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SPECIALISTS

 ALL PRICES INCLUDE VAT

SCOPES
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A range of Scopes in stock from 5mHZ Single Trace to SOm HZ Dual Trace.
Mains and Battery/Mains Portables. Many on demonstration.

.* SINGLE TRACE (UK tip etc a SO)
Hot 307-3 10mHZ, 5mV, 6 > 7cm display plus component Test £158 78
C013030 5mHZ, 10mHZ, 7 7cm display
SCIIO 10mHZ Battery portable, 10mV, 32 2.6cm display £158 95

(Optional case £8.86, Nicads £8.63, Mains unit £4.00)

1,110512A 10mHZ, 10mV. 5" display
CS1559A 10mHZ. 10mV, 5" display

V151 15mHZ, 1mV, 5" display

OPTIONAL PROBES TODELS)
XI L6 50, X10 LEI 50, X100 L12. 95, XI -X10 LIO 95

SAFGAN DUAL TRACE
10MHZ4194.35, I2MHZ-E201 -25, 15MHZ-6216

*PRICES INCLUDE FREE PROBE(S)

 ALL MODELS ON DISPLAY
 RETAIL - MAIL ORDER -

EXPORT - INDUSTRIAL

 OPEN SIX DAYS A WEEK

 CALL IN AND SEE
FOR YOURSELF

PRicEs

DUAL TRACE (UK c p sec 0 50)
CS 1 562A 10mHZ, I OmV, 5" display

C109 25 CS1575 5mHZ, I mV, 5" display
Hm 312-8 20mHZ, 5mV, 8 x 10cm display
CS1566A 20mHZ, 5mV, 5" display
LB03085 70mHZ, 2mV, 5 6-3cm display,

£19550 Battery/Mains portable, built in Nicads
£232.00 Hnn 412-4 20mHZ, 5mV, 8 x 10cm display

plus Sweep Delay
f 241. 50 CS1577A 35mHZ 2mV, 5" display

CSI830 30mHZ, 2mV, 5" display plus Sweep
Delay Line/New Model

Hrn 512-8 50mHZ, 5mV, 10 x 8cm display,
Delay Sweep

LB0514 10mHZ, I mV (5mV), 5" display
20. V152I5mHZ I mV 5" display

 V302 30mHZ I mV 5" display
 V550 50mHZ ImV 10 x 8cm

Delay sweep 3 channel display

£267.00
£284.00
£253.00
£339.00

[482-00

[399 50
£478.00

£569.00

[667-00
£294.00
(326.60
£447 35
1799 25

(UK C -P E1.75)

GENERATOR

5.

A range of signal generators to covet
RFaudio RF and pulsing. Mains operated
ITO series battery).

SG402 100KHZ-30mHZ with AM
modulation £68.00

LSGI6 100KHZ-100mHZ (300mHZ
on Harmonics) £63.25

SG2030 250KHZ-100mHZ low cost
range

ARF300 I8HZ-200mHZ Low cost
range

PULSE
2001 I HZ-100KHZ (Function)
TGIOS 5HZ-5mHZ
4001 0 5HZ-5mHZ
TG100 (Function 100KHZ)

AUDIO (All sine square)
AG102A 20HZ-200KHZ
LAG26 20HZ-200KHZTRIO  LEADER C AGM 10HZ-ImHZ SinerSquare
LAGI20A 10HZ-ImHZSINCLAIR  LEVELL

L46 95

(76 95

£89.70
£92.50

L109.25
9085

£69.00
£73.60

£126.75
£146.00

LOGIC PROBES/
MONITORS
Logic probes indicating high/low, etc, states that
scopes can miss. All circuit powered for all IC's.
LP3 50 mHZ logic probe £55.95
LP1 10 mHZ logic probe f35.50
LP2 11, mHZ logic probe £19.95
LM1 Logic monitor £33.00
LOP 50 mHZ Logic probe with case £51.00
Also in stock range of Protoboard kits and
breadboards.

PRO MULTIMETERS
M1200 100K/Volt 30 range plu5.

AC/DC 15 amp £67.00
K1400 20KNolt 23 range large scale £79.95
M1500 20K/Volt 42 range plus

AC/DC 10 amp £53.50
(UK c/p £1.20)

K200 38 range FET 10m ohm input
20Hz to 30 MHz £95.00

(UK c/p £1.50)

SWR/FS AND POWER PETERS

Range in stock covering up to
150mHZ and up to 1K watt power.
PL259 sockets. 250UHZ Grid Dip.
SWR9 SWR/S 3-150mHZ L9-50
SWRSO SWR/Power meter
31-15OrnHZ 0-1000 watts 613 .95
110 SWRiPomer 14-144mHZ
0'10,100 watts ill 50
171 As 110 Twin meter plus F/S

614 SO
Plus large range of BNC/PL259 etc
leads / plugs / adaptors / connectors
always in stock.
176 SWR Power FS 14-144mHZ,
5-50 watt £16 60
KDM6 Grid Dip 14-250mH7 E38 50

DIGITAL MULTIMETERS
KAISE  SINCLAIR  LASCAR
 THURLBY

, ....

r--

uet ;7°,0 ...... -

HAND HELD
(UK post etc 85p)

TM352 3+ Digit LCD plus
IOADC and Hfe checker

TM354 31 digit LCD 2A AC/DC

11722D3.!DnicliFiLE?1,111:ser

LM2001 34 Digit LCD 2 amp
AC/DC 0.1%

A range of LED and LCD Bench and Hand DMM's
battery operated with optional Mains Adaptors -
some with optional Nicads. All supplied with
batteries and leads.

L54-95

£45.94

£43-95

£511.70

6200 34 Digit LCD 0.2A AC/DC,
Auto range £45.95

6210 As 6200 plus 10A AC/DC

6100 As 6200 plus Cont. test/
range hold

6110 As 6100 plus 10A AC,DC
GL35C 31 digit LCD 1A AC/DC

£55.95

£69.95

£85.95
£37.50

BENCH
PORTABLES
(UK c p LI 00)
DM235 34- Digit LED 21 ranges,

0.5% AC/DC 2A £60.38
D14350 34 Digit LED 34 ranges,

AC/DC IOA £83.38
TM353 34 Digit LCD AC/DC

2 amp £96.60

TH351 34 Digit LCD AC/DC
10 amp £113.85

LM100 34 Digit LCD AC/DC
2 amp 186 50

DP1450 44 Digit LED 34 ranges,
AC/DC 10 amp £113.85

(DM series options: Carry case £8.86,
Nicads £8.63, Mains hdaptor £4.00.)

FREQUENCY COUNTERS

111M

1 I
S

CSC  SINCLAIR

Portable and Bench LCD and LED
Counters up to 600mHZ. Prices include
batteries and leads.

HAND HELD (uK post etc 85p)
PFM200 20HZ to 200mHZ 8 Digit LED £52.27
MAXSO 100HZ to 50mHZ 6 Digit LED L5635
MA X550 30KHZ to 550mHZ 6 Digit LED £97.75

BENCH PORTABLES
(UK c,p LI 00)
MAX100 8 Digit LED 5 HZ to 100mHZ L89.00
TF200 8 Digit LCD 10HZ to 200mHZ £166.75
7010A 9 Digit LED 10HZ to 600mHZ £169.00
100SPC 6 Digit 100mHZ LED built into 0 002HZ
to 5.5mHZ pulse generator £437.00
TP600 600mHZ Prescaler for TF200 £43.13
TF040 8 digit LCD 20 MHz £126.50

 SPC  OPTO ELECTRONICS

SOLDERLESS
BREADBOARD
AND KITS
EXP350
EXP300
EXP650
EXP600
KITS
P86 £9.95
PB100 £12.95
PB101 £17.95

(UK c/p - EXP's 30p. KITS 55p)

£3.45
£5.95
£3.95
£6.50

MINI DRILLS
AND KITS
S II Drill plus 3 collets L7 25
Medium Drill plus 3 collets £10 50
Small Drill plus 20 tools £14 95
Medium Drill plus 20 tools £17 95
Mains Drill £13 95
Mains Drill plus 20 tools al 50

MULTIMETERS
(UK post etc 75p)

KRTIOI I K Volt 10 range pocket
ATMI LT I I KiVolt 12 range pocket
NH55 2K Volt 10 range pocket
ATI 2K Volt 12 range pocket de luxe
N H56 20K Volt 22 range pocket
YN360TR 20K/Volt 19 range pocket

plus hfe test
ATI020 20K/Volt 19 range de luxe

plus hfe test
7081 50K/Volt 36 range plus

10 amp DC
TR303TR 20K/Volt 12A DC . HFE test
AT20 20K/Volt 21 range de luxe plus

10A DC and 5KV DC
AT205 SOK/Volt 21 range de luxe

plus )OA DC
7080 20K/Volt 26 range large scale,

IOA DC plus 5KV AC/DC
AT2.050 50K Volt 18 range de luxe

plus hfe test
AT2I0 100K/Volt 21 range de luxe

12A AC/DC
360TR 100K/Volt 23 range plus hfe

checker and AC/DC 10 amps

£4.60
£5.98
£6.50
£7.75

£11.95

£13.50

116 95

£20.80
£15.95

£21.95

£24 95

£26 95

£2.8 50

£29 95

[34 95

CHOOSE FROM
THE UK's LARGEST
SELECTION

Stockists of electronic equipment, speakers/kits, PA equipment plus huge
range of accessories  UK carriage/packing as indicated Export - prices on request

AII prices correct at 1/3/81 E & OE All prices include VAT.

AUDIO ELECTRONICS L.:.tgeadte OPEN SIX DAYS
A WEEK

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564
ALSO AT HENRYS RADIO, 404/406 EDGWARE ROAD, LONDON W2 1 ED

arECZYZa

Feee
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Send large SAE

Schools
(20p

C
UK)

,Companies
etc. free on request.'



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
DISPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.O., OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 50p TO ALL ORDERS UNDER EU N. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE. (ACCESS orders by telephone welcome).

VATExport orders no V.A.T. Applicable to U.K. Customers only. Unless stated otherwise
all prices are exclusive of V.A.T. Please add 15% to total cost Including P & P.

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 -1100 pm. Ample Free Car Parking available.

POLYESTER CAPACITORS: Axial lead type (Values are In nAF)
400V: lnF, 105, 2n2, 3n3, 4n7, 60811p; 10n, 15n, 18n, 22n 12p; 33n, 47n, 68n 18p; 100n, 150n
20p; 220n 30p; 330n 42p; 470n S2p; 680n Up; 1oF UP; 202 829 ; 4u7 650.
NOV : 10nF, 12n, 100n 11p; 150n, 220n 17p; 330n, 470n 30p; 680n 389; 18F 42p; 185 45p; 282
41p; 487 Sip.

POLYESTER RADIAL LEAD CAPACITORS (250V) We stock most of the
lOnF, 15n, 22n. 27n Sp; 33n, 47n, 68n, 100n 7p; 150n, 020n 10p; 330n,I parts for projects In
470n 17p; Bon11Ip: 1(rf 23p; 185409; 292489. ,this magazine.

ELECTROLYTIC CAPACITORS: (Values are in oF) 500V: 10 52p; 47 719; 2511V: 100 65p:
13V : 0 47, 1 0, 1 5. 2.2, 3 3 8p; 4-7 Illp; 6.8, 10 ISp; 15, 22 12p; 33 ISP: 47 1217; 100 19P: 1000
70p. HIV: 47 12p; 68 20p; 220 24p; 470 32p; 2200 90p. 40V; 4.7, 15, 22 119; 3300 90p; 4700 1211p.
25V: 1 5, 6 8, 10, 22 IP: 33 SP; 47 8p; 10011p; 15012p; 220159; 330 226; 470 25p; 880, 1000
349 ;2200 509 ; 3300 75p; 4700 929.16V ; 40, 47, 1009p; 125 12p; 220139; 470 209; 680 319; 1000
279; 150031p:220036p; 3300719; 4700 79p.
TAG -END TYPE: 4.50V: 1000 65p 70V :47000 245p. 114V; 3300 19119; 2200 I39p. SOV: 3300
154p; 2200110p. 10V: 47000 160p. 25V: 4000 929; 3300 Np; 2500, 2200 1111p. 15,000 3159

TANTALUM Road Capacitors POTENTIOMETERS:(ROTARY) OPTO
351/: 0.19, 0.22. 0.33 15p; 0.47, Carbon Track. 0.28W Log & 0 -SW ELECTRONICS
0.88, 1 0, 1.5 16p; 2.2, 3.3 180; Linear Value. LEDs plus clip.
4.7, 6.8 22p; 10 289. 11111 ; 2.2, 500 OAK& 11K (Lin. only) Single Sip
3.3 tip; 4.7, 8.8, 10 ; 15 ; 8K-2 MO single gang 29p
22 319; 33, 47 40p; 100 7Sp. 11K-2 M0 single with DP switch 711p
10V ; 15, 22 21117: 33, 47350; 10015p. 5K-2 M 0 double gang 1111p

MYLAR FILM CAPACITORS
100V: InF, 2n, 4n, 4n7, 10n fp;
15nF, 22n, 30n, 40n. 47n 7p; 56n,
100n. 200n 9p. 470n/511V I2p.

MINIATURE TYPE TRIMMERS
4-85F, 2-10pF 22p; 2-255F, 5-85pF
309 ; 10-88pF sso.

COMPRESSION TRIMMERS
3-40pF, 10-80oF 20p; 20 250 o F 28p:
100-580pF 39p; 400-1250pF Nap.

POLYSTYRENE CAPACITORS
10pF to lnF Sp; 1 .5nF to 12nF 111P.

SILVER
8 8, 8.2, 10,

MICA: 2pF,
12, 15, 18, 22,

3.3,
27,

4.7,
33,

39, 47, 50, 56, 88, 75, 82, 85, 100,
120, 150, 180 15p. 200, 220, 250,
270, 300, 330, 360, 390, 470, 800,
800, 820 21p 1000, 1200, 1800,
2000 30p. 3300, 4700 Np.

CERAMIC CAPACITORS: 50V
0.59F to 10nF 4p; 22n to 100n 7p.

EURO BREADBOARD 45 25.

VOLTAGE REGULATORS*
IA TO3 +ve -ve

5V 7805 1159 7905 220p
12V 7812 1459 7912 2209

18V 7815 1459 7915 2200
18V 7818 145p
1A T0220 Plastic Casino
8V 7805 110p 7905 859

12V 7812 1109 7012 650
15V 7815 60p 7915 $59
18V 7818 509 7918 85P
24V 7824 809 7924 159
SOSmA TO92 Plastic Casing
5V 78L05 30p 79L05
131/ 781.62 30p

15p

SLIDER POTENTIOMETER
025W log and linear values 60mm
IIK 0-51101( CI single gong 710
10K 0-500K 0 dual gang 1111p
Sell Stick Graduated Bezels lop

PRESET POTENTIOMETERS
Vertical 8. Horizontal
0-1W 50 0-514c1 Miniature 7p
0-25W 100 0--3 -3M 0 Honig 109
0 -25W2000 --4-7M0 Vert 11p

RESISTORS: Carbon Film. High
Stability, Low Noise. Miniature
Tolerance 5%.

Range Val. 1-99 100+
}W 202-4M7 E24 Sp 1p
fW 2 n 2-4M7 E12 2p 1p
1W 202-10M E12 Sp 4p
2% Metal Film 100-1M Sp 4p
1% Metal Film 510-1M Sp Sp
100+ price applies to Resistors of
each value not mixed.

TGS 812 or 813 gas and smoke
detector 415p. Socket for above Up:

t
'"i.

11V 781..82 309
12V 781.12 30p 791.12 4-5P
15V 78L15 30p 79L15 {Sp
CA3085 95 LM326N 2411 78H05+51//5A
LM300H 170 LM327N 279 555
LIA305H 140 LM723 39 78H6 5A +5V
LM309K 135 TAA550 SO to +25V 1100

LM3I7K 3.10 TBA825B 95 79HG SA -2.25
LM323K 625 TDA14I2 1511 to -24V 1115410

JACKSONS VARIABLE
CAPACITORS
Dlilcon
100/300pF 1959
8009F 250P
61 Ball Drive
45I1/DAF 1110p
Dial Drive 4103

1/36 1 775p
Drum 54mm 59p
0-1-3659F 325p
00 It 3659F 395p

0 2 385pF with
slow motion
Drive 4509
00 208/176 395p

with slow
motion drive 450p
C804-5pF 10 15
25 50 pF 278p
100, 1500F 3529
N.'3 x 310pF 725p
003 x 25pF 5509

DENCO COILS RDT2 120p
'DP' VALVE TYPE RFC 5 1209
Range 1 to S Si., RFC 7 (19mH)13.39
Rd.. Yl. Wht.1111p IFT 13; 14; 15;
8-7 B.Y.R. 95p 16; 17 1110
1.5 Green 13110 IFT 18/1 6 120
'T' 1 to 5 BI., YI., IFT 18/485 13517
Rd., Wht. 1411p TOC 1 11017
BOA Valve Holder MWSFR 112p

3ep MW/LW5FR131117

VEROBOARDS .1'
clad plain

x 31" 66p 47p
21 x 5" 75p

75p -
x 5" 86p 72p
x 17" 296p 192p

17" 387p -
P t. of 36 pins 20p
Spot Face Cutter 107p
Pin insertion Tool

14717

Everyday Electronics,

COPPER
clad boards
Fibreglass

x Np
x 12"159

S.R.B.P.
9.5 x 8 95p

Ferric Chlo-
ride 1 lb.
Anhydr. 22517

Delo Pen Np

SLIDE 280V:
1A DPDT 14p
1A DP OA, UP
1.1 DPDT 13p
4 polo clover UP
PUSH BUTTON
Latching or
Momentary.
SPST C/Over 99p
DPDT ClOver 1159

T1L209 Red 13

T1L211 Grn 19
T11212 Yellow 18

2" Red 11

rYellow Green 10
Square LED 29

OCP7I 120
ORP12 81

ORP6l 95
2N5777 45
7 Seg Displays
TIL321 C An 0" 111
T1L122 C Cth 5" 11$
DL704 C C1h 3" 19
DL707 C.A. -3" H
DL747 C. A..8" 180
FN0357 or 500 120
MA N3640 178
-3" Green C.A. 110
T11.32 Int. Red SO

T1L78 detector 76
Bargraph Red.
Ten segment 2259
LCD DISPLAYS
 Diglt 6750
4 Digit 751110

6 Digit 550p

SWITCHES
TOGGLE 2A NOV
SPST 33p
DPDT
S UB -MIN

44p

TOGGLE
SP changeover SOP
SPOT on/off 1140
DPDT 6 tags 750
DPDT c/rdf 8111
DPDT Biased 1469

SWITCHES Miniature Non -Locking
Push to Make 159 Push to Break 10p
ROCKER: SPST on/off 10A 250V 21110

ROCKER: Illuminated DPST
Lights when on: 10A 240V 15p
ROTARY: (ADJUSTABLE STOP) 1 pole/
2-12 way 2p/2 -6W, 39/2-4W, 4p/2 -3W. 45p
ROTARY: Mains 250V AC, 4 Amp Np

DIL SOCKETS (Low Pro** - Texas)
1 pin 160; 14 pin 111p; 10 pin 160; 18 pin 43p;
20 pin ep; 24 pin 311p; 28pin Zip; 40 pin 41p.

DIODES
AA129 22
BA100 tS
8Y126 12
BY127 12
CR033 251
0A9 1/
0A47 1

0A70
0A70 1

0A81 1

0.185 I
0A90

0A05
0A200
0A202
IN914
IN918
1N4001/2
IN4003
I N4004/5
IN4008/7
IN4148
1344
3A/100V
3A/400V 1
3A/1300V 1

3A/1000V 35
6A/400V50p

We stock a
wide selection
of Electronic
Books and
Magazines

MINERS
Range 2V7 to
39V 400mW

117 each
Range 3V3 to
33V. 1.3W

15p each

NOISE
Z5J 181

BRIDGE
RECTIFIERS
(plastic case)

1A/100V 12
IA/200V 21
1A/400V 29
IA/600V 84
2A160V 38
2A/200V 40
2A/400V 41
2A/11100V
8A/100V
81.1400V IN
10A/200V 215
10A/800V 315
25A/200V 215
25A/600V 395
8Y184 N
VM18 DIL 55

DIAC
ST2 2S

SCRs
Thyristors
1A/100V 42
5A/400V 40
5A/1100V 48
S A /300V 60
8A/400V 75
11A/8001/ N
12A/400V 85
12A/800V 118
15A/700V 180
2N4444 140
2N5082 32
2N5054 35
B T1011 IN
C106D 38
TIC44 24
TIC.15 29

TRIACS
3A/100V 46
3A/400V 58
BA/100V 80
8A/400V 69
8A/800V 115
12A/100V 78
12A/400V 92
12A/800V 135
18A/100V 103
16A/400V 105
25A/400V 185
25A/800V 215
25A/1000V 410
30A/400V 025
T200000 120

4089 ISO ICM7217ALS5b 30 LS368(TEXAS) 125
55 1554 30 LS367 65 4086 90
54 N7001050TTL 74 123ICM7216C

740.) 11 128 45 LS73 45 LS373 160 4093 85 ICM7555 59

7102 11 132
03 14 138

15 LS75 48 LS374 180
55 LS74 35 LS375 150 LL F0315301 452

48
7401 12 128

04 14 141
15 1.876

:7, L137. 3:
es LLmF315130

315
90

75 LS78
05 18 142 155 LS83 105 LS390 140 4098 115 LM301A m
06 36 143 350 LS85 50 LS393 140 4099 1911 LM3087 95
07 36 144 358 LS86 MI LS399 230 4161 115 LL55M73151H 70

N LS90 50 LS668 105 4410 75808 17 145240
09 20 117 159 LS91 125 LS670 270 tig 950 LM324 SO

10 17 148 125 LS92 75 775
4433 570 12 113

70
11 25 150 135 LS93 60 CMOS 90
12 20 151 75 LS95 115 4000 18 450502

m
1 751

LM379
125

13 32 153 75 LS96 120 4001 18 4J75
14 38 154 120 LS107 45 4002 24 4503 125 LM380 80
16 30 155 75 LS109 75 4006 88 4507 le LM381N 145

20 19 157
21 38 159 165 LS1I4 40 4009 10

70 1.5113 75 4008 12 44445r210 ,323......911

LM387LLM38386

99
17 30 156 75 LS112 40 4007 22 120

22 25 160
23 28 161
25 28 162

99 LS122 70 4010 48
55 LS123 75 4011 21
99 LS124 180 4012 24

444555111654 .27. LM733

120
99
75

N LM389

27 32 164 121 LS128 45 4014 10
4519

.299. LL M5431545008

-- LM3909N
60
70

26 43 163 N LS125 45 1013 45
4518

45

28 35 165 120 LS132 60 4015 85 75 LM3911 125
30 19 168 138 LS138 35 4018 42 4520 115 LM3914 240
32 27 167 295 LS138 70 4017 82 LM3915 240
33 36 170 205 LS139 70 4018 it LINEAR IC's II/1316 205
37 35 172 373 LS151 90 4019 GI 702
38 32 173 119 LS153 St 4020 99 709C 8 pin
40 20 174 185 LS155 75 4021 90 710* F5 M253AA1C13

608 135
62535 M252A A

41 88 175 82 LS157 70 4022 95 733
17 MC1304P

1150
88

42 58 176 85 LS158 70 4023 25 7744711 19410pin
78 MC1310P

200
43 120 177
44 115 178 1111 LS181 98 4025 25 748C 8 pin 15355 simEii449954

15015 LS180 90 4024 60

48 132 181 210 L5103 95 4027 11 810
45 105 180 90 LS162 110 4026 IN 7530 pin

11: vA1211:::1-

894
352
92

17 72 SS LS164 115 4028 22 2114-3000
225 MC3302

225182
48 75 184 135 LS165 145 4029 105 2I14 -200n

350 PAC3300
150

50 20 185 130 LS166 175 4030 55 2708 120
450 MC336051 20 188 310 LS168 210 4031 185 2718-5V 120

53 20 190 135 LS169 210 4032 125 AY -1-0212 595 MC3403 135
54 20 191 1211 LS170 288 4034 213 AY -1-1313A 180 520

125 AY -1-1320 225 NE543 21060 20 192 120 LS173 105
70 10 113 121) LS174 110 4036 275 AY -1-5050 185
72 30 194 102 LS175 110 4037 115 AY -1-5051 180 NE555 22
73 35 195 75 LS181 295 4038 118 AY -3-1270 sea NE556 55
74 31 196 NI LS183 298 4039 295 AY -3-8500 390 NE560 325
75 51 197 55 L5191 120 4040 105 AY -3-8910 150 NE561 395
76 40 LS192 95 4041 N AY -5-1224A 235 NE566 190
80 02 74LS LS193 95 4042 81 AY -5-1230 459 NE5137 170
81 120 LSOO 13 LS194 125 4043 55 AY -5-1317A 1139 NE570 450
82 75 LSO1 13 LS195 130 4044 95 CA3011 110 NE57183 N LSO2120
84 ft LSO3

