testing other
circuits, for accidental touching can
produce spurious triggering. -

MONOSTABLE j INVERTER

I I

CHARGE/DISCHARGE
The action of the 555 i.c. depends

upon the charging and discharging of
Cl. When the i.c. is in its quiescent
state, Cl is charged to one-third of
Vec and the output of the i.c. is low.
Although current flows through R2 it
is diverted into the i.c. through pin
7 and the charge on Cl does not in-
crease.

Upon triggering, the output goes
high and current is no longer allowed
to flow through pin 7; Cl charges
steadily, at a rate depending upon its
capacitance and upon the value of
Rl. The higher the capacitance and
the higher the resistance, the more
slowly the charge on Cl increases.

Fig. 8.1(a). The 555 wired as a mono -
stable multivibrator. Below shows
pinning details for this i.c.

GROUND

TRIGGER E

OUTPUT E;
RESET

CLOCK

555

ACC

DISCHARGE

THRESHOLD

CONTROL
VOLTAGE

LOUDSPEAKER
MODULE

Fig. 8.2(a). An audible alarm is produced at a preset time after grounding point A.
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Eventually the charge reaches two
thirds of Vcc; circuitry connected to
pin 6 detects that the value 2/3Vcc
has been reached, causes output to
go low again, and begins the rapid
discharge of Cl through pin 7.

When the voltage across Cl has
once again fallen to 1/3Vcc discharge

A

C

D

E

F

H

K

L

M

N

a

0
R

S

T

U

P

w

z
AA
BB
CC

OD
EE
FF
GG
HH

II

JJ

Fig. 8.2(b). The circuit of Fig.

C, * *
*c *-+ 0

id El
sss

LOUDSPEAKER
MODULE (OR 0 * 0 *
CRYSTAL EARPIECE)

ceases and the i.c. is ready to be trig-
gered again.

Because the action of the i.c. de-
pends upon certain fractions of Vcc,
but not upon the actual value of Vcc,
the time intervals are independent of
the value of Vcc.

Once the i.c. has been triggered, it

8.2(a) wired up on the Test -Bed.
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Fig. 8.1(b). The circuit of
Fig. 8.1.(a) wired up on
the Test -Bed. Try differ-
ent combinations of
values for C1 and R1 and
observe the high pulse
length.

goes through the sequence described
above and is not affected if a second
triggering pulse is applied during this
time. If, while its output is high, a
negative -going pulse is applied to the
reset pin (pin 4), the output imme-
diately goes low, and CI is rapidly
discharged to 1/3Vcc.

EGG TIMER
The circuit of Fig. 8.1(a) is the basis

of a simple egg -timer. If Cl is a 1001/F
capacitor and R1 has a resistance of
1 megohm, the high pulse lasts 4 or 5
minutes, depending upon the exact
values of the timing components.
Electrolytic capacitors have high
tolerance (can be as high as -50 to
+100 per cent) so you may need to
select Cl from a number of capaci-
tors having the same nominal value.
Alternatively, a variable preset resis-
tor in series with R1 will allow you
to adjust the length of pulse to the
correct time for cooking your egg to
perfection.

So far, we have a timer that lights
an l.e.d. for the prescribed period;
when the lamp goes out the egg is
ready for eating. This simple circuit
can be improved upon to sound an
alarm at the end of the time period.
We need only use circuit elements that
have already been described in this
series, see Fig. 8.2(a). When the 555 is
triggered, its high output pulse is in-
verted to a low pulse by the NOT gate.
This low state inhibits the action of
the astable multivibrator (this is the
same circuit as the in-built clock, with
capacitors chosen to give an audio -
frequency output).

As soon as the timing period is over,
the astable multivibrator begins to
oscillate; since its output is connected
to the loudspeaker module, an alarm
note is heard. Thus the circuit emits
a note as soon as it is switched on.
This is silenced by pressing the trig-
ger switch, and it remains silent until
the set period has elapsed.

This circuit would be very suitable
for building up into permanent form
after you have worked out all the
details on the Test -Bed. A single 7400
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Fig. 8.3(a). The 555 wired as an astable multivibrator in an event timer up to 99 minutes in
steps of one minute.

i.c. provides the necessary gates. See
Fig. 8.2(b). As a refinement you could
arrange a rotary switch to switch in
a range of resistors, each in series
with a preset resistor to allow fine
adjustment. This would replace R1
and allow you to select one of a num-
ber of preset periods (say, 3, 4 and 5
minutes).

PARKING METER TIMER
The egg timer operates for a pre-

set period, and is suitable for timing

eggs or timing moves in games such
as chess or Scrabble, but it does not
tell you how much time has passed
and how much remains before the
period will be over. Now we shall
build some timers that tell you how
much time has elapsed since the cir-
cuit was triggered and so allow you
to work out how much time is left.
Circuits of this type make use of the
555 i.c. operating in another mode, as
an astable multivibrator, Fig. 8.3(a).

Since the trigger pin (pin 2) is con-

nected to pin 6, this circuit is self -
triggering. Once started it produces a
continuous train of pulses.

The timing capacitor. Cl, charges
through VR1, RI and R2, but dis-
charges only through R2, so the high
pulses are longer than the low inter-
vals between them.

The values shown in Fig. 8.3(a)
cause the 555 to run at 1 cycle per
minute (0.017Hz) when VR1 is suit-
ably adjusted. If you next connect the
output of the 555 to the built-in dis-
play system of the Test -Bed, the dis-
play changes once every minute. de-
tails in Fig. 8.3(b).

The RESET 00 button is used to set
the display to zero at the beginning
of a period that you wish to time.
Thereafter the display counts from
zero to 99. In short, this system can
be used for timing events up to 99
minutes in length.

There is one small inaccuracy in
this system. The operation of the 555
is not synchronised with your action
in resetting the counter. This means
that the first display change (from
zero to "1") could occur at any time
during the first minute.

This error (half a minute, on
average) could be serious if you are
timing relatively short periods, but is
unimportant if you are using this cir-
cuit for purposes such as a parking
meter reminder. Ingenious readers
may like to discover a way of apply-
ing a low pulse to the reset of the
555 at the same time as the display
reset button is pressed. The timer will
then be fully accurate.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 SO

o o C) 1CD) o

0

0

o 4;
o

0

0
4;

Fig. 8.3(b). The circuit of Fig. 8.3(a) wired up on the Test -Bed; S4 must be switched on.
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STOP -CLOCK
Once again we can make use of

units that we have already studied,
but connect them together in a dif-
ferent way. To make a stop -clock we
need only alter the values of the tim-
ing components of Fig. 8.3(a) to make
the rnultivibrator run faster, and then
interpose a latch between this and the
counting/display system as indicated
by dotted lines in Fig. 8.3(b). By suit-
able choice of values we can build
stop -clocks of several ranges. see Table
8.1.

The way the stop -clock is turned on
and off depends on the use to which
it is to be put. For ordinary use we
can simply use the in-built latch ov

switch, resetting the display to zero
at the beginning of each timing period.

-1-5V

114 FROM 555
BISTABLE TIMER

A RUNNING

o AT 100Hz

07

RI I

ism

G3c
NOT

14

LATCH 1

Fig. 8.4. Circuit diagram of a reaction timer.

Table 8.1 Timing Component changes for three stop -clock ranges

Timer Range Accuracy Timing Components
Frequency (Hz) (seconds) (seconds) C1 R1 R2 VR1

1 99 1 0.47,u F 2- 7Mi-1. 100k.O. 1M.O.

10 9.9 0.1 0- 047,a F 2- 7mn 100k0 1MO.

100 0.99 0.01 0 047,11F 120K0 100kC2 47K -Q

Instead of a push-button or toggle
switch there are all kinds of ways of
controlling the latch by linking it to
the event that is to be timed.

In Fig. 8.4 a latch is controlled by
a bistable. One person, unseen by the
other presses button A without warn-
ing, causing the 1.e.d. to light and the
clock to start counting hundredths of
a second. On seeing the lamp. the
second person presses button B, so
stopping the clock. The reading on
the clock displays that person's reac-
tion time.

In Fig. 8.5 the latch is controlled by
a flip-flop, operated by the high-speed
light sensor module (Fig. 7.10a last
month). The first time the light beam
is interrupted the output of the bi-
stable goes low. causing the flip-flop

4-5V

OV

TO
COUNTER

AND
DISPLAY
CIRCUITS

SHOWING LIP TO 0-99 SEC.

SEE FIG.8-4

to change state. This releases the latch
and timing begins. The next time the
beam is broken, the flip-flop changes
back to its original state and timing
ceases. Thus we have a lap -timer that
can be used for timing the lap times
of model slot -cars or other track
events. To be continued

HIGH SPEED
LIGHT SENSOR
MODULE OF

FIG 7-10a

1

16

21 141
CL Vocci

CK ICI
7473

K GND

1C0Hz
555 TIMER
CIRCUIT OF

FIG .8 4

8

7

6

LATCH OF
FIG.13-5

7400+111C3

COUN ER/
DISPLAY

CIRCUITS
IN-BUILT

Fig. 8.5. Block diagram of a light triggered timer.

JACK PLUC fric FAMILY... BY DOUG BAKER

YOUR FATHER'S ATTENDING A BOARD
MEETING TODAY. HE HAS TO REM? A
REPORT ON OVERSEAS SALES...

WHY'S THAT?

_ BUT I RATHER
THINK HE'LL BE REPORTING

ON ELECTRONIC PROJECTS INSTEAD.
1

HE'S TAKEN HIS LABCENTRE IN
MISTAKE FOR HIS BUSINESS

BRIEFCASE.
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CENTRE

PART 3
THIS month completes the construc-

tion of the Labcentre.
Dimensions and bending details of

the component drawer incorporated
in the console are shown in Fig. 3.1.

FRONT PANEL FINISH
On the prototype the front panel

and the console frame were both
finished using aerosol cellulose paints.
At least three coats should be used,
with sanding down between each coat,

By R. W. Coles
and B. Cullen

until a uniform and pleasing finish is
obtained. Frame and front panel
colours are of course the choice of the
individual constructor but you are
advised not to use a front panel
colour which is too dark because black
lettering and marking inks are easier
to obtain than white!

To make Labcentre easy to use, its
separate functions are clearly indi-
cated on the front panel, using words,
outline boxes, and where necessary,

circuit schematics, see photographs.
The lettering is applied using Letra-
set, and the symbols and outlines can
be drawn using a dense drawing ink.
It is of course this stage of the job
which makes or breaks the finished
unit as far as appearance is con-
cerned, and we recommend a slow
and careful approach to get the best
results.

When lettering is complete, the
front panel should be given several
coats of clear polyurethane varnish
to provide a lasting and durable, high
gloss finish.

OVERALL ASSEMBLY
With the front panel completed, the

controls and other front panel hard-
ware can be fitted as shown in the
underside view of the panel in Fig.
3.2. Note the fitting of larger solder
tags under same socket fixing nuts.

Next carry out the interwiring be-
tween panel mounted components and
soldertags. With the console base re-
moved from the sides, mount the
p.c.b. and the mains transformers
with reference to the photographs and
Fig. 3.3.

Nuts and bolts (4BA), rather than
woodscrews, should be used to attach
these components to the base, and
this will necessitate drilling and
countersinking to leave the bolt heads
flush with the base lower face. The
circuit board should be mounted after
the transformers, and should be
spaced above the base by means of a
couple of nuts or spacers. Washers
should be used wherever appropriate.
Remember, a sturdy construction will
pay dividends when you decide to
take advantage of the portability of
your Labcentre!

WIRING UP
The transformer wiring shown in

Fig. 3.3 should be tackled next, using
a solid or flexible p.v.c. wire rated at
2A or more. Next, with the base panel
sited adjacent to the inverted frame
fitted with the front panel, connect
the wiring between the 13A sockets,
the rocker switch, and the mains
transformers with due regard to the
lethal voltages which will be preset
on these wires. Good quality well insu-
lated flexible wire of 2A rating or
greater is essential.

The wiring between the circuit
board terminal pins 6, 7, 8 and 9 and
the front panel power supply SK1, 2,
3 and 4 terminals can now be carried
out using the same flexible p.v.c. in-
sulated wire as was used for the
transformer wiring. At this point it is
a good idea to check that all is well
with the mains wiring and the power
supply circuitry. This can be done by
applying the mains supply via a fused
13A plug, and checking that the re-
quired 5V, plus 15V and minus 15V
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Fig. 3.1. Shows complete construction details for the console -component drawer.
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SK 29

Fig. 3.3. Shows position of the transformer
alongside the p.c.b. and wiring details.
Note the use of solder tags for earthing
purposes, particularly the one at the
p.c.b. fixing. This must be in good con-
tact with the earth plane on the board
underside.

Fig. 3.2. Underside view of the top panel showing positions of components, interwiring and
wiring to the p.c.b. Encircled numbers refer to terminal pin numbers on p.c.b., see Fig. 2.2.
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supplies are all available on the front
panel terminals.

Unplug from the mains before pro-
ceeding.

The next task is to wire the front
panel controls etc, to the p.c.b. ter-
minal pins.

There are 48 connections remaining
to be made from components on the
rear of the front panel to terminal
pins 3 to 5 and 10 to 54 inclusive.

Right: The completed component
drawer lined with conductive foam
and polystyrene. This drawer is used to
house integrated circuits.

Left: Completed con-
sole showing the front
panel layout. The
lettering is applied
using Letraset, and
symbols and outlines
added with artists ink.

As can be seen from the photo-
graphs these wires are in four separate
wiring looms (pins 3 to 5, 10 to 24,
25 to 30 and 31 to 54) which run into
a single large loom. Deal with each
sub -loom in turn and record the con-
nections as they are made by crossing
the appropriate terminal pin in Fig.
2.2.

All wiring should be kept as short
as possible, consistent with accessi-

bility and a tidy loom. Extra care is
recommended during this phase to
ensure that all connections are cor-
rectly made.

A flexible p.v.c. insulated wire of
finer gauge than that used for the
other wiring should be used for all
loom connections to prevent undue
strain on the soldered joints. Remem-
ber to make up the looms so that they
do not impede front panel replace-
ment or removal.

The unit is complete and ready for
checking and then testing after the
48th connection has been made.
ERRATUM: In Fig. 2.2 diode D4 should be
renumbered D13.

Next month: Testing and fitting out.

Burnt Offering
I suppose I am always advocating

that if someone designs a better
mousetrap let's change over to it
and drop the old one; if not, let's
keep what we have already got. For
example consider the ordinary
domestic toaster. Just after the War
they were simple affairs but they
produced nice .evenly toasted
bread. Then came the "pop up"
which shot it up to the ceiling and
gave you a choice of black or white.
I have very recently purchased the
latest in toasters. It is much the

same, except it shoots the toast out
sideways and hits you in the ear.

Here are the design faults. The
timer, which is a simple bi-metal
strip, is never constant. Surely
today one might reasonably expect
that it was replaced by a timing
chip? The other fault is this. The
toast is always burnt at the top.
Don't toaster designers know that
heat rises and they must compen-
sate for this?

On the early post war toasters,
this was achieved by spacing the
wiring of the element further apart
at the top. Looking at the element

on my toaster I see it is equally
spaced all the way up. It seems
pathetic that a generation that can
put men on the moon can not pro-
duce a satisfactory toaster.

Question Time
One of my greatest delights was

the discovery that I have so many
well informed readers. If I ask them
a question in the electronic field I

can be sure that a number of them
will write to me with detailed
answers. A question I have been
pondering on lately is this. Has
static electricity ever been made to
perform any useful functions?

The first question to decide was
how different is it from the type
that is produced by a dynamo. I

have put this question to one or
two quite knowledgeable col-
leagues in a slightly different form,
namely "What is the difference be-
tween static electricity and the
ordinary sort and I do not mean just
the way they are produced?" To
date the question has only pro-
duced blank stares.

Can any of my brainy readers
enlighten me?
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PRESENT
day electronics owes every-

thing to a three-legged device (in
discrete form) called a transistor.
The business part occupies only a
tiny fraction of the volume, the re-
mainder being protective encapsula-
tion.

There are a huge number of differ-
ent encapsulation and case geometries
to suit particular mechanical and
operating requirements. Three small -
signal type transistors of different
casings are shown in Fig. 1.

Transistors are made from
treated" wafers (or chips) of silicon

or germanium-the latter being used
legs and less due to inferior perform-
ance compared to silicon devices.

Depending on the "arrangement"
of the treated sections a transistor is
either a pnp or an npn device which
determines its operating polarity.
There are three distinct sections and
these are called the base, collector
and emitter. The three legs are con-
nected to these sections.

The circuit symbols for these two
types of transistor are shown in Fig. 2.

le*C NPN PNP

CIRCUIT SYMBOLS

Transistors are sensitive to over -
voltage and current and are easily
destroyed. So extra care should be
taken when positioning them on cir-
cuit boards. They are also sensitive
to heat so swift soldering or the use
of a heatshunt on the leads when
soldering is recommended. Pliers can
be used for this but a spring -loaded
heatshunt is more convenient, Fig. 3.

\ E

Quite a selection of transistor
types are used in constructional pro-
jects in EE, but in most cases each
can be changed for other type num-
bers you may have in stock that have
similar electrical characteristics,
without affecting circuit operation.
They may even have different pin -out
arrangements and case styles, but the
leads can easily be re-formed to suit.

TRANSISTOR
CHARACTERISTICS

What characteristics are to be
taken into account when deciding on
a substitute is a question often asked.

The most important ones are
voltage and current ratings. Manu-
facturers quote a parameter Icniax
This is the maximum collector cur-
rent that may pass before the tran-
sistor starts to suffer damage. A

knowledge of currents flowing in the
circuit would be useful in deciding
on a replacement type, but if this is
not known, select one with at least
the maximum rating of the recom-
mended type.

Transistor data sheets contain
three voltage parameters: VcE,a,
is the maximum voltage that is
allowed across the collector/emitter
under dynamic (operating) conditions
before breakdown occurs; VcB is the
maximum voltage that can exist be-
tween collector and base before
breakdown; VEB is a much overlooked
parameter, the maximum reverse
voltage allowed across the emitter/
base. In germanium transistors this
can be quite high, but in silicon
devices this is low being approxi-
mately 5 to 6 volts.

A transistor has two gains, life and
hFE; hfe is small signal current gain
and hFE large signal current gain. Due
to production spreads you will find
that a device gain is quoted either by
its minimum and maximum gain (20-
100) or by its minimum value only.
The gain is defined as the ratio of
collector current (L)/base current
(/b).

For low power devices, the base
current is adjusted to obtain a col-
lector current of 2mA when measur-
ing gain.

A very important parameter is
PTOT, the maximum permissable
power dissipation that can be
tolerated before the internal "semi-
conductor junctions" overheat and
destruct. This is equal to the product
of the voltage between collector and
emitter Yee when collector current
I, flows.

This parameter is usually quoted
for an ambient temperature of 25°C
or, for power devices, case tempera-
ture maintained at 25°C.

Last but not least is fT, the fre-
quency at which the current gain
drops to unity. This is particularly
important for high frequency circuits
when considering replacements.

Characteristics for some commonly
used transistors, case styles and lead -
outs are listed in Table 1.

TABLE: 1: Some common transistor types and their characteristics.

Type No. Polarity /cHax VCE VCB VEB hFE PTOT IT Case
(mA) (V) (V) (V) * (mW) (MHz)

BC107 npn 100 45 50 6 110 300 150 TO -18
BC108 npn 100 20 30 5 120 300 150 10-18
BC109 npn 100 20 30 5 180 300 150 TO -18
BC182L npn 200 50 60 5 240 300 120 10-92
BC194L npn 200 30 45 5 240 300 150 10-92
BC212L pnp 200 50 60 5 50 300 200 10-92
BC214L pnp 200 30 45 5 125 300 200 TO -92
BFY51 npn 1000 30 60 6 40 800 50 TO -5
2N2926/9 npn 100 25 25 5 235 200 100 T0-98
2N3702 pnp 200 25 40 5 60 360 100 T0-92
2N3704 npn 800 30 50 5 300 360 100 T0-92
ZTX300 npn 500 25 25 5 50/300 300 150 E -Line

All silicon devices
* Minimum values only with exception of ZTX300
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MICROPROCESSOR
1113103 By R. W. Coles 3

LAST month we had a look at
, microprocessorsystems, and

went on to consider the micropro-
cessor chip itself. We saw how the
microprocessor could send out an
address from the program counter,
and how this address was used to
"point" to the next instruction
word stored in program memory.
The instruction word is "fetched"
by the microprocessor and then
"executed" by appropriate use of
resources such as the Arithmetic
and Logic Unit and the internal
registers.

We also saw that other registers,
apart from the program counter,
could be gated on to the address
bus to access not instructions, but
data during the "execution" part
of a cycle.

Program memory and data
memory are usually external to the
microprocessor chip itself, and
other essential external com-
ponents are the so-called input/
output "ports" which allow the
microprocessor to communicate
with its environment. It is now
time for us to consider these im-
portant elements of a micropro-
cessor system in more detail.

Photo micro-
graph of the
Signetics (Mul-
lard) 16K
Programmable
ROM (see Fig.
3.2) with inset
photo's of one
silicon slice
which contains
around 100 in-
dividual chips
and an encap-
sulated chip-
the final device.

NON-VOLATILE MEMORY
Many microprocessor systems

perform "dedicated" functions.
Control of a traffic light system or
a washing machine, for example.
Well, obviously for jobs like these
we do not want to have the police-
man or housewife loading a paper
or magnetic tape based program
into the system every time the
power is turned on!

For controller jobs such as these
we need the program to be an
integral and unalterable part of
the system, and so we put it in a
Read Only Memory or ROM. Once
the program is entombed in a
ROM, it will stay there for as long
as we like, whether the power is on
or off. ROM storage is therefore
"Non -Volatile" and ideal for fixed
program storage.

Some data may also need the
same treatment. Consider the wash-
ing machine controller. Its pro-
gram may need access to data
which describes the temperatures
or washing times for different
fabrics, and once again these
must not be lost when power is
removed and so a ROM is used.

READ/WRITE MEMORY
Data stored in a ROM must be

constant data, but of course most
systems also need to handle vari-
able data also and these will need
to be kept in alterable memory so
that the current value of a variable
can be stored and retrieved when-
ever necessary. An obvious vari-
able for the traffic light system
would be "time", but the system
may also need to store data on the
number of cars arriving in a par-
ticular direction, the current light
status and so on. Washing machine
variables could be the weight of
the current load, actual tempera-
ture of the water in the drum, and
also elapsed time.

Variable data is stored in Read/
Write memory, and this is usually
referred to as RAM. RAM actually
stands for Random Access
Memory, which is unfortunate be-
cause ROMS are also accessed in a
random (rather than sequential)
fashion. All you can do about this
confusing situation is to mentally
translate RAM into Read Write
Memory, after that, it's easy!

Read/Write Memory can be
thought of as a very large array
of flip-flops or bistables, each of
which can "remember" one binary
bit. A microprocessor system needs
to access the data on a word -by-
word rather than a bit -by -bit basis,
and so microprocessor Read/Write
Memory is organised as an array
of words, each word being separ-
ately addressable.

As anyone who has tinkered with
Tu., or cos flip-flops will know,
when the power is turned off, the
previous state of the flip-flop is
lost. This "amnesia" also occurs
with microprocessor RAM, making
it unsuitable for the storage of
system constants or fixed pro-
grams. Variable data on the other
hand is generated anew when
power is applied, and also has to
be changed from time to time. For
variables therefore, RAM is ideal.
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PROGRAM R.A.M.
If RAM was only needed to store

variables, most systems would not
require very much of it, some
would even be able to make do
with only their internal registers,
and yet some microprocessor sys-
tems are advertised as having
"32K bytes of RAM" or more. Why
is this?

Well, our traffic lights and wash-
ing machine can certainly make do
with very little RAM, but some sys-
tems need to be able to change
their programs, either for develop-
ment purposes or because they are
general purpose systems which
need frequent program changes. In
these systems RAM is used to hold
programs as well as data, and so
a lot of RAM is necessary.

To most microprocessors, RAM
and ROM appear identical, so they
can have any appropriate mixture
depending on the job they have to
perform. Only the programmer
needs to know where in the
address range of the microproces-
sor the two types of memory can
be found.

To sum up then, programs can
be stored in Rom (for dedicated
applications) or RAM (for general
purpose use). Data can be stored
in ROM (for constants) or RAM (for
variables).

READ ONLY MEMORIES
ROMS are an essential part of

most microprocessor systems, and
they are available in a wide variety
of sizes and types. Like micropro-
cessors, ROMS are complex integ-
rated circuits and they are cur-
rently available in sizes of up to
64K bits each.

The 64K device is the largest
ROM presently available, and you
can see that a very large program
can be stored in this chip when you
consider that the 64K is organised
as 8,192 eight -bit words. (Most
microprocessor instructions consist
of one, two or three eight -bit
words.) All of this is packaged in
a 28 -pin dual -in -line package with
thirteen address pins, eight data -
out pins, three chip -select pin and
two power supply pins. Fig. 3.1.)

The cheapest way to get your
program into a ROM is to let the
ROM manufacturer build it in when
he makes the silicon chip. This is
called "mask programming" be-
cause the final photographic mask
used in the chip fabrication process
is made up to your program's

requirements. There is one small
snag. It will be necessary to pur-
chase over one thousand of the
resulting ROMS to take advantage
of this low cost method! For hobby
use this isn't on of course, and so
back to the drawing board!

P.R.O.M.S.
To overcome the need for mass

production, the chip manufacturers
have designed ROMS which arrive
at your door unprogrammed. Using
these chips, the final programming
step can be carried out in the com-
fort of your own home or work-
shop. These ROMS are referred to
as PROMS (the P stands for pro-
grammable) and there are many
varieties available.

There's still a snag I'm afraid.
To program these devices you will
need a "PROM programmer" unit.
This applies the correct voltages
and timing pulses to the chip to
persuade it to accept your pro-
gram. Programmers are not cheap,

Ad
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01-08 DATA-OL,
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although it is possible to build your
own which can act as an accessory
to a simple microprocessor system.
This possibility is getting more
practical as the semiconductor
manufacturers make their PROMS
easier to program.

One of the most common PROM
technologies is called "Fusible
link." In this case the PROM is
manufactured with a logic one in
each bit cell, the state being pro-
grammed by means of a shorting
link made of metal alloy or silicon.
To program the logic zeroes where
you need them, the trick is to apply
accurately timed high - current
pulses which have the rather
dramatic effect of destroying the
appropriate links just like fuses.
(Fig. 3.2.) Another PROM family
relies not on blowing links, but
growing them by means of a tech-
nology called "Avalanche Induced
Migration."

As you may have guessed, a big
problem with PROMS is that if you

.
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Fig. 3.1. The National Semiconductor MM5235 Read Only Memory. An example of the
largest ROM currently available.
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* AKt is ideal for use in micro-
n_ processor systems.
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771 08 Fig. 3.4 (right). The
Texas Instruments TMS
4164 65,536 -bit Dynamic
Random Access Memory.
"Refreshing" is required
to prevent data loss.

make mistakes during program-
ming, you can't erase the mistake
and start again-blowing fuses is
for keeps! This disadvantage
makes this type of ROM less than
ideal for microprocessor work
where a program will probably
evolve through many stages before
it can finally be called "finished."

E.P.R.O.M.s
To solve the problem of wasted

PROMS, semiconductor manufac-
turers have developed a radically
different technology which allows
you to erase mistakes and old pro-
grams over and over again. These
memory components are called
Erasable, Programmable, Read
Only Memories, or EPROMS, and it
is this type of ROM chip which is
best for hobby use.

You still need a programmer,
but some of the new EPROMS such
as the 2516 from Texas (Fig. 3.3)
are so easy to program that your
microprocessor can be used to do
the job. The only other necessary
facility is a 25 volt supply, and
that's only needed during pro-
gramming, the chip normally runs
from a five volt supply.

But if these chips are erasable,
you may wonder, how can we be
sure our program will be safe? The
answer is that the erasure opera-
tion requires the application of

NC
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AI Ai

AC

high intensity short - wave ultra
violet light for some tens of
minutes, a combination never
likely to occur in normal operation,
even in direct sunlight.

To use these devices you will
need an erase light system to go
with your programming facility,
but once again these are easy to
put together, and require only the
purchase of a special UV lamp and
some wood or metal bashing! A
word of warning though, short
wave UV light can be harmful to
people, so the lamp must be used
inside a light -tight box.

If all this talk about program-
mers and erasers is putting you off
micro's, remember that you don't
have to have these facilities be-
cause programs can be stored in
RAM, an ideal form of storage while
you are learning about hardware
and software, and all you may ever
need if programming becomes
your source of enjoyment.

Finally, if you want to find out
how a ROM or PROM actually works,
and how address selection operates
in both ROM and RAM read next
month's panel feature "Build your
own ROM."

R.A.M.
RAM if you remember, is synony-

mous with Read/Write memory.
and like ROM, it comes in all sorts

of varieties and sizes. There are
two main types, Static and Dyna-
mic, and a quick look at the dif-
ferences will help to avoid costly
purchasing mistakes!

Static RAM uses storage cells for
each bit which are based on cross
coupled latches, just like the TTL
or cos flip-flops you may have
used in the past.

Dynamic memory is quite dif-
ferent and relies on the storage of
a voltage representing a logic one
or zero by means of a small capa-
citor in each cell. The advantage
of the dynamic design is that it
needs fewer transistors per cell
and is therefore smaller, faster
and cheaper. In effect you get more
memory for your money.

Before you rush out and buy any
dynamic chips, though, let me tell
you about a small problem! The
dynamic memory cell forgets. In
fact it can only remember things
for 2 milliseconds or so! This
rather unfortunate behaviour
stems from the use of a leaky old
capacitor for storage, and memory
systems using this type of chip
have to go round to each cell at
least every 2 milliseconds to re-
write the data and hence prevent
data loss.

This all sounds pretty horrible
but in fact for large memories the
dynamic devices are very cost
effective because the extra hard-
ware needed to carry out the "Re-
fresh" operation as it is called, can
be shared among all the chips in
the system.