LS196 120 4046 130 CA3014
LS197 85 4047 98 CA3018

157 RC4136D
118 S566B

40

85 105 LSO4 LS200 345IU SAB3209 125
275

86 33 LSO5
4048 55 CA3020

89 205 LSO8 22
90 42 LSO9

1.5240
LS243 165 4051 85 CA3035

LS221 120 4049
225 4050 4445 CCAA10°2283A

235 SN76023N 170

111 SAB3210
80 5578013

275
170

91 84 LSIO 20 LS244 195 4052 Ss CA3036 115 SN78477 175
92 50 LS11 32 1.5245 190 4053 80 CA3043 275 TA A621

365 TBA120
250

93 57 LS12 LS251 130 4054 135 CA3045
71 TBA800

70
94 OS 1.813 LS253 95 4055 130 CA3048 N95

70 LS14 N LS257 95 4056 135 CA3048 214 TBA1310 95
98 80 LS15 115 TDA1022LS2,8 120 4059 575 CA3059575
97 176 LS20 21 LS259 160 4060 110 CA3075 213 TDA1024 105

100 130 LS21 32 LS281 450 4063 120 CA3080E 15 TDA2020 320
104 82 LS22
105 52 LS28

LS286 75 4068 58 CA3081 100 TL061CP 48

107 34 LS27
LS273 ISO 4067 430 CA3089E 215 TLO7ICP
LS279 88 4088 28 CA3090A0 137565 TT LL 080741 2 pN 140

46

110 S4 1 S30
LS280 250 4089 211 CA3123

N TL08.3CN
109 60 L528 42

111 118 LS32
LS283 N 4070 35 CA3130

45 TLO84CN
02

112 70 1.533
LS290 131 4071 25 CA314O

796 UAA170
120

116 ISO LS37
LS293 130 4072 25 CL7108

975 UAA180
170

118 85 LS38
LS295 215 4073 25 CL7107
LS298 215 4075 25 maoascc 345 XR2206 350

170

119 120 LS40 39 LS299 420 4076 50 CM7205 1150 ZN414
HO N423

95
120 105 1.542 LS323 450 4081 MI CM7215 195
121 39 LS47 15 LS385 65 4082 25 CM7215A 1956 ZN424 130
122 Si LS5I 2S L5386 55 4085 IN CM72113 1150 ZN1034 200

Translators
AC125 35
AC126 25
AC127 35
AC128 25
AC141 30
AC142 30
AC176 28
ACY17 70
ACY18 TO
ACY19 75
ACY20 75
ACY2I 75
ACY22
ACY28 75
ACY39 1.5
AD149 79
AD161 42
AD182 12
AFII8 115

AF139 40
AF178 75
AF239 78
BC107 10
BC10713 12
BC108 10
8C1085 12
BC108C 12
BC109 10
BC109B 12
BC109C 12
BC140 30
BC142 30
BC143 30
BC147 9
BC147B 10
BC148 9
BC148B 10
BC148C 10
BC149 9
BC149C 10
BC153 27
BCI 54 27
BC157 10
BC158 IS
13C159 11
BC180 15
BC167 10
BC188C 10
BC169C 10
BC170 15
BC172 11
BC173 11
BC177 20
BC178 20
BC179 20
BC181 20

8C182
BC183
BC184
BCI82L
BCI83L
BCIS4L
BC187
BC212
BC2I2L
BC213
BC2I3L
BC214
BC214L
BC236
8C237
BC307B
BC308B
BC327
BC238
BC338
BC441
BC461
BC477
BC511)
BC517
BC547
BC548
BC.549C
BC557
BC558
BC559
BCY70
BCY71
BCY72
BD131
BD132
BD133
80135
813138
BC1137
BD1311
80139
BD140
BD144
BDI45
BD205
130214
BD215
8D378
B13434
B D517
B13895A
BD8(16A
B DY56
BFI15
B FIO7
BF1110

10
10
10
10
10
10
26
10
10
10
10
10
10
10
14
15
16
15
14
15
34
34
40
40
40
14
11
14
15
1S
15
16
18
20
48
48
60
45
40
40
40
40
40

198
155
110
115

45
75
ss
75
ss
ss

Iss
39
39
ss

BF194
6,195
BFI S6
BFIS7
BF198
B F1179
BF200
BF224
BF244
BF245
BF244B
BF256
BF257
BF258
BF259
ElF274
BF338
BF45I
BF594
BF595
BFR39
BFR40
BFR41
BFR79
BFR80
BFR81
B FR98
BFX29
BFX84
BFX85
B FX88
BFX87
BFX88
EIFY50
BFY51
B FY52
BFY58
BFY84
BFY81
BRY39
BSX20
BSY95A
BU105
BU205
BUM
1421
MD8001
MJ40J4010

M
MJ2955
MJE3410
MJE370
MJE371
MJE2955
MJE3055
MPF102
MPF103

12
12
12
12
16

35
24
Si
25
35
35
32
32
25
42
40
35
30
35
23
23
23
23
24
2S

105
21
2s
2s
22
20
21
23
23
23
32
35

121140

20
2s

1711
199
205
251
250
150
175
N
IN
54

IN
75
ss
39

MPF104 35
MPO105 36
MPF106 40
MPSA05 25
MPSA06 25
MPSA12 32
MPSA55 31
MPSA56 30
MPS A70 25
MPSUO6 SS
0C26 175
PC28 130
0C35 125
0036 129
0C41 129
0C42 125
0C43 ss
0C44 120
0C45 40
0070 40
0071 35
0072 10
0074 SO
0076 SO
0081 se
0082 130
0083 40
0084 10
0C140 110
0C170 IS
0C171 55
0C200 IS
TIP29 34
TIP29A 38
TIP29B 56
TIP29C N
TIP30 41
TIP30C 58
TIP31A 45
TIP31C 55
TIP32A 4S
TIP32C
TIP33A
711733C 78
TIP34A 74
TIP34C
TIP35A ISO
TIP35C 115
TIP38A 171
TIP313C iN
TIP41A
TIP41B Si
TIP42A 80
TIP42B 75
TIPI20
TIP121 1111

TIP142
T1P147
TIP2955
T1P3055
TIS43
TIS44
TIS45
TIS88A
TIS90
TIS91
ZTX107
ZTX109
ZTX109
ZTX300
ZTX301
ZTX302
ZTX303
ZTX301
Z TX311
ZTX326
ZTX341
ZTX500
ZTX501
Z TX502
Z TX503
ZT X504
ZT X 531
21- X550
25697
2N698
2N699
2N 706A
2N708
25918
2N1131
2N1132
2N1303
2N1304
2811305
2516716
2N2219A
2N2220A
21,42221A
2N2222A
2N2369A
2N2646
252904
2N2905A
2N2906
2N2907A
2N2926G
2N3053
2N3054
2N3055
2143442

129
125
N
NI
32
45
45
50
30

32
11
12
11
13
111

15
25
17
2S
so
30
14
15
15
ti

25
25
25
23
40
35
19
15
33
24
24
119

65
60

21S
2s
25
25
25
17
4S
2s
2s
25
21
10
26
ss
42

145

2N3863 15
2N3702 10
2N3703 10
2N3704 10
2N3705 10
2113708 10
2113707 10
2N3708 10
253709 10
2113710 10
2N3711 10
2N377I 179
2N3772 195
2N3773 270
2N3819 22
2N3820 45
2N3822 65
2N3823 65
2N3866 90
2N3903 18
2N3904 19
288905 15
2N3906 17
254037 46
2N4058 10
254061 10
2N4062 10
2N4427 30
2N3859 78
254871 SS
255172 18
2145179 45
255191 75
2815305 24
2N5457 36
2N5458 36
2N5485 36
2N5642 750
2N5777 45
2N6027 32
3N128 112
3N140 112
40311 60
40313 125
40315 68
40316 85
40361 SO

40362 50
40408 95
40411 280
40467 95
40468 60
40594 90
40595 98
40603 90
40673 95
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ABSONGLEN LTD.
ANNOUNCE THE

MINIBENCH* II
Special Introductory price!

DO YOU EVER NEED

A FEW MORE HANDS?

Post Coupon today:

Name

Address

Postal Code

Please supply ONE Minibench II £1295
Flexible Arms with clips @ £ 4.75f
Flexible Arms with lens @ 5 75t
Postage and Packing £2.25

Cheque/Postal Order enclosed for
tPrice applicable to Minibench purchasers only.

Messrs. ABSONGLEN LIMITED,
(E.E.5.) THE FORGE, STAPLOW,
LEDBURY, HEREFORDSHIRE HR8
1NP.

* Just a squeeze to clamp or release
circuit board.

* Adjustable minimum jaw aperture
* Jaws flip over for work on either

side of circuit board
* Rubber lined jaws for circuit board

protection & maximum grip
* Single wing nut controls jaw

attitude and friction setting
* Crocodile clips mounted on flexi-

arms hold components exactly where
needed

* Crocodile clip can be used as a
heat shunt

* Lens similarly mounted is ideal for
close work and spotting those
solder bridges

* Flexi-arms keep station with circuit
board

* A typical configuration would include
two Flexi-arms with clip and one with
lens

* Attractive stove enamel two-tone
finish

* Built to last a lifetime!

INTERESTED IN

ELECTRONICS ?
TRY A ZEDPACK!

COMPONENTS AT A PRICE
EVERYONE CAN AFFORD

21 300 mixed t and watt resistors El '95
Z2 150 mixed 1 and 2 watt resistors £1  50
Z3 300 mixed capacitors, most types

£3.95
Z4 100 mixed electrolytics E220
Z5 100 mixed polystyrene caps £2-20
Z6 300 mixed printed circuit

components £1-95
Z7 300 mixed printed circuit resistors

£1 45
Z9 100 mixed miniature ceramic and

plate caps £1-20
710 25 assorted pots. £1  50
Z11 25 assorted presets, skeleton etc. £1
Z12 20 assorted vdr's and thermistors

Et 20
Z13 lib mixed hardware. Nuts. bolts

self -tappers, sleeving, etc. £1 20
Z14 100 mixed, new and marked, full spec.

transistors. Pack Includes:- BC148,
8E154, 13E274, BC212L, BC238, BC184L.
PBC108 and, or lots of similar types

£4 95
Z15100 mixed diodes including:-zener,

power, bridge, signal, germanium,
silicon etc. All full speC EC 95

Z16 20 1N4148
Z17 20 1N4003/10132 £1
Z19 20 assorted zeners, 1 watt and 400mw

£150
Z1912 '125" TIL 209 RED. LED'S £1
Z2010 Assorted switches, Including Push

button, slide, multipole, miniature etc.
Fantastic value. E1 -20.

UHF MODULATORS
Video in UHF out. Calibrated to channel 36
(625 line UHF) housed In metal box 21" /
2" x 1" with 9' coaxial lead, TV plug and
connection data. £2.50 ea. 3 for £6.
Aluminium finish slider knobs, standard
fitting. 10 for £1
200µA Miniature level/batt. meters, as

fitted to many cassette recorders. 90p
Deluxe FIBREGLASS printed circuit
etching kits.
Includes 100 sq ins. of copperclad FIG
board. lIb ferric chloride, (made for U.S.
army to MIL, SPEC.), 1 data etch resist pen,
abrasive cleaner, tweezers, etch resist dish
and Instructions. OUR PRICE E5.95
Ilk of FeCI. 1E2.25.

150 sq. Ins. single sided board. £2 20
150 sq. Ins. double sided board. £3.30
100 Miniature reed switches. E2 30
100 Subminiature Reed Switches. £4 20

SMALL MAGNETS
With hole in 6 for a

P/B SWITCH BANKS
These cost a fortune! Were made for
various music centres. Includes Indepen-
dent and Interdependent latching types
multi pole cio etc. Can be modified.
Can't be repeated. 3 Banks for £1.
KNOBS for Switch Banks 10 for £1.
Chrome or spun aluminium finish.

MINIATURE MAINS TRANSFORMERS
Top quality. Split bobbin construction
will give 4.5V-0-4 5V at 250MA. 1:" x 11."
x 1r, all sorts of uses. ONLY £1

3 for £2.50.
PP3 Battery Connectors 10 for 50p.
Miniature Press to Make Switches, Red
knob. 3 for 50p.
Subminiature S.P.C.O. Slide Switches.
6 for 50p.
Miniature D.P.C.O. Slide Switches.
6 for 50p.
Standard 2P. 3 Position Slide Switch.
4 for 50p.
4 HP11 Battery Holders (2 x 2 Flat type)
with leads. 2 for 50p.
Assorted Fuse Holders including 20mm,
P.C., Panel and chassis types. Pack of 7
for 500.
35mm Jack Sockets, switched. En-
closed type. P.C. or panel mounting.
With nuts and washers. 4 for 50p.
9 Section, Chrome on Brass Telescopic
Aerial. Plugs into any 3 5mm socket.
Approx 25" extended £1 each. 3 for £2'00.
Hi Power Infra Red Transmitter 5mm
LED. TIL 3£ 60p ea. 3 for £1 50.
Crystal Clear 3mm LEDS very pretty
Red, Green, Yellow. 10 of one colour £1.
10 of each £2.50.

ALTERNATOR RECTIFIERS
Make lovely 60 amp bridges. Ideal for
Nigh Power Battery Chargers.
Type 4AF1. Set of 4 (2 neg. case +
2 pos. case) £2.

Special Purchase enables us to
otter Mallard C21e Polyester Capa-
citors (Liquorice Allsorts) at the
unbeatable price of £2 for 100 mixed.
115 for 1000. These consist of factory
clearance lots i.e. spillages, floor
sweepings, cosmetic rejects etc.

To: "GEMINI ELECTRONIC COMPONENTS" DEPT EE
"THE WAREHOUSE" SPEEDWELL ST. LONDON S.E.8.

Where shown. Send Cheque or Postal Order. Plus 60p PEP. and 15% VAT.
Please Quote ZED Code. Schools etc. SEND OFFICIAL ORDER

ZED PACKS now available for Callers at 50 Deptford Broadway, London, S.E.B.
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TECHNICAL TRAINING
IN ELECTRONICS AND

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

City and Guilds Certificates:
Telecommunications Technicians
Radio, TV, Electronics Technicians
Technical Communications
Radio Servicing Theca',
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

ice To: International Correspondence
Ku Schools

 Dept 268G Intertext House. London
a SW8 4U3 or telephone 622 9911I Subject of Interest

Name
111 Address

Tel* Ase
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SEMICONDUCTORS GIRO NO. 388 7006MOW DEPT. EE5, PO Box 6, WARE, HERTS. TEL: 0920 3182

Visit our Shop at: 3 Baldock Street, Ware, Herts. TELEX: 817861

PLUGS AND SOCKETS
1625 2mm Plug RED
1626 2mm Plug BLACK
1628 2mm Socket RED
1629 2mm Socket BLACK
1834 4mm Plug BLACK
1637 Imm Plug RED
1640 4mm Socket BLACK
1643 Imm Socket RED
1652 2 Pin DIN Chassis Socket
1654 5 Pin 180° DIN Chassis Socket
1655 5 Pin 240° DIN Chassis Socket
1656 25mm Chassis Socket
1657 3 5mm Chassis Socket
1858 Metal Std. Jack Chassis Socket (mono)
1659 Metal Std. Jack Chassis Socket (stereo)
1660 Single Phono socket
1661 Double Phono Socket
1682 Coax surface socket
1683 Coax Flush Socket
1664 Plastic Std. Jack Socket (mono)
1665 Plastic Std, Jack Socket (stereo) for headphones
1866 Car Aerial Chassis Socket
1667 AC Chassis Socket
1668 4 Way Phono Chassis Socket
1689 Plastic Std. Jack Chassis socket stereo switched
1670 AC switched non rev. socket
1672 2 Pin DIN line socket
1764 5 Pin 180° DIN line socket
1875 5 Pin 240° DIN line socket
1676 2 5mm Plastic line socket
1677 3 5mm Plastic line socket
1678 Std. jack plastic line socket (mono)
1679 Std. jack metal line socket (mono)
1680 Std. jack plastic line socket (stereo)
1681 Std. jack metal line socket (stereo)
1682 Phono lin line metal socket
1684 Coax line socket
1685 Coes back -back socket
1686 AC linesocket (2 pin USA Type)
1687 Phono in line plastic socket
1688 Phono back -back socket
1689 2 Pin DIN plug
1692 5 Pin 180° DIN plug
1693 5 Pin 240° DIN plug
1896 2 5mm Plug (Metal)
1891 3 5mm Plug (Plastic)
1698 3 5mm Plug (Metal)
1699 Std. Plastic Jack Plug (Mono)
1700 Std. Metal Jack Plug (Mono)
1701 Std. Metal Jack Plug (Stereo)
1702 Plastic Phono Plug
1703 Car Aerial Plug
1704 Coax TV Plug
1705 Right Angle Jack Plug (Mono)
1706 2 5mm Plastic Plug
1707 Std. Plastic Jack Plug (Stereo)
1708 Metal Phono Plug
1709 2 1mm DC Plug
1710 2 5mm DN Plug
1711 AC Plug (2 pin USA Type)
1712 AM Aerial Plug
1713 Cassette AC Input Plug
1714 FM Aerial Plug
1715 PL259 Plug
1716 S0239 Socket 4 hole fixing
1717 S0239 Socket single hole fixing
1718 PL258 Double Ended Female Coupler
1719 NC555 Reducer for PL259 (Smell)
1720 NC556 Reducer for PL259 (Large)
1721 M359 Right Angle Coupler PL259 50239
1722 M358 T Connector Female -Male -Female
1723 NC563 inline Coupler PL259 x 2
1724 BNC15 50 ohm standard plug
1725 BNC 1502 Chassis mounting socket
1726 BNC1503 Chassis mounting socket single hole fixing
1727 BNC1520 BNC male to 50239 female
1728 BNC1521 BNC female to PL259 male
1729 Junction Bon go in two out
1730 Low loss splitter

£0 16
£0 16
LO 10
£0 16
£0 16
£0 16
£0 16
£0 16
£0 Ot
£0 12
El) 12
£0 10
£0 10
£0 14
£0 24
E0.1)9
LI) 12
£0 22
£0 22
£0 20

32
£0-18
£0 16
E0 22
£032
£0 32
E0 10
£5 17
£1120
£0 12
LI 12
£11 17
Eli 30
Ell 22
£038
E0 16
£0 34
£0 14
1.0-18
£0 12
£0 20
£11-10
£014
£014
£0 15
£0 .12
I/0 16
£0 16
LO 30
£0 35
£0 11
£0 24
E0.22
£0 20
£0 12
£0 22
£0 14
LO 12
E0 12
£0.16
£0 17
£0.15
E0.13
El) 40
Ei) 3$
£0 40
£0 40
£0 16
E0 16
£0 75
£0 SS
E060
Le 114
E075
£0 70
E0 85
LO 115
Ell MI
£1-N

AERIALS
105 Adjustable Aerial Gutter Mount
106 C.B. Mobile Antenna
107 FM Indoor Ribbon Aerial
108 4 Section Car Aerial (Stainless)
109 4 Section Car Aerial (Chrome)
110 8 Section 1200mm Telescopic Aerial
111 8 Section 750mm Telescopic Aerial
112 5 Section 570mm Telescopic Aerial
113 Roof Mounting Aerial

£3 00
£9 SO
£050
E2 16
Et -80
E2 40
E2 60
E2 64
E3 $0

AUDIO LEADS
114 5 pin - 3 5mm 3 & 5 connected
115 5 pin - 3-5mm 1 6 4 connected
118 Car Aerial Ext Lead
117 Mains Cassette Lead
119 2 v 2 pin Plug in In Line Stereo Jack Socket
120 Universal Car Adaptor Plug
123 2011. Coiled Guitar Lead
125 5 pin to 5 pin DIN
126 5 pin to DIN to open ends
127 5 pM to DIN to 4 Phono Plugs
128 5 pin Plug to 5 pin socket
129 5 pin to S pin Plug (Mirror image)
130 2 pin Plug to 2 pin Line Socket 5 mtrs
132 2 pin Plug to 2 pin Line Socket 10 mtrs
133 5 pin Plug to Phono Plug
136 Headphones ext lead 7 mtrs

Et 65
E0 65
E1 00
£0 48
£0 74
Ell 52
£1 50
£0 65
£0 65
E1 00
E0 75
El) 72
E0 SS
Ell
ES 05
Et SO

DON'T FORGET
YOUR NEW BI-PAK

CATALOGUE!
OUT NOW!
ONLY 75p

PLUS 25p p & p

C28
C27

C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C3$
C40
C41
C42
C43
C44
C45
C46
C47
C48
C49
C50
C51
C52
C53
C54
C55
C56
C57
C58
C59

COMPONENT
PACKS

300 Performed carbon resistors mixed 1-1w El AND
502-10 watt wire wound resistors mixed El .00
300 Approx Resistors mixed values (count by weight) E1.60
200 Approx Capacitors mixed values end types (count by weight) E1.011
60 Precision Resistors 1-5% col. £1.110
100 Approx 1/8 watt min Resistors mixed values £1 1111
6 Pieces Ferrite Rods £1 'OS
60 Metres Single strand wire assorted colours £1 -II
15 Reed switches glass type If  00
5 Micro switches assorted types including min. 11.011
6 Assorted Audio Jack sockets and plugs LI  N
100 Disc ceramic caps mixed values Et .00
20 Assorted pots E1 00
40 C280 type capacitors metal foil Et 00
80 Electrolytics assorted £1 00
50 Assorted polyestor/polystyrene £1 00
60 Low voltage Electrolytics mixed values up to 10v. El 00
15 Assorted slider pots El 00
10 Dual gang pots log and In assorted £1 00
1 Pack assorted Handware nuts/bolts etc. E1 00
10 Assorted switches slide/rocker/mains LI-1111
3 Relays 24v coil E1 06
20 Assorted knobs push, screw and slider types E1 DO
20 Assorted Tag strips and panels £1-1111
4 Wave change switches rotary EI 00
1 Pack of assorted PVC sieevIng and markers LI 00
100 5 watt resistors mixed values £1 00
35 Presets assorted type and values £1 00
40 Metres stranded wire assorted colours £1 00
10 Assorted Din/sockets/Coax/speakers/phono £1 00
10 Assorted plugs Din/coax/speakers/etc. £1 00
10 Metres assorted cable. Mains/speaker/coax/microphone E1 NI
100 sq in copper clad board single side paper El  IN
75 sq in copper clad fibreglass board E1 -00

BUDGET STEREO
HEADPHONES

BLACK WITH PADDED EARCUPS
IMPEDANCE 8 ohms
FREQUENCY RESPONSE
30-18,000 HZ
WEIGHT 3000ms
E.4-20 0/No 885

GOOD QUALITY STEREO
HEADPHONES

DOUBLE PADDED HEAD BAND
CIRCULAR VENTED PADDED
PIECES
BLACK AND ALUMINIUM FINISH
IMPEDANCE 8 ohms
FREQUENCY RESPONSE
20-19,000 HZ
WEIGHT 3SOgms
ELLS 0/No 884

SUPERIOR QUALITY
STEREO HEADPHONES

WIDE BLACK PADDED HEAD
BAND WITH PADDED MATT
ALUMINIUM EARCUPS
IMPEDANCE 8 ohms
FREQUENCY RESPONSE
15-25,000 HZ
WEIGHT 290 gms
E15 IS 0/No 884

No.
BP180
B P202
B P205
B P207
B P208
BP211
B P213
B P214
B P218
B P219
B P220
B P221
B P222
B P223
BP224
B P225
B P226
B P227
B P228
BPS
BP7
BP14
BP23
BP24
BP27
BP28
BP29
BP32
BP33
BP34
BP35
BP36
BP37
BP38
BP39
BP40
BP41
BP42
BP43
BP44
BP45
BP46
BP47
BP48
BPI°
BP50
BP51
BP52
BP53
BP54
BP55
BP56
BP57
BP58
BP59
BP60
BP61
BP62
BP63
BP64
BP65
BP66
BP67
BP68
BP69
BP70
BP71
BP72
BP73
BP74
BP75
BP76
BP77
BP78
BP79
BP80

BA BANI BOOKS
TITLE
Coll Design and Construction Manuel
Handbook of Integrated Circuits (IC's) Equivalents O. Substitutes
First Book of HI-FI Loudspeaker Enclosures
Practical Electronics Science Projects
Practical Stereo and Quadrophony Handbook
First Book of Diode Characteristics Equivalents and Substitutes
Electronic Circuits for Model Railways
Audio Enthusiasts Handbook
Build Your Own Electronic Experiments Laboratory
Solid State Novelty Projects
Build Your Own Solid State HI -Fl and Audio Accessories
28 Tested Transistor Projects
Solid State Short Wave Receivers for Beginners
50 Projects Using IC CA3 130
50 CMOS IC Projects
A Practical introduction to Digital IC's
How to Build Advanced Short Wave Receivers
Beginners Guide to Building Electronic Projects
Essential Theory for the Electronics Hobbyist
Engineers and Machinists Reference Tables
Radio and Electronic Colour Codes and Data Chart
Second Book of Transistor Equivalents and Substitutes
First Book of Practical Electronic Projects
52 Projects Using IC41
Giant Chart of Radio Electronic Semiconductor and Logic Symbols
Resistor Selection Handbook (International Edition)
Major Solid State Audio HI-FI Construction Projects
How to Build Your own Metal and Treasure Locators
Electronic Calculator Users Handbook
Practical Repair and Renovation of Colour TVs
Handbook of IC Audio Preamplifier it Power Amplifier Construction
50 Circuits Using Germanium, Silicon and Zener Diodes
50 Projects Using Relays. SCR,s and TRIACs
Fun and Games with Your Electronic Calculator
50 (FET) Field Met Transistor Projects
Digital IC Equivalents and Pin Connections
Linear IC Equivalents and Pin Connections
50 Simple L.E.D. Circuits
How to Make Walkie-Talkies
IC555 Projects
Projects in Opto-Electronics
Radio Circuits Using IC's
Mobile Discotheque Handbook
Electronic Projects for Beginners
Popular Electronic Projects
IC LM3900 Projects
Electronic Music and Creative Tape Recording
Long Distance Television Reception (TV -DX) for the Enthusiast
Practical Electronic Calculations and Formulae
Your Electronic Calculator and Your Money
Radio Stations Guide
Electronic Security Devices
How to Build Your Own Solid State Oscilloscope
50 Circuits Using 7400 Series IC's
Second Book of CMOS IC Projects
Practical Construction of Pre -amps. Tone Controls, Filters A Attn.
Beginners Guide to Digital Techniques
Elements of Electronics - Book 1
Elements of Electronics - Book 2
Elements of Electronics - Book 3
Single IC Projects
Beginners Guide to Microprocessors and Computing
Counter, Driver and Numeral Display Projects
Choosing and Using your HI-Fi
Electronic Games
Transistor Radio Fault -Finding Chart
Electronic Household Projects
A Microprocessor Primer
Remote Control Projects
Electronic Music Projects
Electronic Test Equipment Construction
Power Supply Projects
Elements of Electronics - Book 4
Practical Computer Experiments
Radio Control for Beginners
Popular Electronic Circuits - Book 1

PRICE
£1.25
El 4S
£0.9S
£0 75
E0 75
Et 25
El 00
£0 05
£0 $5
£0 05
£0 85
EI 25
El 25
£1 25
LI 25
£1 25
Et 20
El 25
E1 25
Ell 70
£0 35
El 10
£0 75
£0 95
Et) 00
£0 60
E0 55
E1 35
Et 25
E1.25
El 25
E075
E1.25
£0 75
E1 50
E2 50
£275
£0 .95
E1  50
El 75
El 25
E1.35
El 35
El 35
E1 45
£1-35
El .25
El .95
L2-25
E1.35
El 70
El 45
El SO
El 35
£150
E1.45
E0.115
£2.25
E2  2S
£2.25
El  50
E1.75
11.75
El  65
El -7S

Al -75
E1.75
El .95
E1.75
E1.75
£1.75
£2.95
El  75
E1.75
El .95

ENAM. COPPER WIRE
lox

365 40 swg E1 -N
366 38 swg ECU
367 38 swg ECM
368 34 swg Et/2
389 32 swg ECM
370 30 swg £1) 10
371 28 swg 160 76
372 26 swg £0 74
373 24 swg £1) 61
374 22 swg Et 62
375 20 swg £0 60
378 18 swg £060
377 16 swg E0 52
378 14 swg £0 52
TINNED COP. WIRE 4o2
379 24 swg £0 .94
380 22 swg £083
381 20 swg Ei) 66
382 18 swg £0 90
383 16 swg El) 78
HARDWARE IN PACKS
OF 2
839 OBA 1" Bolt £0 70
840 OBA 1" Bolt E0 00
842 2BA 1" Bolt £0 35
843 2BA 5" Bolt £0 30
844 2BA 1" Bolt LO 32
845 4BA 1" Bolt E0 28
846 4BA 1" Bolt LO 20
847 IBA r Bolt £0 10
848 6BA 1" Bolt LO 24
849 SBA 1" Bolt £0 II
850 6BA 1" Bolt £1) 20
851 OBA Solder

Tags ED 20
852 2BA Solder

Tags £0 16
853 IBA Solder

Tags ES la
854 SBA Solder

Tags
855 OBA Full Nut
856 2BA Full Nut
857 IBA Full Nut
858 6BA Full Nut
859 OBA Washer
860 2BA Washer
861 4BA Washer
862 6BA Washer
FUSE HOLDERS
506 20mm Chassis Fuse

Holder £0 14
507 11" Chassis Fuse

Holder £0-14
508 15" Car in line Fuse

Holder Ell 12
509 20mm Panel Fuse

Holder MI 26
510 11" Panel Fuse

Holder £0 32
TRANSFORMERS
2021 6-0-6v 100mA £0 90
2022 9-0-9v 74mA £0 90
2023 12-0-12v 100mA E1 15
2024 0-60 0-6v 280mA E1 60
2025 0-12v 0-12v 150mA

Et 00
2026 6-0-13v 1 Amp £2 40
2027 9-0-9v I Amp E2 00
2028 12-0-12v 1 Amp E2 50
2029 15-0-15v 1 Amp £2 75
2031 Multi tap 5 AmpL3 411
2032 Multi tap 1 Amp E4.111
2033 Multi tap 2 Amp £111411
2034 0-35v 1 7 Amp E4.110
2035 0-55v 2 Amp ECU
2036 0-17v 750mA 12 85
2037 Min audio output

E0-25
2038 min audio driver Ell 36
2040 0-45-550 1-5

Amps El 45
2041 0-55.65v2 Amp ES 45
2042 0-25v 2 Amps EI 50
2043 15-0-15 150mA £2.40

Et 12
£0 42
Et 26
£0.11
LI 18
£0 12
£0 09
Et) 09
El) 09

Access and Barclaycards accepted - just telephone our
Orderline - Ware (STD 0920) 3182. Add 15% V.A.T., and
50p postage per order. Terms: C.W.O., cheques,
Postal Orders payable to Bi-Pak.
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CRIMSON ELEKTRIK
HI Fl MODULES
CE 608
CE 1004
CE 1008
CE 1704
CE 1708
CPS 1
CPS 3
CPS 6
CPR 1
CPR 1S

Power Amp

Power Unit

Pre Amp

£20
£23
£26
£33
£33
£19
£23
£30
£32
£42

09
43
30
48
48
52
52
00
17
52

SINCLAIR
INSTRUMENTS
Digital Multimeter

PDM35 £3450
DM235 £5250
DM350 £7250

If DM450 £9900
Digital Frequency Meter

PFM200 £4980
Low Power Oscilloscope

SC110 £13900
TF200 Frequency Meter

£14500
TGF 105 Pulse Generator

£85 00
NEW
LCD Multimeter

TM351 £9900
LCD Multimeter

TM352 £4995
Prescaler YP600 £3750

ILP HI Fl MODULES
Power Amplifiers
HY30
HY60
HY120
H Y200
HY400

Pre Amplifiers
HY6
HY66

Power Supplies
PSU30
PSU36
PSU60
PSU70
PSU180

£729
£8 33

£1748
£21.21
£3183

£6 44
£12.19

£4.50
£8.10

£1304
£1592
£2134

MULTIPLEX NICKEL
CADMIUM CELLS
Type S101 (HP4) £0.98
Type SubC (HP11) £1.75
Type SubD (HP2) £1.95
Friwo Chargers for above
Penlight 4: accommodates
1 -size HP7 £550
Combibox FW611:
accommodates
HP7, HP11 £1325

NOTE ALL PRICES
NET. EXCLUDING
VAT. POSTAGE
PACKING

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

Flow/Speed Sensors for monitoring fuel consumption
electronically in vehicles

Just one of the exciting Leader range
L80508A
OSCILLOSCOPE
With 20MHz DC
bandwidth and
10 my input
sensitivity on a 5"
screen this universal
oscilloscope is
suitable for a wide
range of
applications.

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

£299+ VAT

A. Marshall (London) Ltd., Kingsgate House,
Kingsgate Place, London NW6 4TA. Industrial Sales: 01-3281009. Mail Order: 01-624 858 2
24hr service. Also retail shops: 325 Edgware Road, London W2. 40 Cricklewood Broadway,
London NW2, 85 West Regent St., Glasgow, 108A Stokes Croft, Bristol.

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. Kits include ALL THE
ELECTRONICS AND HARDWARE NEEDED. Printed circuit
boards (fully etched, drilled and roller tinned) or veroboard
are, of course, included as specified in the original article, we
even include nuts, screws and I.C. sockets. PRICES INCLUDE
CASES unless otherwise stated. BATTERIES ARE NOT
INCLUDED. COMPONENT SHEET INCLUDED. If you do not
have the issue of E.E. which includes the project -you will need
to order the Instruction reprint at an extra 45p each.
Reprints available separately 45p each I p. & p. 40p.

SIMPLE TRANSISTOR & DIODE TESTERS. Mar. 81
Ohmecer version L1.72
Led version £2.33

MINI SIREN. Mar. 81 £6.84
LED DICE. Mar. 81. ET 18
LEO FLASHER. Mar. 81 £3.70
MODULATED TONE DOORBELL. Mar. 81 L5-65

Twin fig 8 wire extra 7p/metre.
MODEL RAILWAY POINTS CONTROLLER. Mar. 81 £5.24

less power supply. Smooching parts 42p. Power supply parts 0.58.
BENCH POWER SUPPLY. Mar. 81 £47.98
TREBLE BOOST. Mar. 81. L6-22
CAR ACTUATED DRIVEWAY LIGHT. Feb. 81 L21.73

less mains socket.
THREE CHANNEL STEREO MIXER. Feb. 81 £15 89
SIGNAL TRACER. Feb. 81 E6.95 less probe
FOUR BAND RADIO. Feb. 81 L39.98
Ni-Cd BATTERY CHARGER. Feb. 81 LII .57
UNIBOARD 3 -POWER SUPPLY. Feb. 81 L1520
ULTRASONIC INTRUDER DETECTOR. Jan 81 f45-98

less case & chassis.
AUTO SLIDE CHANGER. Ian. 81 E8.44
PHASER SOUND EFFECTS. fan. 81 L22.83
ICE ALARM. Jan. 81 L6.7I
LOGIC PULSE GENERATOR. Jan. 81 L6.80
2 NOTE DOOR CHIME. Dec. 80 L8.78
LIVE WIRE GAME. Dec. 80 L9-95
SOUND TO LIGHT. Nov. 80. 3 channel £18.95

inc. etched & drilled pcb. Less light display.
PRECISION TIMER. Nov. 80 E24.48
GUITAR PRACTICE AMPLIFIER. Nov. 80 £10.96 less case

Standard case £3.58. High quality case E8. 33.
SOIL MOISTURE MONITOR. Nov. 80 £4.94 inc. probes
TRANSISTOR TESTER. Nov. 80 L9.89 inc. test leads
AUDIO EFFECTS UNIT FOR WEIRD SOUNDS. Oct. 80 L10.75
PHONE CALL CHARGE JOGGER. Oct. 80 L6.I9
BICYCLE ALARM. Oct. 80 £8.80 less mounting brackets
IRON HEAT CONTROL. Oct. 80 E4.99
DARKROOM CONTROLLER. Oct. 80 E21.65 case differs
BEDSIDE RADIO. Sept. 80 EIS 98
TTL LOGIC PROBE. Sept. 80 £4.41
TTL POWER SUPPLY UNIT. Sept. 80 £13.72
CRICKET GAME. Aug. 80 £17.42
WEATHER GAME. Aug. 80

exc. hardware + wire for sensors.
E73.78

AUDIO MILLIVOLTMETER. Aug. 80 £17.86
AUTOPHASE. June 80 E21 41

Rectangular Case.
COURTESY LIGHT DELAY. June 80 £6.09
A.F. SIGNAL GENERATOR. June 80 L2254
AUTOWAA. lune 80 £21 .33

Rectangular Case.
G.P. AMPLIFIER. lune 80 L6.60
SIGNAL TRACER. lune 80 £5.50
ZENER DIODE TESTER. June 80 E567
4 STATION RADIO. May 80 £13.94 less case
AUTOFADE. May 80 £9.96
LIGHTS WARNING SYSTEM. May 80 L3.99
BATTERY VOLTAGE MONITOR. May 80 E4.21
AUDIO TONE GENERATOR. May 80 £3.53
GAS SENTINEL. April 80 £26.32
AUTO LEVEL CONTROL. April 80 L7.69

1981 ELECTRONICS CATALOGUE
KITS

I.C.s
TRANSISTORS
CAPACITORS

Hundreds of illustrations, product data,
circuits, and details of all our kits and
educational courses.
Up to date price list included. All products
are stock lines for fast delivery. Send 70p
in stamps or add 70p to order.

TOOLS

RESISTORS

HARDWARE
CASES

ADVENTURES WITH ELECTRONICS
An easy to follow book suitable 1:r all ages, ideal for beginners. No Soldering. Uses
an 'S Dec' breadboard. Gives clear instructions with lots of pictures. 16 projects-
'ncluding three radios, siren,- metronome, organ, intercom, timer, etc. Helps you learn
about electronic components and how circuits work. Component pack includes an S -Dec
and the components for the projects.
Adventures With Electronics Et 110. Component Pack £16.72 less battery.

ADVENTURES WITH
MICROELECTRONICS

Same style as above book; 11 projects based on integrated circuits -includes: dice,
two-tone doorbell, electronic organ, MW/LW radio, reaction timer, etc. Component pack
Includes a Bimboard, 1 plug -In breadboard and the components for the projects.
Adventures with Microelectronics E2.35. Component pack £211.135 less battery.
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MA ENTA ELECTRONICS LTD.
CABLE & PIPE LOCATOR. Mar. 80 E3.40 less coil former

£12  46KITCHEN TIMER. Mar. 80
STEREO HEADPHONE AMPLIFIER. Mar. 80 £14 94
5 RANGE CURRENT LIMITER. Mar. 80 E4.24
MICRO MUSIC BOX. Feb. 80 £13.82

Grey Case £363 extra.
SIMPLE SHORT WAVE RECEIVER. Feb 80 £2165

Headphones £3. 28.
SLIDE/TAPE SYNCHRONISER. Feb. 80 C10.46
MORSE PRACTICE OSCILLATOR. Feb. 80 £3.93
SPRING LINE REVERS. UNIT. Jan. 80 C21 05
UNIBOARD BURGLAR ALARM. Dec. 79 ES 13
BABY ALARM. Nov. 79 E8.20
OPTO ALARM. Nov. 79 L577 inc. optional ports
MW/LW RADIO TUNER. Nov. 79 £15.50 less dial
ONE ARMED BANDIT. Oct. 79 E18.39

Case extra £3.98.
HIGH IMPEDANCE VOLTMETER. Oct. 79 E15.87
CHASER LIGHTS. Sept. 79 E19.98
VARICAP M.W. RADIO. Sept. 79 [8. 98
SIMPLE TRANSISTOR TESTER. Sept. 79 £6 26
ELECTRONIC TUNING FORK. Aug. 79 £9'15

Suitable microphone & plug £1.59 extra.
WARBLING TIMER. Aug. 79 £6.25
9V POWER SUPPLY. Aug. 79 E994 inc. pcb
SWANEE WHISTLER. Aug. 79 £3.19
DARKROOM TIMER. July 79 £2.47
TREMOLO UNIT. June 79 El  26
ELECTRONIC CANARY. June 79 £4.99
LOW COST METAL LOCATOR. June 79 L5-44

Handle & coll former parts extra E555.
QUAD SIMULATOR. June 79 £6.25
INTRUDER ALARM. May 1979 E16'71

Less Ext. Buzzer & Lamp and Loop Components.
THERMOSTAT. 'PHOTO' SOLUTIONS. May 79. £16 02

Less socket, tube and grease.
TRANSISTOR TESTER. April 79 £4.05
TOUCH BLEEPER. April 79 E3.52
ONE TRANSISTOR RADIO. Mar. 79. With Amplifier & Headset. Less

case £6 93
MICROCHIME DOORBELL. Feb. 79 [1348
AUDIO MODULATOR. Feb. 79 LI .56 less case and pins
THYRISTOR TESTER. Feb. 79 £3.22
ADJUSTABLE PSU. Feb. 79 0.460

Case (horizontal layout) £521 extra.
HEADPHONE ENHANCER. Jan. 79 £2.60
FUZZ BOX. Dec. 78 £6.20
MIC. AMP. Dec. 78 £2 80
AUDIBLE FLASHER. Dec. 78 El '21
VEHICLE IMMOBILISER. Inc. PCB. Dec. 78 £5. 74
AUDIO EFFECTS OSCILLATOR. Nov. 78 0.99 inc. board
PASSIVE MIXER. Occ. 78 L372
FUSE CHECKER. Oct. 78 £1.97
TREASURE HUNTER. Oct. 78 LI7.86 less handle & toll former
GUITAR TONE BOOSTER. Sept. 78 £4.99 in. p.c.b.
SOUND TO LIGHT. Sept. 78 £6.98
FILTER £1.66
CAR BATTERY STATE INDICATOR. Sept. 78 LI  79

less case inc. PCB.
R.F. SIGNAL GENERATOR. Sept. 78 £20.97
SLAVE FLASH. Aug. 78 £3.20 less SKI
LOGIC PROBE. July 78 L2.53
IN SITU TRANSISTOR TESTER. June 78 05'76
FLASHMETER. May 78 £12.84 less calc and diffuser
POCKET TIMER. April 78 £2.98
WEIRD SOUND EFFECTS GENERATOR. Mar. 78 [4'80
CHASER LIGHT DISPLAY. Feb. 78 £23.59

inc. p.c.b. case extra £5'21.
AUDIO VISUAL METRONOME. Jan. 78 £5  12
ELECTRONIC TOUCH SWITCH. Jan. 78 0.33 less case
RAPID DIODE CHECK. Jan. 78 £2.34
AUTOMATIC PHASE BOX. Dec. 77 £9.55 inc. p.c.b.
VHF RADIO. Nov. 77 L1436
ULTRASONIC REMOTE CONTROL. Nov./Dec. 77 £16.09
ADD-ON CAPACITANCE UNIT. Sept. 77 £599
PHONE/DOORBELL REPEATER. July 77 L638
ELECTRONIC DICE. March 77 £4.83

MEMORY BANK
SYNTHESISER

Miniature synthesiser featuring
vibrato, envelope, tempo, volume
+ pitch controls. Uses 24 push
button switches in a keyboard
style layout. Based on a custom
designed I.c. The accessible
memory stores a 32 beat length
sequence Of notes + spaces.
Can be played 'live'. Fitted with
an Internal speaker. Jack socket
allows the use of an external
amplifier if wished. Memory
Bank Synthesiser £33 IS.

3 BAND S.W. RADIO
Simple T,R.F. Design. Covering
most Amateur Bands and Short
Wave Broadcast Bands. Five
controls. Bandset, Bandspread
Reaction, Wavechange and
Attenuator. Coil section is by
Wavechange Switch. Use with
Headphones or a Crystal ear-
piece. Kit contains all the com-
ponents required including the
P.C. Board and Case. Instruc-
tions are included with this kit.
KIT £18'97. Headphone extra
E2 98.

MAGENTA ELECTRONICS LTD.
EJ28, 98 CALAIS ROAD, BURTON -ON -TRENT, STAFFS.,
DE13 OUL. 0283-65435. 9.12, 2-4 MON.-FRI. ADD 40p P. & P. TO
ALL ORDERS. Callers by appointment only.
ALL PRICES INCLUDE 15°0 V.A.T. OFFICIAL ORDERS WELCOME.

IRISH REPUBLIC 6 B.F.P.O. EUROPE:
Deduct 10% from prices shown Payment.
must be in Sterling.
No Overseas orders.
ACCESS and BARCLAYCARD (VISA)
ORDERS ACCEPTED BY PHONE OR
POST.

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

C106D 56p
TIC46 49p
0A47 11p
0A90 9p
0A202 160
W005 33p
WO6 47p
Z5J £2 92
IN4001 5)p
IN4005 6p
IN4148 5p
IN5404 18p

2N5457 58p
2N5484 63p
40673 98p
AC128 29p
AC141 31p
AC142 390
AC176 37p
BC182 11p
BC182L 11p
BC183 11p
BC184 11p
BC184L 11p

BFY51 24p
BFY52 23p
BFX88 32p
BRY39 rtilp
MPSA65 39p
RPY58A £1 16
TIP31A 52p
TIP32A 83p
TIP33A 94p
TIP34A 99p
TIP121 £1 12
TIP2955 69p

LINEAR I.C.s
555 32p
556 79p
741 28p
748 55p
CA3080 £1 21
CA3085A £1 32
CA3130T £1 12
CA3140E 57p
HA1388 £2 85
ICL7611 £1 04
1CL8038CC£3 92

LM2917N £2 27
LM3900W 85p
LM3909N 79p
LM3911N £1 55
LM3914N £2 89
LM3915N £2 98
MC3340 £2 15
TBA820 £1 05
TL064 £2 59
U2378 £1 69
ULN22838 £1 47
ZN1034E £2 19

IN5408 19p BC212 11p TIP3055 69p ICM7555 £1 19 ZN414 E1 09
BF244B 87p BC212L 11p TIS43 38p LF351 511p ZN419CE £2 59
MPF102 69p BC213 11p TPSAI3 35p LF353 96p ZN424E E2 14
TIS88A 57p BC214 11p 2N3053 25p LF356 99p ZN425E £5 98
VN67AF £1 21 BC214L 11p 2N3055 59p LM301 AN 39p CMOS
2N3819 21Ip BD131 Up 2N3702 11p LM309K £2 99 4001 27p
2N3820 7$p BEY50 25p 2N3704 11p LM317K £3 56 4011 28p

LM317T £2.55 4013 55p
:W CARBON FILM RESISTORS LM324N 79p 4017 95p
E12 SERIES. 1R -10M 1;p each LM380N 99p 4020 £1 20
MIN. HORIZ. PRESETS. 100R -4M7 12p each LM381N £1 98 4024 76p
MIDGET POTS. LINEAR. 470R -4M7 37p each LM382N £1 62 4069 31p
LOG. 4K7 -2M3 30p each LM386N £1 04 4081 29p
SWITCHED POTS. 4K7 -1M. LIN. 75p. LOG 76p LM387N £1 39 4093 89p

LM389N £1 29
LM1830 £2.32

4522 £1 79
40174 £1 50'POLYESTER (C210) CAPACITORS, 250V

10nF; 15nF; 22nF; 33nF; 47nF 7p each. 68oF;
100nF Sp. 150nF; 220nF 12p. 330nF 15p. 470nF 20p. OPTO
680nF 28p. 1uF 33p. 1 .5uF 49p. 2 2riF 65p. BPX25 ... £2 24

2N5777 60p
SUB MINIATURE PLATE CERAMICS, 63V ORP12 99p
Values in pF: 2 2; 3 3; 4 7; 5 6; 6 8; 8 2, 10; 15; TIL32 111p

22; 33; 47 6 56pF 7p each. 68pF; 100pF 7p each. TIL78 74p
150pF: 2200F, 330oF 11p each. 3900F, 470pF, LEDS WITH CLIPS
1000pF 5p each. 2200pF 6p each. 3300pF, 4700pF 3mm. Red 15p. Green lap.
7p each. 10nF 13p. 100nF 22p. 47nF lip. Yellow 20P

5mm. Red 16p. Green 28p.
Yellow 29p.ELECTROLYTIC CAPACITORS

AXIAL Leads: 1uF/16V 11p; IllF/63V, 10/100V FLASHING LED 78p
12p; 2 2mF,63V, 3 3uF,63V, 4 7uF/63V 12p; RECTANGULAR. Red 511P

10riF/16V 11p; 10AF/25V, 10uF163V 120; 22uF,10V, MAINS PANEL. Neon 32p
22aF125V 12p; 22uF/63V ISp; 330F/40V, 47uF/25V ZENER DIODES. 400rnW.12p; 470F/40V 15p; 470F/63V ltp; 100uF/16V 12p;
1000/25V 15p; 100uF/40V lop; 1000F/63V 29p;
2200/10V 15p; 220oF/25V 19p; 470uF/16V 29p:

BZY88. Range 2V7 to 33V.
12p each.

4708F/25V 36p; 470,uF/40v 55p; 680,1F116V 32p; I.C. SOCKETS
1000pF/10v 30p; 10004tF16V 33p; 100011F/25V 46p; 8 pin 16p 18 pin 22p
1000nF/40V 58p; 1000uF/63V 79p; 2200pF/10V 39p; 14 pin 17p 24 pin 4/1p
2200uF/25V 64p; 220011F/63V £1 10. 16 pin 11Ip 28 pin 45p

SWITCHES JACKSON
MIN. TOGGLE spst 59p; spdt 69p; dPdt 79p. 300pF dilecon £2 36
MIN. PUSH ON. 18p. PUSH OFF. 22p. 500pF dilecon £2 92
FOOTS WITCH & ALT. ACTION spco £1 39; C804 Ver. Capac.: 10pF £2 28.

dpco El U. 25pF £2 46. 50pF £2,45. 100pF
ROTARY SWITCHES.1p 12 way, 2p 6w, 3p 4w,

4p 3w 69p each
£2 83. 150pF £3.48.
'01' 365pF £3 IL '02' 365pF £4 49.

12V 185R DPCO RELAY E2911 '02' 208 + 176pF £3.98.