To see why dynamic memory is
attractive despite its problems,
have a look at the new Texas
device which crams no less than
65,536 bits, all individually address-
able, into a tiny 16 -pin package!
(Fig. 3.4.)

NOT RECOMMENDED
Having demonstrated that dy-

namic RAM is a good idea for some
purposes, I think it only fair to say
that I can't really recommend it
for hobby use unless it comes as
part of a fully designed memory
board, for a home computer say.

For most hobby purposes memory
sizes are small, and static RAM is
therefore ideal, being easy to use
and more tolerant in its power
supply and timing requirements.

To be continued
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By Dave Barrington
Catalogue

When Maplin Electronic Supplies
first introduced their now famous
components catalogue in 1973 it
immediately jumped to the UK num-
ber one spot in popularity amongst
readers, and also set the standards
for other component suppliers to
maintain. This position would seem
to be strengthened with the intro-
duction of their latest catalogue
and must make them strong con-
tenders for the number one spot in
Europe, including the UK.

The new edition has been in-
creased in size to 280 pages and
includes 30 pages in full colour.
We did not think it possible for
Maplin to add many more products
to their range but they have listed
over 450 new items. This does not
include new semiconductor devices
and the expanding area of micro-
processors which brings the grand
total of new lines to well over 1000.

Over -50 pages are devoted to

the Semiconductor/Microprocessor
sections. For the constructor there
are 14 pages of project kits, with
circuit diagrams, ranging from a
150W power amplifier to a model
train controller.

The 1979/80 Maplin components
catalogue is a good investment for
75p (El overseas) and they also
back up the catalogue with a bi-
monthly newsletter which contains
the current prices and lists special
offers. All prices quoted in the
newsletter are guaranteed until a
new issue is published.

The newsletter/price list is avail-
able on a subscription basis and
cost 30p for six issues. For over-
seas customers the price is as
follows: Europe 60p; non -European
countries 60p surface mail and
£1.20 airmail.

To help recover the cost of the
catalogue and save on components
vouchers are issued with most
orders over £2. Also, each issue of
the newsletter carries a 5p voucher.

Further details and copies of the
1979/80 catalogue can be obtained
from Maplin Electronic Supplies
Ltd, see back cover.
Power Supply

Further feedback from readers
on the General Purpose Power
Supply shows that readers are still
having difficulty in obtaining the
CA3085 voltage regulator.

We understand that Magenta
Electronics are supplying a d.i.l.
version together with an i.c. socket
(with long connecting leads) for
mounting on the Veroboard. The i.c.
costs £1.15 and the socket 21p. A
minimum order charge of 25p must
be added.

The equivalent LM305H is also
available from ACE Mailtronix Ltd,
Dept EE, Tootal Street, Wakefield,
Yorks WF1 5JR at an inclusive cost
of £1.

4 Quavering.
5 Rapid vibrations in their

initial state.
Charge carriers with no-
where to go.
Mischievous current?

EE CROSSWORD No 15

ACROSS
1 One who follows electri-

cal paths, often through
carbon deposits.

4 The flasher's aftermath?
7 Prejudiced towards a

personal potential (4,4).
9 Loudspeaker screen.

10 Characters not to be
trusted.

12 Drinking partner for
tiffin.

13 Dodge.
15 Would such a circuit

keep our feet under
cover?

17 Fittings suitable for the
attachment of compo-
nents.

BY D. P. NEWTON

19 Switch to original state.
21 Nervous twitch.
22 Low person having a

shared circuit.
24 Badge of sorts.
25 A hi fi fanatic must be

one of these.
27 Leaving points.
28 A slow loss of charge.

DOWN
1 To start a horse's pulse?
2 Wired.
3 A soporific wave trans-

porter.

6

8

11 Nearly a dose relative
in the transistor.

14 Core it for arousing dis-
play (Anag.).

15 Computers do it all in
military style, like this

16 (2,7)Cement for emergency
jobs (5,3).

17 Characteristically full of
loosely bound electrons.

18 To render minute.
20 To begin a journey in an

ark?
23 Circuit connector in

body.

Shaver Inverter
Please note that Davian Elec-

tronics, are NOT supplying parts for
the Shaver Inverter. They were men-
tioned in last month's Shop Talk
due to an editorial misunderstand-
ing, and we apologise to Davian
Electronics and to readers for any
inconvenience this error may have
caused.

Ace Mailtronix, Wakefield and
other advertisers should be able to
supply complete kits or individual
parts for the Shaver Inverter.

Constructional Projects
Just a couple of pointers regard-

ing the availability of components
for this month's constructional pro-
jects need further comment.

Thermostat for Photographic
Solutions

New to this magazine is the
LM3911N temperature controller/
thermometer i.c. called for in the
Thermostat for Photographic Solu-
tions. Being a rather unusual device
this may prove difficult to obtain,
but we have found that your local
Tandy store, Maplin and Watford
Electronics stock this item.

Electronic Dice
The Minitron displays specified

for the Electronic Dice may be ob-
tained from Electrovalue. Cost for
both displays including VAT and
postage is £5.13.

Intruder Alarm
When constructing the Intruder

Alarm the space within the speci-
fied case is critical and it is advise -
able to use the miniature toggle
switches called for in the article.
The audible warning device in the
prototype was rather expensive and
we suggest one of the many
alternative buzzers be used.
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26 Electromotive force will
shortly indicate the initial
parts of this once -flighty
animal.

Solution on page 305

I 2 3 4

MI
5 Ma

ill=MIN
'°

=Ii i amr
16

17 ..11.1
5 III

18

illa
21 1111. 22..1 z3

24 miREM 26

Ell z8

Everyday Electronics, May 1979 287



WHPN MOST people become in-
terested in short wave re-

ception they choose to build their
own receiver, this usually being of
the t.r.f. variety.

While this type of receiver is
capable of excellent performance
and is relatively simple and inex-
pensive to construct, it does have
disadvantages in terms of per-
formance and convenience of use
when compared to a superhetero-
dyne receiver. Unfortunately, the
complexities of a superhet make
this type of set beyond the capa-
bility of most newcomers to elec-
tronics.

CONVERTER
There is another, and perhaps

less common approach to com-
mencing s.w. reception, and this is
to use an ordinary medium wave
superhet receiver in conjunction
with a s.w. converter. Here an
aerial is connected to a unit which
can be tuned across the s.w. bands,
with the received signals being con-
verted to a frequency on the m.w.
band. These signals are then picked
up by a m.w. receiver which is
tuned to the output frequency of
the converter. Thus, in effect, a
m.w. receiver is converted to a
s.w. one.

This type of set up is not ideally
suited to amateur bands reception

By R. A. Penfold
due to the widespread use of s.s.b.
and c.w. on these bands ( an ordi-
nary m.w. set cannot resolve these
types of transmission without
modification), but the author has
obtained really excellent results
on the s.w. broadcast bands using
such a combination.

The subject of this article is a
simple two transistor converter
which covers a frequency range of
approximately 4.5 to 15MHz, and
has an output frequency of about
1.6MHz at the high frequency end
of the m.w. band. Included in the
converter's coverage are most of
the popular s.w. broadcast bands,
namely the 19, 25, 31, 41, and 49
metre bands.

Use of a long aerial is not essen-
tial and quite good results can be
obtained using an indoor aerial.
No direct connection is made to
the m.w. receiver, and there is no
need to modify the set in any way
whatsoever.

OPERATING PRINCIPLE
Operation of the converter is

based on the heterodyne principle
and the unit is rather like the
initial stages of a superhet re-
ceiver. Whereas in a normal re-
ceiver the output of the mixer
would be fed to the i.f. stages of
the set, here the output of the
mixer is coupled to a m.w. receiver

which provides the necessary
amplification, detection, etc.

The block diagram in Fig.1 illus-
trates the operation of the device.

The aerial signal is fed to a
tuned circuit which accepts signals
at or close to the required recep-
tion frequency but rejects all
others. The output from the tuned
circuit is fed to one input of a
mixer, and the output from an
oscillator is fed to the other input.

In the mixer the two signals
are "heterodyned" to produce two
new frequencies at the output, in
addition to the two original ones.
The new signals are the sum and
difference frequencies. In this
case it is the difference signal that
is of interest.

The oscillator frequency is
always 1.6MHz above the input
frequency, so that a difference
signal of 1.6MHz is always pro-
duced at the output. In this way
the s.w. input signal is converted
to a frequency of 1.6MHz.

MIXING
A simple mathematical example

is given in Fig.1. Here it is assumed
that a 10MHz signal is being picked
up.

Fig. 1. Block diagram showing the various
stages of the converter and the principle
of operation.

The oscillator is at 11 -6MHz
and this produces output fre-
quencies of 1.6MHz (1F6 -10),
21.6 (11.6+10), 10MHz, and
11.6MHz. A m.w. receiver tuned
to 1.6MHz will obviously only
respond to the 1.6MHz signal and
the other output signals are of
no significance.

The oscillator could be adjusted
so that it is always 1  6MHz below
the input frequency (10-8.4=
1 -6), but it is conventional to have
the oscillator frequency above the
reception frequency. The input
tuned circuit is an essential part of
the design, as without it the unit
would be simultaneously receiving
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Fig. 2. Complete circuit diagram of the Short Wave Converter.

on two frequencies (11.6 -10=
6 and 13.2-11.6=1 6). The

tuned circuit is required in order
to reject the higher reception fre-
quency, or "image signal" as it is
termed.

CIRCUIT DESCRIPTION
The complete circuit diagram of

the Short Wave Converter appears
in Fig.2. Transistor, Till is the
heart of the design and this is a
dual gate mosfet which is used as
a mixer.

The aerial signal is coupled to
the tuned circuit via the primary
winding of Li. The mosfet has a
very high input impedance at its
gl terminal and the tuned circuit
can be coupled direct to this. The
coil normally has a base coupling
winding, but as a f.e.t. is used this
winding becomes redundant.

Resistor R2 is the usual source
bias resistor and C3 is its bypass
capacitor. Capacitor Cla is the
tuning capacitor for the input
tuned circuit and C2 is an align-
ment trimmer. The gain of TR1 at
its gi terminal can be varied by
altering the voltage at its g2 ter-
minal. The g2 terminal is biased
about 1V positive of chassis by
being connected to the source ter-
minal by Rl.

The oscillator output is con-
nected to the g2 terminal of TR1,
and so the gain of TR1 varies in
sympathy with the oscillator sig-

nal. The oscillator thus modulates
the aerial signal and produces the
necessary mixing action.

The resultant output is de-
veloped across L2 which is a home-
made choke. The output signal is
radiated in the vicinity of L2 and
if this is placed near the ferrite
aerial of a m.w. receiver, this re-
ceiver will pick up the s.w. input
signal. This provides about the
simplest possible "interface" be-
tween the converter and the re-
ceiver.

OSCILLATOR
The oscillator is a simple design

using a jugfet TR2. Positive feed-
back is provided between TR2
drain and gate by L3. The second
half of the variable capacitor, Clb
is the oscillator tuning capacitor.
Capacitor C5 is a padder capacitor
and is needed to ensure correct
tracking between the oscillator and
aerial tuned circuits. In order to
obtain the correct frequency cover-
age a small amount of fixed
capacitance must be added across
the tuned winding of L3. This is
provided by C7.

The variable control, VR1 and
C6 form a bandspread "capacitor"
and can be used to adjust the
oscillator frequency slightly either
side of its nominal frequency. It
thus acts as a fine tuning capacitor,
and this is a very useful feature
as tuning over the very crowded

s.w. bands can be very difficult
using Cl alone. When a band -
spread control is fitted to a re-
ceiver or converter, the tuning con-
trol is usually termed a "bandset"
control.

Resistor R4 is the source bias
resistor for TR2, and adequate
gain is obtained without bypassing
this component. In fact perform-
ance suffers if this resistor is by-
passed, as this produces higher
harmonic signal levels at the out-
put of the oscillator, and this gives
the converter increased spurious
responses.

The small capacitor C4 couples
the oscillator to the mixer and
also provides d.c. blocking. Resistor
R3 and C8 are a supply decoupling
network, and S1 the on/off switch.

Note that L3 is not designed
for use in this particular oscillator
configuration, and has a third
winding which is not used in this
application. The coil manufacturer
recommends a padder capacitor
value of 960pF. As far as the
author is aware, no such value is
available to the amateur. It is
therefore necessary to use two or
more capacitors in parallel to make
up the required value. The author
used two 470pF components in
parallel (940pF ) and this seemed
to be near enough.

The unit has a current consump-
tion of only about 3mA from a 9V
(PP3) battery, and is therefore
very economical to run.
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Fig. 3. Construction of the coupling coil
L2. The coil is a single layer using 32
s.w.g. copper wire.
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PIP
COIL AND VALVE HOLDER CONNECTIONS

(LOOKING AT PINS)

COMPONENTS
Resistors

R1 47kS2
R2 114-2

R3 3900
R4 68052
All carbon IW + 10%

Potentiometer
VR1 1kS2 lin. carbon

Capacitors
C1a,b 365 + 365p F air spaced variable

(Jackson type 00)
C2 60pF plastic dielectric trimmer
C3 10nF plastic
C4 3-3pF miniature ceramic
C5 960pF (see text)
C6 3-9p F miniature ceramic
C7 27pF ceramic plate
C8 10nF plastic

REAR PANEL

Si

T

SKI SK2

r

.,

.94.4028,1

Fig. 4. Complete wiring details for the converter. Most of the components are mounted on the
coils directly. When soldering TR1 be sure to leave the shorting clip in place, otherwise the *NM
device will be destroyed. Remember however, to remove it before switching on!

Semiconductors
TR1 40673 n. -type mosfet
TR2 2N5457 n -channel f.e.t.

Miscellaneous
L1 Denco Range 4T Yellow or Blue coil for transistor usage
L2 Coupling coil (choke-see text)
L3 Denco Range 4T White coil for transistor usage
SK1, 2 4mm sockets (two oft)
S1 single pole toggle switch
81 9V PP3 battery
Small plastic case 150 x 100 Y 50mm or similar; two B9A valveholders;
battery connector to suit B1; two small control knobs; ferrite rod,
70 x 8mm; 32 s.w.g. enamelled copper wire; small container for L2;
connecting wire.

£7
excluding case
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CHOKE
The choke L2, is home-made and

is wound on a 70 XBrnm length of
ferrite rod. It has 70 turns in a
single layer with the ends of the
winding secured to the rod by
bands of insulation tape. Either
32 s.w.g. enamelled or d.c.c. wire
is used depending on what is al-
ready available, and details of the
choke are given in Fig. 3.

This is not a tuned winding and
is not critical with regard to size
of rod, wire thickness, or even the
precise number of turns. Many con-
structors will probably be able to
make a suitable unit using items
from their junk box.

CASE
The unit can be constructed in

any case measuring about 150 X
100 X 50mm, but the case must not
be much smaller than this. Com-
ponents Si, VR1 and Cl are
mounted in a line along the front
panel. The bandset capacitor is not
actually fastened to the front
panel, but is secured to the base
of the case by two 4BA bolts.
These pass through holes drilled in
the bottom of the case and into
threaded holes in the bottom of
Cl.

Spacers or washers are used to
hold the component at the right
height, and to prevent the screws
from penetrating too far into it
and fouling one of the sets of
plates.

The two coils and the aerial and
earth sockets are mounted on the
rear panel. This general arrange7
ment can be seen from the
accompanying photographs. A hole
is drilled in the rear panel between
the two coils and this takes the
output leads to L2.

This is mounted in a small box
by itself, and it is simply glued
in position inside this.

WIRING
A point to point wiring system

is used, and details of this are
shown in Fig.4. It is not a good

idea to solder direct to the pins
of the coils as this will cause the
plastic coil formers to melt. In-
stead, a B9A valveholder is pushed
onto each coil base, and the con-
nections are made to the holder.

Some components are mounted
solely on one or other of the coil
holders, and it is advisable to
solder these into position prior to
fitting the coil holders onto the
coils. Then the other wiring is
completed.

Tin with solder the ends of com-
ponent leadout wires and tags,
and good soldered joints should be
obtained.

AERIAL AND EARTH
A suitable aerial for the con-

verter is a length of wire which is
as long as possible and placed as
high as possible. Ideally an out-
door aerial 15 metres or more long
should be used, but an indoor
aerial consisting of say, 6 metres
of wire in the loft, will provide
good results.

An earth can consist of a metal
pipe buried at any convenient spot
with a lead connecting it to SK2.
An earth is by no means essential
though.

(A suitable installation was given
on page 149 of the March issue.)

ALIGNMENT AND USE
The coupling coil L2, must be

placed fairly close to the m.w. coil
of the receiver if an efficient signal
transfer is to be obtained. Usually
the ferrite rod is situated towards
the top of a receiver,  and it is
merely necessary to place the box
containing L2 on top of the set at
the appropriate point. If it should
be necessary to place the coil at
some other spot on the receiver,
double sided tape can be used to
hold it in place.

As supplied, the cores of Ll and
L3 are screwed right into the
former. Initially these are un-
screwed so that about 10mm of

How to use the Con-
verter with a tran-
sistor radio. Note the
position of the coup-
ling coil. This is near
the internal ferrite rod,
and in line with it.

metal screwthread protrudes from
the top of each coil.

Turn the receiver on and tune it
to the extreme high frequency end
of the m.w. band. Try to find a
tuning point that is free from
stations. and remember that a fer-
rite aerial is directional, and the
set can be turned to null a station
if necessary.

Connect an aerial, and if re-
quired an earth to the converter
and switch the unit on. Set the
bandspread control at a central
position and then try to tune a few
stations using Cl. When a station
is picked up. adjust the core of
Ll to peak this. It should then be
possible to tune many stations.

Tune to one at the h.f. end of
the band (Cl vanes unmeshed) and
then adjust C2 to peak this signal.
Tune to one at the other end of
the tuning range and adjust the
core of Ll to peak this station. Go
back to the h.f. end of the range
and repeat this whole cycle a few
times until no further improvement
in overall performance can be
obtained.

NO SIGNAL
If no signals at all are received,

then this is probably due to the
oscillator not working. Slight
adjustment of the core of L3, while
tuning as normal with Cl, should
remedy this.

This completes the alignment
and the unit is ready to use.

The m.w. receiver must always
be tuned to the same frequency
when it is used with the converter.
If a significantly different one is
used it will be necessary to realign
the converter to suit the new out-
put frequency.

Provided the m.w. receiver used
has a reasonable performance,
excellent results should be obtained
and worldwide reception is pos-
sible. )=1
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Everyday News

THE ALL -ELECTRONICS SHOW 1979
JAM-PACKED, that just about describes the three days of
the "All -Electronics Show" this year at the Grosvenor
House Hotel in London from February 27 to March 1.
With attendances topping 19,000 this is 50 per cent up on
last year according to show organisers, a physical im-
possibility it seemed at the time!

Exhibitors numbered around 215 with a heavy bias on
component manufacture. It was good to be able to fiddle
with many components that one can only normally see in
catalogues. RS Components had over 400 new items on
show, introduced since last year's show.

Gould Instruments decided
to launch its new Alpha DI
DMM at a press reception in
the show. This 312 -digit meter
has 25 ranges for just over
£100, the l.c.d. readout giving
long battery life. Gould's
0S3300B scope might be a
bit expensive but could prove
invaluable to the TV service
engineer, being able to
analyse line -by-line as well
as digital signals exemplified
by the teletext services.

Old -established Wayne Kerr
still produce a wide range of
r.f. and a.f. bridges but
featured this year was the
B605 automatic component
bridge for L, C, R, D and Q
functions using, needless to
say, a microprocessor. Meter
makers Bach -Simpson high-
lighted its model 463 DMM
with 312 -digit 12in high l.c.d.
readout with 200 hour con-
tinuous operation capability
from internal 9V alkaline
battery. B -S's 710 Compact
frequency counter covers
10Hz to 60MHz with 1Hz
resolution from a 6 -digit 1.e.d.

display, and weighs only
12oz. An ac adaptor is sup-
plied and several optional
extras are available.

Tools and suchlike were
not neglected, with Tele-
Production showing its mains -
operated and low voltage
soldering irons including
thermostatically controlled
versions adjustable to pre-
determined temperatures.

Lektrokit exhibited wire -
wrapping tools and all the
associated bits and pieces
while OK Machine and Tool
had a selection of pliers,
cutters and the like which
every DIY electronic enthusi-
ast would love to have in his
workshop.

Microproce,ssors were to
be seen everywhere includ-
ing the Fairchild 16 -bit 9440
with a demo of its Spark 16
single board microcomputer.
AMI Microsystems featured
its S2000A single chip micro-
computer designed to
operate a vacuum fluorescent
display. Silconix displayed
the latest in VMOS power
FET's including high voltage
devices such as the 350V
VN35JA and 450V VN45JA in
TO3 packages, both rated at
4A.

ITT Meridian was all lit up
with "the brightest devices
available", in the form of
the new range of Stanley
1.e.d.s. Four colours are in
production in various con-
figurations. Germanium
Power Devices Inc attracted
a lot of attention now that
it is producing germanium
devices for replacement pur-
poses, mainly by using
plants that have already
been written off by other
manufacturers.

Potential visitors to next
year's Show may like to note
the later dates of April 29
to May 1.

MATTER OF DEGREE
The Institute of Electronic and Radio Engineers is resisting

pressure from the Council of Engineering Institutions to make an
honours degree mandatory for corporate membership as a char-
tered engineer.

The IERE would like to retain the ability to grant corporate
membership to those with proven engineering aptitude and
achievement, arguing that there is no invariable connection
between academic qualifications and ultimate engineering achiev-
ment.

Getting the message
The UK's first computer -

controlled telex gateway
exchange is now in service
handling autotelex calls be-
tween the UK and more than
100 other countries. The sys-
tem is supplied by Plessey
Controls.

The two earlier non -com-
puterised telex gateways give
users access to a million tele-
printers in 205 countries.
Telex usage is growing at 10
per cent per annum in
Europe and 15 per cent
beyond Europe.
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from the World of Electronics

ANALYSIS
THE ELECTRONIC TELEPHONE

If asked which country is likely to have the first national
all -electronic telephone system in the world most people
would probably say the United States. Other choices might
be Japan, W. Germany, France, even Britain. In fact the
answer is Saudi -Arabia who will go all -electronic by 1981.

All very well, you might say, for an oil -rich Arab State
to indulge in such luxuries. What other country with a popu-
lation only that of Greater London could afford to spend
£1,500 million on a technological up -date?

Well, money is an important factor, of course, but it is
not the only one. Paradoxically, the most advanced nations
are handicapped in implementing new innovations while
the "backward" nations, because of their former backward-
ness, can start with almost a clean slate. Countries with
well -developed and long established telephone systems like
the United States and Britain have enormous problems of
interfacing the most modern equipment into their existing
networks.

The electronic exchange is now fully established as a
reliable successor to the electro-mechanical system which
has served so well for the past few decades. It is smaller,
less costly, not so much in first cost but in maintenance
costs over its service life, and can provide many more facilities
for the user.

Up till now the BPO has been concentrating on electronics
at their own telephone exchanges and only at the larger of
the thousands of private automatic branch exchanges
(PABXs). Now the small business will be able to have MPU-
controlled PABX systems with the phased introduction of
BPO's Customer Digital Switching System No. I (CDSSI).
It is a modular system expandable to 20 exchange lines and
100 extensions now being manufactured by GEC and Plessey.
It replaces the existing PABX systems first introduced in 1952
and of which 40,000 are in service.

The CDSSI has a touch -sensitive panel instead of keys for
the operator and includes a visual display unit, Because
it is electronic all sorts of tricks can be played on it and
users can program it to suit their own requirements. The
equipment will come into service first in London and Scotland,
then in other areas over a period of years.

On a smaller scale but important to every telephone user
is the prospect of an electronic replacement for the present
carbon granule microphone, unaltered in operational prin-
ciple for over 100 years. Here again, there is the problem
of compatibility, the new unit having to meet the require-
ment that it must be a direct replacement unit demanding
no modification to the telephone handset. The electronic
replacement will, however, give better quality speech over a
considerably longer period.

But with well over 20 million private telephones in service
in the UK it will be many years before you get your new
electronic microphone. You can't expect to change every-
thing overnight.

Brian G. Peck

Wakey-Wakey
Subscribers to Paris tele-

phone exchange are now able
to get early morning wake-
up calls by computer. The
service operates by dialling a
special "wake-up" number
and then dialing your own
number and the time you
need the call in standard 24 -
hour clock format (e.g. 0630
for 6.30 a.m.).

Heavy sleepers who don't
respond are called a second

time after an interval of 10
minutes. The computerised
system guarantees the call
within one minute of the re-
quested time and can cur-
rently handle 10,000 wake-up
calls daily.

* *

TREASURE HUNTING BOOM
Amateur treasure hunting with the aid of metal detectors will

continue to boom for the next seven years in Europe according to
market researchers. Savo Electronics of Inverness, Scotland, a
manufacturer in this specialised field is planning to treble work-
force and turnover in the next three years to meet the demand.

Some 45,000 different inte-
grated circuits are listed in
the 1979 edition of "The IC
Master" published in the
USA.

-741' 4T: 1-1Tr

Bubble memories are
expected to have a market of
some E250 million a year by
1985 according to a Rockwell
International spokesman.
Rockwell recently launched
a 256k bubble memory in
Europe and is expected to
market a million -bit unit this
year.

NEW MEMBER

Former US Secretary of
State Henry Kissinger is act-
ing as a consultant to the
board of Britain's GEC group
of companies. The appoint-
ment coincides with GEC's
increased involvement in
business in the USA
acquisition of US companies
such as A. B. Dick and joint
ventures such as GEC -Fair-
child.

LINK -UP

What is thought to be the
first -ever marriage by com-
puterised data link is re-
ported from Las Vegas. Bride
and groom had met through
a business network.

The happy couple stood be-
fore a VDU terminal with
the presiding Minister some
2,000 miles away. Questions
and responses were keyed in
at each end of the networks.

The young couple are said
to have conducted their
courtship via terminals and
became engaged before even
seeing each other.

Food -chain Sainsbury is to
try out computer - linked
electronic checkout  systems
at two branches this year.
An IBM system is to be fitted
at Crawley in June and an
NCR system at Chippenham
in September.

NEWS FROM SPACE
Solar power

A solar power panel with
an output of over lA at 14.4V
has been developed by
Ferranti Electronics Ltd.
Designated the MST 300, it is
said to be suitable for indus-
trial, professional or domestic
use and is competitive with
imported units. It uses 36
silicon cells, each 3 inches in
diameter connected in series.

Amateur satellite
The UK's first amateur

scientific satellite is to be
built at the University of
Surrey. It will be launched
into polar orbit at a height
of 900km in early 1981 if all
goes well and will allow
radio amateurs throughout
the world to study propaga-
tion conditions.

Industry support for the
£150,000 project is promised
from British Aerospace, Fer-
ranti, Marconi, MEL, Philips
and Racal.

On a larger scale Ferranti
is building a 2kW output sys-
tem under a contract awarded
by the EEC. It will use 160
solar panels, the d.c. ouptut
of which will be stored in a
battery bank which, in turn,
powers an inverter develop-
ing 240V 50Hz as a continuous
mains supply. This is virtually
a feasibility study to deter-
mine the effectiveness of
solar power generation in
northern latitudes.

We have been informed
that an Orbital Predications
Calendar for Oscar 7 and 8
and both Russian Satellites,
RS1 and 2, are now available
in a single book form, price
£2.15 (including postage).
Readers with a "Pet" com-
puter can also obtain a
Predications Programme Tape
for any satellite for £215
including postage.

Orders and other enquiries
should be sent to: Honorary
Secretary, AMSAT-UK, 94,
Herongate Road, Wanstead
Park, London E12 5EQ.
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Tats DEVICE is primarily intended
for precisely controlling and

maintaining the temperature of
photographic solutions.

It is important that the solutions
should be maintained at a constant
temperature during the printing
process when dealing with colour
or black and white, but colour
printing is by far the more critical
of the two. Thus a highly accurate
thermostat of this type is of par-
ticular value when undertaking
colour work.

The usual method of controlling
the temperature of photographic
solutions is to use a thermo-
statically controlled dish warmer.
This system often lacks extreme
accuracy as dish warmers are
usually fitted with a mechanical
thermostat of comparatively low
sensitivity, and it is the tempera-
ture of the warmer rather than
the solution that is actually con-
trolled.

ACCURACY
A high degree of accuracy is

obtained here by using an ex-
tremely sensitive integrated cir-
cuit temperature sensor which is
fitted in a probe which is then im-
mersed in the photographic solu-
tion. This enables small tempera -

By R. A. Penfold

ture changes to be quickly de-
tected, and the warmer to be
switched on or off, as appropriate,
in order to compensate for this.

The unit will maintain the tem-
perature of the solution to within
a fraction of one degree centi-
grade, but the exact level of per-
formance obtained will vary
slightly from one unit to another,
and is also affected by other parts
of the overall set-up.

The circuit has four preset tem-
perature settings which can be set
to any desired levels from below
zero to more than 60 degrees centi-
grade (32 to 140 degrees fahren-
heit). Therefore, the unit can be
used in many applications other
than photography.

(a)

SENSOR
An LM3911N temperature con-

troller/thermometer i.c. is em-
ployed as the basis of the project.
This has an internal circuit
arrangement as detailed in the
block diagram of Fig.la.

The temperature sensor relies
on the fact that the voltage pro-
duced across a forward biased
silicon diode varies with applied
temperature. It actually varies by
about 2 or 3mV per degree centi-
grade, with increased temperature
causing decreased voltage, and
vice versa.

The sensor is actually quite a
sophisticated circuit which uses
two transistor base/emitter junc-
tions as sensing diodes, and these
have different operating currents.
A differential amplifier multiplies
the difference in the output volt-
ages of the two sensing transistor
junctions, and produces an output
voltage which varies by 10mV per
degree centigrade. This gives a
highly linear relationship between
output voltage and applied tem-
perature, which enables the device
to be used as the basis of an
accurate thermometer, but is ad-
mittedly of minor importance in
the present application.

OUTPUT VOLTAGE
The voltage to the sensor circuit

must be well stabilised, otherwise
the sensor output voltage would
vary considerably with changes in
supply potential. A high quality
6.8V Zener diode is therefore in-
corporated in the device.

The output from the sensor is
coupled to the non -inverting ( + )
input of an operational amplifier.
The diode and the 50 kilohm resis-
tor form the load for the npn
output transistor of the amplifier,

(b)

+Ve

OUTPUT

ov

Fig. la. Block diagram of the circuit inside the LM3911N temperature controller i.c.
(b) Illustrating the method of using the i.c. as a switching type thermostat.
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£8.80
excluding case

but a higher output current drive
can be obtained by connecting a
discrete resistor between pin 2
and the unregulated positive sup-
ply line.

THERMOSTAT
When the i.c. is used as a tem-

perature controller the inverting
( - ) input of the operational ampli-
fier is connected to a reference
voltage, and the amplifier is
actually used as a comparator. The
diagram of Fig.lb illustrates the
basic method of using the
LM3911N as a thermostat.

If the unit is required to produce
a controlled temperature of, say,
25 degrees, then VR would be
adjusted to provide a voltage at pin
3 of the i.c. which was identical to
that generated by the sensor when
at a temperature of 25 degrees.
Capacitor C is merely required to
decouple any hum or noise which
would otherwise be picked up at
pin 3 of the i.c.

The output potential depends on
the capacitive levels of the two
input voltages to the comparator.
If the non -inverting input is at a
higher voltage than the inverting
one, the output voltage will be
equal to the positive supply rail

L F51

potential. If the states are re-
versed, the output voltage will fall
to little more than zero. In prac-
tice the circuit is arranged so that
the heating element is switched
on when the output is high, and
switched off when it is low.

OPERATING LIMITS
Thus, if the sensor is below 25

degrees it produces a voltage
which is more than that at pin 3 of
the i.c. and the heater is turned
on. When the sensor rises above
25 degrees it produces a voltage
which is lower than that at pin 3
of the i.c., and so the heater is
turned off. The sensor voltage has
to change by only an extremely
small amount in order to change
the output state of the comparator,
and so the temperature of the sen-
sor is only allowed to drift between
extremely narrow limits.

The operating temperature of
the circuit can be adjusted over
very wide limits by varying the
setting of VR, and the LM3911N
has an operating temperature
range of at least -25 to +85 de-
grees centigrade.

Resistor RL is the current limit-
ing resistor for the Zener diode,
and it is essential to include this
to protect the Zener against an ex-
cessive current flow.

CIRCUIT DESCRIPTION
The complete circuit diagram of

the Photographic Thermostat is
given in Fig.2.

A nominal supply voltage of
about 11 volts is provided by the
simple mains power supply which
is comprised of T1, D1, D2 and Cl,
S1 is the on/off switch.

The reference voltage for the i.c.
is produced by R3, R4, and which-
ever one of the four presets (VR1
to VR4) is switched into circuit by
S2. The latter is the temperature
selector, and the presets are
adjusted to produce the four
thermostat temperatures that are
required, C3 is the decoupling
capacitor.

Resistor R2 is the current limit-
ing resistor for the Zener diode and
C2 provides additional smoothing
of the stabilised supply.

Transistor TR1 is driven from
the output of IC1 and will be
switched on when the output is
high. or cut off if it is low, R1 is
used to increase the drive capa-
bility of IC1.

When 1.1-(1 is turned on, it acti-
vates the relay coil which forms
its collector load. A pair of nor-
mally open relay contacts are con-
nected in the mains supply to the
heating element, and switch the
element on when TR1 and the relay
are activated. Diode, D3 is a protec-
tire diode which quenches the high
reverse voltage which would other-
wise be produced across the relay
coil at it deactivated. Unless sup-
pressed this voltage could easily
damage 1.R1 and IC1.

Fig. 2. Complete circuit diagram of the Photographic Thermostat.
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PROBE
SOLUTION

2OV
-MAINS

HEATING ELEMENT

COMPARATOR

SET
TEMPERATURE

ELECTRONIC
SWITCH

HOW IT WORKS

L

N

A special PROBE produces a voltage which decreases with an increase

in temperature, (or vice versa). This voltage is fed to one input of a

comparator, while a variable reference voltage is fed to the other input.

If the probe produces a voltage which is higher than the reference voltage,

the comparator switches on an ELECTRONIC SWITCH. This in turn

switches on the heating element. This action causes the heating element

to heat up the solution until such time the temperature causes the voltage

from the probe to fall below that of the reference voltage. The comparator

then switches off the ELECTRONIC SWITCH and thus the heating element.

Because the heating is removed, the temperature of the solution starts to

fall, the probe detects this drop, its voltage falls below that of the reference

voltage, and the heating element is turned on once again. In this way the

temperature of the solution is maintained within very fine limits.

A suitable case for the unit can
consist of a 152 X 102 X 64mm
( 6 x 4 X 212inch) 18 s.w.g. alu-
minium chassis and baseplate. The
base is fixed to the corner pieces
of the chassis using four. 6BA self -
tapping screws, and four cabinet
feet are fitted to the baseplate. A
mains socket is mounted on top
of the box on the right hand side,
and this requires two 6BA mount-
ing nuts and bolts. It also requires
quite a large cut-out to be made
in the case, and this can be
achieved using a fretsaw or a
needle file.

A solder tag is mounted on one
of the fixing bolts for the mains
socket to provide a chassis con-
nection.

RELAY MOUNTING
Switches S1 and S2 are mounted

to the left of the mains socket, and
both these components require a
10mm diameter mounting hole. A
five pin DIN socket is mounted on

the left hand side panel of the
case and the probe plugs into this,
which is more convenient than
wiring it direct to the rest of the
unit. This socket requires a main
15mm diameter mounting hole as
well as two 3-2mm diameter holes
for the 6BA mounting bolts.

The relay is mounted on the
front plate of the case, and it will

probably be necessary to fabricate
a mounting bracket of some kind.
An Open P.C. relay having a 6
volt 410 ohm coil was used in the
prototype, but any relay having a
nominal 6 volt coil resistance of
about 185 ohms or more should
be equally suitable, but make
sure the contacts are of the right
type and of suitable current rating.

A piece of 0-1 inch plain matrix
board having 14 by 16 holes is
used as the mounting bracket for
the relay on the prototype, and
this has five of the holes enlarged
slightly (to about 2mm dia.) to
take the lugs on the relay. These
are bent over at right angles on
the underside of the panel to
secure the relay to the panel. The
panel is then bolted to the case,
and spacers are used to hold the
panel a little way clear of the
case.

The mains transformer, Ti is
mounted on the rear plate of the
case, near to Si, using two short
4BA bolts and mounting nuts.

STRIPBOARD
All the other components are

assembled on a 0.1 inch pitch
stripboard which has 19 strips by
28 holes. Details of this panel are
given in Fig.3 which also shows
the remaining wiring.

First cut out a board of the cor-
rect size using a hacksaw and then
make the six breaks in the copper

COMPONENTS
Resistors

R1 27k0.
R2 2.2kn
R3 47kn
R4 681d1
All kW carbon ± 5%

Capacitors
C1 1000,uF 16V elect.
C2 10/.4F 16V elect.
C3 10,uF 16V elect.

Miscellaneous
SK1 mains outlet socket (MK type)
SK2 5 pin DIN socket
PL1 5 pin DIN plug
S1 d.p.d.t. rotary mains switch
S2 2 pole 4 way rotary switch
RLA 6V 410 ohm coil with one set of mains rated normally open

contacts
FS1 1 A fuse, with panel mounting holder
T1 9-0-9V at 67mA mains transformer
Stripboard 0.1 inch matrix, 19 strips by 28 holes; plain matrix board,
0.1 inch 14 by 16 holes; aluminium chassis with baseplate 152 x 102 x
64mm; small glass tube or similar for probe (see text); silicon grease;
twin screened cable or other four way cable; two round control knobs;
length of three core mains lead; connecting wire; standard mains plug.

Potentiometers
VR1 to 4 22K1 subminiature horizontal

presets (4 off)

Semiconductors
TR1 BC108 silicon npn
101 LM3911N temperature controller
D1 1N4001 silicon
D2 1N4001 silicon
D3 1 N4148 silicon See

Sho
Talk

page 287
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SEMICONDUCTORS
TRANSISTORS

Type Price Type Price Type Price Type Price Type Price Type Price

AC107 £0.22 BC119 £0-25 B11153 £0.95 BPX25 £1.45 TiP418 £0.46 2142712 £0-22
AC113 £0.20 BCI20 £040 50184 £1.10 SSX19 £0-18 TIP41C £048 2N2714 £0.22
AC115 £0.20 BC125 £0.17° BD 1 85 £0.68 BSX20 £0-18 TIP42A £044 2142904 £0-18
AC I 17 £030
AC1 I7K £0.34

BCI26 £0.22.
BC132 £0.18'

BD186 £0.68
80157 £0.75

BSY25 10-16
BSY26 £0.16

TIP42B £046
TI P42C £0-48

2 N29044 £0-21
2N2905 £0-18

AC121 £0.20 BCI 34 £0.18' 80188 £0.75 BSY27 £0-16 TIP2955 £0-60 2 N29054 £0-20
AC122 £0.14
AC125 £0.18

8C135 £0.15'
BC136 £0.18°

BD189 £0.78
130190 £0.78

BSY28 £0.16
BSY29 £0.18

TI P3055 £0.50
T1S43 c0-22

2N2906 £0-16
2 N29064 £0-19

AC126 £0.18 BCI37 £0.113° 130195 £0-90 BSY38 £0.19 T1590 £0.18' 2142907 £0.20
AC127 £0.15
AC12B £0.16
AC128K £0.26
AC132 £0.20

BC139 £0.32
BC140 £0.30
BC141 £028
BC142 £0.22

EI0196 £0.90
60197 £0-95
60198 £0-95
00199 £069

13SY39 £0.19
BSY40 £0.29
FISY41 £0.29
BSY5I £0.25

UT46 £0-20

2 N29074 £022
2142923 10-15'
2142924 £0.15'
2142925 £0-15.

AC134 £020
AC137 £0.20

BCI43 £0-22
BC145 £046

B D200 £0.99
El 0201 £0.80

13SY95 £0.13
BSY954 £0.13 ZTX107 £0-10*

2142926610-09.
2 N2926Y

AC141 £0.22 BC147 £0-07° 00202 £0.80 BRY39 £0.45 z-rxios £0.10° 21429260111-08.
AC141K £0.30
AC142 £0-20

BC148 £0-07°
BCI49 £0-07.

B0201/202E1.70
BD203 £0.80

BU105 £1.40
B U105132 £1-95

ZTX109 10-10'
ZTX300 £0.12'

21429268£008'
214292613£0.08.

ACI42K £030 BC150 £0.20' B D204 £0.80 BU204 £140 ZTX301 £0.12. 2 N3010 £0-65
AC151 £0.20 BC151 £0.22* 60203/204E1.70 BU205 £140 ZTX302 £016' 2143011 £0-15
AC153 £0.22
AC153K £0.30
AC I 54 £020

BC152 £0.20'
BC153 £0.25'
BC154 £0.19'

80205 £0.80
50206 £0.50
00207 £1-00

80208 £1.90
150208/02 £2.25

Z1X303 £0.16'
ZTX304 £0.20'
ZTX330 £0.15'

2N3053 10-16
2143054 10.40
2143055 £0.40

AC155 £0.20
AC156 £0.20

BC157 £0.10
Bel 58 £0.10.

130205 11.00
60222 £047 E1222 £0.38

ZTX500 £0.13.
ZTX501 £0.12*

2143391 £0.20°
2 N33914£0.22°

AC1 57 £025 BC159 £0-10° B D225 £047 ZTX5O2 £0.18' 2143392 £0.20*
AC165 £0.20
AC166 £0.20
AC167 £0.20
AC168 £0.25
AC169 £0.20

BC160 £026
BC 1 61 £0.38
BC I 67 £0.12.
6C168 £0.12°
8C169 £049.

B D232 £0.55
50233 £048
80234 £0.55
B0235 £0.55
50236 £0.58

MAT 100 £0.19
MATIOI £0.20
MAT120 £0.19
MAT121 £020

ZTX503 £0.12'
ZTX504 £0.26.
ZTX531 £0-25.
ZTX550 10.16.

2143393 £0.20'
2 N3394 £0.20*
2143395 £0.22.
2N3402 £0.21.
2 N3403 1021.

AC171 £0.25 BCI 69C £610. 80237 £0-55 MJ480 £0.95 2 N3404 £0.29"
AC176 £0-18 BC170 £0439" B D238 £0-60 MJ481 £1.05 2N3405 £042°
AC176K £0.26
AC178 £0.25
4C179 £0.25
AC180 £0.20
AC18OK 10.28
AC181 £0.20

130171 £0-09.
BC172 £0.09'
BC171 £049
6C174 £0.15.
BC1 / 5 £0.35'
BCI 77 £0.16

B DX32 £2.20
BDY11 £1.30
BDY17 £1.80
BDY20 £0.80
80X77 £0.90
BF115 £0.22

MJ490 £0.95
M.1491 £1.15
MJ E340 £045
MJ E370 £0.55
MJ E371 £0.60
MJ E520 £045

20301 £0.22
20302 £022
2 G303 £0.22
20304 £0.30
20306 £040
20308 £0.36

2N3414 £0.16'
2N34 I 5 £0.16'
2 N3416 £0.29.
2N3417 £0.29.
2N3514 £1.00
2N3615 £1.05

AC181K £0.28
AC187 £0.18
AC187K £0.28
AC188 £0.18
AC188K £0.28

£0.35
ACY18 £035
ACY19 £0.35
ACY20 £0.35
ACY21 £0.35

6C178 £0.16
BC179 £0.16
BC150 £0.25
BC181 £0.25'
BC182 £0.09'
BC152 L 10-09"
BC183 £0.09'
BC183 L £0.09.
BC184 £0.09
BC184L £0.09*

BF117 £0.50
8F118 £0.75
5F119 £0.75
BF121 £650°
BF123 £0.60'
BF125 £0.50*
BF127 £0-60.
BF152 £0.25°
BFI53 £0-25'
8F154 £0.22'

MJ E521 £0.65
MJ E2955 £0.90
MJE3055 £0.60
MJE3440 £0.52
MP8113 £062
MPF102 10.28
MPF104 £0.35
MPF105 £0.35
M PS405 10-20
MPSAO6 £0.20'

20309 £0.36
20339 £0.20
26339A £0.18
20344 £020
2G345 £0-18
26371 10-18
2G3715 £0.12
20373 £0.18
26374 £0.18
20377 £0.32

2N3616 £1.05
2 N3646 £0-09.
2N3702 £0.08°
2N3703 £0-08°
2N3704 £0.07'
2143705 10-07°
2 N3706 10-08"
2 N3707 £0.08.
2 N3708 10-07°
21437084 £0-07°

ACY22 £0.35
ACY27 £035
ACY28 £0.35

6C186 £0.22
BC187 £0.22
BC207 £0.11'

BF155 £0.35
SF156 £0.28
BF157 10.28

MPS455 £0.20'
MPS456 £040'
ND120 £0.18

20378 £0.18
26381 £0.18
20382 £0.18

2 N3709 £0.07'
2N3710 £0.07'
2 N3711 £0-07.

ACY29 £0.50 BC208 £0.11' SF158 £0.28' 26401 £0.32 2143772 £1.60
ACY30 £0.35 BC209 £0.12' 8F159 £0.28' 20414 £0.32 2143773 £2-20
ACY3 I £0.35 BC212 £0.09. BF160 £0.30' 26417 £0.26 2143819 £0-18
ACY34 £0.35 BC212 L £0.09. BF162 930° 0C19 £0.85 2143820 £035
ACY35 £035 BC213 £0.09. BF163 £0.30' 0C20 £1.85 2 N3821 £0-60
ACY36 £650 BC213 L £0.09' BF164 £0.50" 0C22 £160 2N37323 £0-60
ACY40 £0.35 BC214 £0.09' BF165 £0.50' 0C23 £1.50 2 N388 £0.36 2N3903 £0.10'
ACY41 £035 BC2 I 4L £0.09. BF167 £0.24 0C24 £1.35 214388A £0.56 2143904 £0.10.
ACY44 £035 BC225 £0.26° BF173 £020 0C25 £1.00 2N404 £0.20 2 N3905 £610°
AD 130 £0.70
AD140 £0.60

BC226 £0.36'
BC227 £0.113.

BF176 £0.38°
BF177 £0.26

0C26 £1.00
OC28 £060

2N524 £040
214527 £0.50

2N3906 £0.10'
2 N4058 £0.12'

AD142 £085 BC238 £0.16' BF178 £0.28 0C29 £0.95 214598 £040 2 N4059 £0.14'
AD143 £0.75 5C251 £0.15' BF179 £030 0C35 £0.90 214599 £046 2 N4060 £0.14.
40149 £660 BC2514 £0.16° BF I BO £0.30 0C36 £0.90 214696 £0.13 2N4061 £0.12'
AD161 £035 BC301 £0.28 13F181 £0.30 0C41 £0.20 214697 £0.12 2N4062 £0.12°
ADI62 £0.35 8C302 £0.29 BF182 £0.30 0C42 10.22 2 N6921 £0.12 2N4284 £0.18.
AD161/162£0.70 BC303 £025 BF 1 B3 £0.30 0C44 £0.24 214699 £0.32 2N4285 £0.18'
ADT140 £055 BC304 £0.38 BF184 £0.20 0C45 £0.20 2N706 £0.10 2144286 £0.18'
AF114 £025 BC327 £0.16. 8F185 £0.20 OC70 £0.24 2 N7064 £0.12 2N4287 £0.18.
AF115 £0.25 8C328 £0.15. BF I 86 10-26. 0071 £615 2N707 £048 2 N4288 10.18'
AF116 £0.25 6C337 £0.15' 5F187 £026 0072 £0.24 214708 £0.14 2144289 £0-18.
AF117 £0.25 8C338 £0.15' BF188 £040 0074 £026 2N711 £0.30 2 N4290 £0.18'
4F118 £040 8C440 £0.30 BF194 £0-10. 0075 £0-30 214717 £030 2144291 £0.18"
AF124 £0.30 BC441 £0-30 BF195 £0.10' 0076 £0.35 214718 £0.25 2 N4292 £0.18*
AF I 25 £0.30
AF126 £030

BC460 £038
BC461 £038

BF196 10-10'
BF I 97 £0.12"

0077 £0.50
0081 10.22

2N7184 £0.50
2N726 1029

2144293 £0.113.
2144921 COGS°

AF127 £032 BC477 £0.20 BF198 £0.14' 0C910 £024 2N727 £0.29 2 N4923 £0.65*
AFI39 £0.35
AF178 £060
AF179 £0.60

5C478 £020
BC479 £020
BC547

BF199 £014°
BF200 £0.30
B F202 £0-90°

0082 £0.24
0082D £0.30
0083 £0-26

2N743 £0.20
214744 £0.20
219914 £0.15

2145135 £0.10°
2145136 £0.10'
2145138 £0.10*

AF 180 £090
AF181 £0.58
AF186 £0.50
AF239 £0.38

BC548 £0-10'
BC549 £0.10'
BC550 £0-14.
BC556 £0.14°

BF222 £0.90
BF224 £0.17
BF240 £0.17'
BF241 £0.17*

0084 £0.38
0C139 £0-50
0C140 £0.80
00169 £0.35

2N9113 £0.30
214929 £0.20
2N930 £0.18
2N946 £040

2145172 £0.14'
21451 94 £066
2N5245 £040
2145294 £0.34

4..102 £1.20
AL103 £1.18

BC557 £0.13.
6C5513 £0.12"

BF244 £030'
BF257 £0.25

0C170 alas
0C171 £0.35

2N1131 £0.18
2N1132 £0.18

2145296 £0.36
2N5257 £0.32

ASY26 £038 6C559 £0.14' 5F258 £0.25 0C200 £038 2141302 £0.15 2N5458 £032
ASY27 £040 BCY30 £0.55 BF259 £0.35 0C20 I £0-95 2141303 £0.18 2N5459 £0.35
ASY28 £0.38 BCY31 £0.55 B F262 £0430. OC202 £120 2141304 £0.18 2N5551 £0.36'
ASY29 £038 BCY32 £0.60 BF263 £0.60' 0C203 £0.85 2141305 £0.18 2N6027
ASY50 0.30
ASY51 £030

BCY33 £655
BCY34 £060

0F270 £0.36
BF271 £0.31

00204 10-90
0C205 £1.15

2N1306 £0.25
2N1307 £0-25

2N6121 £0-70
2N6122 £0.70

ASY52 £0.30 BCY70 £0.15 BF2 /2 £0.80 2N1306 £0.30
ASY54 £0.30 BCY71 £0.16 B F273 £0.36° 2N1309 £0.30
ASY55 £030 BCY72 £0.14 BF274 £038' 2N1599 £035
ASY56 £0.30 BCZIO £060 BF324 £0.35* P3464 £035 2141613 £0.20 2S 301 £0.50
ASY57 £0.30 BC211 £0.60 BF336 £0.30 P397 £045 2141711 £0-20 2S 302 £0.43
45Y58 £030 BCZ12 £060 BF337 £0.30° 2N1889 £045 25 3024 £0.43
ASY73 £030 BD 1 15 fooso 8F338 £038 2N1890 £046 2S 303 £0.56
Au104 £140
AU110 £1.40
AU113 £140

BD1I 6 £0.80
BD121 £0.65
50123 £065

BF457 £0.37
B F458 £0.37
B F459 £0.38

8200088 £2.50
820108 £2.60

2141593 £0.30
2N2147 £0.75
2142148 10-70-

2S 304 £0.71
2S 305 £060
25 306 £0430

BD124 £0.70 El F594 £0.30' 2142160 11.00 2S 307 £060
130131 035 BF596 £0.28. 2 N2192 £0.38 2S 321 £0.57

BC107 £0.08 60132 £0.35 B FR39 £0.24 ST140 £0.15 2142193 £0.38 2S 322 £043
SC1074 £0.08 B0131/132E060 B FR40 £0.25' ST141 £0.20 2 N2194 £0.38 253229 £043
BC1075 £049 90133 £040 BFR79 £0.28. 2 N2217 £0.22 2S 323 £0.57
BC107C £0.10 60135 £0.38 B FR80 £0-25° 2142218 £0.22 2S 324 £0.71
BC108 £0.08 60136 £0.35 BFX29 £0-22 TIC44 £0.29 21422184 £0.20 2S 325 £0-71
BC1084 £0.08 50137 £0.35 BFX30 £0.30 TIC45 £0.35' 2 N2219 £0.20 2S 326 £0.71
BC1088 £0-09 80138 £036 a FX84 £0.22 T1 P294 £040 2 N22194 10-24 2S 327 £0.71
BC1OBC £0.10 60139 £0.36 BFXS5 £024 TI P295 £042 2 N2220 £020
BC109 eo-oa 00140 £036 B FX86 £0.25 TIP29C £0.44 2142221 £0.20
BC1094 £0478 BD139/140£0.80 BFX87 £022 Ii1.104 £040 2142221 £0.22
BC109B £13.09 130155 060 B FX88 £0.22 TiP30B £042 2 N2222 £0.20 40360 £0.36
BCI 090 £0.10 8D175 £0.60 BFX90 £0.55' TIP30C £0.44 21422224 £0.20 40361 10.36
BC113 £0.16' 00176 £0.60 B FY50 £0.16 TIP31A £040 2142368 £0.18 40362 £0.38
BC114 £0.16' 80177 £068 BFY51 £616 TIP31B £042 2 N2369 £0.14 40406 £045
BC115 001 78 0168 BFY52£0-15 TIP31C £0.44 2 N23694 £0-14 40407 £0.35
BC116 £0.19. 60179 £0.75 BFY53 £0.16 T1P324. £0.40 2 N2411 £0.25 40408 £0.52
BC116A £0.19. 50180 £0.75 51F19 £038 11P3213 £0.42 2N2412 £0.25 40409 £0.75
BC117 £0.20' 80181 £0435 BI P20 £0-38 TIP32C £044 2142646 £047 40410 £0.75
BC118 £0.14° BD182 £0.90 81P19/20 £060 11P414 £044 2742711 £0.22 40411 £2.70

74 SERIES TTL IC'S
Type Price Type Price Type Price Type Price Type Prier
7400 £0-09 7427 10-24 7472 £020 74105 10.38 74163 £0.67
7401 £0.11 7428 10-26 7473 £0.25 74107 £0.24 74164 £0-61
7402 £0.11 7430 £0.11 7474 £0.25 74110 10.36 74165 £0.61
7403 £0.11 7432 £0.22 7475 £0.29 74111 £0.58 74166 £0.71
7404 £0.11 7433 £0.30 7476 1025 74118 £090 74174 £0.61
7405 £0-11 7437 10.21 7450 £044 74119 £1.18 74175 £0-6:
7406 £0.22 7438 £0.21 7481 £0.85 74121 £0.24 74176 £0.51
7407 £0.22 7440 £0.12 7482 £0.68 74122 10-39 74177 £0.51
7408 £0.13 7441 £0.50 7483 £0.58 74123 10-40 74180 £1.54
7409 £0.13 7442 £040 7484 £0.88 74136 £0.52 74181 £0.51
7410 £0.11 7443 £0.70 7485 £0.65 74141 £0.55 74182 £0.7(
7411 £0.17 7444 £0.70 7486 £0.22 74145 £0.55 74184 £0.71
7412 10.15 7445 £0.65 7489 £1.70 74150 £0.68 74190 £0.61
7413 £0.24 7446 £0.60 7490 £0.32 74151 £048 74191 £0.61
7414 £0.50 7447 £048 7491 1064 74153 £048 74192 £0.64
7416 £0-23 7448 £0.56 7492 £0.35 74154 £0.82 74193 £0.51
7417 £0-23 7450 £0.11 7493 10.30 74155 £0.60 74194 £0-67
7420 £0-11 7451 £0.11 7494 £0.75 74156 £0.50 74195 £0.64
7421 10-20 7453 £0.11 7495 £0.50 74157 £0.50 74196 £141
7422 £0.16 7454 £0-11 7496 £0.50 74160 £0.58 74197 £1-01
7423 1021 7460 £0.11 74100 £0.85 74161 £092 74198 £1.81
7425 10.19 7470 £0.25 74104 £039 74162 10-62 74199 £1-81
7426 10-23

CMOS ICs
Type Price Type Price Type Price Type Price Type Price
CD4000 £614 004015 10.76 CD4026 £1.20 CD4043 foam CD4070 £0.17
C04001 £615 C04016042 CD4027 £0.50 CD4044 £0.82 C04071 £0.17
C04002 £0-16 004017 1675 CD4028 £0438 CD4045 £140 CD4072 £0-17
CD4006 £0.92 C04018 03-86 C04029 £0.85 CD4046 £1.30 CD4081 £0.17
CD4007 £047 C64019 £042 CD4030 £0.48 004047 £067 C04082 10-18
CD4005 1092 074020 11190 CD4031 £240 CD4049 £042 C04510 £0.99
C04009 £045 004021 £11432 CD4035 £140 C04060 £042 004511 £0-95
CD4010 £048 004022 £092 004037 £0.95 C04054 £1.10 C04516 £1-00
CD4011 £615 C04023 £615 C04040 £0.88 CD4055 £1-00 CD4518 £1-00
CD4012 10-16 004024 £0-65 004041 £0.76 CD4056 £1.35 CD4520 £140
CD4013 10-42 =4020 915 C04042 10.72 CD4069 £0.17 00401410-80

LINEAR ICs
Type Price Tres Prix ,rte Price Type Pries TOP Price

CA3011 EOM' 113031 610.1350 £123' U9710C £0.40' 1576115 11.00'
CA3014 £1.35. CA3140 £1.71 1611352 £1.48* 72710 £0.30. SN76660 10.75'
CA3018 £0.65' 1.14301 £1125' W1469 £295 097110 1032' S14144 £1.95*
CA3020 11.70' LIN304 fl 1111496 MO' 72711 £0.32* TAA5508 10.35
CA3028 £0.80' 1M308 11.013* 1638 1265* 097230 £0.45 7646214 12.00.
CA3035 £1.40' 1M309 f1 11E550 0135 12723 10.45 T996218 £2.50'
CA3036 £1.00. 151320-5V ft 16E555 £0.24 119741C £024' TAA661 11.50'
CA3042 £1.50' 04320-120 II 6E56 £8.50 72741 £024' TA0100 11.30*
CA3043 £1.85' 1.113320.150 £1 14665 1120. 741P £020' 71345413 £2.10'
CA3046 10.70. 1.51320-240 fi NEVA £150° 097470 040* 1548105 10.75'
CA3052 £1.60' 131380 0135. 1e567 11.70 72747 OM. 769810 00.96'
CA3054 £1.10. 104381 £1.45. 1187020 £1.46' 0474.9 £0.35* 7E4820 10.70'
CA3075 £1.50' 1.613300 18.511° 72702 71349200 £2.55.
CA3081 £1.50' MC13031. £835 09703 0125' 740, £0.35' TC42703 12.00'
CA3089 £2.05. MC1304 1190' U9709 fen' 5117601371 £1.75' 784800 10.80'
wen 1360' 040I310 £8.95. 72709 MK. 0876823 11.75*
CA3123 11.90. MCI312 £1913. 709F 1325' 5075110 £1.50'

Type Price
44119 £0.08
44120 £0.08
44129 £0.08
AAY30 £0.09
44213 £0.15
84100 £0.10
84102 £0.32
BA 148 £0.15
34154 £0.12
34155 £0.14
94173 £0.15
B13104 £0.15

DIODES
Type Price
BAX13 £0.07
BAX16 £0.08
BY100 £0.22
BY101 £0.22
BY105 £0.22
BY114 £022
BY124 £0.22°
BYI26 £0.15'
BY127 £0.18'
BYI 28 £0.16
BYI30 £0.17'
BY133 £0.21'

Type Price
BY164 £051
BY 176 £0.75°
BY206 £0.30
51210 £095
BYZ1I £0.45
51212 £0.45
BYZ13 £0.40
BYZ16 £0.41
BYZ17 £0.36
BYZ18 £0.36
BYZ19 £0.36

Type Price
045 £0.60
0410 £0.35
0447 £0.08
0470 £0.08
0479 £0.10
0481 £0.10
0485 £0.10
0490 £0.10
0491 £0.10
0495 £0.10
04182 £0.13

Type Price
04200 £0.08
04202 £0.08
SDI() £0.06
501984

D:I:C.M607

N344
£0.07

N914 £0.06
14916

L.0.08144148 C0.06
S44 £0.05
5920 £0.06

TRIACS
2 amp T05 Case 10 Amp TO41 Case
Volts No. Price Volts No. Price

100 TR12811100 10-31 100 TR110a1100 10.77
200 TR12a1200 £11.51 200 TR100a1200 £0-92
400 TR12a7400 LO 71 400 TF100a/400 11-12

6 Amp TO66 Case
Volts No. Price

100 TR16a/100 £051
200 TRI6a1200 £0 61
400 TR16ai400 10-77

10 Amp T0220 Plastic Case
Volts No. Price
400 TR110a/400p £1-12

DIACS
BR100 13.20 D32 10.20

ORDERING. Do not forget to state order num-
ber and your name and address.