SPEAKERS. Miniature. 8 ohm 87p 64-75 ohm 89p
CRYSTAL EARPIECE 65p MAGNETIC EARPIECE 150
MONO HEADPHONES £2,98 STEREO HEADPHONES E4.35
TELEPHONE PICK-UP COIL .... 72p F.M. AERIAL 49p
MIN. BUZZERS. 6V. 50p. 9V. £110. 12V. 65p.
ANTEX X25 SOLDERING IRON -25W ES 98
SOLDERING IRON STAND El 99
SPARE BITS (for X25). Small, standard, large 65p each
HOW TO SOLDER SHEET 12p
SOLDER BOBBIN 30p
DESOLDER PUMP £5 98
DESOLDER BRAID 69p
SOLDER. Handy size 911p
HEAT SINK TWEEZERS 15c,
LOW COST CUTTERS £1 69
LOW COST LONG NOSE PLIERS £1 68
WIRE STRIPPERS + CUTTERS £248
PCB ASSEMBLY JIG £11 98
PCB ETCHING KIT £4 98
PLASTIC TWEEZERS 69p
EUROBREADBOARD £6 20
BIMBOARD 1 £6 48
S. DEC E3 93

PP3 CLIPS 10p PP9 CLIPS lip
PANEL METERS. 60 x 45mm.50nA, 1000A, InA, 1A, 25V E.4811 each
VEROBOARD 0 1" COPPER. 10 strips, 24 holes E1.20 per 5
24S 37H. 78p. 24S 50H. 89p. 36S 37H. 89p. 36S 50H. Up.
TERMINAL PINS 4llp,100
PIN INSERTION TOOL £1 69 SPOT FACE CUTTER £1 23

MULTIMETER TYPE 1. 1,000 opv with probes. 2" x 3;" x 1" £6 66
MULTIMETER TYPE 2. 20,000 opv with probes. 5" x al" x 1t"£14 75
CROC CLIP TEST LEAD SET. 10 leads with 20 clips 99p
CONNECTING WIRE PACK. 5 , 9yd coils 65p
RESISTOR COLOUR CODE CALCULATOR 21p
TOWERS INTERNATIONAL TRANSISTOR SELECTOR £10 35
AM -FM AIRCRAFT BAND PORTABLE RADIO Et 98
2 STATION DESK INTERCOM £7 43 3 STATION Et 98
PLUG-IN POWER SUPPLY. 4'5V, 6V, 9V, 300rnW £3.89
DIMMER SWITCH E3 98
PVC TAPE. 3 reels 34p
DENTISTS INSPECTION MIRROR L2115
JEWELLERS EYEGLASS Et 50
HAND MAGNIFIER. 3" E2 99
ILLUMINATED MAGNIFIER. 11."E1.14 3" E3.19
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New! Sinclair ZX81
Personal Computer
Kit: 141V complete

computer comprehension Built*Reach advanced

in a few absorbing hours 25

1980 saw a genuine breakthrough the
Sinclair ZX80, world's first complete
personal computer for under £100. At
£99.95, the ZX80 offered a specification
unchallenged at the price.

Over 50,000 were sold, and the
ZX80 won virtually universal praise from
computer professionals.

Now the Sinclair lead is increased:
for just £69.95, the new Sinclair ZX81
offers even more advanced computer
facilities at an even lower price. And
the ZX81 kit means an even bigger
saving. At £49.95 it costs almost
40% less than the ZX80 kit!

Lower price: higher capability
With the ZX81, it's just as simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

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

And the ZX81 incorporates other
operation refinements -the facility to
load and save named programs on
cassette, for example, or to select a
program off a cassette through the
keyboard.

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

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

Proven micro -processor, new 8K BASIC
ROM, RAM-and unique new master chip.

Kit or bull
it's up to you!
The picture shows dramatically hgiv
easy the ZX81 kit is to build: just four
chips to assemble (plus, of course the
other discrete components) -a few
hours' work with a fine -tipped soldering
iron. And you may already have a
suitable mains adaptor -600 mA at 9 V
DC nominal unregulated (supplied with
built version).

Kit and built versions come complete
with all leads to connect to your TV
(colour or black and white) and
cassette recorder.

New
Sinclair
teach -yourself
BASIC
manual
Every ZX81 comes
with a compre-
hensive, specially -
written manual -a
complete course
in BASIC program-
ming, from first principles to complex
programs. You need no prior knowledge ;
-children from 12 upwards soon
become familiar with computer
operation.

ZX8I
BASIC

0
1 1
12
13
14
16
16
20
22

16
24
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28
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New, improved specification
 Z80A micro -processor -new faster
version of the famous Z80 chip, widely

recognised as the best ever made.

 Unique 'one -touch'
key word entry:
the ZX81

eliminates a great
deal of tiresome

, typing. Key words
(RUN, LIST, PRINT,

etc.) have their own
single -key entry.

 Unique syntax-
, check and report codes
identify programming

/ errors immediately.i
 Full range of mathematical

and scientific functions accurate
to eight decimal places.

 Graph -drawing and animated -
display facilities.

'  Multi -dimensional string and
numerical arrays.

 Up to 26 FOR/NEXT loops.

 Randomise function -useful for games
as well as serious applications.

 Cassette LOAD and SAVE with
named programs.

 1K -byte RAM expandable to 16K
bytes with Sinclair RAM pack.

 Able to drive the new Sinclair printer
(not available yet -but coming soon!)

 Advanced 4 -chip design: micro-
processor, ROM, RAM, plus master chip
- unique, custom-built chip replacing
18 ZX80 chips.

ZX81
Sinclair Research Ltd,
6 Kings Parade, Cambridge, Cambs.,
CB2 1SN. Tel: 0276 66104.
Reg. no: 214 4630 00

Everyday Electronics, May 1981

If you own a
Sinclair ZX80...
The new 8K BASIC ROM used in the
Sinclair ZX81 is available to ZX80
owners as a drop -in replacement chip.
(Complete with new keyboard template
and operating manual.)

With the exception of animated
graphics, all the advanced features of
the ZX81 are now available on your
ZX80-including the ability to drive the
Sinclair ZX Printer.

Coming soon -
the ZX Printer.
Designed exclusively for use with the
ZX81 (and ZX80 with 8K BASIC ROM),
the printer offers full alphanumerics
across 32 columns, and highly sophisti-
cated graphics. Special features include
COPY, which prints out exactly what is
on the whole TV screen without the
need for further instructions. The ZX
Printer will be available in Summer 1981,
at around £50 -watch this space!

16K -BYTE RAM
pack for massive
add-on memory.
Designed as a complete module to fit
your Sinclair ZX80 or ZX81, the RAM
pack simply plugs into the existing
expansion port at the rear of the com-
puter to multiply your data/program
storage by 16!

Use it for long and complex pro-
grams or as a personal database. Yet it
costs as little as half the price of com-
petitive additional memory.

How to order your ZX81
BY PHONE -Access or Barclaycard
holders can call 01-200 0200 for personal
attention 24 hours a day, every day.
BY FREEPOST -use the no -stamp -
needed coupon below. You can pay by
cheque, postal order, Access or
Barclaycard,
EITHER WAY -please allow up to 28
days for delivery. And there's a 14 -day
money -back option, of course. We want
you to be satisfied beyond doubt -and
we have no doubt that you will be.

rTo: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY. Ordeil
Oty Item Code Item price

£
Total

£
Sinclair ZX81 Personal Computer kit(s). Price includes
ZX81 BASIC manual, excludes mains adaptor. 12 49.95
Ready -assembled Sinclair ZX81 Personal Computer(s).
Price includes ZX81 BASIC manual and mains adaptor. 11 69.95

Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 8.95

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

8K BASIC ROM to fit ZX80. 17 19.95

Post and Packing. 2.95

Please tick if you require a VAT receipt 0 TOTAL £

*I enclose a cheque/postal order payable to Sinclair Research Ltd, for £
*Please charge to my Access/Barclaycard account no.till I I I I I I ti
*Please delete/complete as applicable. Please print.

Name: Mr/Mrs/Miss 1111111111111111111
Address

LFREEPOST - no stamp needed. EVE051
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GREENWELD
443D MILLBROOK ROAD,
All prices include VAT-just

THE SPECTACULAR
1981 GREENWELD

Component Catalogue
Bigger and better than ever!!!
 60p discount vouchers
 First Class reply paid envelope
 Free Bargain List
 Priority Order Form
 VAT inclusive prices
 Quantity prices for bulk buyers
SEND 75p FOR YOUR COPY
NOW!!!
VEROBLOC BREADBOARD
New from Vero, this versatile aid for
building and testing circuits can accom-
modate any size of IC. Blocs and be joined
together. Bus strips on X & X axis-total
360 connexion points for just E4.15.
(Photo shows 2 blocs)

1/

so.

TTL AND REED PANEL
Z529 74 Series ICs-Gates and complex
logic. 20 asstd. ICs on panels £1; 100 ICs
£4.
Z527 2 > 6V reed relays, 6 x 2S030 or
25230 6 x 400V rests, + R's. Only 50p.

IN4006 DIODES
Special purchase of 1A rests, Russian
made. Packed In boxes of 300, £8 50 per
box; 4 boxes £30 00 ; 10 boxes E75 00.

DISC CERAMICS
0 220F 12V 9min dia. Ideal for decoupling.
100 for £2.75; 1000 £20.00.
0050F 12V 15min dia. 100 £1 .50; 1000
£12.00.

TRANSISTOR PACK K516
Take advantage of this unbelievable offer!!
Small signal NPN/PNP transistors in
plastic package at an incredibly low, low
price!! Almost all are marked with type
number-almost all are full spec devices,
some have bent leads. Over 30 different
types have been found by us, including
BC184/212/238/307/328; 13E196/7; ZTX107
8/9/342/450/550 etc. Only available as a
mixed pack at £31100; £71250; £25/1000.

CALC CHIPS 60p!!!
New full spec, supplied with data. Type
MK50321-full function Inc memory. Only
sop.

741 - 7 for £1
555 -5 for £1

DISPLAYS
8 and 9 digit 7 -segment bubble type for
above chips-most have minor faults dud
segment etc. Mixture of 2 or 3 different
types with data. 5 for £1'00.

REGULATED PSU PANEL
Exclusive Greenweld design, fully variable
0-28V dr 20mA-2A. Board contains all
components except pots and transformer.
Only £7-75. Suitable transformer and pots
£6-00. Send SAE for fuller details.

P.C. ETCHING KIT Mk V
The bust value In etching kits on the
market-contains 103 sq ins copper clad
board, Ferric Chloride, Etch resist pen,
abrasive cleaner, two miniature drill bits,
etching dish and instructions. All for
£4.95.

SLIDER POT SCOOP!!!
Made by Piher, types PL40CP. Silly prices
for superb goods!!
PL40CP-69 16 r 9mm, 40mm slide
length. 220R, 21.2 or 10k lin only. Prices
(any mix): 1-24 20p; 25-99 17p; 100+ 14p.

COMPONENT PACKS
K503 150 wirewound resistors, 1W -12W.
Wide range of values. £2.00.
K511 200 small value poly, mica, ceramic
caps for a few pF to 0' 20F £1 20.
K518 200 disc ceramic caps. Big variety of
values and voltages. £1.00.

BARGAIN LIST 13 -

10 page A4 list with 800 different items,
many unusual, all at cut-price-switches,
relays, pots, R's, C's, connectors, hard-
ware, semiconductors, meters, displays,
packs, panels, motors etc. etc. And its
FREE!-just send 9 x 4 stamped SAE.

SOUTHAMPTON S01 OHX
add 40p post. Tel (0703) 772501

£1 BARGAIN PACKS
Each pack £1; any 25 packs £22
K101 16 BC2396 transistors
K102 15 BC349A transistors
K103 10 BC546B transistors
K104 18 BC182B transistors
K105 50 1N4148 diodes
K106 18 BC184L transistors
K107 18 BC2131 transistors
K108 8 2N5060 thyristors, 30V 0.8A T092

case
K109 15 BC114 transistors
K110 4 80131 transistors
K111 4 BD132 transistors
K112 12 3A 100V rests, wire ended
K113 30 DA002 reds 150V Cr 5A
K114 15 XK61t6 (8E241) transistors
K115 18 SP1218 (2N3702) transistors
K116 10 MPSLOI NPN 140V T092
K117 10 8E450 PNP TV IF amp transistor
K118 16 ME4101 NPN 60V AF low noise
K119 10 2N5401 NPN 160V T092
K120 6 prs 2SD96/2SB496 AF 0/P sim

to AC128/176
K121 20 7V5 400mW zeners
K122 10 VR525 5.25V 2.2W zener
K123 10 56V 1W zener
K124 50 020F disc ceramic
K125 200 1k 5% 5W carbon film resistors
K126 100 3000pF 63V polystyrene preformed

caps
K127 25 470F 25V axial lead caps
K128 25 1trriF 40V do
K129 8 AA113 diodes
K130 25 470R V 0.1W presets
K131 10 VA1086 thermistor
K133 20 3 way 5A term blocks
K134 50 unmarked untested 0071 type

transistors
K135 30 4.70F 10V radial elecs
K136 4 AC187k transistors
K137 5 180F tow non -polarised caps
K138 30 5" coil former with slug
K139 40 .0250F 50V mylar caps
K140 30 05 do
K141 40 0.010F 400V axial caps (C296)
K142 25 wire ended neons std size, 90V
K143 200 squares mica insulation 25mm

sq.
K144 30 1125 3W wirewound resistors
K145 10 15000F 16V caps-radial PC

mntg
K146 25 3300F 4V axial caps
K147 3 1508F 350V caps-radial PC mntg
K148 30 transformer former type X228
K149 12 Ferrite rod type X036
K150 10 switches type W430
K151 12 0.125" red LED's
K152 10 0.2" red LED's
K153 30 T05 heat sinks, same as G104
K154 15 5 pin 180° Din socket, clip fix
K155 100 metres thin flex (50x 2m lengths)
K156 15 I)" chassis mntg fuseholder
K157 12 16 pin OIL -OIL IC sockets
K158 6 SPCO centre off white rocker

switches
K159 20 0-3W presets 500k V with knurled

knob
K161 20 0.3W presets 2k5 V
K162 20 0-3W presets 2M5 V with knurled

knob
K163 400 15R 5W 5% preformed vert mntg

resistors
K164 50 22pF 2% silver mica caps
K165 20 Sub -min reed switch, body 20mm

long
K166 100 3300pF 630V polyester PC mntg

caps
K168 50 AA144 diode preformed as above
K169 30 8V2 400mW zener as K167
K171 25 11V do
K173 12 1-50F 25V tart bead caps
K174 12 0.470F 25V tent bead caps
K175 100 2000pF 25% 125V p/s cans
K176 24 150R 0.1W vert presets
K177 24 470R 0-1W horiz presets
K178 24 470R 0-1W vert presets
K179 24 2k 0.1W horiz presets
K180 24 2k 0-1W vert presets
K181 24 2k2 01W horiz presets
K185 200 IR 5W CF preformed R's for

Horiz mntg, 15mm centres
K187 18 PE5030 NPN Si T092 transistors.

Vce 35V, Hfe 75
K188 18 F544 PNP Si TO92 transistors

Vice 20V, Hfe 300
K189 30 1N649 600V 0.4A diodes, pre-

formed for H mntg.

A NEW . AND EXCITING HOBBY!!
BIG .WELL ILLUSTRATED BOOK

Ideal tor beginners - gives
lots of general information
- explains how to build
lots 01 projects
Intercom, Rain Alarm,
Radios.Organ,ParkIng

Light etc. All parts
supplied and can be
re-used on special
deck provided, so
NO SOLDERING is

required. Just neeas
erV battery.

£17.50 inc. VAT 8 Post
Also
ADVENTURES WITH MICROELECTRONICS

- Explore the world of silicon chips -
All components 8. Deck, (.27.95,,, vocri

CONTINUE THEIR SPECIAL OFFER

mini 20
20k Q. V d.c. 6-6k V a.c.

altimeter
only £19.50
INCLUSIVE OF POST
PACKAGE V.A.T.

V

A

AxF,,

mini 20

1000 V

300 V
100 V
30 V --
10V

3000me,

30mA/A
30OrnA

3mA

10 10

The Mini 20 is an ideal instrument for the constructor.
This special offer is a wonderful opportunity to acquire an
essential piece of test gear with a saving or nearly El 0
on the normal retail price.
The 26 ranges cover all likely requirements. Operation is
straight -forward, just turn the selection switch to the re-
quired range.

RANGES:
d.c.V: 100mV, 1V, 10V, 30V, 100V, 300V, 1000V.
a.c.V: 10V, 30V, 100V, 300V, 1000V.
d.c.1: 50uA, 1mA, 10mA, 100mA, 1A, 3A.
a.c.1: 3mA, 30mA, 300mA, 3A.
Ohms: 0-1W.2, 1014.2, 100k!.2,

Movement protected by internal diode and fuse.
The instrument is supplied complete with case, leads
and instructions.

For details of this and the many other exciting instru-
ments in the Alcor range, including multimeters,
component measuring and electronic instruments please
write or telephone:

Instruments Ltd.
19 MULBERRY WALK  LONDON SW3 60Z  TEL. 01.352 )897  TELE X 918867
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KITS FOR SOUND EFFECTS AND OTHER PROJECTS

G.S.C: (UK) Limited, Dept. 4Z
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex. CB11 3A0
Telephone: Saffron Walden (0799) 21682
Telex: 817477.

P. E. PHASER
An automatic 6 -stage phasing unit with integral oscillator.

Set of basic comps, PCB 6 chart KIT 88-1 £1091
Text photocopy Text 88 U
Knob, skt, switch HW 88 E1-63

ELEKTOR PHASING & VIBRATO UNIT
Includes manual and automatic control over the rate of
phasing 6 vibrato, and has been slightly modified to also
Include a 2 -Input mixer stage.

Set of basic romps, PCB & layout chart KIT 70-2 £21 87
Text photocopy Text 70  87
Knobs, skts, SW's HW 70 £3 27

P.E. MINISONIC MK2 SYNTHESISER
A portable mains operated miniature sound synthesiser with
keyboard circuits. Although having slightly fewer facilities
than the large Formant synthesisers the functions offered by
this design give it great scope and versatility.

Set of basic component kits (excl. KBD R's & tuning pots-
see list for options available) and PCBs (incl. layout charts)

KIT 38-25 £80 14
"Sound Design" booklet £1 00

P.E. 128-NORE SEQUENCER
Enables a voltage controlled synthesiser to automatically play
pre-programmed tunes of up to 32 pitches and 128 notes long.
Programs are keyboard initiated and note length and rhythmic
pattern are externally variable.

Basic comps, PCBs and charts KIT 76-7 E35 MI
Set of text photocopies Text 16 £1 34
Knobs, skts, SW's HW 76 £6 42

P.E. GUITAR EFFECTS PEDAL
Modulates the attack, decay and filter characteristics of a
signal from most audio sources, producing 8 different switch -
able effects that can be further modified by manual controls.

Basic parts, PCB & chart KIT 42-4 £7 68
Text photocopy Text 42 28
Knobs, skts HW 42 £1 $5

P.E. GUITAR OVERDRIVE
Sophisticated versatile fuzz unit including variable controls
affecting the fuzz quality whilst retaining the attack and decay,
and also providing filtering. Can be used with other electronic
instruments.

Basic parts, PCB 6 chart KIT 56-3 £11 '22
Text photocopy Text 56 '68
Knobs, skts HW 56 £2.29

P.E. GUITAR SUSTAIN
Maintains the natural attack whilst extending note duration.

Basic comps, PCB 6 chart KIT 75-1 £6 99
Text photocopy Text 75 -38
Knobs, skts HW 75 91

DEPT EEI4, 22 HIGH STREET,
SIDCUP, KENT DAI4 6EH

EE 3-CHAN STEREO MIXER
Full level control on left & right of each channel, and with
master output control and headphone monitor.

Basic comps, PCB 6 chart KIT 107-1 £0 61
Text photocopy Text 108 65
Knobs, skts & sw's HW-107 £319

3 -MICROPHONE STEREO MIXER
Enables stereo live recordings to be made without the 'hole
In the middle' effect. Independent control of each microphone.

Basic comps, PCB & chart KIT 108-1 ES 41
Text photocopy Teat 108  55
Knobs, skts 6 sw's HW-108 £2 55

EE HEADPHONE AMPLIFIER
For use with magnetic, ceramic or crystal pick-ups, tapedeck
or tuner, and for most headphones. Designed with RIAA
equalisation.

Basic comps. PCB & chart KIT 104-1 £9 79
Text photocopy Text 104 85
Knobs & sockets NW 104 £2 50

EE AUDIO EFFECTS UNIT
A variable siren generator that can produce British & Ameri-
can police sirens, Star Trek Red Alert, heart-beat monitor
sounds. etc.

Basic comps, PCB & chart KIT 105-1 £4.87
Text photocopy Text 105 '65
Knobs, skts 6 switch HW 105 £1 91

GUITAR PRACTISE AMPLIFIER
A 3 watt mains powered amplifier suitable for instrument
practise or as a test gear monitor. Drives 8 or 15 ohm loud-
speaker.

Basic comps, PCB & chart KIT 106-1 L9-111
Text photocopy Text 106  65
Knobs, skts, switch HW 106 £2-02

SIGNAL TRACER & GENERATOR
Allows audio signals to be injected into circuits under test,
and for tracing their continuity. Includes frequency & level
controls.

Basic comps, PCB 6 chart KIT 109-1 £5 00
Text photocPY Text 109 55
Knobs, skts, sw's 4 probes HW 109 £317

ELEKTOR FUNNY TALKER
Incorporates a ring modulator, chopper and frequency modu-
lator to produce fascinating sounds when used with speech
and music signals.

Basic comps PCB (as publ.) KIT 99-1 £9.60
Text photocopy Text 99 ,40
Knobs, & skts HW99 £1.22

ELEKTOR FREQUENCY DOUBLER
For use with guitars and other electronic instruments to
produce an output 1 octave higher than the input. Inputs and
outputs may be mixed to give greater depth.

Basic comps, PCB (as publ.) KIT 98-1 ES -4S
Text photocopy Text 98 -20
Knobs & skts HW98 £1 24

P.E. SPLIT -PHASE TREMOLO
Simple but effective substitute for a rotary cabinet. An
internal generator is phase -split and modulated by the music
input signal and fed to 1 or 2 amplifiers. Suitable for elec-
tronic guitars and other instruments.

Basic comps, PCB & chart KIT 102-3 £1768
Text photocopy Text 102 -65
Knobs & skts HW 102 E2-53

P,E. SWITCHED TONE TREBLE BOOST
Provides switched selection of 4 preset tonal responses.

Set of basic components, PCB & chart KIT 89-1 £4.34
Text photocopy Text 89 70
Knobs, skts, sw's 1-IW 89 61-49

P. E. SMOOTH FUZZ
Set of basic components, PCB 6 chart KIT 91-1 E052

Text photocopy Text 91 -55
Knobs & skts HW 91 E1-22

P.E. TUNING FORK
Produces 84 switch -selected frequency -accurate tones with
an LED monitor clearly displaying beat -note adjustments.

Set of basic comps, PCB & chart KIT 46-3 E23  32
Text photocopy Text 46 97

Knobs, skts SW HW 46 £2,119
P.E. AUTO-WAH UNIT
Automatic Wah or Swell sounds with each note played.

Basic comps, PCB 6 chart KIT 58-1 £10 11
Text photocopy Text 58  ss
Knobs & skts HW 58 E1 26

ELEKTOR CHOROSYNTH
A 24 -Octave Chorus synthesiser with an amazing variety of
sounds ranging from violin to cello and flute to clarinet,
amongst many others. Experienced constructors can readily
extend the octave coverage.

Basic comps, PCBs & charts KIT 100-8 E44.39
Text photocoPtY Text 100 -70
Knobs, skts, sw's HW 100 £1155

COMPONENT SETS Inc! all necessary
res, caps, sits, pots, Wormers. Hardware
such as cases, kbds, etc, are not Inc', but
most can be bought separately. Fuller details
in lists.

ADD: POST & HANDLING
U.K. orders; under E1 add 35p, under £20
add 70p, over EU add £1. Recommended
insurances against postal mishaps: add

50p for rover up to £50, £1 for £100 cover,
etc., pro -rata, must be added to credit card
orders. N.B. Eire, C.f., B.F.P.O. and other
countries are subject to higher rates.
ADD 15% VAT
(or current rate If changed). Must be added
to full total of goods, post & handling on all
U.K. orders. Does not apply to exports, or to
photocopies.
LIST: Send stamped addressed envelope

with all U.K. requests for tree list giving
fuller details of our goods. Europe send 35p,
other countries send 75p, or equivalent in
International reply coupons.
MANY MORE KITS
for synthesisers, Rhythm Generators, and
other projects, big, smal I, simple or complex,
are available, plus a range of keyboards,
separate components and accessories.
Details in our lists.

TERMS: C.W.O., MAIL ORDER OR
COLLECTION BY APPOINTMENT
(TEL: 01-302 61114). MON-FRI.

OILIKLAMLUID

17SA 0.91:1F SS

Guess who builds this great

Logic Probe...YOUEzyr11.92
With this easy -to -build Logic Probe Kit from GSC and just a
few hours of easy assembly - thanks to our very descriptive
step-by-step manual - you have a full performance logic
probe.

With it, the logic level in a digital circuit is indicated by light
from the Hi or Lo LED; pulses as narrow as 300 nanoseconds
are stretched into blinks of the Pulse LED, triggered from
either leading edge. You'll be able to probe deeper into logic
with the LPK-1, one of the better tools from GSC.

Complete,
easy- to- follow
instructions
help make this a
one-night project.

GLOBAL SPECIALTIES CORPORATION " - - - - - - - I- .. mi. - .. ... ... .. -,M ,
GLOBAL SPECIALTIES CORPORATION. DEPT 4Z

I Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex. I
Name

I Address

I
I

Inc P&P and 15% VAT I enclose cheque
LPK-1 £14.86 PO for

Phone your order with Access, Barclaycard
El or American Express Card Na Expiry date

EN ME NM In NMI I= Ill

FREE Catalogue

tick box:
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THAT'S LOGIC
This month's free gift will round off
nicely our eight -part series explaining
i.c.s., which concludes in this issue.

An examination of this 24 -page
glossary will show, amongst other
things, how much of the special
vocabulary of electronics is directly
attributable to integrated circuits.
Clearly these devices are now pillars
of the electronic establishment.