V.A.T. Add 124% to prices marked'. 8% to
those unmarked. Items marked are zero rated.

P&P 35p unless otherwise shown.
Giro Account no. 388-7006.

DEPT. EES, P.O. BOX 6, WARE, HERTS.

SHOP 18 BALDOCK ST., WARE, HERTS.
AT OPEN 9 to 5.30 MON-SAT.
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MAGENTA ELECTRONICS LTD
EC4. 98 CALAIS ROAD. BURTONON-TRENT, STAFFS DE13 OUL

PHONE 02 83 65435. 9 a.m.-12. 2 p.m. -5. MON.-FRI. Callers by appointment.

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.
Appropriate hardware -nuts, screws, I.C. sockets are included. 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.
"PROJECT INSTRUCTIONS ONLY SUPPLIED AS EXTRA 39p EACH".

ONE TRANSISTOR RADIO. Mar. 79.
with Amplifier 6 Headset. Less case.
£584.
TIME DELAY INDICATOR Mar. 79.

£4.08.
VERSATILE POWER SUPPLY. Mar.
79. £7-36.
CHOKE WARNING DEVICE. Apr. 79
£5.05 case 71p
AUDIO MODULATOR. Feb. 79. £1.44
less case and pins.
LW CONVERTER. Feb. 79. £3.98.
case 41 -49
THYRISTOR TESTER. Feb. 79. £2-98
ADJUSTABLE PSU. Feb. 79. £21.54.
Case (horizontal layout) £3.54 extra.
I'M FIRST. Jan. 79. 43.06 less cases.
LIGHTS REMINDER. Jan. 79. £4-16
CONTINUITY TESTER. Jan. 79. £2.91
less ease.
FUZZ BOX Dec. 78. £4.36
VEHICLE IMMOBILISER. Inc. PCB.
Dec. 78. £.3.77 case extra 71p.
WATER LEVEL ALERT. Nov. 78.

£4 82
"HOT LINE" GAME. NOv. 78. 4,423
less Case ex rod.
AUDIO EFFECTS OSCILLATOR. Nov.
78. £2.75 inc. board.SUBSCRIBERS TELE TEL METER.
Nov. 78.415.55 case extra £3.75.
FUSE CHECKER. Oct. 78. 41.51.
C.MOS RADIO. Oct. 78. £7 79.
TREASURE HUNTER. Oct. 78. £14.44
less handle & coil former.
GUITAR TONE BOOSTER. Sept. 78.
£4-13 inc. P.C.b.
SHAVER INVERTER. April 79. 4.1099.
TRANSISTOR TESTER. April 79.

4318.
TOUCH BLEEPER. April 79. £2.99.

SOUND TO LIGHT. Sept. 78. £5.99
FILTER. £1.25.
SLAVE FLASH. Aug. 78. £2-66 less SKI.
LOGIC PROBE. July 78. £2.29.
IN SITU TRANSISTOR TESTER. June
78. £4-23.
VISUAL CONTINUITY CHECKER.
June 78. £296 inc. probes.
FLASHMETER. May 78. 411-29.
less caic and diffuser.
POCKET TIMER. April 78. £2.82
WEIRD SOUND EFFECTS GENERA-
TOR. Mar. 78. £3-64.
CHASER LIGHT DISPLAY. Feb. 78.
£1978. inc. o.c.b. case extra £3.54.
AUDIO VISUAL METRONOME. Jan.
78. £4.22.RAPID DIODE CHECK. Jan. 78. E1-97
AUTOMATIC PHASE BOX. Dec. 77.
£9.45 Inc. p.c.b.
VHF RADIO. Nov. 77. £1146.
ULTRASONIC REMOTE CONTROL.
Novi Dec. 77. £13.75.
TREASURE LOCATOR. Oct. 77. .4877
case extra. £2-32. Less handle, etc.
ELECTRONIC DICE. March 77.44-20.
SOIL MOISTURE INDICATOR. June
77. £3.09 inc. probe.
PHONE'DOORBELL REPEATER. July
77. £5.27.
SHORT WAVE RECEIVER. Aug. 77.
£10.98 case extra £1 -49.
CAR BATTERY STATE INDICATOR
Sept. 78. £1.54 less case inc. PCB.
R.F. SIGNAL GENERATOR. Sept. 78.
£1530 less case.TRANSISTOR TESTER Oct. 77. £634
case extra £3-55.
ELECTRONIC TOUCH SWITCH Jan.
78. £1.44.
ADD-ON CAPACITANCE UNIT Sept.
77. £4-46.

ALL PRICES INCLUDE VAT AND
FIRST CLASS POST. ADD 25p TO
ORDERS UNDER £5.

TEACH - IN - 78
COMPLETE KIT £14.98

INCLUDES FREE COMPONENT IDENTIFICATION
CHART. TEACHIN REPRINTS EXTRA 39p. EACH
PART. ALL 12 PARTS AVAILABLE.

1979 ELECTRONICS
CONSTRUCTORS CATALOGUE
HAVE YOU GOT YOUR COPY YET? MAGENTA'S NEW CATALOGUE INCLUDES

MANY NEW PRODUCTS - CAREFULLY CHOSEN FOR EVERYDAY ELECTRONICS

READERS. PRODUCT DATA AND ILLUSTRATIONS MAKE THE MAGENTA CATA-

LOGUE AN INDISPENSABLE GUIDE FOR CONSTRUCTORS. FULLY INCLUSIVE

PRICES RIGHT NEXT TO THE PRODUCTS MAKE ORDERING EASY. NO MINIMUM

ORDER - ALL PRODUCTS STOCK LINES. FIRST
CLASS DELIVERY OF FIRST CLASS

COMPONENTS. SEND FOR YOUR COPY AND SEE HOW EASY IT IS TO USE THE

MAGENTA CATALOGUE!
WRITE TODAY ENCLOSING 4 x 9p STAMPS.

BUZZER. 6V 74p. 12V 77p.
F.M. INDOOR AERIAL. 49p.
TELEPHONE PICK-UP COIL. 65p.
SPEAKERS. Miniature 8 ohm 79p. 64
ohm 898. 80 ohm 41 -15.
EARPIECES. Crystal 36p. Magnetic 15p -
STETHOSCOPE ATTACHMENT flts
our earpieces 58p.
HEADPHONES. MONO. 2K Padded
Superior Sensitive. £298.
HEADPHONES. STEREO. 8 ohm.
£3.85.
INTERCOM. 2 STATION. E6-45.
MICROPHONE DYNAMIC 600 OHM
CASSETTE TYPE with 3.5rnm jack plug
and plastic desk stand. £1.25.

MULTIMETER TYPE 1. 1,000 o.p.v.
with probes 2^ 3)" >t 1" £5-95.
MULTIMETER TYPE 2. 20,000 o.p.v.
with case and probes 5" x 31" x 1t"
£1245.
ANTEX X25 SOLDERING IRON 25W.
Ideal for electronics 43-95.
SOLDERING IRON STAND. ANTEX
ST3 El -84.
DESOLDER BRAID. 62p.
HEAT SINK TWEEZERS.13P.
DESOLDER PUMP. Easy to use £598.
SIGNAL INJECTOR. £4.98.
DENTISTS MIRROR. Adjustable £2-15.
JEWELLERS EYEGLASS. 93p.
TRIPLE MAGNIFIER. £1-48.
SPRINGS -SMALL 100 Asstd. 98p.
CROC CLIP TEST LEAD SET 10 leads
with 20 clips 96p.

DOING IT DIGITALLY
New Series -complete kit or separate parts IN STOCK NOW for FAST DELIVERY

by FIRST CLASS POST. All top quality components as specified by Everyday Elec-

tronics. Our kit comes complete with FREE TTL and COMPONENT IDENTIFICATION

CHART. Follow this educational serles-start today -and learn about digital electronics.

SEND £2295 for the TTL TEST 8E0.43-75 for
ADDITIONAL COMPONENTS (6 months).

NeviHeathkit electronic test
equipment course.
Section 1. Analogue and digital meters.
Section 2.0scilloscopes.
Section 3. Frequency generation and
measurement.
Section 4. Special measuring instruments.

Heathkit car electrical
systems course.
Section 1. Electrical principles of the car.
Section 2. Starting system fundamentals
Section 3. Car charging systems.
Section 4. Accessories and body electrical.

Two new self -instruction courses from Heathkit.
Based on step-by-step programmed instructions,
they let you learn at your own pace in your own

home.
Each course is complete and contains audio/

visual material, text, and parts for 'hands on'
experiments with the optional Heathkit experi-
menter trainer. So all you need is a cassette player
and the will to learn.

Full details of Heathkit courses are available in
the Heathkit catalogue, together with hundreds of
kits you can build for yourself - computers,
oscilloscopes, transceivers etc.... Send for your
copy now.

There are Heathkit Electronics Centres at
233 Tottenham Court Road, London (01-636 7349)
and at Bristol Road, Gloucester (0452 29451).

Registered in England, No. 606177.

Soldering
Iron offer
FREE

New
Heathkit CI 1265 Digital Tach/Speedometer.
Push-button digital readout. Displays engine speed/rpm.
Accurate to 1 mph or rpm variations of 100.

rN
ITo: heath (Gloucester) Limited, Dept. t E - Bristol Road. Gloucester, GL2 6EE.

Please send a copy of the Heathkit catalogue. I enclose 20p in stamps. 0

Please send a copy of the Computer Brochure. I enclose20p in stamps_ E

I Name

IAddress_

I
IN.B. If you are already on the Heathkit mailing list you will

automatically receive a copy of the latest Heathkit catalogue
without having to use this coupon.

When you receive your catalogue you will get details of this free offer.

4IJJKIAVCARD

ViS4

AL.

HEATH
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THERMOSTAT for PHOTOGRAPHIC SOLUTIONS
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Fig. 3. Complete wiring details for the unit, showing the stripboard layout and other wiring.
There is nothing critical about the layout and could be varied as required. When wiring up
the mains socket, use mains rated connecting wire and insure that all connections are well
insulated. The probe socket, SK2 needs particular care when wiring otherwise an incorrect
connection will damage the i.c. The socket is shown looking at the tags. Note the earth tag
connection.

GLASSOR
PLASTIC
TUBE

ICI

SILICON /
GREASE A

Fig. 4. Probe construction and
wiring details. On no account use
a socket for this i.c.-it would
rather defeat the whole object of
the unit. Providing you are quick
when soldering, no damage should
occur to the i.c. A convenient
length for the lead would be about
four feet.



strips. Next the various com-
ponents and the single link wire
are soldered into position on the
board, and the two 3.2mm
diameter mounting holes are
drilled in the board. The point to
point wiring must then be com-
pleted before the component panel
is mounted next to T1 on the rear
of the case.

The panel must be spaced well
clear of the case so that there is
no risk of any of the underside
wiring of the board short circuit-
ing through the metal casing.

PROBE
If the i.c. sensor is to be used

in liquids it must be mounted in
a waterproof housing to provide
electrical insulation, but it must be
in good thermal contact with the
liquid. A poor thermal contact
would result in the sensor being
slow to respond to temperature
changes and would reduce the per-
formance of the set up. A poor
thermal contact between the dish
warmer and the solution will have
the same effect.

A suggested form of construction
for the probe is shown in Fig.4, and
this is based on a small tube -like
plastic container (such as that
cake decorations are supplied in)
or a test tube and cork stopper.

Begin by drilling a hole in the
stopper to take the connecting
cable. Twin individually screened
cable was used by the author, but
any four way cable not necessarily
screened should be suitable. A
short length of cable is threaded

through the hole and then the
cable is connected to IC1.

Some silicon grease is forced to
the bottom of the tube and some
of this is also spread over IC1.
The i.c. is then pushed down into
the bottom of the test tube, and
the silicon grease will ensure a
good thermal contact between the
outside of the tube and pins 5 to
8 of the i.c. (which provide the
thermal path to the silicon chip).
Finally, a five pin DIN plug is con-
nected to the free end of the cable,
and care must be taken to ensure
that all the connections to the plug
are correct.

ADJUSTMENT AND USE
The dish warmer, or other heat-

ing device) is merely plugged into
the mains socket on the thermo-
stat, any temperature control
fitted to the heater must be set
to maximum so that it is rendered
ineffective.

Probably the easiest way of
adjusting the presets is to use the
following procedure. Start with all
four presets adjusted fully clock-
wise and S2 set to position 1. Allow
the dish warmer to heat a dish of
water to the lowest required
thermostat temperature, and then
slowly adjust VR1 in an anti-
clockwise direction until the heater
is switched off.

It is essential that it is not
adjusted any further than is neces-
sary to switch off the heater, as
this would cause a significant re-
duction in the thermostat tempera-
ture.

Next S2 is switched to position
2, the dish of water is allowed to
rise to the second lowest thermo-
stat temperature, and then VR2
is adjusted just far enough in an
anti -clockwise direction to switch
off the heater. The same basic pro-
cedure is then used to set VR3 and
VR4 to the second highest and
highest thermostat temperatures
respectively.

Of course, if all four tempera-
tures are not required, it is quite
in order to use a switch having
fewer positions and omit some of
the presets. If more temperatures
are required it would probably be
better to wire a 22kfl linear
potentiometer in place of S2 and
VR1 to VR4, rather than use more
presets and a switch having more
positions. The potentiometer would
be mounted in place of S2, and
would have a simple dial calibrated
with the desired thermostat tem-
peratures.

In some applications it might
be necessary to have the relay con-
tacts close when a rise in tempera-
ture is detected, and this can be
achieved by using normally closed
relay contacts. TI

TITLE Long Live Short Wave!
LABEL Trans-Island Productions Ltd.
PRICE LP £3.50 Cassette L3.50 inc. p & p

PLAYING TIME Approx 55 minutes

ms, our first -ever LP for review, is an attempt to
I introduce the listener to the fascinating hobby of

DX'ing and short wave listening.
The first side contains an introduction as spoken

by the BBC's World Service most respected and
famous presenter, who also by chance happens to be
a radio amateur of long standing; Henry Hatch. It
continues with such interesting topics as; identifying
different modes of transmissions, the aerial and how
to operate a short wave receiver, the QSL card and
reporting, and an explanation of the different fre-
quency bands, etc. PO Box 24, Douglas, Isle of Man.
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15-240 Watts!
HY5
Preamplifier

HY30
15 Watts
into 80

HY50
25 Watts
into 80

HY120
60 Watts
into 8c2

HY200
120 Watts
into 80

HY400
240 Watts
into 40

POWER
SUPPLIES

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common input
functions (map Cartridge, tuner. etc) are catered for internally_ The desired function is achieved
either by a multi -way switch or direct connection to the appropriate pins. The internal volume
and tone circuits merely require connecting to external potentiometers (not included). The 14Y5
Is compatible with all I.L.P. power amplifiers and power supplies. To ease construction and
mounting a P.C. connector is supplied with each ore -amplifier.
FEATURES: Complete pre -amplifier In single pack-Multi-function equalization-Low noise
-Low distortion-High overload-Two simply combined for stereo.
APPLICATIONS: HI-FI-Mixers-Disco-Guitar and Organ-Public address
SPECIFICATIONS:
INPUTS. Magnetic Pick-up 3rnV: Ceramic Pick-up 30mV, Tuner 100nW; Microphone 10mV:
Auxiliary 3-100mV: input impedance 4-7k4 at 1kHz.
OUTPUTS. Tape 100mV; Main output 500mV R.M.S.
ACTIVE TONE CONTROLS. Treble ± 12dB at 10kHz: Bass ± at 100Hz.
DISTORTION. 0.1 % at 1kHz. Signal/Noise Ratio 68dB.
OVERLOAD. 38dB on Magnetic Pick-up. SUPPLY VOLTAGE -1- 16-50V.
Price £6-27 78p VAT P&P free.

The HY30 is an exciting New kit from I.L.P. It features a virtually indestructible I.C. with short
circuit and thermal protection. Tne kit consists of I.C., heatsink, P.C. board. 4 resistors. 6
cariacitors, mounting kit, together with easy to follow construction and operating instructions.
This amplifier is ideally suited to the beginner in audio who wishes to use the most up-to-date
technology available.
FEATURES: Complete Kit-Low Distorticn-Short, Open and Thermal Protection-Easy to
Build.
APPLICATIONS: Updating audio equipment-Guitar practice amplifier-Test amplifier-
audio oscillator.
SPECIFICATIONS:
OUTPUT POWER 15W R.M.S. Into 84: DISTORTION 0-1% at 1.5W.
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz-3dB.
SUPPLY VOLTAGE ± 18V.
Price £6-27 -i- 78p VAT P&P free.
The HY50 leads I.L.P.'s total integration approach to power amplifier design. The amplifier
features an Integral heatsink together with the simplicity of no external components. During the
past three years the amplifier has been refined to the extent that It must be one of the most
reliable and robust High Fidelity modules in the World.
FEATURES: Low Distortion-Integral Heatsink-Only five connections -7 amp output tran-
sistors-No external components
APPLICATIONS: Medium Power Hi-Fi systems-Low power disco-Guitar amplifier
SPECIFICATIONS: INPUT SENSITIVITY 500mV
OUTPUT POWER 25W RMS into 80 LOAD IMPEDANCE 4-160 DISTORTION 0.04% at 25W
at 1kHz
SIGNALINOISE RATIO 75d8 FREQUENCY RESPONSE 10Hz-45kHz- 3dB.
SUPPLY VOLTAGE ± 25V SIZE 105 50 25rnm
Price £8 18 + -02 VAT P&P free
The HY120 Is the baby of I.L.P.'s new high power range. Designed to meet the most exacting
requirements including load line and thermal protection this amplifier sets a new standard in
modular design.
FEATURES: Very low distortion-Integral heatsink-Load line protection-Thermal protec-
tion-Five connections-No external components
APPLICATIONS: Hi-Fi-High quality disco-Public address-Monitor amplifier-Guitar and
organ
SPECIFICATIONS
INPUT SENSITIVITY 500mV.
OUTPUT POWER POW RMS Into 84 LOAD IMPEDANCE 4-160 DISTORTION 0-04% at 60W
at 1kHz
SIGNAL,'NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz- 3dB SUPPLY VOLTAGE
4-35V
SIZE 114 50 85mm
Price £19-01 + £1.52 VAT P&P free.
The HY200 now improved to give an output of 120 Watts has been designed to stand the most
rugged conditions such as disco or group while still retaining true Hi-Fi performance.
FEATURES: Thermal shutdown-Very low distortion,-Load line protection-Integral heatsink
-No external components
APPLICATIONS: Hi-Fi-Disco-Monitor-Power slave--Industrial-Public Address
SPECIFICATIONS
INPUT SENSITIVITY 500mV
OUTPUT POWER 120W RMS into 80 LOAD IMPEDANCE 4-160 DISTORTION 0.05°%, at 100W
at 1kHz.
SIGNAL,/NOISE RATIO 98dB FREQUENCY RESPONSE 10Hz-45kHz- 3c113 SUPPLY VOLTAGE
±45V
SIZE 114 50 85mm
Price £2799 + £2-24 VAT P&P free.
The HY400 Is I.L.P.'s "Big Daddy'. of the range producing 240W into 40! It has been designed
for high power disco address applications. it the amplifier is to be used at continuous high
power levels a cooling fan is recommended. The amplifier includes all the qualities of the rest
of the family to lead the market as a true high power hi -fidelity power module.
FEATURES: Thermal shutdown-Very !ow distortion-Load line protection-No external
components.
APPLICATIONS: Public address-Disco-Power slave-Industrial
SPECIFICATIONS
OUTPUT POWER 240W RMS into 40 LOAD IMPEDANCE 4-160 DISTORTION 0.1% at 240W
at 1kHz
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 1011z-45kHz-3d13 SUPPLY VOLTAGE
±45V
INPUT SENSITIVITY 500mV SIZE 114 100 85rnin
Price £38-61 t £3.09 VAT P&P free.

PSU36 suitable for two HY30's £8-44 plus 81p VAT. PIP free.
PSU50 suitable for two HY50's £8-18 plus £1.02 VAT. Pri, free.
PSU70 suitable for two HY120's £14.58 plus £1-17 VAT. PiP free.
PSU90 suitable for one HY200 £1519 plus £1-21 VAT. P,'P free.
PSU180 £25-42 -4- £2.03 VAT.
B1 £0-48 + £0-06 VAT.

P. & P. FREE U.K. ONLY
TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

-Z-

I.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, NACKINGTON CANTERBURY,

I.L.P. ELECTRONICS LTD.,
GRAHAM BELL HOUSE,
ROPER CLOSE, CANTERBURY,
KENT, CT2 7EP. Tel: (0227) 54778.

Please Supply

KENT, CT4 7AD.

Total Purchase Price
I Enclose Cheque L Postal Orders a Money Order 17
Please debit my Access account I-I Barclaycard account Li
Account number
Name and Address

Signature

Rend No. 1032630.
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The Extra
ordinar

Experi.

of
ment5

Profess
Ernes

Eversure
by phony John13assett

ATEAM of the Prof.'s experi-
mental robots have con-

structed an enormous vacuum
chamber. It is so big that, by wear-
ing special suits similar to space-
suits, Bob and the Prof. can go in-
side and carry out experiments in
a simulated space environment.

From outside the capsule Bob
watched as the robots used elec-
tronically controlled energy, laser
and electron beams and other
vacuum techniques to fabricate his
space suit under vacuum condi-
tions to avoid atmospheric con-
tamination of the welded joints.
He was eager to learn more about
lasers and energy beams and could
hardly wait to put on his space
suit and enter the vacuum
chamber.

AIR -LOCK
At last, after a series of careful

tests, the suit was ready and the
Prof. brought it out through the
air -lock and instructed Bob on how
to put it on, to check against leak-
age and other safety precautions
such as a check on the oxygen
reserves and power supply.

"An interesting technical point
about these suits," the Prof. told
Bob, "concerns the 'constructed
volume joints'. Each of the joints
is so constructed that movement

does not result in change in the
volume of the suit. This is a pre-
caution which should be taken in
construction of all suits where
there is an appreciable pressure
differential between the interior
and the exterior, and naturally
this applies even more to diving
suits where the pressure differen-
tial can be much greater than for
a space suit. At last, you're ready",
The Prof. showed Bob how to
operate the air -lock and conducted
him into the vacuum chamber.

LIGHTER THAN AIR
"That's strange, Prof." Bob re-

marked once they were inside, "I
feel lighter inside the vacuum
chamber than outside it, and I was
expecting the opposite. Lacking the
natural buoyancy provided by nor-
mal air pressure I should seem
to be a little heavier if anything,
but even with the space suit,
oxygen bottles, power supply unit,
radio intercom, all these things I'm
carrying, yet I still seem to be
lighter than I was before I put
the space suit on! How can this
be so?"

"I wondered when you'd notice
that, Bob. It is the result of my
experimental weight -control de-
vice which is operating within the
vacuum chamber to compensate

for the extra weight of the space
suit and life-support system."

NEGATIVE WEIGHT
He showed Bob a control knob

set on one of the control panels
of the internal control console of
the vacuum chamber. As the Prof.
turned the knob, Bob began to
feel very heavy, then light again.
He noticed that the calibrations
on the weight control went all the
way down to zero, then beyond
that were some "negative" calibra-
tions, but a small piece of metal
set into the panel prevented the
control from going into the "nega-
tive" region.

"Can the control be turned
beyond the metal stop to give
negative weight, Prof?"

The Prof. used a small key and
the metal stop retracted inside the
panel, but before Bob could in-
dulge any thought of turning the
control to give a negative weight,
the stop popped up again as the
Prof. took away the key.

"By using this key it can be
done, whenever I wish to," the
Prof. told Bob, "but the stop pre-
vents the control from being set
to a negative value by accident."
Bob was fascinated by this new
control. "Before you learn about
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TUAC
TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD.
PHONE 01-672 3137/672 9080
MANUFACTURERS OF QUALITY AMPLIFICATION AND LIGHTING
CONTROL SYSTEMS

NEW FROM TUAC
ULTRA QUALITY HIGH POWER
New D.C. Coupled Design
AMPLIFIERS
Featuring
Electronic Short Open & Thermal Overload Protection.
Brief Spec.
input Sensitivity 0.775.v. R.M.S.10.0.13.1 at 25 K Ohms
Frequency Response 20 Hz -20 KHz
Hum & Noise - 100 dB Relative full output

T.H.D. at full power 0.1%
T.D. 500 300W into 2 Ohms

220W into 4 Ohms
140W into 8 Ohms

Power supply P.S. 300
T.D. 150 150W into 4 Ohms

100W into Ohms
Power supply P.S. 150
T.O. 150. 60 Version 60W into 8 Ohms

40W into 15 Ohms.
Power supply P.S.60

Note P.S. 300 wilt drive 2 T.D. 150 amplifiers

4 CHANNEL SOUND
TO LIGHT

SEQUENCE CHASER
- 4LSMI

 Full wave control
 RCA 8A Triacs
 1000W per channel
 Fully supressed and fused
 Switched master control for sound

operation from IW to 12$W
 Speed control for fixed rate

sequence from 8 per minute

 Full logic integrated circuitry with
optical isolation for amplifier
protection

£21.50
Model 501 500W per channel as
above without sound triggering

£14.00

£45.00

£18.50

£17.75
£15.50

PRICES INCLUDE VAT. P & P FREE
correct at 28.3.79

TO ORDER BY POST
Make cheques/P.0.s payable to TUAC LTD. or quote
Access(Barclayeard No. and post to TUAC LTD. 121
Charlmont Road, London SW17 9AB. We accept phone numbers
from Access(Barclaycard Holders, Phone 01-8729080.

All output ratings are R.M.S. continuous sine wave output.

AMPLIFIER MODULES

SPEC. INPUT
SENSITIVITY 60 mV
for full output
Frequency response
20 Hz -20 KHz
HUM &NOISE -7006

TL30 5" x 5" x
 35 watt 10 amp output transistors

TWO 5" x 5" x 3"
' 60 watt R.M.S. continuous sine wave output
' 2 R.C.A. 1 10 watt 15 amp outpour transistors
TL100 5" x 5" x 3"
 100 watt R.M.S. continuous sine wave output
 2 R.C.A. 150 watt 15 amp output transistors
TP125 7" x 61" x 3'
 125 watt R.M.S. continuous sine wave output
' 4 R.C.A. 150 watt 15 amp output transistors

STEREO DISCO MIXER
With touch sensitive switching and auto fade

INPUTS: Four identical stereo inputs available with any equalisation. Two magnetic and two flat supplied as
standard. High quality slider control on each channel. Volume, treble and bass controls for each pair of sliders.
Sensitivity mug.. 3nWprt 14 A comp.) Flat50mV at IkHz_ Bass controls a 1848 at 60H2 Treble controls a1 8d13 at
15kHz
OUTPUT: Up to 3 volts I. 12dB) available. Attenuated output for TUAC Power Modules_ Rotary master and
balance controls. Band width 15H2 - 25kFlz a d13.

P.F.L.: Output 250mV into 8 ohms. Rotary volume control_ Monitoring facility for all 4 channels. Selection via
touch sensitive illuminated switches. Switched visual cue indicator.
Miscellaneou Facilities: Two illuminated deck on/off switches. Mains illuminated on, off switches. Auto fade
illuminated on off switch. Mains powered with integral screen and back cover. Complete with full instructions
Sae.- 25in Ion x 6in high x 3in deep

£149.00Mono Disco Mixer with autotade £49.00

FRONT PANEL FOR LIGHTING
EFFECT MODULES

(complete v:ith switches. neons and knobs)
as illustrated

For siLms- £7.25
Size 8" x 4,,12"

Il
FUZZ LIGHTS
Red, Green, Blue,
Amber £24.50

4LSM 1 £6.00
Size 6V," x 4A"

slime £8.25
Combined with 3SDM1

Size 9"'x 41e

POWER

SUPPLIES

Vacuum varnish impregnated. Transformers
with supply board incorporating pre -amp supply:

PS250 for supplying 2 TP125s
PS200 for supplying to TL100s
PS60/60 for supplying 2 TL6Os
PS125 + 45 volts for TP125
PS100 + 43 volts for TL100
PS60 ± 38 volts for TL60
PS30 + 25 volts for TL30
PSU 2 for supplying disco mixer

£30.00
£30.00
£30.00
£18.50
£17.00
£15.50
£11.75
£7.50

STOCKISTS -CALLERS ONLY
Al Music. 88, Oxford Street, Manchester (Tel 061-236 0340)
Geo. Mathews. 85;87, Hurst St.. Birmingham (Tel 021-6221941)
Soccodi, 9, The Friars (Tel. Canterbury 60948)
Cookies Disco Centre, 126;128, West Street (Tel Crewe 4739)
Garland Bros. Ltd., Deptford Broadway, London 01-692 4412
Luton Disco Centre, 88, Wellington Street, Luton (Tel Luton
411733)
Session Music, 163, Mitcham Road. Tooting (Tel 01-672 3413).
Mon -Sat 10arn to 6pm. Closed Wed.
Electrosure Ltd., Four St., Exeter. Tel. 56687.
Salcoolen Ltd., 43 Borough Rd.. Cleveland. Middlesbrough.
(Tel. 242851).
Menhouse Ltd., 82, St. Mary St., Southampton. (Tel 28028)
Electra Centre, 58 Lancaster Roan, Preston (Tel. Preston 58488:

TRADE & EXPORT ENQUIRIES 01-6723137

£13.25

£18.50

£21.50

£27.50

3 CHANNEL
LIGHT MODULATOR

SILMB

 RCA 8A Triacs
 1000W per channel
 Each channel fully suppressed

and fused
 Master control to operate from

1W to 125W
 Full wave control

£20.75

Single Channel Version 1500 Watts

ADD SEQUENCE CHASING +
DIMMING EFFECTS FOR
TUAC 3 CHANNEL LIGHT

MODULATOR

gis 10
ItIrt\1\.s"" .*\tt "

*Olt

 Speed Control 3 per min. to 10 per sec.
 Full logic integrated circuitry
 Dimmer control to each channel

3SDMI £15.25

SUPPLIERS TO H.M. GOVT. DEPTS. MANUFACTURED AND ASSEMBLED IN GT. BRITAIN FULLY TESTED AND GUARANTEED
SEND NOW FOR OUR FREE 28 PAGE ILLUSTRATED CATALOGUE. SEND STAMP PLEASE
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ELECTROillhil
"EDUCATIONAL KITS OF
EXCEPTIONAL QUALITY"

(AUDIO magazine)

THIS IS A POWERFUL
RADIO RECEIVER!