Integrated circuits themselves are
divided into two main classes, ,com-
monly known as linear and digital de-
vices, respectively. The latter class
brings us into the field of logic. This
is the stuff computers thrive on; but
not only computers, for digital tech-
niques are now employed extensively
in a vast number of circuits, many of
them quite uncomplicated and com-
monplace. It follows therefore that
an understanding of digital counting
methods and the manner in which
electronic gates (switches) are de-
ployed to process streams of digits is
necessary for all who wish to maxi-
mise their appreciation and practical
use of electronics.

This is where our new series Intro-
duction To Logic comes in. It will
provide a clear-cut guide for the new-
comer to this subject, and at the
same time be a useful refresher
course and handy source of reference
for others. Remember though that
every instalment is vital to the whole,
so don't miss out on a single issue of
EE-that's logic, isn't it?

F.M. FOR THE CITIZENS
The Home Secretary's announce-

ment that a Citizens Band radio ser-
vice will be authorised sometime in
the autumn has been greeted with
qualified rejoicing by the champions
of this form of personal two-way
communications.

The snag for those who have
beaten the gun, is that their a.m.
equipment will remain illegal in the
UK. For while the Home Office has
been forced to bow to the popular
demand for a frequency of 27MHz,
it has taken into account the real
dangers of interference to television
reception created by amplitude modu-
lated signals on this frequency, and
has therefore plumped for frequency
modulation as being the lesser of the
two evils from the TVI point of view.

The threat of this nuisance is not
going to disappear for a very long
time-if at all. Viewers who suffer
from picture break-up or interference
on sound caused by transmissions
from either licensed amateurs or
illegal CB operators could find an
answer to the problem in this month's
article TVI Filters.

Our June issue will be published on Friday, May IS. See page 331 for details.

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

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

We cannot undertake to engage in discussions on the telephone.

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

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

All reasonable precautions are taken to ensure that the advice and data given to
readers are reliable. We cannot however guarantee it, and we cannot accept legal re-
sponsibility for it. Prices quoted are those current as we go to press.
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LIGHTS
REMINDER

THERE have been many circuits pub-
lished in the past for reminding

the driver that the car lights have
been inadvertently left on, so the
author decided to incorporate in his
version an extra facility at minimal
extra cost and complexity, to make
the project a little different.

This unit will give an audible
warning if the car lights are on and
one or other of the doors that oper-
ate the car courtesy light are opened.
What also happens whenever the car

door is opened and then closed (con-
ditions for one entering the car) is
that a cluster of 1.e.d.s light up show-
ing the position of the ignition switch.
This is most useful in dark ambient
conditions.

The 1.e.d.s stay illuminated for a
period of time and then switch off
automatically. This operates regard-
less of whether or not the ignition
switch is on or off. The circuit to be
described here is suitable only for
negative earth vehicles.

CIRCUIT DESCRIPTION
The circuit diagram of the Lights

Reminder is seen in Fig. 1 to-
gether with relevant car wiring. The
system is based on a cos integrated
circuit, the 4011, a quad 2 -input NAND
gate, a common and inexpensive i.c.

Two of these gates, ICic and ICld
are connected to form an astable
multivibrator which has the feature of
being controlled, turned on or off, by
an input to each gate, pins 13 and 8
going high or low respectively.

The output of this oscillator is fed
through R3 to the base of TR1. This
drives a moderately high impedance
speaker. R4 is included to limit the
power dissipation in TR1 whilst main-
taining adequate output volume. Alter-
natively, R4 can be omitted if a more
powerful transistor, such as a BFX87,
is used to replace the BC478.

One input to IClc is held low
through the sidelights in the car and
the input to ICld is controlled by the
courtesy light circuit via the inverter
formed by ICla. Both inputs have to
be maintained at logic 1 for sus-
tained oscillator output.

Gates ICla and ICib form a short
duration timing circuit that is
triggered by the courtesy light switch.
The input to ICla is held high from
the 12 volt supply through the
courtesy filament lamp. This produces
a low output to feed ICld pin 8 to
inhibit the oscillator. When the
courtesy switch is made, this output
changes to a low producing a high at
pin 8. If the sidelights are also on
pin 13 is also high resulting in the
oscillator producing its tone in the
loudspeaker.

Fig. 1. The circuit diagram for the Lights Reminder and Ignition Locator with relevant car wiring.
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LIGHTS
REMINDER

and
IGNITION
LOCATOR

The completed
prototype unit with
lid removed
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Fig. 2. Shows the layout of
the components on the strip -
board topside and breaks
required on underside. Also
shows complete wiring de-
tails between board and
terminal strip to be fitted to
case exterior.
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COMPONENTS
Resistors

R1 22k12
R2 10k52
R3 1.8ki2
R4 1500
R5 22052

See

Shop
Talk

All 1W carbon page 334

Capacitors
C1 0.01,/iF polyester
C2 0.22,tiF polyester

Semiconductors
D1 1N4148
D2 -D4 TIL220 red I.e.d. (3 ofT)
TR1 BC478 pnp silicon
IC1 4011 CMOS Quad 2 -input

NAND gates

Miscellaneous
LS1 miniature loudspeaker 20 to

80 ohms
TB1 6 -way screw terminal block

Stripboard: 0.1 inch matrix, 26
strips x 17 holes; 14 -pin d.i.l.
socket for IC1; stranded p.v.c.
covered wire; plastics case, size
100 x 80 x 40mm; 6BA fixings
including 5mm long spacers and
shakeporof washers. (5 sets);
piggy -back crimp connectors (2
off); eyelet crimp connector (1

off).
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The completed prototype ready for installation in the car.
Also shown is the I.e.d. cluster ready for fitting around
the ignition switch.

The output from ICla also feeds
IC1b input (connected as an inverter)
via Dl. Normally pin 4 will be low so
IC1b output will be high. The 1.e.d.s
D2 to D4 will thus be off. When the
door is opened, pin 4 goes high and
C2 charges up quickly. IC1b follows
by going low resulting in the l.e.d.s
turning on. When the door is next
closed, pin 4 returns to low and C2
begins to discharge through IC1b in-
put. After a time set by the value of
C2, the voltage across this capacitor
drops below the logic high threshold
and pin 3 reverts to a high extinguish-
ing the l.e.d. cluster.

The value chosen for C2 produces
an l.e.d. on -time of approximately 30
seconds. This should be more than
enough time to sort out the right key
and insert it into the ignition switch.

Dl is included for two reasons: (1)
to limit C2 discharge path to input of
IC1b only, and (2) to prevent C2 volt-
age levels from interfering with
oscillator action.

ASSEMBLY
The position of the components on

the topside of the 0.1 inch matrix
stripboard is seen in Fig. 2 together
with the breaks to be made on the
underside. Make the required breaks

using the special
spot -face cutting
tool or a small drill
bit. Make sure
that any swarf pro-
duced is cleaned
off. Next insert the
Veropins followed
by the i.c. socket.
These will aid the
positioning of the
remainder of the
components.

LINK WIRES
Now connect the

link wires followed
by resistors, capa-
citors and semi-
conductors in this
order paying
special attention
to the polarities of
the latter. Do not
insert the i.c. in its
socket at this stage.
In the, prototype

sleeving was fitted over the link wires
as can be seen in the photograph, but
this is not essential.

Connect up the off -board wiring
using stranded wire-not the solid
core type, as this has a tendency to
break with vibration as will be experi-
enced in the car. Make secure
mechanical joints at the Veropins
before soldering.

LOUDSPEAKER
The speaker can be any value

between 20 and 80 ohms. The one
used in the prototype was the ear-
piece from an old telephone which
gave satisfactory results.

In the prototype this was glued to
the lid of the case which had a matrix
of holes drilled to allow the sound to
escape and be heard. It may be a
better idea however to make a small
bracket to hold the speaker in place
as the vibration it is likely to receive
could easily disturb an adhesive con-
nection.

Screw fix the board and the ter-
minal block to the case using shake -
proof washers as well. Drill some
small holes alongside the terminal
block to allow the cables to come
through from the board. Take off any
rough edges with a larger drill bit by
slightly countersinking the holes.
Finally connect the wires as shown
in Fig. 3 not forgetting the link wire
on the terminal block.

Fit the i.c. into the socket the right
way round. This is a cmos device so
please take the standard precautions.
The pins of the i.c. when first pur-
chased are normally slightly out of
true and need to be bent inwards to
fit the socket easily. Do this on a
metal tray or similar connected to

earth. Another quick way of earthing
yourself is to run a cable from earth
to your watch if it has a metal strap
as this gives a good connection. Once
completed the board is ready for test-
ing.

TESTING
It is as well to test the unit before

installing in the car and tapping into
the wiring system. A couple of bulbs
and switches and a 12 volt d.c. supply
will be required. If no bulbs are
available, 1 kilohm resistors could be
used in their place.

Connect up according to Fig. 3 and
check out its operation for combina-
tions of the two switches. The l.e.d.
on -time may be increased by increas-
ing the value of C2 or vice versa if
this is not entirely to your satisfac-
tion. When satisfied that the unit is
functioning correctly, it may be in-
stalled in the car.

No details for fixing the l.e.d.
cluster around the ignition switch have
been given as this will vary according
to the car model and make.

The unit should be positioned in a
convenient place inside the car so
that the tone can be heard clearly
when activated. It is advised that a
position not subject to large tempera-
ture changes be found, in other words
away from the heater fan area and
other draughty positions.

Insulated crimp connection will be
required to connect to the car wiring
system, and the "piggy -back" type
will be most convenient allowing two
wires to be connected to a terminal
without cutting the resident wiring in
any way.

Probably the most convenient point
to pick up the 12 volt supply is the
ignition switch, and of course the side-
light connection to the dash mounted
light switch. Piggy -back connectors
are required for these.

A "eyelet" connector for connection
to the chassis (battery -ve) is also
required. The connector type for con-
necting to the courtesy light switch
will be determined after consulting
the car wiring diagram for the most
convenient take -off point. Use stranded
wire for these connections.
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THE market today offers a huge
selection of different amplifiers

and "combos" for the electric guitarist,
but there seem to be fewer amplifiers
that have a headphone facility.
Practice amplifiers can be bought with
powers of about 5 to 15 watts, and
these normally have a socket for head-
phones, but even these practice
amplifiers can be quite expensive.

The author has seen a make of head-
phone amplifier for guitar practice,
but this was retailing at around £30
and this was felt to be too high a price
for those simply wanting to be able to
practice without disturbing others.

The unit to be described here uses
only a few, easily -obtained, com-
ponents and satisfies the above
requirements. It is truly pocket sized,
and is battery operated and so is com-
pletely portable. It can drive an
ordinary pair of stereo headphones to
more than adequate volume for
practice purposes.

CIRCUIT DESCRIPTION
The complete circuit diagram is

shown in Fig. 1 and can be seen to be
a simple circuit. The signal from the
guitar enters the circuit via SK1 and

Cl. SKI, as well as being the input
socket is also the on/off switch since
it has been wired so that the battery
is only connected when the guitar
jack -plug is inserted. This avoids a
flat battery due to forgetting to switch

the unit off after use, or inadvertently
knocking the on/off switch on.

The signal is fed directly into the
741 op -amp i.c. which in this case has
been connected as a non -inverting
amplifier, the basic circuit for which is
shown in Fig. 2.

Non -inverting simply means that
the output signal is in phase with the
input signal, that is if the input vol-
tage is positive then the output
voltage will be positive too, and the
same goes for a negative input vol-
tage. The circuit in Fig. 2 is of a d.c.
amplifier of this type, and its gain is
dependent on the values of RA and
RB by the formula:

RB
Gain-

RA-FRB
So if RA is made very small with

respect to RB then the gain will fall
until it is unity, when RA is zero.
Similarly if RB is made very small
with respect to RA then the gain will
rise until it is the open loop again of
the op -amp (usually around 100,000
for a typical 741). Therefore by sub-
stituting a potentiometer in place of
RA and RB, with its wiper connected
to the inverting input of the op -amp,
the gain can be made variable.

But this circuit, being a d.c. ampli-
fier, must be coupled by capacitors

SUPPLY
+Ve

Fig. 2. A basic non -inverting op -amp circuit
on which the design is based.

81 9V
Fig. 1. The complete circuit dia-
gram for the Guitar Headphone
Amplifier. Note the use of the input
socket as the on -off switch.
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Near -completed prototype unit
showing board in its position in
the case.

The completed
prototype
amplifier (left)
ready for use.

Close up view
(right) showing

the construction
of the prototype

circuit board

JIHGFEDCEA0000000
o
o
o

o0
o

o 00
o
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o CI . 0
o 0O 0
o 0O 000000

Fig. 3. Complete interwiring details between
board and case mounted components. Also
shows the layout of the components on the top-
side of the board and the breaks required on the
underside. Self adhesive foam hold the battery
securely in position.
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at the input and at the output, when
it is required to be used in a.c.
applications such as this, and when
this is done a resistor Rc (shown
dotted) must be included to d.c.
stabilise the amplifier, otherwise it
would quickly saturate, that is, the
output would become locked hard
positive or negative.

Although simple, this type of circuit
can drive a pair of headphones to
quite high volumes. The gain control
allows the unit to be used with all
different kinds of electric guitar, since
some pick-ups have lower level output
signals than others, and these require
a higher gain. Resistor R4 simply
stops the gain from being too high at
its maximum setting since this would
cause very severe distortion.

SUPPLY LINES
The positive and negative supplies

necessary for this i.c. have been
derived from the 9V battery using the
potential divider formed by R2 and
R3. This arrangement alone would be
unsatisfactory in this application due
to the internal circuitry in the i.c.
The fact that only a small current is
flowing in the divider means that
very little current would be available
to drive the headphones. This prob-
lem is overcome by inserting C2
which makes the divider invisible as
far as a.c. signals are concerned.

R5 limits the current drawn from
the i.c. thus protecting it, and also
limits the voltage swing present across
the output when using low impedance
headphones thus protecting the head-
phones.

COMPONENTS
Resistors

R1 100kS2
R2 8.2kS2
R3 8.2k0
R4 1kf2
R5 10052
All 1W carbon ± 5%

Capacitors
Cl 0.1/4F polyester
C2, 3 10,1iF 10V elect. radial lead

type (2 off)

Integrated Circuit
IC -I 741 op -amp 8 -pin d.i.l.

Miscellaneous
VR1 10042 carbon lin.
SK1, 2 standard stereo jack

socket (2 off)
B1 9V type PP3
Stripboard: 0.1 inch matrix, 10
strips x 15 holes; 8 -pin d.i.l.
socket; insulated stranded wire
and single core stiff wire; knob;
plastics case approx. 80 x 60 x
40mm.

Guidance only
Approx cost £3.50

complete

Finally the amplified signal passes
out through SK2, a stereo jack socket
which has been wired so that when
stereo headphones are used they are
connected in series. This also has the
advantage that headphones terminated
in a mono jack plug can also be
directly plugged in and used.

BOARD AND COMPONENTS
The circuit is a simple one and so

construction should be straight-
forward. Since the unit is required to
be truly pocket -sized, the circuit board
is by necessity fairly small, and while
the components are not closely packed
in, it should be borne in mind when
buying the parts that oversize com-
ponents may not fit the circuit layout
shown. For this reason it is recom-
mended that the two 10,,4T capacitors
be single ended p.c.b. types or similar
rather than large axial electrolytics.
If the size of the case being used is
unimportant then the layout may be
redesigned to accommodate any size
of components desired, using a larger
circuit board.

The circuit board layout is shown
in Fig. 3. First mount the i.c. socket.
It is best to use one since this will
avoid any damage to the i.c. during
soldering due to overheating, and
this will make it easier to see where
the other components should go. Re-
sistors and capacitors should be
mounted next, with particular atten-
tion being paid to mounting the
polarised capacitors the correct way
round. Finally the i.c. can be mounted
into its socket.

In the prototype Veropins were used
for all flying leads and these made
their connection considerably easier.
Since the circuit board is small and
light no mounting bolts have been
used, the board being secured by stiff
wire leading to the input and output
sockets. If a larger case is used fixing
of the circuit board by means of nuts,
bolts and stand-offs may be required.

Also, where the input lead length
(SKI to board) is increased beyond a
few centimetres screened lead will
become necessary, and care should be
taken when using unscreened lead to
keep the input and output leads apart,
thus eliminating any possibility of
instability and oscillation.

Sticky pads such as "Sticky Fixers"
or "Velcromounts" can be used to
hold the battery in position, or else
double -sided Sellotape could be used.

CHECKING AND USE
Check all the wiring and also check

that the breaks in the copper strips
have been correctly made. Then if all
seems well the battery can be con-
nected, headphones plugged in, and
the unit switched on by inserting a
jack plug at the input.

With the gain control advanced
slightly a hum should be heard when
touching the input with a finger. This
should get louder as the gain control
is advanced. If this is not so switch off
and check all wiring and also check
that ICI has been inserted the correct
way round. It is worth noting that due
to the output socket contact arrange-
ment, if headphones with a mono/
stereo switch are used, the unit will
only function when the switch is in
the stereo position.

With the unit working, a guitar
should now be plugged into it and its
volume control turned full on. By
increasing the gain the guitar should
become audible, getting louder until
it becomes distorted when the gain is
at maximum. To remove the distortion
the gain should be decreased until the
signal is fairly clean, then the volume
control on the guitar should be
reduced to a setting giving maximum
volume with minimum distortion.
Many guitarists will find the distortion
facility desirable especially for use in
lead guitar practice.

If there is not found to be enough
gain for the guitar being used then a
small single transistor pre -amp could
be inserted before the i.c. Normally
this would not be necessary and the
prototype worked well with many
different guitars. Alternatively R4
could be reduced in value.

Of course the unit is not limited to
use with guitars and could be used
with an organ or synthesiser for
instance, which had a low-level signal
output but no headphone socket. It
could even be used between a guitar
or other instrument and amplifier
(amplifier volume low) to act as a
pre -amp or to produce distortion. In
either of these cases the lead to the
amplifier would be inserted into the
headphone socket on the unit. Jx
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EXPLAINED

Pap
104

I N Tins concluding article of the
series we survey a wide range of

digital i.c.s, from the most complex
to the simplest of all.

REMOTE CONTROL
Whether we are controlling a tele-

vision set from the comfort of an
armchair, or are controlling the
Voyager II fly -by of Saturn from the
Jet Propulsion Laboratory, Pasadena,
a digital signal stands more chance
of being accurately received than an
analogue signal.

The all -or -nothing nature of digital
signals can survive the rigours of dis-
tortion and noise inherent in trans-
mission across the living room or
across deep space. Even though the
signal may be misshapen on arrival
it is usually easy to square it up
before passing it to the logic circuits
in the receiver.

CODING
AND DECODING SYSTEMS

Various systems are in use for
coding the commands before trans-
mission and decoding them after
reception. In the simplest form a
series of pulses is sent, usually pre-
ceded by a "start" pulse. Subsequent
pulses are either "0" or "1", so con-
veying a binary-coded message. The
digital proportional control commonly

fUNIC1*/

used for model radio -control conveys
analogue information (for example,
required engine speed, or position of
rudder) by transmitting pulses of
varying length (pulse width modu-
lation, p.w.m.). Naturally, any distor-
tion of the pulses during transmission
is liable to distort the pulse length.
Fortunately, the operator can usually
see the actual response of the model
and make compensating adjustments.

PULSE
POSITION MODULATION

A more recently invented system is
pulse position modulation (p.p.m.)
and a small family of digital i.c.s has
been developed to code and decode
the commands. In p.p.m. all pulses are
of equal duration. The spacing be-
tween pulses is of three fixed and
distinctive lengths, see Fig. 8.1. The
fact that all lengths are standard
makes it simple to reconstitute a dis-
torted pulse train sufficiently well to
allow the command to be decoded.

The SL490 i.c. (Fig. 8.2) is able to
generate a carrier frequency (for an
ultrasonic oscillator, for example) and
to modulate this signal with a train
of pulses (5 intervals). It can also
produce a signal without a carrier for
use with infra -red or radio -control
systems.

The i.c. is operated by pressing one
of up to 21 push -buttons. Ten of these

cause the production of 10 different
"program codes." These are decoded
by the ML922 decoder causing its
four program outputs to go to the
corresponding binary coded state.
These can be further decoded, for
example by the 4028 b.c.d. to decimal
decoder that was mentioned last
month, to switch on any one of 10
electronic circuits or devices.

Analogue information is not trans-
mitted as such. The i.c. controls up to
3 analogue circuits by transmitting
either an "analogue +" or "analogue
-" signal for each. At the decoder
the effect of these signals is to in-
crease or decrease the voltage appear-
ing at the corresponding three "ana-
logue output" pins. Voltages range
from OV to a preset maximum, in 32
steps. The analogue voltages may be
fed to an operational amplifier for
example, or perhaps to an electronic
attenuator i.c. (MC3340P) to control
the volume from a radio or TV set.

In addition to this function the
system has a number of other useful
switching actions. One of the chief
error -avoiding features of the system
is that the SL490 repeatedly sends
out code groups for as long as the
button is pressed. The ML922 checks
each group as it is received and only
when two consecutive received groups
are identical does it respond. The
SL490 can also be used with two
simpler decoder i.c.s, the ML928 and
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ML929. These respond to codes 00000
to 01111 and 10000 to 11111 respec-
tively, and have 4 -bit binary outputs.

These outputs are latched, like
those of the ML922, and change only
when a new command is received.
The ML926 has unlatched outputs; the
outputs are active only for as long
as one of the 15 codes 00001 to 11111
is being received.

Table 8.1 Truth table for required output
from three independent inputs

Inputs Outputs
C B A

0 0
0 0
0

0
1 0
1 0
1 1

1 1

0

0

0

0

0

COMPLEX LOGIC
Sometimes we want to perform a

complex logical operation, such as
that shown in Table 8.1. To do this
with logic gates requires a lot of
working out and, when it has been
done, we need several logic gates with
some fairly elaborate wiring. A much
simpler solution is to use a data
selector i.c.

The 4512 can cope with the problem
very easily and you have no need to
become mentally tangled with OR,

NOR, AND and NAND. Fig. 8.3 shows
the connections needed. Think of the

S 0 0

RATIOS OF "SPACELENGTHS

226 2 3

NTERVAL

0 0

WORD

S

Fig. 8.1. Pulse code modulation: the coded word is 10110. Pulses are all of equal
length at intervals of three related lengths.
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Fig. 8.3. Using the 4512 data selector as a complex logic generator.
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Fig. 8.2. The SL490, an i.c. which generates p.p.m. groups when a selected push button is pressed.
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16 DATA INPUTS/
OUTPUTS
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Fig. 8.4. The scheme of the 4067 analogue, swi h. This is a 24 -pin package.

inputs to C, B, and A as a 3 -bit binary
number; these are used to select one
of the data inputs 0 to 7.

For example 011 selects the third
data input. Since this is connected to
VDD, the output takes the value 1.
This is the logic for the fourth line
of the truth table. Similarly 010
selects input 2, giving a low output,
0. Instead of working out complex,
logic, we simply look at the truth
table and connect inputs 0 to 7 to
Vss or to VDD, as required. Inciden-
tally, the 4515 has tri-state outputs
(see Part 5, February 1981) which
allow it to be connected to a data bus.

If we need logic involving four
variables, we can use the 4515 and
the technique of logic folding, which
there is not room to describe here.
Alternatively, there is the 4067 which
has four "select" inputs (ABCD) to
select 1 of 16 data lines, see Fig. 8.4.

There are two fundamental dif-
ferences between the 4067 and 4515.
The first is that the 4067 can operate
either as a data selector or as a data
distributor. The 16 selected lines can
be inputs (as in the 4515) or outputs.
The selected one of these is switched
to a single pin which may be an out-
put (as in the 4515), but can instead
be an input. In short, signals can be
passed through the 4067 in either
direction. A signal on the single line
can be distributed to any selected one
of the 16 outputs, or the other way
about.

The second feature of the 4067 is
that it transmits analogue signals

just as easily as digital ones. For the
4515, outputs and inputs are either
0 or 1. The 4067 can handle these
too but can also transmit signals at
any other voltage in the range Vss to
VDD. It acts as a 1 -pole, 16 -way switch.
This and similar i.c.s which will be
described later are known as analogue
switches.

Before leaving the topic of complex
logic there is one more kind of digital
i.c. that should be considered. This is
the ROM, or read -only -memory. A
microcomputer uses very complex
logic. It needs a store of instructions
telling it what to do at each stage.

These instructions may be stored in
coded form (machine code) in its
ROM and will have been programmed,
either during manufacture or subse-
quently by the user, to give the
required combination of outputs for
each of the 256 possible inputs. It is
as if Table 8.1 had 256 lines, and a
4 -bit output column. Although we
normally think of a nom as providing
the data for controlling microproces-
sors there is no reason why they
should not be employed for complex
logical operations in other types of
circuit.

TRANSMISSION GATES
One of the features of cmos that

distinguishes it from TTL is the trans-
mission gate, see Fig. 8.5. The gate
consists or two cmos transistors, one
p -channel and one n -channel. When
the control input is low, the n -channel
transistor becomes non -conducting.
At the same time, the gate of the p -
channel transistor is made high by the
inverted control input, so this tran-
sistor too becomes non -conducting.
The resistance between input and
output is exceedingly high, being
about 10Ti/(1013H), which for all prac-
tical purposes is the equivalent of off.
When the control input goes high the
transistors become conducting and
the switch is on. Now the path be-
tween input and output has low
resistance, between 8012 and 30051
depending on the i.c. concerned and
the voltage at which it is operating.

An analogue signal applied to either
side of this switch appears virtually
unchanged at the other side. Here we
have a way of switching digital or
analogue signals under digital control.
Transmission gates are used instead
of the conventional logic gates in
several logic circuits. For analogue
operation V+ is usually +5V and
V- is -5V. Their use in the 4027
J -K flip-flop was described in Part 6.

Fig. 8.5. Basics of a CMOS transmission gate.
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A °LIMN

8 OUT/ IN

C OUT/IN

0 OUT/IN

PIN 441,00. TO. V+

PIN 7, V55, TO OV t OR V- FOR

ANALOGUE MODE)

Fig. 8.6. The 4016 and 4066 quadruple
analogue switch i.c. pinouts.

A set of four transmission gates is
available as the 4016 and the 4066
(with lower gate resistance). Each
gate has its own control input, and
can be considered as a s.p.s.t. switch
(Fig. 8.6).

Apart from opera-
tions these i.c.s can be used to build
a number of useful sub -circuits. In
Fig. 8.7 we see how the 4066 can be
used to make a digitally controlled
variable resistor. As each control
voltage goes high the switch is
"closed' so short-circuiting the corres-
ponding resistor. The gate resistances
are low compared with the external
resistors so the effective resistance of
the chain can be varied from zero
(about) up to 16ki1 in steps of lkfl.

Coupled analogue switches are used
in the 4051 to 4053 i.c.s. These are
analogue data selectors or distribu-
tors (often called demultiplexers or
multiplexers). Table 8.2 compares
their features. The 4051 is used in
the project described at the end of
this article.

SPECIAL FUNCTIONS
Apart from the remote control i.c.s

described above, all the digital i.c.s
mentioned so far in this series have
been suitable for a wide range of
functions. They have comprised logic
gates, flip-flops, counters, registers,
latches, decoders and several types of
data -switching circuit.

In addition to these there is an
equally large range of i.c.s each
dedicated to one particular function.
The advent of the CMOS transistor
with its small size and very low power
requirements has made it possible to

DIGITAL
CONTROL
INPUTS

4066

R1

R2

R3on

R4
8k12

TERMINALS
OF VARIABLE
RESISTOR
CHAIN

Fig. 8.7. Using the 4066 to make a digitally controlled variable resistor.

Table 8.2 Analogue switches
Device
Type No.

No. of
inputs Select Inputs

No. of
channels

Equivalent
mechanical switch

4051 1 ABC 8 1 -pole 8 -way
4052 2 AB: controls both

units
4 2 -pole 4 -way

4053 3 Al, A2, A3; one
per unit

2 three independent
s.n.d.t.

pack thousands of transistors on one
chip. Most of the devices mentioned
in this section are examples of the
complexity of function that can be
realised as the result of such large
scale integration (1st).

PARITY I.C.
An example of one of the least

complex of the special-purpose i.c.s
is the 4063 magnitude comparator.
This accepts two 4 -bit binary numbers
A and B as its input and has three
inputs, one of which goes high for
each of the three possible events,
A<B, A = B or A>B.

The 4531 parity generator is used
to add the extra parity bit to a data
word as a check against errors during
transmission. It has 12 input pins to
receive a data word up to 12 -bits long.
Its output is low if the number of
"1"s in the word is even, or high if
the number of bits is odd. Whatever
the number of "1"s in the data, the
parity bit makes the total number of
bits even.

The parity bit is transmitted as
part of the data word. At the receiv-
ing end, another 4531 is used to check
that the number of bits is even. If
not, an error must have occurred; the
state of the output of the 4531 indi-
cates this fact. The 4531 can also
generate odd parity bits.

Many examples of Lsii are pulse
generators of one kind or another.
There are the top octave generators
used in electronic organs, pianos and
synthesisers, the multitude of clock
and watch i.c.s and various forms of
timer controllers, and the complex
sound generators used for sound
effects for TV games or for produc-
ing the tunes of musical doorbells.

This catalogue of the most elab-
orate of digital i.c.s leads us naturally
to the most complex of all, the micro-
processor. In some ways this is not
as specialised as the others for, with
appropriate programming, it can be
made to perform many of the tasks
performed by the others. It can
handle the flow of data, act as an
alarm clock, generate music and
sound effects, perform all the most
complex of logical operations, includ-
ing numerical calculations, to mention
only a fraction of its abilities. It can
be made to appear to do all these
things simultaneously!

Yet, in spite of the wonderful
things these i.c.s can do, we must not
be overawed by them. They all make
use of the same basic units-gates,
counters, flip-flops and the like-that
we have studied in the course of this
series. Complex they may be but
nothing new by way of electronics or
logic is inherent in their make-up or
action.
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THE 4007
From the heights of LSI and VLSI

we turn to the most humble of i.c.s
which, besides being a useful one, has
(in contrast to the synthesisers and
microprocessors) the merit that we
can easily memorise its circuit dia-
gram and can readily understand how
it works. If you follow what goes on
inside the 4007, it will give you insight
into the behaviour (and occasional
misbehaviour) of its more compli-
cated brethren.

The 4007 contains only six cmos
transistors. In Fig. 8.8 they are num-
bered TR1 to TR6 for ease of
reference. Two are paired to make an
inverter; the other four are joined as
two complementary pairs. These are
the building-blocks of an astonishingly
wide variety of circuits. The 4007 is
often called the "do-it-yourself" i.c.
for, within limits, you can make it
do more -or -less what you want.

The action of the inverter is easy
to understand. Pin 11 is connected to

INPUTS 0--

TR1

TR2

Vss

VDD

SS

TR3

TR4

6

14 VDD(J+) 2 11

TR1 I TR3

3

8

10

TR5

TR6

11".'"1.71"1

119
-

V55 (0V) 4 9

LCOMPLEMENTARY PAIRS INVERTER

12

Fig. 8.8. The internal circuitry of the versatile 4007 i.c.

P- CHANNEL
TRANSISTORS
ON WHEN
GATE IS LOW

N- CHANNEL
TRANSISTORS
ON WHEN
GATE IS HIGH

VDD, and pin 9 to Vss. A high input
to pin 10 turns TR6 on, and TR5 off.
Pin 12 is thus isolated from VDD, but
not from Vss. Potential at pin 12 is
pulled down-the output at pin 12
is low.

The gates of the other pairs of
transistors are similarly connected,
but the other terminals of these tran-
sistors are individually accessible. If
we need two more inverters, we
simply join pin 8 to 13 and pin 5
to 1, and take our outputs from pin 8
(or 13) and pin 5 (or 1).

Fig. 8.9 shows how we make up a
2 -input NAND gate. The terminal con-
nections are 14 to 2, 13 to 1 to 5,
and 8 to 4. When both inputs (pins 6
and 3) are low TR1 and TR3 are on,
connecting output (pin 1) to VDD
(high).

If only one input is low we still
get one connection to VDD so output

KEY

TRANSISTOR ON

TRANSISTOR OFF
(ISOLATING)

AT HIGH POTENTIAL

AT LOW POTENTIAL

FLOATING I ISOLATED)

INPUT TO GATES

Fig. 8.9. Making a 2 -input NAND gate using the 4007 i.c. For simplicity the per-
manent connections to the substrate of each transistor have been omitted.

remains high. The connection to Vas
is broken at one or other of TR2 and
TR4. Only when both p -channel tran-
sistors are off and both n -channel
transistors are on do we get a com-
plete connection to Vss together with
isolation from VDD. This occurs only
when both inputs are high.

Fig 8.10 shows the same connec-
tions between gates, but they are laid
out to show more clearly how TR2
and TR4 are in series. This circuit has
not used the inverter, so when wired
like this the 4007 provides both an
inverter and a 2 -input NAND gate. To
obtain a 3 -input NAND gate (but no
inverter) we join 1 to 12 to 13, 2 to
14 to 11, 4 to 8 and 5 to 9. Readers
may care to draw this out, using
simplified outlines as in Fig. 8.9, and
check that it produces the required
function.

TR1

vOD

TR3

TOUT PUli

1----
TR

TR

S

Fig. 8.10. The 2 -input NAND gate
of Fig. 8.9 re -arranged.
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The arrange-
ment of Fig. 8.11
puts TR1 and TR3
in series; TR2 and
TR4 are in parallel. TR1

The result of this
is a 2 -input NOR

gate. We get a
high output only
when both p -chan-
nel transistors are TR2

on, that is when
both inputs are
low. If an OR gate
or an AND gate is
required, the in-
verter is used to
invert the output
from the NOR or
NAND gates des-
cribed above

If an inverter buffer is required, we
connect each pair of transistors as
an inverter (8, 13, 1, 5, and 12) and
then wire them in parallel with each
other.

As a final example Fig. 8.12 shows
how to build a transmission gate. Join
pins 1 to 5 to 12; 2 to 9; 11 to 14;
6 to 8; 8 to 13 to 10. TR1 and TR2
provide the inverted control input
(see Fig. 8.5). If the control input
is high, TR4 and TR5 are on and in
parallel. They provide a path between
pin 4 and pin 12 in either direction.
At the same time TR3 and TR6 are
off, isolating pin 2. The reverse occurs
with a low control input. This circuit
functions as a s.p.d.t. switch. Thus this
simple i.c. can often provide that
extra gate which is so often unexpec-
tedly required as the design of a

[INPUTS I

ADD

S

P

TR3

N
TR4

OUTPUT -1

Fig. 8.11. Making a 2 -input NOR
gate, from the 4007 for example.

R2
100k11

0 V 0

L R1
100511

555

2

16

10

ADD

1C2 06
4020 05

04
INPUT

ASS RESET

4

CONTROL
INPUT

TRI

TR2

vss

INPUT/OUTPUT 1

CONTROL RP°
TR5

tz

O
INPUT/OUTPUT 2

TR6N

OUTPUT/INPUT

Fig. 8.12. Making a transmission gate using the elements
available in a 4007 i.c.

logic circuit nears completion. It is
perhaps the least complex integrated
i.c. of all those described in this series
but this does not make it any the less
useful. It helps to remind us that i.c.s
are not magic. They are just highly
complex arrangements of the very
simple electronic devices with which
we are all familiar.

MUSICAL BOX
The novelty circuit shown in Fig.

8.13 makes use of the 4051 1 -to -8 -

channel analogue switch i.c. described
earlier. We use it to switch various
resistors into the timing circuit of a
555 timer i.c. (IC4) which is running
in the astable mode. The result is that
eight different frequencies are ob-
tainable. By suitable choice of resis-

9

10

7 11

11

OTHER OUTPUTS

0/ = PI N 9
07 = PIN 6
08 = PIN 13
09 = PIN 12

010 = PIN 14
017 = PIN 15
012 = PIN 1

0/3 = PIN 2

014 = PIN 3

C

A

16

ADD

1C3
4051

SELECT
INPUT

DATA
INPUT

2

3

4

5

6

7

SEE V55 OUT

Lee

tors an eight -note tune may be played.
Pin 7 should be connected to -5V
in the analogue mode, but in this
circuit it may be grounded, as shown.

Switching is performed by feeding
a 3 -bit binary count from the counter
(IC2) to the "select" inputs of the
switch (IC3). The counter is advanced
at the rate of about 1Hz by the other
555 timer, IC1.

The output from IC4 goes to a
crystal earphone; for the benefit of
the rest of the family it is advisable
to use this while composing tunes.
Later, when all is sounding perfect,
the output may be connected to an
amplifier and loudspeaker.

The values of R3 to R10 should be
between about 20011 and 1001d1. To
obtain a precise value for fine tuning,
it may be necessary to substitute two

R3 -RIO
SEE TEXT

14

2

2

4 R11
1060

Fig. 8.13, The circuit for a CMOS music box.

4

IC4
555

C3
0.1pF

C2
0.1pF

TL I I I
CRYSTAL

EARPIECE
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or more resistors in series for the
single resistors shown. Omitting a
resistor provides a silent interval. The
speed at which the tune is played
depends on the values of R1 or Cl.
The order in which the notes are
played depends on the wiring between
IC2 and IC3.

As shown in Fig. 8.13 the circuit
runs through the notes from 0 to 7 in
order, playing each one for an equal
length of time, and repeating in-
definitely. Crossing the wires between
these three sets of pins plays the
notes in a different order. Using other
outputs gives quite different effects-
trills and warbles-particularly if out-
put 1 is used instead of one of the
three shown. The result would make
a distinctive door alert. This is in-
tended to be a fun circuit and to give
scope for experimenting. One could

even try omitting IC1 and driving IC2
(pin 10) from the output of IC4
instead!

INTEGRATED CIRCUITS
When building circuits such as the

one described above we play with a
few i.c.s, trying the effects of connect-
ing them together in various ways.

Each time we bring an i.c. into use
we casually add a dozen or even
several hundred transistors to our
circuit. It is done with no more effort
than was made by the early elec-
tronics enthusiasts when they added
a single valve to their radio sets.

It has been said that the develop-
ment of integrated circuits has taken
the fun out of electronics as a hobby.
This series should have demonstrated
that such an idea is false. Maybe we

no longer need to build an amplifier
from discrete components when we
can get one on a chip ready-made and
working perfectly. But nowadays the
amplifier or the digital counter is the
building-block of circuits far more
complex and interesting than those
that earlier enthusiasts could ever
have aspired to build.

Instead of a few basic units-diode,
triode, pentode, transistor, resistor or
capacitor-we now have literally
hundreds of different i.c.s that can
be put together in so many fascinat-
ing yet purposeful ways.

A second aim of this series has
been to conduct the reader through
the realms of the i.c. and to explain
the properties and potentialities of
each of the main types in use today.
It is hoped that we have been suc-
cessful in this attempt. II

azs-
TAKE NOTE

Three Channel Stereo Mixer
(February 1981)

Electrolytic capacitors C1, C2, C3, C4, C7 and C10
as shown in Figs. 1 and 2 are connected the wrong
way round and should be reversed. However, the
circuit may well function satisfactorily as shown, as
did the prototype, although component life could be
shortened. The labelling for SK1 and SK3 should be
transposed. (It relates to incoming signal levels).

Signal Tracer
(February 1981)

Electrolytic capacitor C8 has been drawn incorrectly
and should be reversed, the positive going to the
emitter of TR3. (This also applies to the circuit shown
in Square One, March 1981).

Car Actuated Driveway Light
(February 1981)

An error occurred in the component list regarding
the working voltage of capacitor C1 which should
have been specified as having a working voltage of
25V and not 16V.

There is also a discrepancy between the value of
this capacitor shown in the circuit diagram, Fig. 1,
and that in the component list. Either value will give
satisfactory results but the higher value is preferred

4 -Band Radio
( February 1981)

The ceramic filter X1 was incorrectly specified and
should read type CFM2455B and replaces the type
SFM455B used in the prototype which is now un-
available. The CFM type only has three pins (instead
of five as shown).

With this filter C13 is not neccessary and R10
should be reduced to 1.5 kilohm. It is not a sym-
metrical type and should be fitted into the board so
that the end with the cut -away is nearest to TR3
collector.

JACK PLUG & FAMILY... BY DOUG BAKER

YOU WANTED
TO SEE
ME. SIR?

YES! CONSTRUCTING YOUR CONFOUNDED ELECTRONIC PROJECTS IN THE
COMPANY'S TIME. IS ONE THING BUT I THINK YOU'RE GOING A BIT
FAR WHEN YOU

PUT YOUR...
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AUDIO
TE
SET ""_ CJucc

MEASUREMENT of frequency res-
ponse and power output alone

do not tell the whole story regarding
the performance of an audio ampli-
fier. Measurement of total harmonic
distortion (t.h.d.) is also highly
desirable and in fact essential if one
is to be assured that an amplifier is
functioning satisfactorily.

Even quite high levels of harmonic
distortion are not easily detectable by

COMPONENTV
Resistors

R1 2.7kf2
R2 22k12
R3 6.8kfl
R4 3.9k0
R5 1.5kf2
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16

TSD SET

COMM MI COARSE IbALANCE oerifth THO MUIR
ONLY

OU

ear and it is quite possible to con-
struct an audio amplifier which
although having the requisite fre-
quency response and power output,
may be generating unnecessary dis-
tortion because of a wrong value com-
ponent or a defective transistor or
even poor design.

The Audio Test Set described in
this article provides facilities for
checking total harmonic distortion to

R47
R48
R49
R50
R51
R52
R53
R54
R55
R56
R57
R58
R59
R60
R61

12k12
10kC2
1-2kfl
3900*
15ki2
47kfl
680Q
10kfl
22k12
680f2
17.2kfr*
17.2kfr*

1.8k12
100C2

R62 150f2
R17 100k12 R40 2742 R63 1.2kf2
R18 10kf2 R41 12kf2 R64 1Okf2
R19 1.2kfl R42 100k0 R65 12kf2
R20 68k12 R43 1.21d2 R66 100kf2
R21 68kS2 R44 1000 R67 2700*
R22 68kf2 R45 10kS2 * See tent
R23 100f2 R46 120kf2 **Made up of 15k:f2
All IW carbon film high stability +5% and 2.2kf2 resis-

tors in series
Potentiometers (see text)

VR1 25kf2 log. carbon
VR2 1kf2 lin. carbon
VR3 10142 lin. carbon
VR4 11d2 lin. carbon
VR5 1Okf2 lin. dual -gang carbon
VR6 2.21Q miniature horizontal preset
VR7 1kf2 lin. carbon

68f2
100f2
2.2k12
120C2
101d2
120kf2
12k12
10kf2
1.2kf2
5.6kn
10k12

R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39

820k12
100kfl
150kf2
10kC2
1okn

1 ki2
100f2
10f2
4.7kf2
470kfl
150k12
220kfl
22kS2
22k12
6800

Semiconductors
TR1-TR8 BC109 npn silicon (8 off)
TR9 0C41 pnp germanium
TRIO BC109 npn silicon
D1 -D4 0A90 small signal germanium (4 off)
D5 -D8 W005 50V, 1 A bridge rectifier

10

4UDIO TEST SET

11,,.

METER OUTPUT

at least 0.1 per cent at 1kHz, as well
as power output, signal voltage out-
put, signal-to-noise performance,
frequency response (with a suitable
wide range audio signal generator),
amplifier input sensitivity and the
gain of separate amplifier stages.
The use of an oscilloscope is essen-
tial for all these measurements.

The unit incorporates a stable 1kHz
low distortion oscillator, a harmonic

Capacitors
Cl 1000pF 40V elect. C16 220µF 40V elect.
C2 2.2µF 40V elect. C17 1000µF 40V elect.
C3 0.047µF C280 polyester C18 100µF 40V elect.
C4 0.047µF C280 polyester C19 750µF 40V elect.
C5 2.2µF 40V elect. C20 10µF 40V elect.
C6 0.22µF C280 polyester C21 10µF 40V elect.
C7 2.2µF 40V elect. C22 22µF 40V elect.
C8 2.2µF 40V elect. C23 0.1µF C280 polyester
C9 0.02µF polyester C24 1000µF 40V elect.
C10 0.02/2F polyester C25 100µF 40V elect.
C11 4700pF polystyrene C26 10µF 40V elect.
C12 0.02µF polyester C27 0.01µF C280 polyester
C13 4700pF polystyrene C28 0.01µF C208 polyester
C14 2.2µF non -polarised C29 1000µF 40V elect.

polycarbonate C30 2200/4F 40V elect.
C15 10µF 40V elect.

Miscellaneous
S1 d.p.d.t. slider
S2 one -pole, three-way rotary
S3 one -pole, six -way rotary
S4 one -pole, three-way rotary
S5 s.p.s.t. mains toggle
SK1 chassis mounting phono
SK2-SK5 insulated screw terminals (2 off red, 2 off black)
SK6 chassis mounting phono
ME1 moving coil panel meter, 100µ A f.s.d. (see text)
T1 mains primary/24V, 150mA secondary
RTH1 glass encapsulated thermistor, type R53
LP1 mains panel neon with integral resistor
CBI two-way plastic connector block
Metal case, 300 x 165 x 125mm, Bamber Electronics
type BC7, or similar; 0.1inch matrix perforated s.r.b.p.
board, one piece 46x 34 holes, one piece 43 x 34 holes,
one piece 42 x 34 holes and one piece 44 x 34 holes;
screened cable for internal interwiring; connecting wire;
eight knobs (see photographs for style); mounting
brackets; 6BA nuts and bolts for mounting boards;
grommet; twin -core mains cable; Veropins.

See

Sho
Talk

page 334
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THD
INPUT

SKI

250

Cl

/000pF

R2

22k12

R1

2.7ka

SET
100%

C2

TA6

2-2pF

TA5

R4
3 9kO

b

TR1
BC109

FINE
BALANCE

VR2 IkD

TA2

COARSE I 680
BALANCE!

TA7

e

TA9

TA4
Sia

Si GI

THD
SET/
READ

C3

Rg THD BRIDGE

1200

R8 TA3 VRSa 1010k0

0.047pF 2.2k0
FINE
FREQUENcd

VR4 1k0

R3 R5

5-8k12 15k4

COARSE
FREQUENCY

VRSb 10612

04

0,047pF
C5 4,

Vkl2 2-2pF

Pit RI3
120k(21 1060

TA6 C

0.22pF

b

TR2
8C109

e

R12

12kD

R14

12/(11

C7

C8
22pF

R16
1060

TR3
BC109

R19

2612

R20
68kfl

0.02pF 0.02pF

C11 CO
4700pF 4700pF

R21 R22
6810 6860

TC4

7000pF
b

R5I
15kO

TR8
80109

R52
47k11

C25
100pF

TR9
0041

R54

7060

RTH1

TYPE R53

R53 R55 R56
5800 22k12 6800

TRIO
80109

26

OpF

C28
0-01pF

lkH OSCILLATOR

distortion bridge for 1kHz and an
audio millivoltmeter with an audio
frequency range 10Hz to 100kHz and
an input range up to 100V. The set is
mains powered. This first part deals
with constructing the test set and in
the second part, next month, we deal
with the procedures for measuring
harmonic distortion and include oscil-
lograms of actual examples.

PERFORMANCE PARAMETERS
Before dealing with the circuitry

and construction it is important that
the performance parameters of the
test set itself are understood. These
will, of course, set the limits of

R61

72612

TC2

R62

1500

R60
1860

101

SA

I V

100mV

R63
1.2k0

R55

1260

R64 > R66
10kD > 10060

OSC
!OUTPUT
[ LEVEL

TC4.

VR7

a

L.

!ME ER!

SK3

TA12

564

!SCOPE!

SKS

0
TC3

measurements. For instance, many
modern and usually expensive high
fidelity amplifiers have a total har-
monic distortion factor often less than
0.01 per cent. The test set is not
suitable for checking t.h.d. at less
than about 0.05 per cent. To measure
to levels much below this, far more
sophisticated and costly professional
equipment would be necessary. How-
ever, a limit of 0.1 per cent is quite
adequate for home constructors and
at least sufficient to ensure that
amplifier performance is adequate in
this respect.

It would be as well to remember
that total harmonic distortion at 0.1
per cent is 60dB below the normal

SEE TEXT

OSCILLATOR
OUTPUT 1000Hz

SK6

appro
co £60

excluding
case

maximum rated r.m.s. output of an
amplifier and this could be even lower
than the noise level of some ampli-
fiers.

However, in order to measure dis-
tortion to 0.1 per cent the oscillator
used for the test signal must itself
have a very low distortion, well below
the level of measurement limit, other-
wise one would be measuring the dis-
tortion of the amplifier plus the dis-
tortion of the oscillator. The full
system specification is set out in the
adjoining table.

FOUR SECTIONS
The full circuit diagram of the

Audio Test Set is shown in Fig. 1

and it can be seen that the unit con-
sists of four sections-t.h.d. bridge,
audio millivoltmeter, 1kHz oscillator
and power supply.
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SPECIFICATION

Facilities

Built-in low distortion 1kHz
oscillator

Total Harmonic Distortion
Bridge

Audio millivoltmeter

System Parameters

Oscillator
Fixed 1 kHz frequency ± 10Hz,
drift <1Hz
Total harmonic distortion 0.02%
Maximum output 1V r.m.s. in
0-10 mV, 0-100mV and 0-1 V steps

T.H.D. Bridge
Minimum input 200mV
Minimum t.h.d. detectable 0.05%
Mains -hum rejection 26dB at 50Hz
Circuit distortion compensation
0.5dB per 1kHz above 1kHz
Noise factor 50µV

Audio Millivoltmeter
Six ranges, 0 to 1m V, 10m V, 10Om V,

1V, 10V, 100y
Accuracy >1% of calibration
Input impedance 1 MO
Frequency range
10Hz to 100kHz f 0.5dB
Note: an oscilloscope and dummy
load are needed to measure t.h.d. and
amplifier output. A wide range audio
oscillator is also required for checking
overall frequency response of audio
equipment.

240V
AC - CBI

MAINS

I D2

0

ti

D608D6

_ DS-80
0"X60

D6 I0C°2°Pr9

D7

TD4

R67

"""IIV\-/\40,14
27012

POWER SUPPLY

C30
2200µF2200pF

Fig. 1. Full circuit diagram of the Audio
circuit are clearly marked.

The first section, the t.h.d. bridge
and amplifier, consists of TR1, TR2
and TR3 with a Wien bridge feedback
network that is used to null out the
fundamental frequency of 1kHz when
measuring harmonic distortion. The
bridge itself consists of the transistor
TR1, the variable controls VR2, VR3,
VR5 and components C3, R8 and C14.