The same kit is also ISO other different
actual working projects e.g.:

Computer 4 Logic Circuits.
Electronic Organ. Timer, Light
Control, Agility Tester, Lie
Detector, Siren. Horn, Buzzer.
Bird, Metronome.
Cds cell light 6. sound control.
Photogun, Light Oscillator.
Light Switch. Light and Sound
Morse Code.
Field Strength Meter.
Hygrometer. Sphygometer, Etc..
Etc.

Radio Receiver, Transmitter.
Amplifier. Audio Generator.
Signal Tracer 6 Injector,
Continuity Tester. Telegraph.
Photoradio Receiver. Radio
ReceiverlMicrophone Mixer,
Illuminometer, Voltmeter,
Ammeter, Sound Level Meter,
Ohmmeter. Diode 4 Transistor
Tester, Transparency Indicator
Etc., Etc_

The above is just a selection of the circuits available-
you can also design your own circuits with these superb
new Denshi-Gakken "EX" construction kits.
No previous experience of electronics is required but
you learn as you construct and have a great deal of fun
too. The kits are completely safe for anyone to use.

Kits are complete with very extensive construction
manuals PLUS Hamlyn's "All -Colour" 160 page bcok
"Electronics" (free of charge whilst stocks last).

ALL KITS ARE FULLY GUARANTEED. Add-
on sets (to increase the scope of each kit) are
available, plus spares and accessories as required.

150 PROJECT KIT £39.75 60 PROJECT KIT £25.75

120 PROJECT KIT £33.7530 PROJECT KIT £18.95

100 PROJECT KIT £29.25 15 PROJECT KIT £16.75

Prices include educational manuals, tree book, VAT,
p & p (in the U.K.). Free introduction to the British
Amateur Electronics Club. Free list of low price elec-
tronics books.
Callers at 20 Bride Lane will be very welcome.
Trade and Educational enquiries invited.
Cheque,P.0.13arclaycardfAccess No. (or 14p for illus-
trated literature) to DEPT. EE.

SEE US AT "BREADBOARD", BINGLEY HALL,
BIRMINGHAM, 23.26 MAY

ELECTRONI-KIT LTD.
20 BRIDE LANE, LUDGATE CIRCUS,

LONDON EC4Y 8DX (01-353 6430)

BUILD A

S YNTHESISER!
NOSPECIAL SKILLS
SPECIAL EQUIPMENT REQUIRED

Using Dewtron (Reg'd)
PROFESSIONAL MODULES

Over 20 different electronic modules to select what YOU want to

build a synthesiser; simple or complex. Start simple and add to it

as you can afford. New attractive prices for the long -popular, well -

tried range of Dewtron synthesiser and other effects modules.
Send 25p for Musical Miracles Catalogue NOW!

D.E.W. LTD.
254 RINGWOOD ROAD, FERNDOWN, DORSET BH229AR

ALuE
All the many types of components we supply are BRAND NEW and guaranteed and only

from manufacturers direct or approved suppliers. No surplus, no seconds

ICS -TTL 7400
7400 13p
7401 13p
7402 13p
7403 13P
7404 18p
7405 14p
7407 22p
7408 18P
7409 18p
7410 14p

series
7413 22P
7414 60p
7420 14p
7430 14p
7440 14p
7442 54p
7443 60p
7444 60p
7447 70p
7450 14p

7451 14p
7453 14p
7454 14p
7460 14p
/470 24p
7472 24p
7473 23p
7474 23p
7476 45p
7476 32p
7480 41p
7482 61p

7483 58p
7485 74p
7486 27p
7490 40p
7491 71p
7492 46p
7493 40P
7494 66p
7495 57p
7496 63p
74100 73p
74104 40P

74107 27p
74121 27p
74123 51p
74141 54p
74151 60p
741541.60
74190 94p
74191 94p
74192 94p
74193 94p

OUR COMPUTER TAKES GOOD CARE OF YOUR ORDERS

SIEMENS CAPACITORS'
World famous for quality and dependability
PCB TYPES - 7.5rnm PCM 0.001 to 0.015
6p each: 0,015 to 0.047 7p each.
5mm PCM 0.068 8p, 0.1 9p, 0.22 12p

RESISTORS
;,;--.i watts. 2p each.: metal film, metal
oxide and 1 watt carbon Sp ea.: good quan-
City discounts. Magnetic field dependent
from £1.50. Hall Effect from £1.23.

CERAMIC 2.5mm PCM 0.01 5p, 0.022,
0.033, 0.047 5p, 0.068 6p, 0.1 6p.
ELECTROLYTICS -- 1/100, 10/25, 10/63,
10025. sty. For full range see our current lists.

SIEMENS TRANSISTORS
Silicon npn and pnp from 8p ca. LEDs. red
19p: yellow or green from 23p i3 or 5mrr,
Photo transistors from 46p_

KEEN PRICES * GOOD SERVICE
DISCOUNTS
5% if list value of order
over £10
10% if list value of order

* WIDE RANGES
V.A.T. Add 8% to value of order or
12 }% with items marked'

on overseas orders;
Goods sent post free on C.W.O. orders in
U.K. over £5 list value. If under, add 27p
per order.

over £25. Discounts available
where cash (P.O. or cheque)
is sent with order.

Latest 120 page
catalogue on request.

yarn vnrIn nrtler I P.0 nr ch.,. OtIYab,. In Elnanovalnat LIdl Of your AC.31z, c., Bandnyearn number

TRADE AND INDUSTRIAL ENQUIRIES INVITED
For all round satisfaction - be safe - buy it from ELECTROVALUE

ELECTRO ALUE LTD
Dept. EE5,28 St Judes Rd, Englefield Green. Egham, Surrey TVV20 OHB.

Phone Eaham 3603: Telex 264475.
Northern Branch (Personal shoppers only) 680 Burnage Lane, Burnage,

Manchester M 19 1 NA. Phone (061) 432 4945.
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`anti -gravity', Bob, you need to
learn more about normal gravita-
tional properties. Be careful how
you move, I'm setting it to 16 G
which is approximately the same as
the weight you would experience
on the surface of the moon. Under
these conditions a little effort can
take you a long way.

DIELECTRIC HEATING
"Now some more knowledge of

lasers, energy and particle beams
will help you go deeper into gravi-
tational theories. We will take
advantage of this 'lunar' gravity to
move the heavy power supplies of
the lasers and electron beams into
better positions."

"Prof., why did the robots use
several different kinds of energy
in fabrication of my space suit?
I noticed that they used lasers,
electron beams, dielectric heating
and other equipment besides. Why
not do all of the cutting and weld-
ing which is involved by just one
of these methods, and save the
complication of having the appara-
tus and power -supplies for each of
them?"

"Each method has its own ad-
vantages and disadvantages, Bob.
For instance, the electron beam
can be used for both cutting and
for welding."

ELECTRON GUN
The Prof. set a piece of thin

sheet metal, and a piece of sheet
plastic side by side in the bench
vice, and scribed a line on each.
Picking up the electron gun, he
set it to give a high beam current
suitable for cutting or welding,
aimed it at the metal sheet and
sliced it neatly along the marked
line.

"Now don't you think the plas-
tic should be easier to cut than
the metal? Try it!" The Prof.
handed the electron gun to Bob,
who pointed it steadily towards the
plastic and switched on. However,
instead of the neat, easy cut which
he had expected, Bob saw the plas-
tic crumple and deform even in
places at which he wasn't aiming
the beam. Yet when Bob turned
the electron -beam onto the re-
mainder of the metal sheet, he
found that he could cut it easily
and neatly as the Prof. had shown
him.

"This is because the plastic,
being a good insulator, does not

conduct away the electrons from
the beam, and these tend to
accumulate at the surface. The
surface of the plastic quickly
acquires a strong negative charge
and deflects the beam, which is
then forced to 'wobble' away from
the point at which it is being
aimed. This problem does not
occur with the metal, as it is
earthed and conducts away the
charge instantly."

EARTH PROBLEM
"Prof, if this type of equipment

were being used in space, where it
could not be connected to earth,
wouldn't there be a problem even
with metal cutting? If the metal
could not be earthed, wouldn't it
become electrically charged like
the plastic and repel the beam
and wouldn't the electron -gun also
become positively charged?"

"Yes, Bob, this could easily hap-
pen. The equipment operator
would need to connect a wire from
the workpiece to the electron -gun
in order to provide a return path
for the beam current. If he did not
take care to do this properly, a
number of problems could easily
arise, and it might even be
dangerous.

"By touching the apparatus, the
operator could himself acquire an
electric charge, and this could
cause him to produce dangerous
discharges upon touching other
objects, or to pick up small un-
wanted objects by electrostatic
attraction. Sharp objects such as
nails and razor blades could easily
be picked up under low -gravity
conditions, and could do a lot of
damage when the person moved
around.

"An interesting way of demon-
strating deflection of an electron -
beam is to make the beam become
visible, and this is something which
we can easily do in this chamber."

EXCITING ELECTRONS
The Prof. unsealed a small con-

tainer and held it near to the beam
from the electron gun. The beam
glowed a greenish -blue colour as
it passed near the container.

"I am releasing a small amount
of mercury vapour from the liquid
mercury in this container. As the
electron -beam passes through the
mercury vapour, it excites the elec-
trons which are orbiting around
the mercury atoms in the vapour.

"These orbiting electrons absorb
energy from the electrons of the
beam, then re -emit this energy on
wavelengths which are charac-
teristic of the mercury atom,
causing the characteristic spectral
colours of mercury to appear along
the path of the electron beam".

VAPOUR TRAIL
The Prof. released a number of

different gases, and vapours of
elements and volatile compounds,
each of which caused the electron
beam to show its path in brilliant
colours.

"It's amazing Prof., really great!
But I would have thought that
these vapours would have caused
the electrons in the electron beam
to scatter as they collided with
the vapour molecules, and cause
the beam to spread and diverge
from its path. Yet I can see that
the electron beam keeps to a nar-
row path all the way across the
vacuum chamber. Why is this,
Prof?"

"That is a very keen observa-
tion, Bob," The Prof. remarked,
"It almost seems as if the presence
of the vapour assists in keeping
the electron beam to a narrow
path, rather than scattering the
beam as might be expected. This
property has been made use of
extensively in radar equipment,
and the explanation is quite
interesting."

Can readers find out the reason for this
useful but unexpected behaviour of an
electron -beam in the presence of a vapour,
before the Prof. reveals all next month?
One clue is the behaviour of the beam when
Bob tried to use it for cutting plastic.

To be continued
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PART 6HI-FI SERIES

WHEN all the work described in
the previous article has been

completed, the tuner amplifier must
be thoroughly checked out in accord-
ance with the detailed procedures
given under Initial Tests and Final
Testing and Setting Up. A voltmeter
and milliammeter (multimeter) is the
only test equipment required.

An additional (and optional) more
advanced procedure is also given. This
is for the benefit of those with the
appropriate test equipment.

Comprehensive voltage tables are
included, together with advice on
Fault Finding.

This final article in the 2020 Series
concludes with some notes concerning
operation of the tuner amplifier and
constructional details of a simple
wooden case to house the chassis.

INITIAL TESTS
1. Mains switch off.
2. Remove 1 amp fuses from holders

FS2, FS3.

3. Set all presets to the mid -way
position.

4. Turn volume control to minimum.
All other controls to mid -way.

5. Connect 8 ohm dummy loads (wire -
wound resistors 15W rating) across
each loudspeaker output.

6. All pushbuttons out except AUX 1
and manual tuning.

7. Connect mains supply.
8. Switch on.
9. Connect a voltmeter -ye to chassis

and +ve to TE3. The reading
should be 52 volts.

10. Transfer meter to 25 -volt line (pin
TE5) and adjust VR17 for 25 volts
on meter.

11. Transfer meter to pin TE9. This
should read 14.5 volts.

12. Switch off. If all the above checks
are correct proceed as follows; if
not, recheck all wiring etc.

13. Connect a 30 ohm wirewound (5W)
resistor across each fuseholder

FS2, FS3. These are in place of
the actual fuse while setting up.

14. Switch on and recheck voltage on
TE3. This should still be the same
as before. If correct measure the
voltage on pins TD12a and TD12b.
The voltage on these should be
approximately 50 per cent of the
voltages on pins TD10a and TD10b,
which should be at almost the full
supply voltage.

NOTE. If either or both of the
voltages on TD10a, b are very low
it may be that VR16a or VR16b are
set for a high quiescent current
which would cause a voltage drop
across the 30 ohm wirewound
resistor fitted to the fuseholders.
To check, carefully adjust each

(one on each channel);
voltage on pins TD10 should rise
and fall. Set VR16 for highest volt-
age reading. Recheck that TD12a,
b voltages are still approx 50 per
cent of respective TD10 voltage.

The voltage on TD10a, b should
be about 2 volts less than the full
supply voltage. A larger drop in
voltage may indicate a fault in the
power amplifier, in which case the
voltage to pin TD12 would also
normally be wrong. This fault (if
one exists) must be found and
cleared before removing the 30
ohm wirewound resistor, otherwise
the transistors could be damaged.

The purpose of the 30 ohm
resistors is to limit the current to
a safe value in the event of a fault
condition.

Assuming the above check is
correct proceed with the remaining
tests.

15. Switch off.
16. Remove 30 ohm wirewound

resistors and connect a milli -
ammeter in place of the fuses -ye
to TD10 and +ve to TE3 (set to
highest range to start). Check each
channel in turn and switch off
when changing over meter from
one channel to the other.

17. Switch on, adjust VR16 on metered
channel for a reading of between
40mA and 50mA.

18. Switch off. Remove meter and fit
1 amp "quick blow" fuses.
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19. Switch on. Measure voltages at
each point shown in Table 6-2 and
adjust presets where instructed.

TABLE 61

Terminal
Pin
TE5
TE9
TB2
TC3
TA7
TA17
TD13 a, b

Voltage Adjust

25 VR17
14.5

25
14.5
14.5
3.2 VR10

(Loud- ZERO*
speaker
Outputs)

* VERY IMPORTANT NO VOLTAGE
PRESENT

20. Switch off.
This completes the Initial Tests and

it should now be safe to proceed with
the Final Testing and Setting Up.

FINAL TESTING AND
SETTING -UP
Radio
1. Remove 8 ohm dummy loads and

connect loudspeakers.
2. Switch to FM and switch on. A

"thump" may be heard from the
speakers, but this should not be
very loud. It is caused by capacitors
in the loudspeaker circuit charging
up.

3. Tune to 100MHz approximately on
manual tuning. Advance volume
control; a "hissing" should be
heard from the loudspeakers.

4. Adjust L2 tuning slug carefully
until meter reads centre -scale.
Switch a.f.c. on (by pressing AFC
button) and adjust VR1 until
meter just reads to left-hand side
of scale. Release AFC button.

5. Connect f.m. aerial and tune to
approximately 89MHz. The BBC
Radio 2 programme should be
heard. Tune for centre -reading on
meter. Adjust tuning cursor to the
correct frequency for your Radio 2
programme.

6. Check Radio Times for actual
frequency. At the same time check
if a stereo transmission. If it is.
adjust VR2 until stereo beacon
lights up. Set final position of VR2
to mid -point of the two positions
where the lamp comes on and goes
out.

7. Check frequencies of other stations
and also select preset stations and
adjust preset tuning potentio-
meters as described in Part 1.
(p. 875) (Anticlockwise for 1.f.)

8. Switch back to manual tune and
press MUTE button. Receiver
should mute either with no signal
and when de -tuning.

9. Release MUTE button. Tune to a
spot around 100MHz where there

is no signal. Listen to hiss while
pressing H.F. or L.F. filters. A
change in the general sound should
be heard. The H.F. filter should cut
the higher frequencies and the L.F.
filter the lower. It may be difficult
to detect the change on the L.F.
filter, depending on how good the
loudspeakers are.

Audio inputs
Connect a pick-up to the DISC input

and a tape recorder to AUX 1, then
AUX 2, and finally TAPE. Select the
correct input and check that each
input is working correctly. Test BASS
and TREBLE controls.

That completes the Final Testing
and Setting Up procedure.

MORE DETAILED
PROCEDURE

Anyone who has access to test
equipment would (normally) also
know how to use it for checking a full
specification, therefore only the f.m.
i.f. alignment procedure will be given
here. Once this has been carried out
a full check of the performance can
then be made against the Specification
given in Part 1.

Radio LF. Alignment
Having completed all the Initial

Tests and the Final Testing and
Setting Up satisfactorily, the next
stage is to correctly align the f.m. i.f.
section. This requires a f.m. signal
generator with stereo modulation, an
output meter, and a frequency
counter.

1. Disable a.f.c. by shorting out switch
S2c (front tags next to front panel
-see Fig. 5.5 and Erratum below).
Press AFC switch in. Inject f.m.
generator to pins TA1 and earth at
approximately 10.7MHz. Increase
input until meter reads, then tune
generator until meter shows maxi-
mum tuning point. The generator
frequency is now set to the centre
of the ceramic filter pass band.

2. Release AFC button and remove
short from S2c. Do not alter
generator. Adjust L2 for a centre
reading. Discriminator is now
correctly tuned to the ceramic
filters.

3. Remove generator. Transfer to
AERIAL input and inject a fre-
quency of 88MHz. Tune receiver to
the signal, adjust cursor to 88MHz
on dial.

4. Check other frequencies. Very
slight adjustment of 'VR10 may be
needed, but this is normally set
for 3.2 volts on TA17.

5. Connect frequency counter to pin
TA8 and earth. Remove generator.
Adjust VR2 for a frequency of
19kHz +2Hz.

TABLE 6.2
CIRCUIT VOLTAGES

No signal applied. Volume control
at minimum. AVO 8 meter used.

BOARD A
Terminal Voltage
Pin
T Al 0
TA2 0
TA3 14.5
TA4 0.3
TA5 7
T A6 5.6
TA7 14.6
TA8 1.7
TA9 0
TA10 0
TA11 0
TA12 3 or 12t
TA13 13-2
TA14 3.2-12*
TA15 12
TA16 10.5
TA17 3.2
TA18 5.7

t Depending on preset hi -lo I.e.d.s.
* Depending on tuning. 88-102MHZ.

BOARD B
Terminal
Pin Voltage
TB1 21-4
TB2 25
TB3a,b 0
TB4 0
TB5a,b 0
TB6a,b 0
TB7a,b 0
TBSa,b 0
TB9a,b 0
TB10a,b 0

BOARD C
Terminal
Pin Voltage
TC1a,b 0
T C2 0
TC3 14-5
TC4a,b 0

BOARD D
Terminal
Pin Voltage
TD1a,b 0
T D2 0
TD3 0
TD4a,b 0.5
TD5a,b 25.5
TD6a,b 0
TD7a,b 54.5
TD8a,b 25.5
TD9a,b 55.2
TD10a,b 55.2
TD11 0
TD12a,b 25.5

BOARD E
Terminal
Pin
TE1
TE2
TE3
T E4
TE5
TE6
TE7
TE8
TE9

Voltage
55.4

0
55.4

0
25
1Secondary
f of T1
0

14.5
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6. Disconnect frequency counter and
reconnect signal generator. Switch
to stereo and check separation
using the output meter connected
to the loudspeaker terminals to-
gether with 8 ohm dummy loads.
Separation at 1kHz should be a
minimum of 30dB. Slight readjust-
ment of VR2 may be needed for
optimum separation.

7. With oscilloscope connected to out-
put, adjust VR15 for symmetrical
clipping on full sine wave drive.

NOTE: If oscilloscope not avail-
able, set VR15 to mid -way position.

Frequency Response
When testing for frequency

response, some tone controls may not
indicate a "flat" response when in
their mid setting. If necessary small
fixed resistors can be shunted across
one half of each control to correct
this. The actual value and section of
control will have to be found by trial.
Resistor values between 82k ohms and
180k ohms should prove satisfactory.

OPERATION OF THE 2020
TUNER AMPLIFIER

Most controls are self explanatory,
but for completeness a few comments
are in order.

Phones socket (SK9). This is wired
directly to the power amplifier output
and it may be necessary to use an
attenuator to protect the headphones
(and your ears) from excessive power
at high volume levels.

An attenuator could not be fitted
internally as a switched jack socket of
suitable type was not readily available.
In most cases a resistor of 100 to 270
ohms in series with each channel will
prove satisfactory.

Tuning Meter (MEl). With AFC off,
the meter shows the correct tuning
point when set to the centre of its
scale. With AFC on, it indicates the
strength of the incoming signals over
a range approximately 1 microvolt to
100 millivolts.

Preset tuning adjustment. This is
fully described in Part 1 under

Varicap Tuning and L.E.D. Tuning
Indicator.

Mute. When detuning, the output is
muted before the station goes out of
tune and distorts. It stays muted until
another station is correctly tuned in.

Mono. Not often used, but can be
useful on weak stereo transmissions to
give a mono reception with, less back-
ground hiss. Sometimes also used for
older records.

All other control functions are
described in Part 1.

Preamp Out/Power Amplifier In.
These sockets (SK7, SK8) are
internally linked and are provided so
that at a later date a quadraphonic
decoder or other unit may be added
simply by removing the internal link
and plugging a suitable unit into these
sockets.

Earth Terminal. Any ancillary equip-
ment, such as a tape recorder or
record player must be earthed to this
terminal and NOT to the mains earth
if hum loops are to be avoided. Note:
on some record players the pick-up

TABLE 6.3
TRAN SISTOR VOLTAGES

Transistor Emitter Base Collector
BOARD A

TR1 5.1 4.5 1-5
TR2 0.9 1.5 12
TR3a,b 6.3 6.8 14
TR4a,b 14.5 14 12

BOARD B
TR5a,b 4.3 5.4 20.7
TR6a,b 21.5 20 11
TR7a,b - 9.6 10.2 20.7
TR8a,b 21.5 20.7 9.6
TR9a,b 0 0.6 12.7
TR10a,b 12 12.7 21.4

BOARD C
TR11a,b 4.5 5.0 12-1
TR12a,b 4.5 5.0 6.5
TR13a,b 12.7 12.1 5.8

BOARD D
TR14a,b 11.8 12.3 38.4
TR15a,b 11.8 12.5 18.9
TR16a,b 50.6 49.9 26.3
TR17a,b 25 25.7 26.3
TR18a,b 50-6 51-3 55.5
TR19a,b 25.8 25.0 0.6
TR20a,b 0 0.6 25.8
TR21a,b 25-6 26.3 54.8
TR22a,b 55.5 54.8 25.6

BOARD E
TR23 12.8 13.3 25.7
TR24 25 25.7 35
TR25 14.9 15.4 25

TABLE 6.4
INTEGRATED CIRCUIT VOLTAGES

IC1, 2 and 3 are on Board A, see Fig. 2.2.
IC4 is on Board E, see Fig. 2.6.

Pin IC1 IC2 IC3 /C4

2
2
1.9

14.7
3 *

0
14.9

3 1-9 5.2 14.7
4 0 10.8 0 7.3
5
6
7

0

5.6
5.5

10.8
13-2
0

*

*

7.3
7.3
0

8 5.6 2.3 0
9

10
5.6
5.6

2.3
1.7 *

8.9
15.4

11 10.7 2.3 25
12 2.8 2.3 3 or 12 25
13 0.4 2.3 14.5 0
14 0 3.3 0
15 7.9
16 0.4

* 3-12 volts (depends on tuning).

PRESET AND VARIABLE
POTENTIOMETERS

Ref.
VR1
VR2
VR3
VR4
VR5
VR6
VR7
VR8
VR9
VR10
VR11a,b
VR12a,b
VR13
VR14a,b
VR15a,b
VR16a,b
VR17

Function Board Location

AA} Fig.2.2

Manual Tune - Fig.5.3
Station 1 A -
Station 2 A
Station 3 A
Station 4 A .Fig.2.2
Station 5 A

A
A -

Bass
Treble 1 Front
Balance 'Panel
Volume

Fig.3.2

E Fig.2.6
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SIDE

CUTTING PLAN

ALL DIMENSIONS IN mm

TOP CHASSIS STOP MATERIAL
CONTIBOARD (NATURAL TEAK)

Fig. 6-1. A wooden case for housing the 2020 Tuner Amplifier.

earth return is also connected to the
turntable metal chassis. These must be
isolated and the turntable chassis con-
nected directly to the tuner amplifier
earth terminal; that is, the pick-up is
earthed via the audio leads, but not
the turntable chassis.

The tuner amplifier is earthed via
its mains lead.

FAULT FINDING
All significant voltages are given in

Tables 6.2, 6.3 and 6.4 and should
prove helpful. Remember to check
both channels were applicable.

When investigating suspected power
amplifier faults, always fit the 30 ohm
5W resistors in place of the fuses (to
limit the current) until the fault has
been cleared. As the power amplifier
is d.c. coupled a voltage check will not
help as all voltages will be wrong. The
best method is to switch the tuner
amplifier off and check each transistor
in turn.

If only one channel is faulty, com-
pare the resistance reading from each
part of the circuit when measured
either to earth or H.T. line. (Remove
fuses and 30 ohm resistors for this
test.)

Most power amplifier faults (assum-
ing the unit had been working) in the
Author's experience have been due to
faulty or blown transistors.

Erratum
In Fig. 5.5 the switch S2 is in-

correctly marked. The "c" and the "d"
should be transposed. (S2d is not
used.)

WOODEN CASE
Details of a suitable case are given

in Fig. 6-1. It is suggested that a
wooden sleeve type of case as -indicated
be constructed, so that when the
chassis is inserted into the sleeve from

the front, the chassis front panel over-
laps the front edges of the sleeve.
The 2020 front panel has been made
larger than the chassis so that it over-
laps enough on all edges for mounting
in a case of this type.

All parts were cut to the sizes
stated, care being taken to ensure that
the grain runs in the direction
indicated on the cutting plan.

These parts were then assembled
with the aid of panel pins and Resin
W adhesive.

VENEER STRIPS IRONED ON TO
TOP & ALL FRONT FACES

FELT GLUED TO
UNDERSIDE OF
BOTH SIDE PIECES

VENEER
Conti -strip veneer was ironed on to

all top and front raw edges which
were exposed during the cutting stage.

The carcase was given two coats of
Contipol, and rubbed down with glass-
paper between coats.

Stereo Decoder 1C2
Please note that MC1310 (Motorola)

is a pin -for -pin replacement for the
type specified, and may be more
readily available.
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Rilmmilsino AMMO
with Keith Cadbury

DEAR READER as you might well have
guessed this column will be con-

cerned with short-cuts and cheap ways
of producing some projects, obtaining
bargains in components and appara-
tus, and improvising in all construc-
tional aspects of our hobby. The
important consideration with all my
ramblings will be that of cost. I can-
not really be the only electronics
afficionado who is unable to spend
significant amounts on parts for pro-
jects, so I shall pass on as many tips
for buying cheaply as I can.

HOW I GOT HOOKED
Before going further, it might be

a good idea to tell how I got into
electronics.

Less than two years ago I picked up
a Philips cassette recorder in a junk
shop for a fiver. Working away from
home and with time on my hands, I
determined to "dramatize" tapes for
friends and relatives, by way of a
change from my indecipherable let-
ters.

Having long been an admirer of
Kenny Everett's radio technique. I
sat down after work one day to "do"
a cassette for a friend in Canada, com-
plete with background music, effects
and lots of funny voices.

With no mixing facilities, no direct
connection between record player and
recorder, and next -door's howling dog
complaining at being locked -out, the
result of that first tape was poor, to
say the least. I was going to need a
mixer, sound -proofing, script, and re-
hearsals.

Sound -proofing proved unnecessary,
when the mic was pointed away from
the closed and curtained window;
scripting meant learning to read my
awful writing; taping "rehearsals"
often resulted in successful "takes"
first time.

It was because I needed a mixer
that I took up electronics.

A visit to the local library revealed
a number of books about elementary
electronics that proved to be ade-
quate introduction to transistors, cap-
acitors, resistors and suchlike. A week
later I went to the local shop to pur-
chase components. I stayed up all

night building the simplest of two -
channel mixers from a 741 i.c., a
couple of rotary pots and half -a -dozen
other bits and pieces, and fitted the
whole thing in a plastic box about
80mm by 70mm by 35mm that had
housed an Ingersol wristwatch.

It worked!
I was hooked.
That first C60 tape for my old

school -friend in Canada was enthusi-
astically received-he rang me at
5 a.m. my time to tell me he had
just played it. So in the first week
of taking up electronics as a hobby,
I had lost -out on sleep three nights
already (the other time was when I
had stayed up very late, recording
the cassette).