However, the input signal
to the bridge must not ex-
ceed 1V r.m.s. so an input
attenuator VR1 (SET 100 PER
CENT) is provided. The mini-
mum input signal that can
be used for measurement of
t.h.d. is 200mV. Transistors
TR2 and TR3 which follow
the bridge circuit are fairly
conventional amplifiers and
the output from these,
which will normally be the residual
distortion after the fundamental has
been nulled out, is taken via a hum
filter and compensator network made
up of C9, C10, C12, R20, C11, R21,
C13 and R22.

Test Set. The separate sections of the

From here signals are taken for
measurement of amplitude via S2 to
the audio millivoltmeter section. The
variable controls VR3 and VR2 in the
t.h.d. bridge network are FINE BALANCE
and COARSE BALANCE respectively and

Everyday Electronics, May 1981 323



the controls VR4 and VR5 are FINE
FREQUENCY and COARSE FREQUENCY res-
pectively.

The function of these is to com-
pletely remove the fundamental lkHz
test signal produced by the oscillator
section to leave only the distortion
content for measurement. Operation
of these controls will be explained
later.

The FUNCTION switch S2 in position
1 selects the oscillator output for
checking level, in position 2 selects
the output from the t.h.d. bridge when
measuring distortion and in position
3 connects the panel terminals to the
meter circuit for external use.

AUDIO MILLIVOLTMETER
The audio millivoltmeter section

will cater for inputs from less than
lmV up to a maximum of 100V
(essential for checking high power
outputs). The input attenuator net-
work around S3 provides 20dB steps
downward from 100V as in the speci-
fication.

The input impedance of the milli -
voltmeter is approximately equal to
the total attenuation resistance which
is just under 1 megohm. The first
transistor TR4 is in a boot strap
circuit to maintain a high input im-
pedance for the attenuator network.

Signals then go via TR5 as an
emitter follower to drive the bridge
rectifier amplifier TR6 and TR7. The
bridge rectifier consists of four ger-
manium diodes D1 to D4 and has a
feed -back path to TR6 to set linearity
and calibration via the pre-set, VR6.
The meter, ME1, calibrated 0-10 has
a 100, kA movement.

METER
The type of meter used in the proto-

type was the RS Components type
259-634 with an internal resistance of
1,300 ohm. The value of the shunt S2

resistor R50 was accordingly chosen
so that the meter would show the
voltages required and any fine setting
could be done with VR6.

However, other types of meter can
be used. It would be preferable if
one was chosen with an internal
resistance as near to 1,300 ohms as
possible because this would mean that
there would be no need to change any
component values.

If you do have to use a meter
which has a significantly different
internal resistance you may find that
you cannot set up the meter reading
as described later. In this case you
will have to change the value of R50
until full adjustment can be made
with VR6.

In this case the easiest method is
to replace R50 with a 500 ohm preset
and adjust this until the meter per-
forms as it should.
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TD4 Fig. 2. Component layout and interwiring for the t.h.d. bridge
board. This is board A.
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Fig. 3. Component layout and interwiring for the audio millivoltmeter board. This is
board B.

OSCILLATOR AND POWER
SUPPLY

The 1kHz reference oscillator sec-
tion consists of TR8, TR9, TRIO and
associated components which together
form a low distortion Wien bridge
oscillator with a maximum r.m.s. out-
put of 1V. The output is maintained
at constant level by the use of the
thermistor RTH1 in the feedback
path between TRIO and TR8.

Resistors R58 and R59 are made up
of a 15 kilohm and a 2.2 kilohm resis-
tor connected in series. This is essen-
tial to make sure that the frequency
of the oscillator is within 10Hz of
1kHz. More is said of this when we
come to describe the construction of
the unit.

The final section consists of the
power supply which is quite simple
and consists of the transformer T1
with a 24V secondary (or two 12V
secondary windings wired in series),
a bridge rectifier. D5 -D8. and reser-
voir and smoothing capacitors C29
and C30.

The resistor R67 may have to be
adjusted to obtain between 23 and
24V on the positive rail but this will
again be dealt with later. There are
other points in the circuitry that are

'41 marked "see text" and these will also
53 be dealt with in due course.

Because this unit is meant to be
an accurate piece of test equipment,
it would be inappropriate to use out
of spec or surplus devices in its con-
struction. This goes for such things
as switches and potentiometers as
well as semiconductors.

CIRCUIT BOARDS
Before starting construction it

would be a very good idea to study
all the diagrams and photographs
very thoroughly and familiarise your-
self with the front panel layout and
controls, and the positioning of the
four circuit boards within the cabinet.

The separate circuit boards can be
tackled first. Start with the power
supply board (board D), then the
t.h.d. bridge board (board A), then
the audio millivoltmeter board (board
B), and finally the 1kHz oscillator
board (board C). Detailed layouts are
shown in Figs. 5, 2, 3 and 4, respec-
tively.

On this latter board there are two
sets of resistors marked "see text".
This concerns R58 and R57. There are
two resistors wired in series for each
of these circuit references and as
explained earlier this is necessary in
order to achieve the correct operating
frequency.

Each circuit board is built up on
0.1 inch matrix perforated s.r.b.p.
board and the component leads are
taken off to their respective destina-
tions on the reverse of the board.
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Board A is 46 x 34 holes; board B,
43 x 34 holes; board C, 42 x 34 holes,
and board D, 44 x 34 holes.

TERMINAL PINS
To make interwiring easier to

follow, all off,board connection Vero -
pins are given a reference. For
example, the Veropins on board A
are given references TA so the third
connection on board A for example
would be TA3. This method is fol-
lowed throughout all the circuit and
wiring diagrams.

It may be found easier in final
assembly and wiring to have flying
leads ready on the circuit boards to
reach the appropriate panel com-
ponents, or vice versa, as the main
circuit boards and the controls are
quite close together. It is important
to use screened leads where shown
and to keep all other connecting leads
as short as possible. Do not change
the position of any of the circuit
boards or panel components.

FRONT PANEL
The next job to tackle is the metal-

work. The unit is housed in a metal
case 300X 165 X 125mm and the front
panel should be drilled and cut
according to Fig. 6. Likewise the
chassis and rear panel should be
drilled to take the circuit board
mounting brackets.

Use the specified case if possible
or at least one that will allow you to
follow the panel component layout
and circuit board layouts that we
have shown, reasonably closely. The
whole case must be metal to ensure
complete screening.

The hole through which the mains
cable passes must have a rubber
grommet fitted.

The front panel wiring can now be
dealt with. A full interwiring plan
is shown in Fig. 7. Note that several
of the screened leads are connected
such that only their inner core is
actually wired up at the front panel.
This is essential so that earth loops
and hence unwanted mains hum is
minimised, but at the same time the
case is earthed as a safety precaution.

Construction is finished off by inter-
connecting boards and panel mounted
components according to Fig. 2, 3, 4,
5 and 7. Leads must be kept short
and the layout should not be re-
arranged so some judicious fiddling
may be involved here.

SUPPLY RAIL
Before applying voltage to the

circuits make sure that R67 (board
D) is in fact 270 ohms. This may need
to be changed slightly in value to
obtain a positive rail voltage when
all the circuits are operating of not
less than 23V and more than 24V.
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If the voltage is a little too low, a
resistor of between 1.2 kilohms and
4.7 kilohms can be connected in
parallel with R67. If the voltage is
too high then the value of R67 may
have to be changed to 330 ohms, or
270 ohms plus a small value like 33
or 47 ohms in series. The total cur-
rent drawn from the supply should be
32mA. The current drawn by each
circuit is 22mA for the oscillator
circuit (board C) 6.5mA for the t.h.d.
bridge circuit (board A) and 3.5mA
for the audio millivoltmeter circuit
(board B).

SETTING UP
First it is essential to ensure that

the 1kHz oscillator is operating cor-
rectly. Set the FUNCTION switch S2 to
position 1. Set the METER switch (S3)
to the 1V range. Set the OSCILLATOR
OUTPUT LEVEL switch (S4) to IN and
VR7 at maximum. If the oscillator
is operating correctly the meter will
be reading either just more or less
than full scale.

Now adjust the pre-set VR6 until
the meter reads exactly full scale or
10. Connect an oscilloscope to the
oscillator output socket SK6 and
check that the wave form is perfectly
sinusoidal. The slightest visible distor-
tion of the waveform would indicate
faulty operation of the oscillator.

If all appears well then check the
positive voltage rail at terminal pin
TD4 which must be between 23 and
24V. If not, adjust the resistance of
R67 as previously described. Check
also the total current from TD4 to
all the circuit boards which should
be 32mA plus or minus lmA.

METER READING
Check once again the meter read-

ing of the oscillator output which
should be 1V r.m.s. but if this has
changed due to any re -adjustment of
the positive rail voltage, then further
adjustment of VR6 may be necessary.
If the oscilloscope is calibrated the
peak to peak oscillator output voltage
of 1V r.m.s. should be 2 x 1.414 or
2.828V.

Next set the OSCILLATOR OUTPUT
LEVEL switch S4 to 100mV, still with
VR7 at maximum, turn the METER
switch, S3, also to 100mV, upon which
the meter should once again read full
scale or 10. Repeat this procedure for
an oscillator output of 10mV with the
S3 set to 10mV to obtain once again
full scale deflection or 10.

Very minor adjustment of VR6 may
be necessary to obtain full scale
meter readings on the three oscillator
output ranges or at least to within one
small division of the meter which
represents only a very marginal error
in readout.

Next month: Measuring harmonic dis-
tortion of voltage and power amplifiers.
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Fig. 7. Interwiring diagram for the front panel components. Note
the use of screened cable for certain connections and the
arrangements for connecting up the earth braids.
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A
Top row shows the two matrix sizes from
the copper side of virgin stripboard; the
top (u nclad) side; breaks made along the
strips. Lower row shows both sides of
0.1 inch matrix board when fitted with
push -fit double -sided Veropins.
B
Other circuit boards available to the con-
struct or. Top left to bottom right shows:
three sizes of group board; two versions
of tag strip; plain copper clad board for
making p.c.b.s; plain insulated board;
plain matrix board (unclad) available in
matrix sizes 0.1 and 0.15 inch.
C
Project s usually specify a particular size
of boa rd, number of strips by number of
holes. This will in most cases require cut-
ting from a larger standard size board.
D
After cutting, all swarf must be cleared
away otherwise bridges across tracks will
almost certainly result, causing the com-
pleted unit to malfunction. This can be
cleaned away using a file or sandpaper.

BreaksE along the copper strips being made
with a tool designed for the job-a spot
face cutter. Alternatively a small drill bit
may be used. Remove any swarf with
sand paper before proceeding.
F
Components are mounted on the top
(unclad) side of the board such that
component bodies are close to the board.
Axial components (resistor and diode
shown) should have their leads bent to
exactly span their allotted holes.
G
Pushing a component, in this case a
diode, into its allotted holes in the board
after the leads have been bent. Trim the
leads before soldering.
H
The solder is taken to the joint being
heated by the iron and should be melted
around the contact between lead and
strip. Both halves of the joint must be
heated before applying the solder.

After all the components have been con-
nected, lead out wires (flying leads) can
be attached. Tin the ends of stranded wire
to produce the equivalent of a solid wire,
and then treat as a component lead.
J
Veropins allow a good mechanical joint
prior to soldering. Wrap the tinned lead
around the pin before soldering. These
pins allow off -board components to be
connected after the board has been
secured in position.

SOME
form of "circuit board" is

required to hold together all the
components in a circuit. This can take
many forms from the very simple tag
strip approach to the dedicated board
known as a printed circuit board
(p.c.b.).

The most common circuit board to
be found in the pages of EVERYDAY
ELECTRONICS is stripboard which is
also known as Veroboard and referred

.

A

I ... ::.1..1

to as such in component catalogues.
This consists of a perforated board

with holes punched on a matrix of
0.1 inch, and 0.15 inch, with strips
of copper bonded to one side.

The strips are used as anchorage
points (after soldering) for the com-
ponent leads, and the strips are cut
and interconnected to produce a phy-
sical interconnection of the compon-
ents according to the circuit diagram.
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Cautionary Tale
The sad story of Garrard makes a

cautionary tale for the British electronics
industry, or any sector of British industry
for that matter.

Founded in 1915 and independent until
a takeover by Plessey in 1960, they were
once the jewel of British audio. The
company started to fail while under the
wing of Plessey. It was progressively
reduced in size and finally sold in Nov-
ember 1979 to the Brazilian electronics
empire, Gradiente.

It's impossible to say where and when
the final rot set in but the whole business
of splitting Garrard up, selling off some
of its factories and leaving the remaining
production lines dependent on outside
contractors clearly contributed to their
eventual downfall and take over by the
Brazilians.

They suffered in the hands of outside
suppliers and they found themselves
committed to contracts which left them
no option but to buy from outside con-
tractors. Once they had to purchase 4,000
turntable platters from Japan at £5 a time
because the local product was faulty and
a deadline for orders had to be met. Then
a batch of plinths needed re -working
before they could be used.

Some firms find it dangerous to try and
produce too many components for them-
selves. But Garrard suffered from relying
too heavily on outside suppliers. This is
why the company is now moving over to
making its own printed circuit boards.

However, Garrard's new motor was
designed in collaboration with J VC of
Japan. J VC now sells it to Garrard at half
the price it would cost to make in England.

Best Buy
Recently I wanted to buy a cheap and

cheerful, but solid and reliable, mid-fi
gramophone turntable for my teenage
children to use. I went to a Comet store
and found that by far the best buy was a
Garrard SP25 turntable for around £35.
It fitted the bill exactly.

Unfortunately there wasn't one in stock.
The remaining choice was between a
gaggle of Japanese decks, all aspiring to
super-fi with very flimsy looking pickup
arms. All these decks cost too much and
looked as if they wouldn't last five minutes

By BARRY FOX
at the untender mercy of a bunch of
teenage kids.

This prompted two questions. How
come, if the SP25 still looked the best buy,
could Garrard have got into such financial
difficulties? And why couldn't I buy one?
Talking with Garrards produced some
interesting answers.

Since it was first introduced in 1965
they have sold 4 million SP25's. It went
from Mark I to Mark VI and was rightly
famous.

The jigs and tools for making the SP25
component parts had been repeatedly
refurbished and when Plessey (Garrards
owner until a few years ago) started selling
off their factories, they somehow managed
to sell off some of the tooling needed to
produce the turntable. So Garrard found
themselves buying in parts from a firm
who were unfamiliar with how to make
them.

This led to a situation where their staff
had to teach their suppliers the know-how,
for instance how to bake parts in ovens at
exactly the right temperature. Faced with
this problem and the need to refurbish the
tools yet again, Garrard were in a predica-
ment; either invest heavily in refurbishing
the tools to produce yet another version
or kill it off once and for all.

They knew that if they refurbished and
relaunched with a Mark VII there would be
a cry of "Oh not the SP25 again, can't you
do anything new?" So they announced
an end to the SP25. This provoked an
outcry from people who said "Why are
you killing it off?"

Nothing daunted, Garrard asked the
trade for guarantees. If they were to invest
in new tools, then they needed firm orders
for enough turntables to cover the cost of
tooling up.

Even the people in the trade who had
cried so loudly about the end of the turn-
table wouldn't put their money where their
mouth was and come up with firm,
guaranteed orders. So in Spring 1980 they
finally stopped all production of the SP25
and sold their remaining stock to Comet.

The remaining jigs and tools may well
be sold to a firm in Yugoslavia that used
to buy SP25's in bulk. So it is just possible
that Yugoslavia may start exporting them
back to the UK. But it's all very "iffy" and
the long and short of it is that if you want
to buy an SP25 you will have to find one
sitting in a warehouse somewhere.

New Beginning
The end of the SP25 marks the end of

an era. But on a more happy note, another
Garrard era that ended back in 1977 will
soon be re -born. There can hardly be a
hi-fi enthusiast who hasn't heard of the
old Garrard 401 turntable, and there are
still large numbers of these still in use.

Like the SP25, production of the 401
began in 1965. It ceased in 1977 and this
produced another outcry. But they were
unable to respond.

Astonishingly, and no one is quite sure
how it happened, half the original tooling
for making the 401's was "lost" at the time
of the big redundancies that hit Garrard
in 1978. They hunted high and low for the
tools because there were big orders from
Japan. To this day no one has ever found
the missing tools.

Was it deliberate sabotage, spite on the
part of redundant management and
workers or, most likely, was it a general
"couldn't care less attitude" on the part
of some of the people then in control? No
one knows. But Garrard has now re -tooled
and plans, before long, to launch a
completely new version of the 401. This
will be the flagship of the new Garrard
line, costing under £200.

The company sees it as comparable
with the best of British hi-fi. Only time will
tell whether this enthusiasm is justified.
But it would take a hard heart not to wish
them luck with the new 401.

Images
A new type of TV camera made by the

English Electric Valve Company of
Chelmsford, Essex, literally "sees" with
heat. With it firemen can search through
a smoke -filled room or it can be used to
provide a picture of a house or factory
highlighting any escaping heat.

This new "thermal" camera has a TV
picture tube which senses temperature
instead of light. Objects at normal room
temperature radiate in the 8 to 14 micron
band and energy of this wavelength is
imaged on a thin slice of crystal which
develops a pattern of surface charges
proportional tothe heat radiation absorbed.

These charges are neutralised by a scan-
ning electrode beam similar to that used
in a conventional TV camera. The beam
produces an output signal which can be
used to generate a TV picture.

So far it all sounds stiaightforward, but
the signal is proportional to the rate of
temperature change, not the actual tem-
perature registered. Normally such a
camera can only produce an image on a
TV monitor screen when either the object
is moving or the camera is panned across
a stationary object. Clearly this is of little
practical value, especially for firemen or
anyone trying to detect hot spots of heat
which pinpoint areas of bad insulation in
a building.

To produce a continuous image from a
stationary object using a stationary
camera, a rotating shutter is provided in
front of the tube. This chops up the
incoming radiation at a frequency of 25Hz
to create a continually changing heat
gradient. English Electric say that with
an f/1 lens made from germanium it is
possible to resolve images from tempera-
ture steps of only 0.15 degrees Celsius.

In some respects the system borrows
from Baird's original 1920's idea for a
mechanical TV system which used a
rotating wheel to scan the image!
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A Selection from
our June issue

BURGLAR ALARM INEHPENSitst
SYSTEM DARKROOM TIMER

A comprehensive alarm system with
parallel and series loops, and an
additional sonic detector channel.

Very simple mains powered circuit
which gives visible counting signal for
photographic processing. Can also be
used for general purpose timing.

Another Great New Series!
Gives you the bare facts on

DIODES TRANSISTORS THYRISTORS

TRIES OPTO DEVICES... and all
This four-part series provides basic

operating theory, information on con-
struction and characteristics and ex -

TREMOLO
tensive tabulated data for all common
discrete semiconductors. Thrc

uniT AUTO START
Suitable for use with most electronic

instruments including guitar and
organ. Also useful in the recording
studio for special effects.

A battery saving device designed for
portable tape -recorders. May be used
for dictation obviating the need to
start and stop the recorder manually.

Arlfga'nics
JUNE 1981
ISSUE ON SALE
FRIDAY, MAY 15
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INTRODUCTION TO

PART 1 BY J. CROWTHER

ANALOGUE AND DIGITAL PROCESSES
Most technical processes use two ways of gathering informa-

tion.

(a) Measuring or Analogue Process
In analogue processes measurements are compared with a

standard or reference, and are continually changing, showing
the state at that particular instant.
example

A car speedometer shows actual speed with reference to
m.p.h. at that particular time.

A fuel gauge shows how much fuel is in the tank at that
particular time.

(b) Counting or Digital Process
In digital processes separate discrete items or categories are

counted, there need be no reference to time.
example

An odometer counts the total miles travelled, the time this
was achieved in does not matter.

DIGITAL TECHNIQUES
Methods of Counting

The universally adopted counting system is the decimal
system where we count in powers of ten. This number ten is
called the base, or radix. There is no reason why we cannot
count to the base, or radix of any number we wish, such as
eight, six, or two.

Whichever base is used for counting, the same principle
applies, that is they are all based on powers of the radix. The
number of symbols used in the system is numerically equal to
the radix.
examples

To the base of ten, (radix = 10) ten symbols are used 0 to 9.
To the base of eight, (radix = 8) eight symbols are used 0 to 7.
To the base of two (radix = 2) two symbols are used 0 and 1.
Since most of us deal exclusively in the decimal system, it

seems superfluous to indicate that the number is in fact a decimal
number. When dealing with several different counting systems
however, as one is if involved with computers, the radix of the
system must be clearly indicated to avoid confusion and errors.

The way this is done is to spell out after the number the
system name or more conveniently add a suffix to the number,
equal to the radix.
example

The number 1981 in the decimal system would be written
1981 (decimal) or 1981". If the system has a radix of 8, then
the number would be written 1981 (octal-see later) or 19818. In
general, if the radix of this number is r, then the number should
be specified as 1981r.

THE DECIMAL SYSTEM
In the decimal system of counting, ten symbols are used, 0 to

9. There is no new symbol for ten. If we wish to write ten we
use the same symbols but start another column, for example
ten is written as 10.

Since the radix is 10, and as all systems are based on powers
of the radix, then decimal numbers can be arranged in columns
of powers of the radix. Thus the number 1,234 56 can be
represented as:

Power of 10 10' 10' 10' 10° 10 -1 ]0-2
Decimal No. 1,000 100 10 1 0.1 0.01
1,234.56 1 2 3 4 5 6

decimal point
Thus the number 1,234 -56 means
(1 x 1000) + (2 x 100) + (3 x 10) + (4 x 1) +
(5 x 0-1) ± (6 x 0.01)
= 1000 + 200 + 30 + 4 + 0-5 + 0.6
= 1234.56

power of "0"
equals 1
Let n be the number raised to the power p.
Now nP = 1 = nP x n -P = nP+(-P) = n°

nP

Counting in different bases
The same procedure as above applies if we use other numbers

as bases for counting. Suppose we want to use a base of six.
The number of symbols used would be six (0 to 5). There is no
new symbol for six, we use the same symbols and start another
column.
example

Six is written as 10.
Since the radix is now 6, counting to the base of six is there-

fore based on the powers of 6. The number 0124.30 can be
represented as:

Powers of 6 63 62 61 60 6 -1 6 -
Decimal No. 216 36 6 1 1/6 1/36
No. to base 6 0 1 2 4 3 0

point
Thus the number 0124.30 to the base six (124 .34) is equal to

the decimal number:
(0 x 216) + (1 x 36) + (2 x 6) ± (4 x 1) + (3 x 1/6) +
(0 x 1/36) = 36 + 12 + 4 + 0.5 = 52.5 (decimal) or 52.510.
Exercises
1.1. Convert the following numbers to decimal:
(a) 123.24 (b) 613.18 (c) 5106.

Converting decimal to different bases
To convert decimal numbers to numbers of a different base,

keep dividing by the base until there is nothing left, and then
read the remainders from the bottom upwards as shown:
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example
Convert 26,0 to a number having a base of 4.

4) 26
4) 6 and 2 over
4) 1 and 2 over
4) 0 and 1 over

Now read the remainder column, up from the bottom:
Thus 26,0 is equivalent to 122,
If the decimal number contains a fraction, treat the whole

number as above, and then treat the fraction separately.
example

Convert 26.734375,0 to a number having a base of 4.
Treat the whole number first by dividing by the base until

there is nothing left as above:
Thus 26,0 is equivalent to 1224.
Now deal with the fraction part by multiplying the fraction

repeatedly by the base until it reads zero, recording the numbers
that appear to the left of the decimal point. Note that only the
fraction part each time is multiplied. Place the decimal point
before the first digit obtained by this process as shown:

0.734375 x 4 = 2.937500
0.937500 x 4 = 3.750000 0.233
0.750000 x 4 = 3.000000

Reading the numbers to the left of the decimal point from
the top as they appear after multiplication shows:

0.734375,0 is equivalent to 0.2334.
Combining the two sections we get:
26.734375,0 is equivalent to 122.2234.

Exercises
1.2. Convert 125,0 to the base of (a) 4 (b) 6 (c) 8.
1.3. Convert 72.1875,0 to the base of (a) 4 (b) 6 (c) 8.

Disadvantages of using decimal counting in
electrical machines

Electrical machines could be designed to count in decimal.
For example:

10 volts represent ten, 9 volts could represent 9 and so on.
This has the disadvantage of involving too many symbols, so

that it becomes unreliable for the following reasons:
(1) A variation of the power supply voltage would cause

errors, therefore power supplies would need to be stabilised
making them large and expensive.

(2) Components would have to be made very accurate, with
very close tolerances.

(3) Components would have to have high stability, so they
would not be affected by temperature variations and other
such parameters.

(4) Component values could change due to ageing.
Any of the above would cause inaccuracy and unreliability.
If we reduce the number of symbols the system becomes more

reliable.

example
If we had five symbols, so that 10 volts represented five, 8

volts represented 4 four, and so on, a variation of 1 volt would
reduce the error from I to # in the final result.

From the electrical point of view the switch is the most
reliable piece of equipment. Resistors, coils and transformers
have a certain tolerance. A switch on the other hand has no
tolerance, it is either ON or OFF with no in-between condition.

Since the switch has only two positions, we now have only
two symbols, 1 for ON and 0 for OFF, therefore errors are
reduced. As computers and logic circuits use switches (high-
speed "electronic" versions) for speed and reliability they must
count to the base of two, that means in the BINARY SYSTEM.