FAILURES

A lot of the ideas I tried didn't
work-I have a two -litre ice-cream
carton -full of failures, but I can't
say that I learned from all of them.
Some should have worked, and I still
can't fathom out why they don't work.
One of these days I'll go over them
again and see if extra knowledge,
gained since they were thrown in the
box, enables me to work out what is
wrong with them.

Still a "beginner," still an elec-
tronics hobbyist, still not understand-
ing all of the basic rules, I continue
to read everything I can get my hands
on that has anything to do with your,
and my, exciting pastime.

MICROPHONE

WINDSHIELD

Smear edge of wad with
Thixofix and push into end

Hold in place with elastic bands
until glue sets

Glue with Thixofix

Foam wad from
end of pill tube

Acoustically transparent foam

Fig. I. Construction of the Microphone Windshield. It is important to make
sure you use only a thin coating of glue to avoid sticking the foam to mic case.

Anyone who, like myself, has
occasion to take a battery recorder
outside, will have realised the
importance of a microphone wind-
shield. Most of those seen adver-
tised cost from about £1.50p. A
lot of money for a bit of plastic
foam. I made my own.

"Acoustically Transparent," they
call it in the ads-but don't be
put -off by such esotericism. They
simply mean that insertion of the
foam in the path of sound waves
from source to mic has no effect on
the frequencies being recorded. As
the average battery recorder does
not record frequencies above about
10kHz, it has to be pretty thick,
heavy, foam to cut signals below
that level-and it is not thick stuff
that is needed anyway.

What causes all the wind noises
is buffeting-and I don't mean the
effect caused by eating British
Rail food standing -up (although
the noises your stomach makes are
similar). It is the conducted sound
of wind bashing against the mic
and its handle that makes all the

noise, and this is easily got rid of
by cushioning the microphone from
the gusts.

A search through one of my
non -electric junk boxes (I hate
to throw anything away) produced
several bits of foam of various
sorts, and simple tests were made.
A very flimsy piece that had been
in the same wristwatch box used
to house Mixer 1 was found to
be not only "acoustically trans-
parent," but also of exactly the
right size to wrap round the simple
stick mic I use on such occasions.

The end of the mic was covered
with a small circle of foam from a
tub of vitamin pills. The appro-
priate edges were smeared lightly
with "Thixofix"glue (I should think
that "Evostik" glue would work
O.K. also). The foam was held in
place on the mic with elastic bands
while the glue set, see Fig. 1.

The result looks professional,
and works perfectly-it takes pretty -
near a gale to register on the
recording, and no audible difference
can be detected on the tapes.
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EUROSOLDERSUCKER
This 195mm long, all metal, high suction desoldering tool with
replaceable Teflon tip enables removal of molten solder from
all sizes of pcb pads. Primed and released by thumb, it in-
corporates an anti -recoil system and built in safety guard.

Only £6.80 inc. VAT & P.P.

Logically laid out to accept both 0.3" and 0.6" pitch D IL packages
as well as Capacitors, Resistors, LED's, Transistors and components
with leads up to .85mm dia.
500 individual connections in the central breadboarding area,
spaced to accept all sizes of DI L package without running out of
connection points, plus 4 Integral Power Bus Strips around all
edges for minimum inter -connection lengths.
All connection rows and columns are now numbered or lettered
enabling exact location indexing.
Double -sided nickel silver contacts for long life (10K insertions)
and low contact resistance (<10m. ohms).
Easily removable, non -slip rubber backing allows damaged contacts
to be rapidly replaced.
No other breadboard has as many individual contacts, offers all
these features and costs only £5.80 each or £1 1.00 for 2 - inclusive
of VAT and P.P.

Snip out and Post

David George Sales, r/o 74 Crayford High St., Crayford, Kent DA1 4EFplosimmumms
David George Sales

EE

r/o 74 Crayford High Street,
Crayford, Kent, DA1 4EF.

Please send me 1 EurnSolderSucker @ £6.80 0
,__, Please

or 1 EuroBread Board @ £5.80 U Tick
or 2 EuroBreadBoards @ £11.00 0

(All prices include VAT and P.P., but add 15% for
overseas orders).

Name

AddressCompany

ITel. No.

Please make cheque/P.O.'s payable to David George Sales

,_11110110
FROM THE INVENTORS
OF MICROPROCESSOR

MUSICAL CHIMES

A COMPLETE
KIT FOR THE

EE
MICRO
CHIME

This easy to build kit includes:
TMS1000 Custom MPU Chip
Special purpose designed case
Fully drilled and legended PCB
All transistors, Resistors and Capacitors
Full set of mechanical parts
Smart fascia labels
IC Socket and Loudspeaker
Really Low Price!

only £8.95 + 55p p&p

TM S 1000N - MP0027A Micro-
computer chip available separately if
required. Full 24 tune spec device
supplied with data sheet and fully
guaranteed.

New low price only £4.95 inc. p&p
(Only present 24 tune repertoire currently available.)

New price for the original
CHROMA-CHIME 24 tune model!
Due to the fantastic success of this product
right across the World we are able to offer
it at only E995 + 75p p&p
Comes complete with:
 TMS1000 Micro * Fully prepared PCB
* Superb cabinet * All semiconductors
* All R's & C's * Loudspeaker
* Switches & pots * Socket & Hardware
* Fully detailed kit manual

ALL CHROMATRONICS PRODUCTS
SUPPLIED WITH MONEY BACK REFUND

TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSEX. UK.

NAME

ADDRESS

EE3

I enclose cheque/PO value £
or debit my ACCESS/BARCLAYCARD account no.

i

I 1 I I tLJ
Signature

ommmonicsi
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RADIO WORLD
Losing the lead?
BRITISH television has a long-

established tradition as a
pioneer of new technology, stretch-
ing right back to the development
of the original 405 -line system by
the EMI team in the mid -1930s and
more recently to the setting up of
a nationwide, "four -channel" u.h.f.
transmitter network (seldom recog-
nised as the technically audacious
scheme that it was when planned
over a decade ago).

Yet undoubtedly in some
respects we are at the moment fall-
ing behind North America. One
such area is the successful imple-
mentation there of satellite distribu-
tion systems, such as the Canadian
Anik satellites that carry television
to remote Arctic communities or
those used by "Subscription TV"
cable operators in the USA and the
Public Broadcasting System (PBS).

Unlike so many technical innova-
tions distribution satellites have
really brought costs tumbling down
and made coast -to -coast distribu-
tion relatively cheap. The smaller
geographical area of the UK makes
such systems less essential here,
but there also seems to be less
"get up and go" about the whole
European approach to satellites.

Another, even more pertinent
area in which the UK is treading
water is the thorny subject of "elec-
tronic news gathering- (ENG). Al-
most everybody in television recog-
nises that it must come here, as it
has in America, yet for months the
expensive experimental BBC unit
(insured for some £90,000) has
been figuratively in mothballs and
the whole topic of "new technology"
is almost as hairy in TV circles as
it is in Fleet Street.

In 1976 I visited the CBS News
Centre in Chicago just as it was
being converted from film to elec-
tronic cameras and U-matic port-
able recorders. Since then one has
waited for a similar revolution in
the UK . . . waited and waited and
waited.

Not so easy
There is a view of amateur radio

h.f. operation that makes it look all
too easy. If it really were just a
matter of buying and installing a
modern s.s.b./s.w. transceiver and
then immediately being able to

By Pat Hawker, G3VA

work at will all over the world, the
hobby would in fact be altogether
less challenging and less interest-
ing than it is in practice, with the
opportunity for gradual improve-
ment as experience is gained.

It is true that with a transceiver
and modest aerial, a newly licensed
amateur can contact other ama-
teurs in all parts of the world: but
usually only when band conditions
are just right, at the right time of
the day, on the right band, in the
right season. The urban amateur
has to contend with high levels of
electrical interference, may still en-
counter tricky problems of tele-
vision or "audio" interference and,
if he operates on s.s.b., has to get
used to listening to amateurs who
may be speaking with heavy
accents under "frequency -shifted"
conditions due to receiver or trans-
mitter frequency drift or inexpert
tuning.

If he uses simpler and more
effective "cw" (Morse telegraphy)
he finds there is a good deal of
difference between scraping
through a 12 -words -per -minute
Morse test and actual two-way
working with weak, fading signals
often under heavy interference. His
aerial may often be at limited
height, located near to power -ab-
sorbing objects such as trees,
fences and metal drainpipes and
guttering-or even slung up in a
roof space.

Making contact
It thus remains true, as it always

has been, that many amateurs, even
when working on the long-distance
(DX) bands such as 14, 21 and 28
MHz make contact most frequently
with stations located a "single hop"
away (under say 2000 miles). The
really long-distance contacts thus
come as a bonus, especially when
using simple wire aerials.

At the moment, as we head to-
wards the sunspot peak (expected
late 1979 or early 1980 but possibly
not until later) it is much easier to
work long distances from poor lo-
cations. A high "maximum usable
frequency" (muf) and low D -layer
attenuation make even poor aerials
suddenly seem as good as a beam,
and logs are filling up with Ameri-
can, Japanese, Australian and
other callsigns that are rare in sun-
spot minimum years.

Even so, it is still not possible
just to switch on the rig at any time
of the day or night and be sure of
making contacts with stations many
thousands of miles away. That is
part of the attraction, and why the
hobby is genuinely a form of "self
training".

One of the high spots this year
has been the reception in the UK
of American amateurs working on
the 50MHz. band (not available to
amateurs in the UK). Two-way con-
tacts have been made with these
stations by using the 28MHz band
but there is the possibility of 50/
70MHz cross -band contacts in the
period October 1979 to March 1980.

If 70MHz signals can reach North
America along an East/West path,
there is an even greater possibility
of their being heard in southern
Africa or South America since the
"muf" always tends to be higher for
north/south than for east/west
paths.

Working the stars
In the March 1979 issue, I re-

ported the suggestion by Japanese
scientists that we should listen on
precisely 4829.659MHz for inter-
stellar communications. Now a
Russian, N. S. Kardashev of the
Space Research Institute, Moscow,
has come up with his favoured fre-
quency for CETI (communication
with extraterrestrial intelligence).

It is the very high frequency of
203 -385GHz (wavelength about
1-5mm) which corresponds to
splitting of the ground state of the
lightest atom: positronium. Such a
frequency corresponds roughly
with minimum background radia-
tion noise although not exactly a
part of the radio spectrum covered
by many existing sensitive re-
ceivers!

riarrk.

COMPUTER
DATING

SERVICE

"Personally, I think it is a computer with a
warped sense of humour!"
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BUSH "PARTY AMP"
This very attractive unit is a complete
mono amplifier originally designed as
the second channel BUSH record
players. All solid state, the case
houses good quality speaker, power
supply, pre -amp and controls.
Standard DIN socket input accepts
ceramic cartridge direct. 240v opera -

Pa; tion. Brand new and boxed complete
and screened DIN to DIN connection
lead and Instruction leaflet. Many

uses include baby alarm, guitar practice amp, booster amp
for transistor radios, etc. etc.
Two types available:
Type 1 2.3 watts output with volume and tone control £7.50
Type 2 2-5 watts output with separate bass, treble, volume
controls and tape Output £8.50- 560, PP £1
NOTE For use as baby alarm and guitar practice amp it may
be recessary /o use our phono preamplifier module (BMI).

6 DIGIT COUNTER
one pulse at mains voltage
moves 1 digit -not resettable-
real bargain l 80p.

MAINS BLOWER
The Torrin-quiet but powerful
outlet size 2-4- x 15 for cooling equip -
meet etc. will extract of outlet Is
blowing outwards price £5-50.
Other models from £2-00.

PP31PP9 REPLACEMENT
Japanese made in plastic container with
leads size 2in. x 1fin. x this is ideal tc
power a calculator or radio. It has a full wave
rectifier and smoothed output of 9V suitable
for loading of up to 100mA. £2.53.

MICRO SWITCH BARGAINS
Rated at 5 amps 250V. Ideal to make a
switch panel for a calculator and for dozens
of other aoolications. Parcel of 10 (two
types) for £1.25.

INDUCTION MOTORS
One illustrated Is our reference
MMII made for ITT .1 stack 1;1

spindle £2 25, .4 stack model
£1.75. 1 stack £2 75. 1-& stack
£325.

MOTORISED DISCO SWITCH
With 10 amp change-
over switches. Multi
adjustable switches are
rated at 10 amps. This
would provide a mag-
nificent display. For
mains operating. 8
switch model £525. 10
switch model £5.75. 12
switch model £6-75.

25A ELECTRIC PROGRAMMER
Learn in yOur sleep. Have radio playing and kettle boiling
as you wake -switch on lights to ward off Intruders -have

a warm house to come home to.- All these and many other things
you can do if you invest in an

lectrical programmer Clock by( switch. Switch on time can be
famous maker with 15 amp on/off

set anywhere to stay on up to 6

al, \ ' - OF
i -..... e

hours independent 60 minute mem-
ory jogger. A beautiful unit. £3.50.

SOUND TO LIGHT UNIT
Add colour or white lighten your amplifier.
Will operate 1, 2 Or 3 lamps (maximum
450W). Unit in box all ready to work. £9-95.

CAR STARTER CHARGER
Our own kit this has proved a godsend to many motorists
contains 20 amp transformer and bridge rectifier switch
HD resistor and full instruction £9.95.

RADIO STETHOSCOPE
Easiest way to fault find, traces, signal
from aerial to speaker, when signal
stops you've found the fault. Use it on
Radio, TV, amplifier, anything. Kit
comprises transistors and parts Inclu-
ding probe tube and twin stetho-set
£3-95.

MINI -MULTI TESTER
Amazing, deluxe pocket size

I 1t.Wei4kL, 1 jewelled bearings -1000 opv-mie
Precision moving coil instrument-

rored scale.
11 Instant ranges measure: -
DC volts 10, 50, 250. 1000.
AC volts 10, 50, 150, 100D.
DC amps 0-1 mA and 0-100 mA
Continuity and resistance 0-150K
Ohms,
Complete with Insulated probes.
leads, battery, circuit diagram
and instructions.
Unbelievable value only £6.504-50p
post and insurance.

FREE Amps ranges kit enables you to read DC current for
0-10 amps directly on the 0-10 scale.
Its free if you purchase quickly but if you already own a mini
tester and you would like one sent £1.50.

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 and
complete with a pair of Plessey
speakers this should sell at about £30 -but due to a special
bulk buy and as an incentive for you to buy this month we
offer the system complete at only £15 including VAT and
postage.

ELECTRONIC
VOLTMETER!
SENSITIVE RELAY
Consists of a large, extremely
readable, 4!" square drop
through panel volt meter, 010-1
fsd. Built into the front of the
meter are two screw adjusters
which move two separate poin-
ters, one red and one green, up
and down the scale, the purpose
being to set a minimum and
maximum level so that when the
needle falls below or rises
above the preset levels a unique
!under' and 'over' circuit inside

the meter Operates one of two reed relays to bring an 'under'
or 'over' circuit Into action. The scale plate is detachable via
two screws to be calibrated to your own individual require-
ents. The 10 transistor 'under' and 'over' circuit is com-
pletely separate from the meter movement so does not have
to be connected to use this as a standard 0-1 meter. Many
uses including level controls, light controls, auto battery
chargers, alarm units, etc. etc. Manufacturers list price
of over £120 each. An unbelievable snip at £7-75 + 62p.

& D. 80o. (Less than value of the meter alone). Circuit
diagram included.

G.P.O. HIGH GAIN AMP/SIGNAL TRACER
In case measures 5.1 x 35 x 15
extremely high gain (70 DB)
solid state amplifier designed
for use as a signal tracer on
GPO cables etc. Functions very -
well as a signal tracer for fault
finding in radios etc. etc. By
connecting a simple coil to the
input it becomes a useful mains
cable tracer. Uses standard aiv
battery and has input, output
sockets and on -off volume
control mounted flush on the
top. Many other uses include
general purpose amp, cueing
amp etc. etc. An absolute bargain
at only £2-25. Suitable 80 ohm
earpiece 60p + 5!).

PLUG IN MODULES

MODULES Neat 'plug-in' size approximately 2" long x
wide x 1" high. Japanese made, 5y operation, solid state,
eight different types to perform various functions as follows -
all supplied with connection diagrams: -
FIRE -ALARM MODULE (BM 71) Used with thermostatic
switch or switches and 6v battery this will drive a speaker
and give audible alarm. Note: Ceiling type, white, fire operated
thermal switches available £250 + 12p ea.
ELECTRONIC ORGAN MODULE (13M31) This is a tone
oscillator especially designed for an electric organ. Requires
an external 10k resistor miniature variable type to provide
various notes.
RAIN ALARM MODULE (BM61) Intended to detect rain
or moisture and will operate a loud speaker with a high fre-
quency sound which will vary In intensity to a degree which
depends on the amount of moisture collected. A grid type
pick up is recommended with a spacing about 1/16" between
grids (the raindrops short the grids).
PHONO PREAMPLIFIER (BM1) Will amplify the output
of a magnetic cartridge, tape head, timer etc., up to about 1
volt, and give a reasonably flat response curve, should suit
most amplifiers.
DUAL LAMP FLASHER (BM100) An electronic switch
designed to flash two miniature bulbs alternatively at sec.
intervals with any 6v, .1 to -3 amp bulb. Ideal for flasher of
model car, model plant and boat, warning of railroad crossing
of HO gauge: display attention getter, car emergency warning,
etc.
MORSE CODE OSCILLATOR (BM42) Miniature trans-
mitter, it transmits a modulated signal (400-30mhz) which
can be picked up with normal AM radio receiver. Also ideal
for a signal source on test bench for tracing troubles in AM
radios.
METRONOME MODULE (BM32) Designed to vary the
tempo from approximately 40 to 208 beats per minute a com-
plete solid state electronic timer only a speaker, a potentio-
meter and a 6v DC supply are required to complete. Could
easily be tucked away Into our £4 extension speaker to make
a nice looking instrument.
BURGLAR ALARM MODULE (BM70) This module enables
connection to as many trigger mats, window switches, micros
etc. as you require, and when the circuit Is closed will emit
a horn type sound from the speaker. No power is consumed
in the nonalarm condition, therefore giving long battery life.
PRICES any module £1.95, bases optional 56p.

Terms: Prices include Post & VAT. But
orders under £6.00 please add 50p to
offset packing. Bulk enquiries -Please
Phone for Generous Discounts 688 1833.
BARCLAYCARD & ACCESS ACCEPTED

J. BULL (ELECTRICAL) LTD
(Dept. E. E.), 103 TAMWORTH RD.,

CROYDON CR8 1SG

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

COMPUTER EQUIPMENT We are stocking a wide range
of computer equipment including:
MEMOREX 8" floppy disc drives, as new, 4180-56 + £14.44
TELETYPES A5R33 from £295. KSR3.3 from E175
SPERRY UNIVAC Display Keyboard with VDU Uniscope
300 from £60.00
5V 2.5-6 AMP P.S.U. With Circuit £6.71 + 54p, pp £1.75
CLO RACAL Supergrade cassettes with library cases 2 for
£1, 10 for £5.20
A range of TTL and other components is now stocked at the
Shop.
OSCILLISCOPES We now have a good manse of scopes ex
stock at the shop, prices range from £40-£275 for example:
Double Beam Scope -working order £45
Philips Single Beam -working order £55
CT436 Double Beam DC-6mhz, as soon £75
Marconi TF 2200 Double Beam DC-22mhz perfect order £225
Tektronix 545A double DC-24mhz £175
Scopes sell very fast we strongly advise a visit to the shop
where personal callers can snap up bargains! Mail customers
please telephone for availability.
Constant Voltage Auto -Transformers made for operating
American made computer equipment off standard 230-240v
mains. Input voltage can be plus or minus 20%, output voltage
would be a steady 115v. They are beautifully made regardless
of cost. We have two models, one 500w price £49.50 or
750w price £75. Carriage depending on distance.
Telephone Headset and Mouthpiece As used by switch-
board operators, made for the GPO so obviously best quality.
Very lightweight so not uncomfortable to wear. £3.75.
Telephone Plug Short GPO 4 pole type, reference number
420, as currently used with plug-in telephones, ex equipment
but unused. 920.
Telephone Socket Panel mounted, 4 pole, will take the 420
plug. 75P + 6p.
Strong Metal Box Just the right size to hold in your hand
approx. 5" x 3" x 15". removable lid and top punched to
take controls. This has dozens of uses. particularly suitable
for making rugged portable test systems. f1-38.
1000 Watt Heat and Light Lamp Mullard, tubular, suitable
high speed drying, or for quick heat, especially where local-
ised heating is required in workshops are warehouses where
general heating is impossible costwise. Supplied complete
with holder and mounting clips. £4-00.
Making a Convector Heater? We can offer a bank of four
1kw metal clad elements all mounted on a 3" square iron
plate. By comparatively simple switching 8 heat outputs
ranging from approximately 250 watt to 4000 watt can be
achieved. The elements, which are In the form of loops with
push on tag connectors. extend to a length of approx. 17"
from the plate, so a relatively compact simple convector
heater could be made using this: if a blower is also fitted
then the overall size can be kept relatively small. Suitable
blowers are available price £2 each. Price of the element
£3-50 plus 280. pp £1.25.
Waterproof Heating Element Many uses Include, winding
round water pipes to prevent freezing, under seed boxes
to assist germination in gloves or boots to keep these warm
etc. 13 yard length gives approximately 30 watts at 230 volts,
has self regulating temperature control. Price 115p + 7p.
0-40 amp AC Panel Meter This is a surface mounted meter
24, dia. calibrated at 50hz being moving iron it should also
be suitable for DC Reasonably linear scale gives very clear
readinos at 1 amp intervals up to 40 amps. No external shunts
necessary. £2-20.
Dual Range Panel Meter Scale calibrated 0-10v and 0-500v.
24." flush mounting this has internal resistor for the IN
range but would reauire external resistor for the 500v range.
A very sensitive 20k per volt movement. First class British
Manufacturer. £3-24.
SUPER VALUE HARDWARE PACK Ever been stuck
for the right nut, bolt, giant hardware pack, contents include
nuts, bolts, screws, washers, spacers etc. Mixed in BA,
whitworth and metric threads, contents are In brass, bronze.
steel. etc. 21b per bag, average contents 400-600 pieces. £2-50.
900 WATT TRANSFORMER 110v 8 amps centre tapped.
The winding however is extra heavy gauge so this will carry
up to 16 amps at 55 volts. Made by Foster this is impregnated
and varnished with very substantial clamps and punched
for base mounting, also has a terminal platform with screw
down terminals -weight approximately 30Ibs. Has many
applications including welding. £1728 carriage £3 (mainland
only). Order transformer ref. TM53F.
TELEPHONE CABLE Made for the GPO to very rigid speci-
fication, circular PVC overall. 15 core colour coded 40p per
metre. 10 colour coded cores 30p per metre. 6 colour coded
cores 25p per metre. 4 colour coded cores 22p per metre. 2
core. but made of extra strong wire for straining across open
yards etc. 30p per metre. Please add 25% to the price to cover
cost of post and packing and VAT.
TELESCOPIC AERIAL 5 sections 21" when extended, Nickel
plated superior make, one nut fixing, fold over for FM. 970
HALF PRICE OFFERS. 1. Cassette player recorder
not second hand but because of a small technical defect
or case blemish or sometnIng similar we are not asking the
recommended retail price of £19.50. Our price Is £12-15.
Don't miss this bargain.2. 6 Transistor Radios again new but slightly faulty, 10 for
£1125. 12" GONG ALARM BELL Mains operated for fixing
outside. Metal case and gong are made from heavy cast
Iron, this is a real quality product suitable for factory, ware-
house, block of flats etc. £25.00 4- carriage £3. Mainland
only.
CONTINENTAL RELAYS Plug in standard bases or can
have wires so,dered directly to tags:- Ref Rel C1 700 ohm
(18-24v) coil 4C!0!54p. Rel C2150 ohm (6-12v) coil 4C101£1.08.
BLEEPER Makes a sound very similar to the Black 4. Decker
smoke alarm. 6-12ac or 12-24v ac. Ideal for fire and smoke
alarm, anti -mugging device, car or motor anti theft. American
made, compact about the size of an egg. £1-35. Order Delta
Bleeper. A large quantity in stock so we will be glad to quote
special price for quantity user.
8 TRACK CASSETTE PLAYER 12 volt Japanese make
stereo amplifier for in car sound entertainment. Perfect
order £738. Speakers in sloping cases only £4 per pair if
ordered with player.VARIABLE INDUCTANCE CHOKE A choke will oppose
the flow of AC depending on how much its core is saturated,
therefore, If the choke is built with a spearate coil for deliber-
ately saturating the core, a small variable dc current will act
as a voltage regulator for lamp dimming and a miotitude of
other purposes. We offer such a choke of El amps AC rating
requiring 75mA DC control current at bargain price of £2434.
Carriage £5.00 + 400. This choke weighs approx. 60Ibs.
PANEL METER 0-1mA Japanese made full vision perspex
front, flush mounting. Price £3.24.
PHOTO MULTIPLIER TUBE American RCA, their type
no. 4555. Have a gain of a million or more, regular price over
£20 but we offer these brand new at £4.86 + 360.
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ANOTHER WAR!!!
Yes once again we have stock coming out of our
ears! Arrow have purchased the entire stock of a
prominent mail order company & must clear
space in our warehouse.

Cut out & mail whole coupon:
Insert no. of packs required in box

Quarter Kilo weight mixed resistors, may incl. to 2
watt/Wirewounds great variety £1 -00

2. 100 Assorted Capacitors, may incl. Discs, Electro-
lytic/Mylars/Polys. etc. £1.00

3. Thyristor pack -3 mixed S.C.R.'s may incl. 1, to 10
Amp a 50 to 400 volt E1 -00

4. Zener pack. 15 assorted Zener diodes/regulators
may inc. 250mw to 5 watt many voltages £1 -00

5. Trimmer Capacitors, Unique pack may incl. Vari-
ables, presets, UHF/VHF/TV types 15 pcs -00

6. 20 Transistors, may incl. Germanium, silicon, NPN
& PNP, Power etc. E1 -00

7. 20 Diodes, may incl. Signal, planar, gold bonded,
rectifiers etc. £1 -00

8. Linear Integrated Circuits 9 pcs, may incl. 741s,
709s, 301s, DIL & T099. Great value El -00

9. COSMOS pack, 4011 plastic/ceramic DILs 8 pieces
for just £1.00

10.10 PCS Presets/Pots/Rectilinears all sorts E1 -00
1

FREE ORDER ALL 10 PACKS, GET A JUMBO SUR-
PRISE PACK ABSOLUTELY FREE

OFFER IS LIMITED TO U.K. MAINLAND CUSTOMERS
ONLY. PRICE INCLUDES V.A.T. no more to pay except:-
POSTAGE 30p BUT FREE if you order over 5 packs.

(Your name & address)

To:

Please print clearly: Please give your postcode.

ARROW ELECTRONICS LIMITED
LEADER HOUSE
COPTFOLD ROAD
BRENTWOOD
ESSEX CM14 4BN

If you wish you may collect at our shop.

OUR 1979 PRICE LIST SUPPLEMENT IS NOW
AVAILABLE SEND LARGE STAMPED SELF
ADDRESSED ENVELOPE.
or if you are ordering packs tick box

LINEAR LM382 90p
AY39500 4509 LM391 180p
CA3039 70p LM555 25p
CA3046 1509 LM709C 40p
CA3000 225p LM710T05 60p
CA3065 200p LM710DIL 65p
CA3076 250p LM723T05 40p
CA3080 75p LM723DIL 40p
CA3084 250p LM733 120p
CA3085 85p LM741 20p
CA3089 60p LM748 40p
CA3088 190p LM1303N 100p
CA3089 160p LM1458 100p
CA3090A0 360p LM3080 75p
CA3123E 1309 LM3900 55p
CA3130 100p LM3909N 65p
CA3140 609 MC1310P 140p
LF356 80p MC1312P 150p
LF357 80p MC1314P 190p
LM211H 250p MC1315P 230p
LM300TRS 170p MK50398 650p
LM301AN 30p MM5314 380p
LM304 2009 MM5316 480p
LM307N 65p NE529K 150p
LM308T05 100p NE555 25p
LM308DIL 100p NE556 90p
LM309K 1000 NE5628 400p
LH310T05 150p SAD1024 1500p
LM311T05 150p SL917I3 6509
LM317K 325p SN76003N 150p
LM324 70p 50475013N 110p
LM339 60p SN76013ND 125p
LM348N 909 SN76023N 110p
LM380 60p EN76023ND 125p
LM381N 90p 5N76033N 150p

7400 10p 7433 23p 7484 70p
7401 10p 7437 20p 7485 60p
7402 10p 7438 20p 7486 25p
7403 10p 7440 12p 7489 130p
7404 12p 7441 45p 7490 25p
7405 12p 7442 409 7491 40p
7406 25p 7443 60p 7492 35p
7407 25p 7444 60p 7493 30p
7408 12p 7445 65p 7494 70p
7409 12p 7446 50p 7495 45p
7410 12p 7447 50p 7456 45p
7411 15p 7448 50P 7497 120p
7412 15p 7450 12p 74100 809
7413 25p 7451 129 74104 409
7414 45p 7453 12p 74105 400
7416 25p 7454 12p 74107 25p
7417 259 7460 12p 74108 100p
7420 12p 7470 25p 74109 25p
7421 20p 7472 20p 74118 75p
7422 15p 7473 25p 74120 80p
7423 209 7474 25p 74121 25p
7425 20p 7475 25p 74122 35p
7426 229 7476 25p 74123 40p
7427 22p 7480 409 74125 35p
7428 25p 7481 85p 74126 35p
7430 12p 7482 75p 74128 60p
7432 20p 7483 75p 74130 1209

SN76227N 160p TBA810 100p
SN76228N 1800 TBA820 100p
SN76660N 75p TBA920Q 280p
TAA300 100p TCA270Q 220p
TAA350 190p TCA270S 220p
TAA550 35p TCA760 300p
TAA570 220p TCA4500A 450p
TAA661B 140p TDA1008 350p
TAA700 350p T0A1034 4509
TAA790 350p TDA2002 300p
TAD100 150p TDA2020 300p
TA0110 130p TL084 120p
TBA120S 60p XR320 250p
TBA120T 85p XR2206 450p
TBA480Q 200p XR2207 4509
TBA520Q 200p XR2228 600p
TBA530Q 200p XR2216 650p
TE14540 200p XR2567 250p
TBA55C0 250p XR4136 1509
TBA560C 250P XR4202 1509
TBA641Al2 25Gp XR4212 150pTBA700
T6A720Q

180p
2250 XR4739 150p

TBA75GQ 200p 2N414 100p
TBA800 80p 95H90 700p

In 4148 diodes by 1.T.T.fTexas 100
for £1 50

Static Ram 2102 1024 / 1 bit 450 nanosec
£100 each

2112 256 . 4 bit 450 nano sec £2-50
Murata ultrasonic transducers 40kHz

£2 00 each or £3,50 pair
ALL PRICES INCLUDE POST AND

VAT

74131 90p 74157 45p 74182 50p
74132 45p 74160 55p 74184 120p
74135 90p 74161 550 74185 101p
74136 80p 74162 55p 74188 320p
74137 90p 74163 55p 74190 70p
74138 100p 74164 60p 74191 70p
74141 50p 74165 60p 74192 60p
74142 180p 74166 75p 74193 60p
74143 270p 74167 160p 74194 55p
74144 270p 74170 1000 74195 50p
74145 55p 74173 80p 74196 50p
74147 100p 74174 60p 74197 50p
74148 90p 74175 60p 74198 100p
74150 65p 74176 50p 74199 100p
74151 45p 74177 50p 74293 90p
74153 45p 74178 75p 741500 18p
74154 70P 74179 120p 745112 80p
74155 45p 74180 90p
74156 45p 74181 130p

T. POWELL
306 St Paul's Road London NI

Telephone 01.2261489
Barclay Access credit cards accepted

EVERYBODY'S
DOING IT!
Doing what? Sending for the
latest Home Radio Catalogue.
It's the most comprehensive
components catalogue you can
get. 128 pages, about 2,500
items listed, and profusely
illustrated. Now only £1.25
with a free bargain lost. Send
your cheque or postal order
now.

HOME RADIO
COMPONENTS LTD.

Dept. EE, 234 London Road
Mitcham, Surrey CR4 3HD

FREE-Recharge Batteries-FREE
Use

PHOTO VOLTAIC
ENERGY

 Build your own powersource

from easy to assemble kits

 Use indoors and outdoors

 3v and 6v kits available NOW

 Self regulating

 No mains electricity needed

r -
P!ease send me the following Photo Voltaic

Battery Charger Kit(s)

3 Volt Model

£7.95 per kit plus 95p p + p

6 Volt Model

£11.95 per kit plus 95p p p

I encl ore Cheque;P.O. for

L

No of
KITS

COST

Mr3,'Viss: Y. r

Ac;:res,

SOLAR-TEK, PosCod.

1

P.O. Box N o.123, Beckenham, Kent, BR33SG
74 Manor Way Beckenham, Kent j
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VARIABLE CAPACITOR 3 GANG 25÷25,25pf 44. 75p each.
50 PLASTIC ESC 107.6.9 TRANSISTORS Assorted untested 4: 579,

50 PLASTIC NPN-PNP TRANSISTORS Mixed untested 57p.

VENITRON 10,7 MHz FILTERS --, 50p each. 3 for £1.
MULLARD STRIPLINE NPN TRANSISTOR BF 362 25p.

COIL FORMERS 3;16" dia. with core at 6 for 25p.
VHF TUBULAR TRIMMERS 6pf at 10p each.
50 PIV Amp WIRE ENDED DIODES ,5 70, 6 for 2.5p.
LARGE 0 2" RED LEDS at 10 for Et.
ELECTRET MICROPHONE INSERTS with FET PRE -AMP :4. £1.85.
SUB -MIN TANTALUM CAPACITORS 4. 7uf 10v.w. 5p, 6 for 25p.
DISC CERAMICS Oluf 50v.w.. 1000pf 500v.w.. both 200 doz.
10 ASSORTED PUSH BUTTON BANKS less knobs for £1-30.
3 PIN PLUG AND SOCKET LIKE RS EUROPEAN 2M. OF CABLE a 759 pair.
50 ASSORTED 2 WATT ZENERS Untested :5.4 57p.
MINIATURE 16" 8 ohm LOUDSPEAKERS 2 75p.
MAINS TRANSFORMERS 240 volt input. Type 1.24 volt tapped at 14 volt El .30
(P&P 25o), Type 2. 22-0-22 volt 500mA 47. £1.60 (p&p 25p), Type 3. 45 volt 6 amp
£4-50 (p&p 95p), Type 4. 20 volt 1 amp twice, 10 volt 1 amp twice Xi' £4 -SO (p&p 95p).
Type 5.45 volt 2 amp, 45 volt 500mA £3 -SO (p&p 85p), Type 6.16 volt 2 amp, 5 £1.60
(p&p 25p), Type 7. 24 volt 1.75 amp £1 -16 (p&p 25p). Type 8. 30 volt 1 amp S £1.60
(P&p 25p), Type 12. 22 volt 1 amp 7.5 volt 500mA, 6 volt 1 amp '2 £1130 (p&p 25p).
THYRISTORS 10 amp Type 100 PIV ZSP. 400 PIV 50p, 800 PIV 608.
MINIATURE POLYSTYRENE CAPACITORS 12. 15, 20, 25.
150, 1000p), All 20p doz.

30. 56, 100, 120,

400mW ZENERS unmarked goOd. 3-6v, 6.8v, 10v, 11v, 12v, 13v,
33v, 36 volt. Al at 10 for 40p.

16v, 18v, 24v, 30v,

WIRE ENDED ELECTROLYTICS 100uf 100v.w. -5 10p, 6 for 2514.
MULLARD C 281 .1uf 250e.w., CAPACITORS 20p doz.
LM 180 AUDIO I.C. with various circuits If. 80p.

MULLARD TRANSISTORS BC 549 10p each. 8 for 50p.
20 PHOTO TRANSISTORS AND DARLINGTONS Assorted untested 9- El.
200 ASSORTED 5. iwatt RESISTORS for 75p.
VARIABLE CAPACITORS Direct drive. 5pf kJ 75p, 1091744 75p, 300 5. 85p, 125-i-
125pf 55p, 1009-200pf 6 5Sp.
CRYSTAL PACKS 30 assorted 10X 4 £1-10,20 assorted 10XJ a. £1.10, 20 assorted
FT 243 22 £1.50, 20 assorted FT 241A ,X £1-10.
AUDIO AMP I.C.'s TCA 940 £1, TBA 820 55p, TBA 810 £1, TBA 800 '-11: 85p,
SN 76001N ,r( 60p.
501 Amp S.C.R.'s THYRISTORS untested for £1,
25.5 AMP STUD MOUNTING THYRISTORS untested for 75p.

Please add 20p for post and packing on U.K. orders under £2. Overseas orders at
cost.

J. BIRKETT
RADIO COMPONENT SUPPLIERS

25 The Strait, Lincoln LN2 1JF Tel. 20767

Douvc1:%4r
STET
ujo

7,17 D N S
Td This 5 volume set contains over 500 pages.

Bound in stiff linen. Cover size EVAin x
Price £7.50 per set (we pay the postage).

Book 1. Introducing Electronics Book 4. Meters/Voltage-dividers
Book 2. Resistors/Capacitors Book 5. Transistor Project Circuitry
Book 3. Inductors/Diodes
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
60 Hayes Hill
Bromley
BR2 7HP

YVT

OUR 100% GUARANTEE
Should you decide to return the set after 10 days exam-
ination, your money will be refunded by return of post.

' "" r". "!"'F'

Amount enclosed: £

Name:

Address:

EEI 6

I
I
I
I

GREENWELD
443D Millbrook Road, Southampton

SO1 OHX Tel: (0703) 772501
All prices quoted include VAT. Add 25p UK:GFPO Postage. Most orders des
Patched on day of receipt. SAE with enquiries please. MINIMUM ORDER VALUE
£1. Official orders accepted from schools, etc. (Minimum invoice charge £5). Export
Wholesale enquiries welcome. Wholesale Ilst now available for bona -fide traders.
Surplus components always wanted.

THE NEW 1978-9

GREENWELD
CATALOGUE

FEATURES INCLUDE:
 50p Discount Vouchers
 Quantity prices for bulk buyers
 Bargain List Supplement
 Reply Paid Envelope
 Priority Order Form
 VAT inclusive prices

PRICE 30p + 15p POST

KITS OF BITS
FOR THIS

MONTH'S EE
PROJECTS

MAY 1979
ELECTRONIC DICE

XENON STROBE
S.W. CONVERTER
INTRUDER ALARM

APRIL 1979
SHAVER INVERTER
TOUCH BLEEPER

TRANSISTOR TESTER
TOUCH BLEEPER

MARCH 1979
LABCENTRE

A portable "instant" electronic work-
shop with tools, power supplies and test
equipment for design work in logic (TTL
and CMOS), audio, r.f. etc.

CAR DIRECTION
INDICATOR

ONE -TRANSISTOR
RADIO

Prices not available at time of pomp to
press. Please send S.A.E. for full details.

E.E. 20-20 TUNER
AMPLIFIER

We can supply all parts required except
the components for the RF unit for approx.
£40. Send SAE for detailed list.
NOTE: A more detailed list of parts
supplied in these and other kits is available
on receipt of a SAE.

"DOING IT
DIGITALLY"

This new series which started October 1978
is bound to be a big success. We supply a
complete set of parts (as we did for last
Year's Teach -in series) for just £1975 +
£1 post for the Electronic Test Bed, and
£2.75 for additional parts required for
first 6 parts.

The GREENWELD
Amplifier Kit
Ideal for the beginner to make, this kit is
complete right down to the last screw!!
Easily constructed on the PCB provided,
the 4 transistor circuit will give 2W output
from a crystal cartridge. Battery version
£1-75, or with transformer for mains
operation £3.95

PC ETCHING KIT MK III
Now contains 200 sq. ins. copper clad
board, 11b. Ferric Chloride, DALO etch -
resist pen, abrasive cleaner. two miniature
drill bits, etching dish and instructions.
£4  25

BUY A COMPLETE
RANGE OF

COMPONENTS
AND THESE

PACKS WILL HELP
YOU

* SAVE ON TIME-No delays in
waiting for parts to come or
shops to open!

* SAVE ON MONEY- Bulk buying
means fowest prices-just
compare with others!

* HAVE THE RIGHT PART-No
guesswork or substitution
necessary!

ALL PACKS CONTAIN FULL SPEC.
BRAND NEW. MARKED DEVICES-
SENT BY RETURN OF POST. VAT
INCLUSIVE PRICES.
K001 50V ceramic plate capacitors, 5%. 10
of each value 22pF to 1000pF. Total 210.
£3-35
K002 Extended range. 22pF to 0.115. 330
values £4.90
K003 Polyester capacitors, 10 each of these
values: 0.01, 0-015, 0-022. 0033, 0047,
0-068, 0-1, 0.15. 0-22, 0-33. 047gF, 110
altOgether for £4-75
K004 Mylar capacitors. min 100V type. 10
each all values from 1000pF to 10,000pF.
Total 130 for £3-75
K005 Polystyrene capacitors.10 each value
from tOpF to 10,000pF. E12 series 5%
160V. Total 370 far £1230
1(906 Tantalum bead capacitors. 10 each of
the following: 0.1, 0-15, 0-22, 0.33, 0-47,
0-68. 1, 2-2, 3-3, 4.7, 6.8, all 35V: 10/25
15416 22/16 33110 47'6 10013. Total 170
tants for £14 20
K007 Electrolytic capacitors 25V working
small physical size. 10 each of these pop-
ular values: 1, 2.2, 4.7, 10, 22. 47, 100gF.
Total 70 for £3.50
K008 Extended range. as above, also
including 220, 470 and 1000uF. Total 100 for
£590
K021 Miniature carbon film 5% resistors,
CR25 or similar. 10 of each value from lOR
to 1M, El2 series. Total 610 resistors, £6-00
ton Extended range. total 852 resistors
from 1R to 10M £8-30
K041 Zener diodes, 400mW 5% BZY88,
etc. 10 of each value from 2-7V to 36V.
E24 series. Total 280 for £1530
K042 As above but 5 of each value £8.70

TRANSFORMERS
All mains primary: 12-0-12V 50mA 85p:
10OrnA 95p; 1A £2-50. 6-0-6V 100mA
85p; 1-1-A £2-40. 9-0-9V 75mA 85p; 1A
£2-10. Multitepped type 0-12-15420424-
30V, 1A £3.95: 2A £5-35, 3A £6 90; 20V
22A £3.90: 25V 12A £2.25; 12V 8A £4:
24V SA £7.50; 0-22434-41V 4A £7.50;
20V n 300mA twice £2.50; 12V 250mA
twice £200

RELAYS
W847 Low profile PC mntg 10x 33 20mrn
6V coil, SPCO 3A contacts. 93p
W817 11 pin plug in relay, rated 24V at.
but works well on 6V DC. Contacts 3 pole
c.'o rated 10A, 95p
W839 50V ac (24V DC) coll. 11 pin plug In
type. 3 pole c/o 10A contacts. Only 85p
W846 Open construction mains relay.
3 sets 10A c/o contacts. £1.20
W877 675R 12-27V. DPCO 23 20 r.
10mm sealed can 86p.
W880 230V ajc DPCO 104 contacts,
enclosed case £1.30.
W830 200R 6-12V DPCO, 23 20 x

10mm, sealed can 88p.
Send SAE for our relay list -84 types listed
and illustrated.

HEAT SINK OFFER
Copper TO5 sink 17mm dia 20mm. 10 for
40P; 100 for £3: 1000 for £25

POLYTHENE SHEET
Size 36 18" 2005. Hundreds of uses
around the home. 100 sheets for £1 -SO.
Box of 1500 for £19
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Newnes

This new series has been specially compiled for the
electronics enthusiast.

Each book contains a collection of constructional projects, giving details of how the circuit works, how it may be
assembled and how setting -up and trouble -shooting problems may be solved. The skilful use of colour in the text
helps to clarify circuit operation, and circuit board layouts are suggested. Shopping lists of components are drawn
up for each project.

t nuerr--
1

Electronic
Projects

Hobbies

f Pikiec-4
the

Home

The first four titles are available now at £2.25 each (US $5.25)

Electronic Projects in Audio R. A. Penfold Electronic Projects in the Home Owen Bishop

Electronic Projects in Hobbies F.G. Rayer Projects in Radio and Electronics Ian R. Sinclair

Also available six Constructors Guides:
Electronic Diagrams f1.80 US $4.25 Printed Circuit Assembly f1.80 US $4.25

Electronic Components f1.80 US $4.25 Project Planning and Building f1.90 US $4.50

Simple Circuit Building f1.90 US $4.50 Practical Electronic Project Building f1.90 US $4.50

Write for a free colour brochure about all our hobby books to

Newnei,Teefinical BookS Borough Green, Sevenoaks, Kent TN15 8PH

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 jobs.
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, join 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. TEE43 Reading RG7 4PF.

NAME (Block capitals please)

ADDRESS

POSTCODE

Other Subjects AGE

LAccredited by CACC
MI NE MI NM 11.1.1

Member of ABCC-

Clef Kits
Designer approved quality kits for
Electronic Musical Instrument
Construction.
JOANNA 72 & 88 PIANOS
Six and Octave Electronic Pianos
with unique Touch Sensitive
Action, as used in the P.E.
JOANNA, which electronically
simulates piano key inertia -a
feature not available in any other
design. A new physical layout has
been adopted to simplify construc-
tion.
P.E. STRING ENSEMBLE
The only kit available to the proven
A. J. Boothman Design for this
versatile String Machine.
Sent S.A.E. to:

Clef Products (Dept E.E.)
16 Mayfield Road, Bramhall, Cheshire SK7 1JU.

PRECISION HAND TOOLS
PLIERS

Snipe Nose

elk - Side Cutting

Round Nose

SIZES: WATCHMAKERS 4 inch; INSTRUMENT MAKERS 4} inch
British -made precision box -jointed hand tools with insulated
handles, each tool packed in an attractive pvc wallet.
Only £.385 each OR any 3 tools FOR ONLY £1080 inc P&P

C.W.O. to QUINTON TOOL SUPPLIES, Dept. E.E.,
52 Grayswood Park Road, Birmingham 832 1HE
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+ BATTERY FLUORESCENT LIGHTING
Type "A" _ig lit Type "C" 3 4

Type -13- --40. ...x3;- Type "D"

White Enamel cases as shown above, including lampholders. Type "A- or "13- £1.50. Case only, £1.00. Plastic Lampholders to suit 50p pair. Ceramic
(adaptable) 40p pair. Tubes to fit (21 in.) £1.00. (These can only be supplied when cases are ordered due to risk of postal damage.) Casetype "C" (18 in.)
or Case type ' D" (12 in.) including lampholders f1.25.
INVERTER TRANSFORMERS, special design for maximum efficiency E1.00 each
Transistor, Heat Sink, Circuit board cut to size, Resistor, Capacitors etc £1.00 pack
21 in. Fittings built and tested £4.95
12 in. ditto (Batten type) £3.95
THIS IS ABOUT HALF THE PRICE THAT A SIMILAR FITTING WOULD COST YOU ELSEWHERE!!!!
WHY NOT DO AS MANY OTHERS ARE DOING, BUILD THEM AND SELL THEM TO YOUR CAMPING FRIENDS?

PRINTED CIRCUITS. WHY NOT MAKE YOUR OWN WITH FOTOLAK POSITIVE LIGHT SENSITIVE LACQUER
Now you can produce perfect printed circuits in minutes] Method: Spray cleaned board lightly with lacquer. When dry, place positive master of required circuit on now sensitised surface. Expose to daylight.
develop and etch. Any number of exact copies can of course be made from one master_ Widely used in industry for prototype work.

FOTOLAK Aerosol £1.50
30

Plain Copper -clad Fibre -glass
Approx. 3-18mm-thick..sq. ft

Single-sidedDeveloper

eT.25
Double

Ferric Chloride 40 Approx. 2.00mm thick. sq. ft £2.25
Clear Acetate Sheet
Daylo Pens

12
98

Approx. 1.00Mm thick. sq. ft
Approx. -79mm thick. sq. ft £1.25££21:2

£1.75

Single -sided Copper -clad paxolin.
Pack of 10 sheets each 245mm x 150mm £2.50

Giant packs of unused mixed components] Weight 4Ibs.. these contain an assortment
of resistors (carbon and wire -wound): capacitors, (electrolytic, paper, silver -mica,
polyester and polystyrene); transistors, diodes, volume and pre-set controls and hosts
of other 'bits and pieces'. No two bags are the same, but all contain a jolly good mix-
ture of parts. Ideal for the odds and ends box!!! Per bag £3.00

SPECIAL OFFER! Few only 3 -channel (each 750 watts) Sound -to -light
units. Fantastic value for money! Plug into any
loudspeaker socket and create your own disco -type
light show! Any mains lamps may be used . £17.95

Brand new printed circuit boards containing I.C's., transistors, diodes,
resistors, capacitors etc. etc. It is quite impossible to list these so we are
selling by weight at £1.00 per lb. This could include upwards of 100 in-
tegrated circuits! Send as many El's as you wish, we will weigh as varied a
parcel as possible and refund your change!

PLEASE NOTE: All lighting and printed -circuit materials plus 8% VAT.
Other goods 12i%. No VAT on overseas orders. Postage
INLAND 65p per order. Overseas include extra to cover.
We will refund any excess paid. Any enquiries for further
details MUST include stamped addressed envelope!

G. F. MILWARD (ELECTRONIC COMPONENTS LTD.), 369 Alum Rock Road. B'Ham B8 3DR. 021-327 2339

NI 11111 11111 11111 11111 11111 11111 mime mom 11111 11111 MIMI 11111 11111 11111 11111 11111 11111 11111 11111 11111 11111 11111 11111 11111 11110 11111

The action -packed show for the electronics enthusiast now includes the
Midlands among its venues. If hobby electronics is your interest or
your business, then Midlands Breadboard is tailor-made for you.

Bingley Hall, Birmingham,
23 -26 May, 10am -6pm
Admission : £1 Adults
75p Students

Crammed with the gear that constructors need. Circuit boards, components,
audio kits, d.i.y. computer systems, electronic musical instruments -
you'll find it all here. And you can buy it on the spot - or browse at your
leisure. Demonstrations and competitions (exciting prizes!) keep the show
humming with activity.
P.S. There's a London Breadboard too, December 4 -8th, Royal Horticultural

Halls - come to both!

E I want to visit the show. Send me more details nearer the date.

E Please send me details now of exhibition space.

Name

Position

Company

Address

Telephone Telex

Return to: Trident International Exhibitions Limited
Abbey Mead House, 23a Plymouth Road,
Tavistook, Devon. PL19 8AU

Telephone: 0822 4671 Telex: 45412 TRITAV
I
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LOWER PRICES !
SUPERIOR CASIO WATCHES

All CASIO watches have a calendar
display, night illumination. mineral glass
and stainless steel cases, water resistant
to 100ft. (except Sports watches and
500S- I 7B-66 feet).

46CS-27B PRICE
REDUCED

Almost certainly the slimmest and
most sophisticated ALARM
CHRONOGRAPH available today.
 LC Display of hours. minutes.

seconds, day; and with day,
date, month and year.

 Optional 12 hour with am pm
or 24 hour clock display.

 24 hour alarm setting.
 Optional hourly chimes.
 Chrono measures from 11-0

second to 6 hours
 Net, lap, 1st and 2nd place.
 7 ilimm Stainless steel ease
 Mineral glass face
 Water resistant to 100 feet
 Less than 10 seconds month

Only E39.95

SPORTS WATCHES
F -I00
Left: 9 -45min
Was £29 95

L19-95

52451S-148
Right: 8mm
Was E44 95

L22-95

Up to 25 functions. Net, lap and first and second
Place times to I/100th sec. F-100 Resin case, strap
520S-148. 5'5 encased version and bracelet.

CHRONOGRAPH
AND ALARM

45CS-22B
Left: Chrono
Was C69-95

£34.95

25CR-I6B
Right; Alarm
Was f69-95

f24-95
CHRONOGRAPH. minutes,
seconds and day of week; and day, dace, month and
year calendar. Selectable 12 hour (with arnipm) or
24 hour clock. With stopwatch measuring net, lap
and 1st and 2nd place times from I 200 sec to 6 ha.
Dual rime facility.
ALARM. Displays hours. minutes, seconds (or dare)
day. amipm. Perpetual calendar. 24 hour alarm.
Not illustrated:
50HS-1713 4 digits Square £19.95
310R -20B 4 digits Round f19 95
5161R -19B 6 digits Round f2.2  95
5161R -18B 6 digits Round f22 95
548S-1613 6 digits Square f 24 -95
54QS-1513 6 digits Square E24-95
600R -22B 6 digits Round Chronograph (29.95
6085-206 6 digits Square Chronograph E34 95
25CS-I6B 6 digits Square Alarm f34 - 95

-THE AMAZING
MELODY 80
Musical Calculating
Diary Watch

ADVANCE SPECIFICATION: Two separate Alarm
Tunes. Calculator with keys 1.9 playing individual
notes -a mini synthesizer! Complete Calendar.
Watch, Stopwatch measuring net and lap times co
1,20 second, Alarm Timer and Calculator with il. , ",,
full memory. Date calculations. RRP 630.95.

L25.95
0,THE INCREDIBLE

AC12000
Universal calendar watch

LC Display of hours.
minutes. seconds, arn;prn. <II' 058 35
full calendar display of
day, date & every Sunday.
Also digital date, month,
year, with day, Sundays.
Three date memories.
Two independent alarms
with hold and recall.
Countdown alarm timer
or Time Memory (24hr),
or I )10th second stopwatch
Will display any monthly
calendar from 1901 to 2099.
Memorises and displays three optional important dates.
Calculator with full memory. K,  . Battery life
approx. I year. x 21 x 44sin . Leatherette wallet
RRP f29-95 An incredible L24.95
MOST CASIO products in stock. Send 15p for broth -

es.
Prices include VAT. P. & P. Send cheque. P.O. or
Phone your Access or Barclaycard to:

inencir,-46 a a
-s
-93 CIMMitll

-OO 0,p is

joT I

Dept. EE, Beaumont Suite, 164467 Easr Road,
Cambridge CBI IDS. Telephone 0223 67503
Callers welcome by appointment

SMALL ADS
The prepaid rate for classified advertisements
is 16 pence per word (minimum 12 words), box
number 60p extra. Semi -display setting L4-40
per single column centimetre. All cheques,
postal orders, etc., to be made payable to
Everyday Electronics and crossed "Lloyds Bank
Ltd." Treasury notes should always be sent
registered post. Advertisements, together with
remittance, should be sent to the Classified
Advertisement Manager, Everyday Electronics,
Room 2337, IPC Magazines Limited, King's
Reach Tower, Stamford St., London, SE1 9LS.
(Telephone 01-261 5918).

CONDITIONS OF ACCEPTANCE

OF CLASSIFIED ADVERTISEMENTS

1. Advertisements are accepted subject
to the conditions appearing on our
current advertisement rate card and on
the express understanding that the
Advertiser warrants that the advertise-
ment does not contravene any Act of
Parliament nor is it an infringement of
the British Code of Advertising
Practice.

2. The publishers reserve the right to
refuse or withdraw any advertisement.

3. Although every care Is taken, the
Publishers shall not be liable for clerical
or printers' errors or their conse-
quences.

NOTICE TO READERS
When replying to Classified Advertisements please
ensure:
(A) That you have clearly stated your requirements.
(B) That you have enclosed the right remittance.
(C) That your name and address Is written In block

capitals, and
(D) That your letter Is correctly addressed to the

advertiser.
This will assist advertisers In processing and despatch-
ing Orders with the minimum of delay.

Receivers and Components
DISCOVER ELECTRONICS. Build forty
easy projects including: Metal Detector;
Wireless Transmitter; Breathalyser; Radios;
Stethoscope; Lie Detector; Touch time -
switches; Burglar Alarms, etc. Circuits,
plans all for £129 including FREE circuit
board. Mail only. RIDLEY PHOTO/ELEC-
TRONICS, Box 62, 111 Rockspark Road,
Uckfield, Sussex.

NO LICENCE EXAMS NEEDED
To operate this miniature, solid-state Trans-
mitter -Receiver Kit. Only £10-25 plus 25p
P. & P.
`Brain-Freeze'em with a MINI -STROBE
Electronics Kit, pocket -sized 'lightningflashes',
vari-speed, for discos and parties. A mere £4-50
Plus 25p P. & P. Experiment with a psychedelic
DREAM LAB, or pick up faint speech/sounds
with the BIG EAR sound -catcher; ready-made
multi -function modules. £5 each plus 25p
P. & P.

LOTS MORE! Send 25p for lists.

Prices include VAT.

BOFFIN PROJECTS
4 CUNLINFE ROAD, STONELE1GH

EWELL, SURREY. (E.E.)

NEW SHOP IN EAST KENT. Vast range of
electronic components, equipment, hard-
ware. Technocraft, 143 Tankerton Road,
Whitstable. 265097. Open Tuesday to Satur-
day. Easy parking.

ELECTRONIC COMPONENTS and E.E. pro-
ject kits 1973 -now. Catalogue SAE, plus 30p.
Jadebond Ltd. Middridge Drift Ind. Est.,
Middridge, Shildon, Co. Durham. Tel:
Shildon (038 884) 3845.

71b ASSORTED COMPONENTS £360. 3,21b
£210. Small Audio Amplifiers. 3 Transistors
equivalent to AC128, 0072, with circuit, 3
for £1. 300 small components, Transistors,
Diodes £150. Wire ended Neon's, 20 for £1.
Panel with 40 74 series ICs, £1.50. No
postage. List 15p, Refundable insurance
add 15p. J.W.B. RADIO, 2 Barnfield
Crescent, Sale, Cheshire M33 INL,

GUARANTEED ICs. 7400/10p 7447/55P
7473/24p 74121/24p 4000/15p 4011/15p
4017/15p 4027/32p 709/22p 741/22p 7805/60p
NE555/25p. Many morel SAE full list CP
ICs 22 Oakfield Road, Croydon, Surrey.

TIRRO's new mail order price list of
electronic components now available on
receipt of SAE. TIRRO Electronics, Grenfell
Place, Maidenhead, Berks.

COMPONENT IDENTIFICATION, data ser-
vice, also numerous components available.
Details from B. Grundy, 16 Park Lane.
Washingborough, Lincoln.

PARCELS. Caps, Res, Trans, Diodes, items.
Over 100 parts, £225. 200, £350. List s.a.e.
Sole, 37 Stanley Street, Ormskirk, Lanes
L39 2DH_

Books and Publications
ALL SERVICE SHEETS and manuals sup-
plied -enquiries welcome -SAE please. Re-
pair any TV easily, full, individual instruc-
tions any set for £5 (circuit £1 extra). Send
details of set to TIS (EE), 76 Church Street,
Larkhall, Lanarks ML9 1HE.

WHY NOT START YOUR
OWN BUSINESS REWINDING

ELECTRIC MOTORS
A genuine opportunity to success. LARGE PROFITS.
You can't help but make money if you follow the easy.
step by step. Instructions In our fully illustrated Manual
showing how to rewind Electric Motors, Armatures and
Field coils as used in Vacuum Cleaners. Electric Drills
and Power Tools. NO PREVIOUS KNOWLEDGE IS
REQUIRED, as the Manual covers In 13 Chapters. where
to obtain all the work you need, materials required, all
Instructions rewind charts and how to. take data, etc.
A goldmine of information. How to set up your home
workshop and how to cost each job to yOur customer.
E4,110 plus 30p P. & P. U.K. CWO-to:

INDUSTRIAL SUPPLIES
102 Parrswood Road, Withington,

Manchester 20, Dept. EE

Service Sheets
SERVICE SHEETS for Radio, Television,
Tape Recorders, Stereo, etc. With free
fault-finding guide, from 50p and s.a.e.
Catalogue 25p and s.a.e. Hamilton Radio,
47 Bohemia Road, St. Leonards, Sussex.

BELL'S TELEVISION SERVICE for service
sheets of Radio, TV etc. £1 plus SAE.
Colour TV Service Manuals on request.
SAE with enquiries to BTS, 190 King's
Road, Harrogate, N. Yorkshire. Tel: 0423
55885.

For Sale
NEW BACK ISSUES of "EVERYDAY
ELECTRONICS". Available 60p each Post
Free, open PO/Cheque returned if not in
stock. BELL'S TELEVISION SERVICES 190
Kings Road, Harrogate, Yorkshire. Tel:
(0423) 55885.

E.E. BACH COPIES, Volumes one to six
complete. Offers? 01-828 4744.
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Record Accessories
STYLI, CARTRIDGES FOR MI:SIC CENTRES

etc. FREE List No. 29. For S.A.E. includes
Leads, Mikes, Phones, etc. FELSTEAD
ELECTRONICS (EE), LONGLEY LANE,
GAMEY. CHEADLE, CHES SK8 4EE.

Educational
HOLIDAY FOR BOYS, 1416 years, August
1979. Tuition and Practical Work in Engin-
eering (Karting), Electronics, Radio Produc
tion and Tape Recording and Photography.
10 days in Oxfordshire, £38. Write for free
brochure. Inter School Christian Fellowship,
c/o Ashcroft, Old Bolingbroke, nr. Spilsby,
Lincs.

Miscellaneous

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E.4.
Reg. Office, 22 Coningsby Gardens.

ENAMELLED COPPER WIRE
SWG 1 lb 8 oz 4 oz 2 oz
10-19 2-65 1-45  75 -60
20-29 2.85 1-65 -90 -70
80-34 3.05 1-75 1.00 -75
35-40 3.40 1.95 1-15 -84
41-43 4.55 2055 1.95 1.30
44-46 5.05 3-05 2.15 1.70
47 8-00 5.00 3-00 1.80
48 15-00 9.00 6.00 3.30

SILVER PLATED COPPER WIRE
14, 16, 18 4-50 2.25 1.44 -90
20 & 22 5.00 2.85 1-74 1-06
24 & 26 5.70 3-31 2.00 1.22
28 & 30 6.67 3.86 2.35 1.44

Prices include P & P and VAT.
SAE brings list of copper & resistance Wires.
Dealer enquiries Invited.

TUNBRIDGE WELLS COMPONENTS,
BALLARD'S, 108 Camden Road, Tunbridge
Wells, Phone 31803. No lists, enquiries S.A.E.

BOOSIMS 'weak
radio and television recetrtm, =ice 15.
SAE for leaflets, Electronic Mailor.
Ramsbottom, Bury, Lance -e, BL -0

PRINTED CIRCUIT BOARDS

FOR EE2020 TUNER -AMP
DESIGNER APPROVED

* Professional boards in Fibreglass, roller
tinned and drilled.

* COMPLETE SET OF FIVE
BOARDS ONLY £10 95 incl. p'pkg.

* ALSO AVAILABLE INDIVIDUALLY:
* BOARD A £3.67
* BOARD B 1-3-27
* BOARD C -10

* BOARD D £2-14
* BOARD E .15

Add 25p il'pkg. on orders under £10.
SAE for list of other p.c.b.s.

PROTO DESIGN
14 DOWNHAM ROAD,

RAMSDEN HEATH,
BILLERICAY, ESSEX CM11 1PU

Resistors 4..W 5% 2R2 -2M2 (E12). 10 each or more
of each value 90000. 100 assorted, our mixture
75p,100. C60 cassettes in library cases 30p each.
Miniature relays 17 x 30 x 28mm 60051 coil 4 sets
change over contacts 50p each. Prices include
V.A.T. Add 10% postage.

SALOP ELECTRONICS
23 Wyle Cop, Shrewsbury

Paeboard44c

Build

Your Circuits

Just Once

In Minutes...

ciact.wr ao.artos
"One to, each or,eitt

CONDUCIIVE
ORCUS

FL ASTOMER MULTICON7 ACT

It's crazy to build, unbuild, construct and destruct your circuits on expensive
"Breadboards". Now very economically on WONDERBOARD, you plug your
components into one side of the board, the wires into the other, and you
install the finished circuit in your equipment. They're like PC boards, but
no soldering (which is enemy No. 1 of prototypes). Change any wire or
component any time without disturbing others. Up to six interconnecting
wires and one component lead into one Multicontact. WONDERBOARDS
accept all IC's from 4 to 60 pins and discrete components too,

Reliable? They conform to applicable sections of USA Military Standard
MIL -A-46 146 and are used by the US Navy. You can't ask for better.
WONDERBOARDS the universal board for equivalents of single -sided,
double -sided, plated-thro' hole, and multilayer printed circuits.

"Small Wonder"
12 IC DIL-14 capacity

(Equiv. No. tie points 1302)

-Big Wonder"
48 IC DIL-14 capacity

(Equiv. No. tie -points 52081

£2.80 £11.20

All prices include VAT and P&P. Send cheque or postal order wi-

CHARCROFT ELECTRONICS LIMITED
Charcroft mouse. summer, Haverhill, Suffolk C89 7XF1
Teteohona Havethill (0440) 5700 Telex. 817574

Please

mention

EVERYDAY

ELECTRONICS

when

replying

to

advertisements
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SINCLAIR PRODUCTS mlcrovision
On world model £147-95, UK model £8995,
mains adaptor £6.73. PDM35 £2895,
mains adaptor £3-19, case £3.19. DM350
£641.95. DM450 £9795. DM235 £4945,
rechargeable baps. £7-50, mains adaptor
E3-70. case £8-45. Enterprise (WOO.
calculator with accessories £2295.
Cambridge prog calculator £1213, pros.
library £4.45, mains adaptor £320.
CSC MAX100 freq. Meter £75-40.
CALSCOPE oscilloscopes send sae
for data or see the Calscope advert in
this magazine. Super 6 £174. Super 10 £236.
COMPUTER GAMES chess challenger
10 £167. Chess challenger 7 £79. Checker
challenger 4 £84. Checker challenger 2
£50. Atari videocomputer £138. Cartridges
£1345.
COMPONENTS send sae for full list.
1N4148 1-4p. 1N4002 2.9p. 741 15p. bc182b,
bc183b, bc184b, bc212b, bc213b. bc124c
4-5p. Resistors 1W 5% E12 10R to 10M 1p,
0.80 for 50+ of one value. 16V eleetro-
lytiCS. 5[1/2/5110122uf 5p, 100uf 6p, 10()uf
6p, 1000uf 10p. 1 lb FeCt £1 05, Dalo pen
79p. 60 sq ins pcb 65p.
BATTERY ELIMINATORS 3 -way type
61i -19v 300 ma £2-95. 100ma radio type
with press -studs 9v £3-35. 9v + 9v £4.50.
Car convertor 12v input, output 4:P6174 -19v
800ma £2.50.

TRANSFORMERS 6-0-6v 100ma 74p,
Ita £2-35. 6-3v Zia £1-89. 9-0-9v 75rna
74p, la £2, 2a £2-60. 12-0-12v 10Orna 90P.
la £2-49.
IC AUDIO AMPS with pcb. JC12 6W
£1-80. JC2O lOW £2-95. Send sae for data.
TV GAMES send sae for data. AY -3-8500

kit £8.95. Rifle kit £4-95. AY -3-8600 +
kit £1250. Stunt cycle chip + kit £1090.
tank battle chip + kit £13-95 (in stock).
BATTERY ELIMINATOR KITS send
sae for data. 100ma radio types with press -
studs 4 -iv £1.40, 6v £1.40, 9v £1-40,
41.-+490 £1.sa, 6+6v £1-80, 9+9v £1.110.
Stabilized 8 -way types 314;16E7+19112115;18v
100ma £2.80, 1 Amp £6-40. Stabilized
power kits 2-18v 100ma £3.69, 2-30v 1A
£695. 2-30v 2a £10-95. 12v car convertor
13/74.,,9v la £1-35.
T -DEC AND CSC BREADBOARDS
s-dec £3.17, t-dec £4.02, u-deca £8-40,
u-decb £6-73. exp300 £6.21, exp350 £3-40.
exp325 £1 -73. exp4b £2-48.
BI-PAK AUDIO MODULES 5450
£23 51. AL60 £4-86, pales £16.95, sPm80
£4-47, brnt30 £5.95, stereo 30 £2012.
AL30 £3.95, PA12 £7-60. PS12 £1.39.
MA60 £35.44.

SWANLEY ELECTRONICS (Dept. EE)
32 Goldsol Rd., Swanley, Kent

Post 30p extra. Prices include VAT.
Official and overseas orders welcome.

Pablinhed approximately the third Friday of each month by IPC magazines Ltd., Kings Reach Tower, StatntOrd. St., London 8E1 9L8. Printed in England by Index Printers Ltd., Dunstable, Beds. Sole Agents
for Anstralla and New Zealand -Cordon and Gotch (A/Sia)Ltd. South Africa -Central News Agency Ltd. Subscriptions: Inland 45.50. Overseas 49.50 per annum payable toIPC Services, daldlehl House, Pcrry-
mount Road, Haywards Heath, sugsex. Everyday Electronics is sold a-obit:et to the following conditions namely that it shall not, without the written consent of thePnblishers 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 Eire where the sellingprice is subject to V.4 -T., and that it shall not be lent, resold, or hired
ant or otherwise disposed of In a mutilated condition or In any unauthorised cover by way of Trade, or affixed to or as part ofany publication or ad vertielnkr, literary or pictorial matter whatsoever.



TAMTRONIK LTD (Dr)
217, Toll End Road, TIPTON, West Midlands DY4 OHW TEL:021-557-9144

Printed Circuit Boards &
KITS for EE projects

''iissuea8

1978
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Nov

Oct

Dec

1979
Jan

DEC

TO

FEB

Feb

PROJECT Ref P.C.B. KIT
KIT CONTENTS

(see key)

Audio Visual Metronome
Touch Switch
Rapid Diode Check

Car Alarm
Lead Tester
Chaser Light Display
A.C. Meter Converter
Audio Test (2 Pcb's)
C.R. Substitution Box
Catch -a -Light
Weird Sound
Roof Rack Alarm
Mains Delay Switch
Pocket Timer
Flash Meter
Mains Tester
Teach In -Power Amp
Power Pack

Tele-Bell
tnsltu-Transistcr Tester
Teach In-S.W. Receiver
Power Sieve
Visual Continuity Tester
Auto Night Light
Short Wave Radio
Quagmire
Logic Probe
Slave Flask
M.W. Mini Radio
Audio Fret. Signal Generator
CHRONOSTOP

R.F. Signal Generator
Sound to Light Unit
Guitar Tone Booster
Car Battery State Indicator

C.M.O.S. Radio
Fuse Checker
Treasure Hunter"
DOING-IT-DIGITALLY-TTL TEST BED
DOING-IT-DIGITALLY--Ist 6 PARTS
Audio Effects Oscillator
Water Level Alert

SUBSCRIBERS TELE-TELL METER
Components to add 3rd digit to kit E044
Combination Lock (2 x PCB's)
Hotline Game '

Mini -Module -Passive Mixer
Audible Flasher
Fuzz Box
Vehicle Immobiliser
Mini -Module -Microphone Amp

Mini Module -Continuity Tester
Lights Reminder
I'm First
Roulette inc. colour printed wheel (2 x PCB's) -
Headphone Enhancer
`EE 2020 Tuner Amp -Board A inc. RF unit
I EE 2020 Tuner Amp -Board B

1.

EE 2020 Tuner Amp -Board C
EE 2020 Tuner Amp -Board D
EE 2020 Tuner Amp -Board E Hardware & wire
EE 2020

E001
E002
E004

E005
E006
E007
E008

E009
E0-10
E011
E012

E013
E014
E015

0016
E017
E018
E019

E020
E021
E022
E023
E024

8025
E026
E027
E028

E129
0030
E031
E032

E033
E034
E035
E036

E037
E038
E039
E040
E041

E042

0043

0044
E044 A
E045
E046

E047

0048
E049
E050
E051

E052
0053
8054
£055
E056

E057
8058
E059

80061

E60

E052
E063

Longwave Converter E064
Mini Module Audio Modulator E065
Power Supolies E066
Thyristor Tester E067
Sound Adaptor Treasure Hunter E068
+ P.c.b.'s designed by Tamtronic to EE circuit specifications

+ 65 5.50 B.E.H.L.
+ 74 1-80 B.E.
+ 52 2.23 B.E.H.L.

+ 80 i 5-48 B.E.G.J.L
51 4.17 B.E.H.L.

1-75 20.32 B.E.H.L
+ 60 5-37 B.E.H.L.

4-1.74 14-96 B.F.G.J.- 8.45 E.H.L.
+ 82 8-32 B.E.H.L.
+ 62 5.29 B.E.H.L.

-I- 60 -
+ 94 12-48
+ 60 3.46

4- 75 11.09
+ 54 1.35- 1.55
+ 70 5.71

+1'00 10.69
+ 65 5.10- 2.61

1 -75 -- 4.09

+ 85 9.39- 7.86
+1-40 7-39
+ 50 2.76

+ 55 2'72
50 4-78

+ 85 12-41
+2.50 29-20

75
65

+1.45

1-25

+ 70
+ 2-80

+2-5- 5
+ 75

+ 7- 5

1.00

+ 80
+ 80
+3.40

3'65
3.40
1-45
2-20
1-40

10-50
95p*

55p
900*

1582
5.14
4.06
1.62

10'76
1.60
15-95
20-65
3.80

2.40

3.98

19.90
3.00
19.90
4.57

2.47

B.E.J.L.
B.E.H.L.

B.E.H.L.
B.E.H.
E.
B.E.H.L.
B.E.H.L.
B.E.G.H.L.
E.

E.H.L.
B.E.G.H.L.
E.J.
B.E.G.H.

B.E.G.H.L.

B.E.
B.E.J.L.
B.E.J.L.
C. E.G. K.M.P.

E.H.
E.H.L.
B.E.H.L.
B.E.

B.E.G.H.L.
E.H.L.
B.E.G.H.L.
N.
N. (inc. add. comps.)

E.H.L.

B.E.G.J.L.
C.E.G.K.M.P.
E.
B.E.H.L.
B.E.H.

B.E.H.

1.21 EH.
5.20 B.E.H.L.
4.56 B.E.H.L.
2-45 D.E.H.

3-75 B.E.H.
6.02 B.E.G.H.L.
1.58 E.H.

17.90 B.E.H.
2.06 E.H.L-

54-44'B.E.G.H.
2238 B.E.H-

4-30 B.E.H.
16.53 B.E.H.
2226 B.E.G.H.
11.95 K.

123-00 B.E.G.K.
6-20
153

22.12
3-92
5.99

B.E.H.L.
E.H.
B.E.H.
B.E.H.L.
B.F.H.

KEY TO KIT CONTENTS
A Vero-board(s)
B Printed Circuit Board(S)
C With screen printed component layout
 Tag strip
E ALL Resistors, potentiometers, capacitors, Semi -conductors
F As E but with exclusions -Please ask for details
G Oil andfor transistor sockets and/or soldercon pins
H Hardware Includes Switches, Knobs, Lamps & Holders, Fuses &

Holders, Plugs & Sockets, Microphones, Transformers, Speakers,
Meters, Relays, Terminal Blocks, Battery Connectors, etc. BUT
excludes nuts, bolts, washers, connecting wire, Batteries and
special miscellaneous items.

J As H but with exclusions -Please ask for details
K As H but including connecting wire
L Suitable Case(s)
M Suitable Case with Screen printed facia.
N Full kit to magazine specified standards
P Kit with professional finish Incorporating all prime features includ-

ing screen printed PCB and case where appropriate

Doing -it -Digitally
TTL ELECTRONIC

TEST BED
Complete kit E040

£20-65
Components for
first 6 parts E041 £3.60
(including additional
components)
BOTH KITS
(special price) £24.00

TELE-TEL
Nov. 78 Ref. E044
Subscribers phone call charge
meter
A kit with a professional finish
CASE with screen printed facia

similar to magazine
photograph but includes
provision for 3rd digit.

An aluminium sub -
facia panel is also pro-
vided with screen printed
hole centres to allow
access to preset poten-
tiometers.

PCB designed to Incorporate
3rd digit facility and is
screen printed for ease of
assembly.

Basle kit (2 digits) £1990
(3 digits) £22 90

BARGAIN CORNER
100 x 1k carbon resistors 30p
10 x 1w 5% 1k5 resistors 10p
10 x 1w 5%7k5 resistors 12p
10 x 1w 5% 100R resistors 12p
10 x 6w 5% 390R wirewound 50p
10 x 47010v Axial Elec. Caps

25p
4 x NE55 Timer £1-00

Plug in mains PSU
3v/6vir9vf12v DC
300mA suitable for
calculators & T.V. Games £2-99

CHRONOSTOP

Aug. 78 Ref. E032

SPLIT 6 TAYLOR lap timing
modes plus normal startfstop
operation.

A kit with a professional finish
including
CASE with screen printed

facia

PCB with screen printed
component layout

Full Assembly Instructions
PRICE INC. VAT £2920

SOLDERING IRONS & ACCESSORIES
SRB 18 watt Iron inc. No 20 Bit sizes No. 90 (1 -5mm)

Bit
Stand £3-25 "
Solder-Savbit 20 inch 52p Ideal for Home Constructor

Tamtronik Ltd. reserves the right to change kit content without notice,
where necessary to incorporate current modifications or to make valid
substitution for temporarily unavailable components. The majority of
the kits we advertise can be supplied from stock or compiled at short
notice from component stocks held, but when ordering you should be
prepared to allow at least ten days, and up to one month. for us to
complete your order. Upon receipt of your order, acknowledgement will
be made by return post within 48 hours detailing our control number
for that transaction. In case of any enquiry please quote this number.

Kits can be supplied excluding P.C.B's and/or case. Send SAE for details naming
kit and kit reference and free catalogue.
TRADE & EDUCATIONAL

ENQUIRIES WELCOME

PRICES INCLUDE VAT

P&P 30p

VISIT OUR SHOP AT
32 Market Place,
Great Bridge, Tipton,
West Midlands.

Telephone or Letter

a digitizer adds another dimension
The Bit Pad computer digitizer converts graphic
information into digital form for direct entry into a
computer. By touching a pen like stylus or a
cursor, to any position on a drawing, diagram,
photograph, or other graphic presentation, the
position co-ordinates are converted to digital
equivalents.

 Bit Pad interfaces with almost any niicro
computer.
 Bit Pad consists of a 15" sq. digitizer tablet
(11" sq. active area), a stylus, and a controller
cabinet.
 Bit Pad costs only f450 (excluding VAT).
Fill in the coupon and we will send you full
information and details.

Terminal Display Systems Ltd_, Hillside. Whitebirk Industrial Estate, Blackburn BM 5SM. Lanes. Entilann

Fend to: Department CP E D,Terminal Display Systems Ltd.. Hillside, Whitebirk Industrial Estate
IBlackburn BB1 5SM, Lancs. England_

Name
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20 x 20 WATT STEREO AMPLIFIER
Viscount IV unit in teak simulate cabinet. Silver brash rotary controls and
pushbuttons with matching fascia. red mains indicator and stereo tack
socket Functions switch for mit magnetic and crystal pickups. tape tuner
and auxiliary. Rear panel features two mains outlets DIN speaker
and input sockets plus fuse 20x20 watts RMS 40:40 watts peak.
For use with 8 to 15 ohm speakers.

30x30 WATT AMPLIFIER IN KIT FORM
For the experienced constructor corn-
plate in every detail, same facilities
as Viscount N. but wtth 30x30 output.
6040 watts peak For use with 4 15
ohms speakers_  P&P

£29.00 12 50

£29.90
f2 5C p&p

OFF 30x30 WATT AMPLIFIER IN KIT
WITH SPEAKERS

2 GOODMAN compact 12" bass woofers with cropped situ 14.000
(ban. magnet 30 watts RMS handling_ plus
2.3" approx. tweetets and cross wets to suit.f 49.00

P&p 14 00

BUILT AND READY TO PLAY 39.00
3000 Viscount Available fully built and tested - p&p f 2 50

EMI SPEAKER BARGAIN
Scapa pair 350 but System consists of
13" x 8" approx woofer with rolled
suiround: 247" amps. Andes tweeter,
crossover components and circuit
diagram_ Frequency response 20 Hz
to 20 KHz, Power handling 15 watts HMS
20 watts max.
8 ohm impedance

£14.95
Pe -stereo pal,
- f3 40 p&p.

BSR P200
Belt drive chassis turntable unit semi f24.95
automatic, cueing device. p&p (2_55

OLM 30 Mk Ill Magnetic Cartridge
10 suit f 7.75

B
01
0, no Manual vogle play

111 record deck wnh auto-
' t ream and cueing lever. fined with stereo

ceramic car -trudge 7 speeds wtth 45 I.p m
spindle adaptor Weedy suited from home

or.disco use
OUR PRICEf 1 0.95 r;'t

GARRARD DECK -

MODEL CC 10A
Record changer with cueing device
fitted with stereo ceramic cartridge
ready to lit into your own plinth

£7.95 p&p 12.00

SANYO Nic/cad. battery, with
mains charger equivalent in
site and replaces 4 SP11
type bans. Sue 304"11
x 2" approx.

f 7.50
17+0

f I 50p

'1"1 aloolur,ego,
AM /FM STEREO TUNER
AMPLIFIER CHASSIS COMPLETE WITH DECODER

Ready built. Designed in a slim form for compact, modem installation.
Rotary Controls Vol On/Ott, Bass, Treble. Balance
Push Button fur Gram, Tape, VHF. MW, LW

Power Output 5 watts per channel Sine at 2% 0110 win 15 Ohm
7 watts speech and manic.
Tape Sensitivity Playback 400mV/30K OHM for max output Record
200mV/50K output available horn 25KHz. (150mV/100K) deviation
FM signal Frequency Range (Audio) 50112 to 17KHz within ch 1d8
Radio FM sensitwity for 3d8 below limiting better than 10 ulf
AM sensitivity for 20d8 S/N MW 350 uV/Metre LW 10/ /Metre
Size approx length 16" a height 21Y" x depth 41/4"
240 Volts AC Complete with Inning dial
Circuit diagram El 9-95 (2 25

ullar
AUDIO MODULES IN
BARGAIN PACKS
CURRENT CATALOGUE

PRICE £

AT OVER
PER PACK

SEE OUR PRICES

I PACK 1 2 x LP 1173 l Ow RMS output power audio
amp modules, + 1 LP11 82/2 Stereo pre amp for
ceramic and auxiliary 'flout

OUR PRICE
pr,p 11 00 f 4.95

2 PACK 2 2 x LP1173 1 Ow RMS output power audio
amp modules + 1 LP1184/2 Stereo pre amp for
magnetic, ceramic and auxiliary inputs.

IIIUSte
OpU4 EPIRI0C0E

£7.45
10 + 10 AMPLIFIER KIT
An opportunity to buy a 10 watts per channel stereo
amplifier kit which is suitable for use with a ceramic
cartridge. The amplifier 'rases proven Mallard modules and
is available at a very competitive price. The amplifier kit
comes complete with instructions and Includes: a Mallard
LP1183 stereo preamplifier module. two LP1173 power
amplifiers with integral heatsinks. a power supply.
Zobel networks. front and back mounting panels, a finished
fascia panel, all control potentiometers (bass. treble.
volume and balance), switches. input. output and headphone
sockets, wire. and an easily assembled wrap around cabinet
to house the finished unit.

pkt 12 05 f11.95

BARGAINS FOR PERSONAL SHOPPERS
LED 5 function men's digital watch
stainless steel finish
LCD 5 function men s digital watch
stainless steel tenth

LCD 8 Function CHRONOGRAPH men's digital
watch, stainless steel finish.

POCKET CALCULATOR. With LED display. memory
and percentage key

Ala FM DIGITAL CLOCK
RADIO Accurate 4 Mott
Electronic Clock vinh ez" LED
display Buzzer and
Snooze tinier

Iva
£11.95 -404

125 Wan Power Amp Module

Mains power supply for above unit.

MULLARD Built power supply

[MCA 20w Stereo speaker kit composing
2 8" approx bass wits a 2 3'ii"appres
twetlec use OrOSSOvers

viDEDMASILFr Super Score tY Dame
with pistol mains operation

ACCESSORIES
Suitable ruins power supply pans.
consisting of mains transformer.
bridge rectifier. swathing capacitor
and set of rotary shier controls for
treble, bass. volume and balance.

f2.90 plus £1.50 p & p

ACCESSORIES ARE ONLY
AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS

t.717+: >"'

Two Way
Speaker Kit

Comprising of two 8 x 5' approx
4 ohm bass and two 31- lb ohm
midrange tweeter with two cross-
oher capacitors.

£3.95per
stereo pair

plus £1.50 p & p

Available also to purchasers of
the I0 - 10 Amplifier Kit.

f5.95
f6.95

f12.95

f2.95

£13.95
f3.50
£1.50

f20.00
f14.95

PORTABLE RADIO/CASSETTE RECORDER, AM/FM with clock
LW, MW. SW. VHF mains/battery operation £41.95
VIDEOMASTER COLOUR
SHOT TV GAME
Choice of three games -Football. Tennis
and Squash Ready to play -one or two
players. MAINS OPERATED OPPORTUNITY AT £9.95 ONLY

50 WATT MONO
DISCO AMP

£29.95 lest
P&P 12.50 rktkallgalgitt..;

Size approx. 1334" x 55k" x 614-

50 watts rms. 100 watts peak output. Big features include two disc
inputs. both for ceramic cartridges. tape input and microphone input
Levet inning controls fitted with integral push-pull switches. Independent
bass and treble controls and master volume.

70 & 100 WATT
MONO DISCO AMP
Sue now
14-x4"x t0` -."-
Brushed aluminium
fascia and rotary controls.
Five vertical slide controls, master volume.
rave lever. min levet. deck level. PLUS INTER BECK FADER

tor perfect graduated thange from record deck No 1 TO
No 2, or vice versa. Pre fade level control 70 wart
rPFL) lets YOU hear next disc before fading 141:1watt peak f 57
it is VU meter monitors output level P&P a 00
Output 100 watts RMS 200 watts peat 100 weft f 65

C
323 EDGWARE ROAD, LONDON W2
21AHIGH STREET, ACTON W3 6NG

ACTON_ Mail Order only. No callers

ALL PRICES INCLUDE VAT AT 121%
Ail items subiect to availability. Price correct at

2 3 79 and sub;ect to Change without ROtiCe EEBS 79

For personal shoppers only

DUO II SPEAKERS
Attractive teak finish modelk design

incorporating 2 Weaker units -
approx. woofer and 2'4" approx
tweeter 45 to 1800 Hz. Impedance
8 ohms. Power 15 watts RMS.
20 watts ma. Per stereo pair

£17.00

FOR PERSONAL SHOPPERS ONLY
TANNOY 15" Lancaster corner cabinets,
traditional design. £20.95

NOTE OUE TO INDUSTRIAL UNREST. PLEASE ALLOW

EXTRA TIME FOR YOUR ORDER TO REACH YOU_

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Half day Thursday. ACTON: Mad Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK



A quality range of British made electrical acces-
=sories plus a 'How to ...' book. Do your own home
electrical work with complete confidence. See cat.
pages 723. to 134,

-on ss pela or
bass guitar stop for guitarists accompaniment.
Specification in our catalogue.

Mobile amateur radio, TV and FM aerials phis -lots of
accessories are described in our catalogue.

mown
ELECTRONIC SUPPLIES LTD
All mail to:-
P.O. Box 3, Rayleigh, Essex SS6 8LR.
Telephone: Southend (0702) 554155.
Shop: 284 London Road,
Westcliff-on-Sea, Essex.
(Closed on Monday).
Telephone: Southend (0702) 554155.

RIM-01DR
A massive new catalogue
from Maplin that's -even
bigger and better than
berme. If you ever buy
electronic components.
this is the one
catalogue you must
not be without
Over 280page
some in full colour
-it's a comprehens,ve
guide to electronic
components with
hundreds of
photographs and
illustrationsand page
after page
of invaluable data

Our bi  monthly
newsletter contains
guaranteed prices
special otters and
all the latest
news I rum Maple

2.6ap.if 1444144.n i.+)

This superb crgan-build the first working section
for just over £100. Full specification in our catalogue.

A pulse w controller for smooth slow
running plus inertia braking and acceleration. Full
construction details in our catalogue.

The 3800 synthesiser build it yourself at a fraction of
the costof one ready-made with this specification.
Full details in our catalogue.

A superb technical bookshop in your home! All you
need is our catalogue. Post the coupon nowt

A 63 -key ASCII keyboard with 625 -line TV interfac
4 -page memory and m;croprocessor interfaf
Details in our catalogue.

A range of highly attractive knobs is described in
our catalogue. Our prices are very attractive too!

Touch operated rhythm generator, the 'Orumsette.
Construction details 25p. (Leaflet MES49). Specifica-
tion in our catalogue.

A wide range of disco accessories at marvellous
prices. Our catalogue has all the details.

An attractive mains alarm clock with radio switchin
function and battery back up! Complete kit tar
case on £1388 incl. VAT S. p.& .1v1A1023 mod,

Post this coupon now for your copy of our
 I 1979-80 catalogue price 75p.

Please send me a copy of your 280 page catalogue
I as soon as it is published (8th Jan.1979). I enclose

11 75p but understand that if I am not completely
: satisfied I may return the catalogue to you within
1 14 days and have my 75p refunded immediately.

- If you live outside U.K. send £1 or ten International
Reply Coupons.

1 NAME

1
-A ADDRESS

EE/5/ 79

111111 MEI IM