THE BINARY SYSTEM
Since we are only using two symbols 0 and 1, there is no new

symbol for two; use the same symbols and start a new column.
example

Two is written as 10
Now the radix is 2, so the binary system is based on powers of

2 as shown:
Powers of 2' 2' 22 23 22 2' 2° 2-'

I

2-2
Decimal No 32 16 8 4 2 1 0.5 0.25
Binary No. 0 0 1 0 1 0 0 1

binary point
Thus the binary number 001010.01 means:

(0 x 32) ± (0 x 16) + (1 x 8) ± x 4) + (1 x 2) +
(0 x 1) ± (0 x 0.5) ± (1 x 0.25)
= 8 ± 2 -I- 0.25 = 10.25

So the binary number 001010.01g = 10'2510.

Powers of Two
2° = 1 27 =- 128 2" = 16,384
21 = 2 28 = 256 2" = 32768
2' = 4 2° = 512 216 = 65,536
22 = 8 2" = 1,024 2" = 131,072
2'--- 16 2" = 2,048 218 = 262,144
2' = 32 212 = 4,096 2'° = 524,288
2' = 64 2" = 8,192 220 = 1,048,576

Exercises
1.4. Convert the following binary numbers to decimal:
(a) 1101.1 (b) 1001110.11 (c) 100100.1 (d) 11011101111

Converting decimal to binary
To convert decimal to binary, keep dividing by 2 until there

is nothing left, and then read the remainder column, up from
the bottom as shown:

2) 13
2) 6 and 1 over
2) 3 and 0 over
2) 1 and 1 over
2) 0 and 1 over

Now read the remainder column up from the bottom:
Thus 13,0 is equivalent to 11012.
If the decimal number contains a fraction treat the whole

number as above, and then treat the fraction separately.
example

Convert 10.75,0 to binary.
Treat the whole number first thus:

2) 10
2) 5 and 0 over
2) 2 and 1 over
2) 1 and 0 over
2) 0 and 1 over

Thus 10,0 is equivalent to 10102.
Now deal with the fraction part by drawing columns thus:

Negative powers of 2 I 2-1 I 2-2 2-3
Decimal number 0 5 I 0 25 0.125
Since 0.75 = (1 x 0.5) + (1 x 0.25), then 0.75,0 is equiv-

alent to 0.110, or by repeatedly multiplying fraction by 2 as
shown earlier.

Combining the two together we get:
10.75,0 is equivalent to 1010.11 binary.

Exercises
1.5. Convert the following decimal numbers to binary:
(a) 62 (b) 1024 (c) 42.25 (b) 51  125

TO BE CONTINUED
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By Dave Barrington
Circuit Board Transfers

Catering for the amateur or professional
who wishes to produce "one-off" p.c.b.s,
Ace Mailtronix have been appointed
stockists of the p.c.b. draughting transfers
manufactured by Alfac and distributed in
the UK by Pelltech Ltd.

The etch resist transfers offer a wide
selection of symbols including terminals,
solid, oval, square and offset pads,
together with connectors, curved and
straight tracks, transistor symbols and
dual -in -line (d.i.l.) pads.

The transfers usually come packed in
sheets (115 x 105mm) of five of similar
type but Ace Mailtronix are able to offer
a mixed pack of six sheets including intro
sheet, pads, lines and d.i.l.

Being etch resistant, most amateur
constructors will opt for the 1:1 scale for
direct application on to the copper board.
However, for those with photographic
reduction facilities a range of 2:1 scale
transfers are available.

For further information and free cata-
logue send a stamped addressed envelope
(9 x 4 inches) to Ace Mailtronix Ltd., Dept
EE, 3a Com mercial Street, Batley, Yorks,
WF17 5HJ.

LCD Panel Meter
Anyone looking for a small handheld

instrument case, with a raised viewing
window and a top panel to take range
switches and sockets or even a small
calculator keyboard, has only to purchase
one of the new I.c.d. panel meters from
Lascar Electronics to obtain one free.

LCD Panel Meter
from Lascar.

The new meter is claimed to be the first
of a new generation giving at least ten
times the battery life of any existing type.
A PP3 battery will power the meter for an
estimated two years, if operated eight
hours a day, seven days a week.

Using I.c.d. watch manufacturing tech-
niques to reduce the meter depth to a
minimum, its features include digit hold
facility, auto zero, auto polarity and single
rail supply of 5 to 15V d.c. drawing 200µA.

As an evaluation offer (valid until
December 31) Lascar are giving away an
instrument case with each meter sold. The
case accepts the meter, a PP3 battery and
allows space for a small circuit board.

The total cost of the meter is £23.51
including VAT and postage and packing.
A data sheet with the meter gives details
of ten handheld instruments, including
multimeters, thermometer and pH meter.

The LCD Panel Meter is available from
Lascar Electronics Ltd., Dept EE, Unit 1,
Thomasin Road, Burnt Mills, Basildon,
Essex, SS13 1LH.

Bumper Sale
The latest news we have from Home

Radio is that they are turning over the
whole of their first floor to a giant com-
ponent sale. The sale, a joint effort with
Harversons and G. P. Transformers, will
run from April 25 to May 2 at the Home
Radio premises at 269a Haydons Road,
London, SW19.

Portable Vice
A third hand is always handy in the

workshop and the latest vice from Home
Radio should be a useful acquisition.

The vice has a G -clamp base enabling
it to be fixed to various surfaces. Made
from cast metal the vice costs £2.50, plus
37p VAT and £1 postage and packing.
Total £3.77.

Talking of a third hand, we mentioned
some time ago the Minibench from
Absonglen and how we liked its general
design.

Well, we have received a letter from a
Scottish reader who thinks it is like grow-
ing six hands. The following is an extract
from the letter.

"The Minibench that Eric got for Christ-
mas has been tremendously useful and
versatile. He would be totally lost without it
now. As he says, it is like growing another
six hands.

"The whole concept and design is great.
We would be most grateful if somewhere in

your magazine, you might find a small space
for recommending it to other electronic folk.

"The only addition that it could perhaps
have, though not essential, is a light in -

Home Radio
Vice.

corporated on the bench close to where you
work, for very fine, close-up detailed
soldering."

Praise indeed. Further information on
the Minibench can be obtained from
Absonglen Ltd., Dept EE, The Forge,
Staplow, Ledbury, Herefordshire HR8 1N P.

CONSTRUCTIONAL PROJECTS

Very few component purchasing prob-
lems should be encountered when seeking
parts for this month's constructional
projects. It is more likely to be one of
personal preference than locating difficult
components.

Audio Test Set
Although the construction of the Audio

Test Set is quite a large undertaking only a
couple of items could cause concern.

If possible the RS type meter called for
should be used, but as this is a fairly
expensive item any meter with an internal
resistance as near to 1300 ohm as possible
could be used. If a different meter is used
it may be necessary to adjust the value of
the meter resistor R50.

The germanium 0C41 transistor would
appear to be a rare specimen but is listed
by some of the advertisers in this issue.
The price seems to vary quite consider-
ably. It is possible that the germanium
0C44 or 0C45 transistors could be used
as replacements but they have not been
tried in the model. Note that if these are
used then the pin outlines will be different.

The case for the unit is not critical and
the one used in our model is the BC7 from
B. Bamber Electronics, Dept EE, 5 Station
Road, Littleport, Cambs. CB6 1 QE.

Phone Bell Repeater or Baby Alarm
The CMOS integrated circuit for the

Phone Bell Repeater or Baby Alarm should
be stocked by most advertisers and the
usual precautions should be taken when
handling this device.

If a small moving coil loudspeaker is
used for the bell sensor then a step-up
transformer with an approximate ratio of
1:40 to 1:80 should be used. The LT700
specified in the article is available from
Watford, Maplin and Electrovalue.

Auto Lights Reminder and Ignition
Locator

The loudspeaker warning device speci-
fied in the Auto Lights Reminder and
Ignition Locator is a telephone earpiece
insert.

Practically any small loudspeaker with
an impedance of between 20 to 80 ohms
could be used provided, of course, it will
fit inside the case.

Soil Moisture Indicator
The choice of probe for the Soil Moisture

Indicator is not critical and no doubt
readers will use their own ingenuity. A
pair of metal knitting needles would
certainly make reasonable probes, but
make sure you remove any protective
coating on the needles with some emery
cloth.

The suggested f.m. aerial socket for
making up the probes should be available
from any good audio shop although they
seem to be in short supply. Alternatively
a 2 -pin 5A plug, sold through Wool-
worths stores, could easily be adapted.
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PHONE BELL REPEATER
or

BABY ALARM
A RELATIVE with poor hearing first
r-1 complained that the telephone
bell was not as loud as it used to be
when she was sitting in the room next
to the hall in which the telephone was
installed.

Then I was asked if a baby -alarm
could be made more cheaply than the
proprietary ones.

"After all", the mother said, "we
want to know if the baby is yelling,
not to listen to every little snuffle and
burp!"

Urged on thus, this cheap circuit
was designed to produce a tone in a
distant loudspeaker in response to a
reasonably loud noise input to the
microphone-a telephone bell, a fret-
ful infant or even your dog at the
front door if there is a suitably placed
microphone.

There is no chance of a complaint
about eavesdropping on conversations
since the circuit consists of a gated
oscillator instead of an audio amplifier
and an advantage of this circuit is that
due to the use of a CMOS logic chip
the standby or quiescent current is
only about 0.5mA which makes for a
very long battery life.

The whole circuit, with suitable
adjustment of the sensitivity or
threshold control will continue operat-
ing satisfactorily as the battery volt-
age drops during its life from 6V
down to about 3V.

NAND GATES
The full circuit diagram of the

Phone Bell Repeater is shown in Fig.
1. The first of the four NAND gates,
ICla, is biased by VR1 such that the
output, pin 3, is on the verge of
changing from a "high" or logic 1

down to a "low" or logic 0. Any
positive -going increase in the input
voltage causes the output of ICla to
change to a logic "low", driving the
output of IC1b "high" (logic 1).

This only occurs for the brief posi-
tive peaks from the microphone and
the output of IC1b is used to charge
Cl via Dl. This stored charge is used

to enable the oscillator formed by
gates IC1c and ICld, causing it to
oscillate.

If Cl were not discharged
deliberately the tone would continue
being generated for too long a time
but R4 provides a reasonably swift
discharge.

Thus the first peak of sound starts
the tone and yet there will still be the
typical pause in between the "rings"
of a telephone (or the yells of a baby).

SQUARE WAVE
The square -wave output of ICld pro-

vides pulses of base current for TR1
which in turn supplies the current
drive to the distant loudspeaker. When
the oscillator is turned off, the output
of ICld is at logic 0, which is virtually
OV and is less than the 0.6V required
to turn on a base -emitter junction.
Therefore TR1 draws zero standby
current from the 6V supply.

The crystal microphone XI may be
connected as shown in the circuit dia-
gram as the crystal element is open -
circuit to d.c. and does not shunt VR1
and R2. Virtually any crystal insert
can be used here.

An alternative input device that
might be more available is a small
moving -coil loudspeaker used in con-
junction with an output transformer
from an old radio or TV perhaps. The
primary winding is connected in series
with the slider of VR1 as shown in
Fig. 2. A suitable type of transformer
if buying new would be the Eagle LT
700.

RI

VR1

R2

Fig. 2. Circuit amend-
ment to incorporate a
moving -coil loud-
speaker as microphone.

Fig. 1. Complete circuit diagram of the Phone Bell Repeater.

ICla
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HOW IT
WORKS

MICROPHONE

A microphone, connected to a sensitive sound
operated switch, is situated close by the telephone.
When the telephone rings, the microphone picks
this up and switches on the oscillator.

The oscillator remains switched
on until the sound ceases where-
upon it also ceases to operate. So
the short "rings" of the telephone
bell are imitated by short tone
bursts from the oscillator.

The speaker attached to the
oscillator can be situated at any
location where it is necessary to
know that the telephone is ringing,
such as the garden shed.

SOUND
OPERATED

SWITCH

STRIPBOARD
The components are laid out on a

piece of 0.1 inch matrix stripboard
size 16 strips by 15 holes and the lay-
out is given in Fig. 3. The i.c. was
mounted in a socket in the prototype
and this is recommended although
with the usual precautions a cmos
chip may be soldered directly into
the board.

Veropins were used for the various
input/output connections to allow
some flexibility in fixing the circuit
within its box.

Single core wires, if used, have a
nasty habit of fracturing at incon-
venient times when fitted and soldered
direct into a circuit board but a pin
may easily have its connection
changed or renewed.

The board is secured to the base-
board with 6BA nuts and bolts as
shown or with wire loops.

HOUSING
The completed circuit board is small

and the thickness of a unit to fit
beneath a telephone is therefore
determined largely by the microphone
unit and the batteries in their holder.

The prototype box was made of
hardboard with soft wood supports, the
on -off switch and threshold control

OSCILLATOR

Fig. 3. Component
layout on the circuit
board and off -board
wiring. Note that the
loudspeaker and
optional trans-
former Ti are not
shown on this dia-
gram.
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being inset at one side. Full construc-
tional details are shown in Fig. 4. No
"on" indicator is fitted as this would
draw many times more current than
the rest of the circuit. The speaker is
mounted in a separate enclosure.

BATTERY
The prototype unit was powered by

four HP7 batteries wired in series in
a special "flat -pack" holder. However
the supply voltage for the cmos i.c.
is not critical and a PP3 battery could
be used instead.

This gives a nominal 9V but is not
able to supply a large current for
quite so long as the HP7 combination
and so may need more frequent
replacement. On the other hand the
1289 flat torch battery could be used.

ro

C /I
o g

BABY ALARM
This design is equally suitable for

use as a baby alarm. However certain
small changes are necessary in the
housing and positioning of the unit.
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COMPONENTS 707A"e_

Resistors
R1 2.2Mi, R4 2.2M11
R2 2.2M S2 R5 101Q
R3 10ki2 R6 4.71d/
All 1W carbon ± 5%

Capacitors
C1, C2 0.1µF C280 polyester (2 off)

Semiconductors
IC1 4011 CMOS quad 2 -input NAND gates
TR1 BFY51 npn silicon
D1 0A202 general purpose silicon

Miscellaneous
S 1 s.p.s.t. slider switch page 334
VR1 2MLI mini ature linear carbon potentiometer
X1 crystal mi crophone (see text)
LS1 miniature loudspeaker, 15 ohms impedance
B1 6V battery, four HP7 types in series in special holder (see text)
T1 output tra nsformer, Eagle type LT700 or similar (see text)
Stripboard: 0.1 i nc h matrix, size 16 strips by 15 holes; twin -core cable
to connect louds peaker; suitable housing for loudspeaker; hardboard
and soft wood f or main unit housing, or plastics box if building as
baby -alarm; batt ery connector to fasten onto battery holder.

See

Sho
Talk

£5.00
excluding cases

MICROPHONE
CUT OUT

TO
LOUDSPEAKER

COMPONENT
BOARD

MICROPHONE

Photograph right shows top view
of the completed prototype.

TERMINAL
BLOCK

SOFTWOOD
SUPPORT

HARDBOARD

SOFTWOOD
SUPPORT

BATTERY CLIP

HARDBOARD
BASE

BRACKET FOR
VR1 AND Si

Fig. 4. A suggested housing for the unit to be located underneath the telephone.
Note that this is designed to be used with a conventional "bell" telephone. It can
be completely enclosed by fixing a strip around the edge of the base.

The microphone together with the
rest of the circuitry and batteries can
be housed in a proprietry plastics
box and mounted in some convenient
position near the baby.

The loudspeaker is housed
separately and located near the
parents. It is not really practical to
have the microphone mounted alone
with the circuit board and batteries at
the loudspeaker end because of the
long run of microphone cable that
would be required to connect to the
rest of the circuit.

SETTING UP
When completed and switched on,

advance the slider of VR1 towards the
positive (R1) end of the variable
resistor and the tone will be heard in
the speaker. Move the control in the
opposite direction until the tone just
ceases and the circuit is in its most
sensitive state.

If the tone starts for too quiet or
small a sound then move VR1 slider
in the direction of R2 even more such
that oscillations start reliably for the
bell ringing or child crying.

FEEDBACK
When finally installing the system,

care must be taken not to site the
microphone and loudspeaker too close
together otherwise a feedback loop
will be set up.

This will mean that once the oscilla-
tor has started it will not shut off
until the power is disconnected.

Everyday Electronics, May 1981 337



tvi
FILTERS

3Y E A RULE

THE problem of interference to tele-
vision reception caused by nearby

transmitters has become a very com-
mon one in the UK. It is unlikely at
the present time if many homes are
more than a matter of hundreds of
yards away from a transmitter of one
sort or another, either amateur, broad-
cast, police, taxi or even CB!

In many cases the distance may
only be a matter of a few feet or so.
The result is interference (TVI) of
one sort or another to the reception of
the UK u.h.f. TV service.

One way that this problem can be
solved is for all television set manu-
facturers to make their receivers
more selective, but this would result
in the receivers becoming more expen-
sive and in a price cutting market
this could spell death to the manu-
facturer very quickly.

So receivers tend to get built down
to a price and selectivity (as far as
the r.f. circuits are concerned) is low
on the list of priorities.

TWO SOURCES
OF TROUBLE

In practice the problem
is mostly due to two
sources of interference:
(1) harmonics from a near-
by transmitter being on the
actual TV frequency invol-
ved, (2) the fundamental
transmitting f r e q u en cy
being of such a high
strength that it simply
"blocks" the TV signal due
to an overloaded r.f. tuner
unit in the TV receiver.

Both of these types of
interference can be reduced
or prevented with suitable
filters added on external to
the main equipment and
not requiring any modifica-
tions to either transmitter
or receiver. There are two
types of filter that can be
employed for this purpose:
high-pass and low-pass.

Television reception can be marred by nearby transmitters (either licensed
amateur or illegal C.B. stations) operating around 27-28MHz.
This article describes simple yet effective cures for such TV interference

HIGH-PASS AND LOW-PASS
FILTERS

The difference between a high-pass
and low-pass filter is this. A high-pass
filter will pass all frequencies above
its design frequency and attenuate
the frequencies below. A low-pass
filter will pass all frequencies below
its design frequency and attenuate
all frequencies above.

By using both types of filter it is
possible to get a very high rejection
of unwanted frequencies and prevent
these causing interference to the
required TV signals.

The low-pass filter is fitted between
the transmitter and its aerial system
and attenuates any harmonics that
may be present in the transmitter
output (there are always some).

The high-pass filter is connected
into the TV receiver coaxial feeder
(close to the actual set) and will pre-
vent the transmitter fundamental fre-
quency getting into the r.f. circuits of
the receiver tuner unit. If allowed to
get into this part of the receiver

circuit the transmitter signal can over-
load it and "block" the circuits to the
required TV signal.

This "blocking" signal could be
very strong because the down -lead of
the TV aerial makes a very good
vertical aerial at the lower frequen-
cies! Quite often, a high-pass filter is
all that is needed to provide a cure,
so this type of filter should be fitted
before trying anything else. Details
for the practical construction of both
types will now be given.

PRACTICAL HIGH-PASS
FILTER

As a high-pass filter will be needed
for each TV receiver affected it should
be of simple and cheap construction
and the filter described here meets
this requirement nicely. Fig. 1 shows
the circuit of the filter and a typical
frequency response is shown in Fig. 2.

Construction is very simple, a small
piece of perforated s.r.b.p. board (no
copper strips) measuring approxi-
mately 50 X 15mm is used for the base.

The coils and capacitors
are mounted as shown in
Fig. 3, with a coaxial socket
on one end and a short co-
axial lead terminating in a
coaxial plug at the other.

Keep the wires as short
as practical. The resistor is
to prevent static building -
up on the aerial lead which
could break down the
capacitors under certain
conditions (storm for
example); its actual value
is not critical. Anything
between 220 kilohm and 1
megohm will do.

Once the filter has been
made it should be housed
in a piece of plastic tube
(NOT METAL) and the
ends sealed with Araldite,
see photograph.

FILTERS IN SERIES
In cases where the inter-

ference is very severe, two
of these filters could be
used in series, but in this
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TO TV
RECEIVER
SOCKET
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Fig. 1. Circuit of simple high-pass filter.
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0
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Fig. 3. Construction of high-pass
filter (a) top view of perforated
s.r.b.p. board showing location of
components, (b) underside of board
showing wire links and connections
to output plug.

COMPONENTS

3dB

INSERTION

LOSS

0 0 0 0 0 0 0

SKI

40dB

C1

APPROX APPROX
40 MHz 450MHz UHF BAND OF TV FREQUENCIES

Fig. 2. Typical response of the circuit shown in Fig. 1.

Ll

C2

HIGH-PASS FILTER
R1 220ki2 to 1Mil f W carbon
C1, C2 5.6pF silver mica
L1, L2 see below
PL1, SK2 coaxial plug and socket

Miscellaneous
Perforated s.r.b.p. board 50 x 15mm. Short length of coaxial cable. Plastic
tube (sleeve) 18mm internal diameter 65mm long .

COIL WINDING DETAILS
L1, L2 Five turns of 22 s.w.g. tinned copper wire wound over inch diameter

former, the former is then removed leaving the coil self-supporting. The turns are
spaced equal to the wire diameter.

The completed high-pass filter
with the plastic tube which is
fitted over the assembly. The
ends are then sealed with
A raidite.

PLI

R1

L2

£2.00
excluding
case

(a)
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case the total insertion loss may be
too high in weak TV signal areas;
however, it is worth a try.

If a masthead TV aerial amplifier
is in use, it may require one of these
filters at its input. In this case the
filter must be made waterproof as it
will be exposed to the weather. All
external connections (plugs and
sockets) must also be waterproof.

PRACTICAL LOW-PASS
FILTER

The circuit of the low-pass filter is
given in Fig. 4 and a typical frequency
response is shown in Fig. 5.

The filter is built inside a metal box
constructed as detailed in Fig. 7. The
use of tin plate enables all joins to be
soldered, thus making a completely
sealed enclosure as far as r.f. leakage
is concerned.

Two tin plate screens fitted intern-
ally divide the box into three equal
sections. These screens are soldered
on three sides where they make con-
tact with the box sides, so making a
complete seal between each section
apart from the centre hole for the
coil wire ends to pass through.

Standard S0239 coaxial sockets are
used and it is probably best if these
are fitted to the end panels before the
sheet is bent.

COILS
The details for constructing the

coils are shown in Fig. 8 and should
be followed exactly, for the coil
dimensions are critical. The filter has
been designed to start attenuating
from approximately 32MHz and if the
coils are not made as shown the cut-
off frequency may become lower and
start to attenuate the actual trans-
mitter output. This might result in the
filter being damaged due to the trans-
mitter output being dissipated within
the filter.

ASSEMBLY
The filter components are assembled

as in Fig. 6.
First position Ll and L3 and solder

their outer ends to the sockets. Then
position L3 and secure the coil ends

The high-pass filter

together by wrapping the capacitor
lead around them, then solder.

The decoupling capacitors are all
82pF silver mica and one is placed
each side of each screen. (In the pro-
totype only a single capacitor of
180pF was used on one side of the
screen, but two capacitors of half -
value each side of the screen give
better attenuation at u.h.f.).

outputs up to 1 kilowatt peak. How-
ever, a mis-matched aerial system
could cause higher voltages to occur
across the filter capacitors and break
them down.

S.W.R. METERS
A brief word about the use of

standing wave ratio (s.w.r.) meters is

SKI
AERIAL

IN LI

SCREEN

CI
82,T

L2

C2

T2pF

SCREEN

C3
82pT

SK2
AERIAL

L3 Otg
1111

Cd
T2pF

OdB

INSERTION
LOSS

-60dB

-70dB

Fig. 4. Circuit of low-pass filter.

Fig. 5. Typical response of circuit shown in Fig. 4.

The earthy ends of all capacitors
are soldered direct to the screens as
shown. Keep the capacitor leads as
short as possible otherwise the ulti-
mate attenuation at u.h.f. will suffer.

Where the coils pass through the
screens, make sure that the wire
passes through the centre of the holes
without touching the screen. The mica
capacitors will hold the coils in
position once they are soldered in
place.

When satisfied that all coils and
capacitors are soldered in the correct
positions and that no unwanted shorts
are present, the lid can be laid over
the open side of the box and soldered
into position, making a completely
sealed unit.

However, until the unit has been
tested on a transmitter it is suggested
that the lid is held in place by solder-
ing at the sides in three places only,
this will enable it to be removed if
something is found wrong.

USING THE FILTER
The filter can be used either way

around with equal effect. With a
correctly matched transmitter aerial
system the filter should handle power

not out of place here, since it is not
generally known that these instru-
ments can, themselves, cause TVI.

This arises through the diodes used
to provide the voltages for indicating
the standing wave ratio on a meter.
Harmonics of the transmitting fre-
quency are generated by these diodes,
and these can cause TVI.

After the aerial system has been
checked out for s.w.r. the meter
should be REMOVED from the sys-
tem. If you must have the use of it
as an output indicator, then fit it into
the system in front of the low-pass
filter so that the filter also removes
any harmonics generated by the
diodes. However, note that the meter
cannot be used for s.w.r. measurement
when connected in this way.

CONCLUSION
The filters described in this article

will greatly reduce or prevent TVI
from transmitters operating in the 1.5
to 30MHz band However, if after fit-
ting them you still have TVI, don't
jump to the conclusion that they don't
work! It just means that you are
getting the TVI from some other
source as well. /=1
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Fig. 6. The low-pass filter with lid removed. Note the positioning of the components and the soldering points.

SCREEN -TO FIT
TIGHT IN BOX

BEND LINES

POSITION OF SCREENS SCREEN -TO FIT
TIGHT IN BOX

50 120 50

ALL DIMENSIONS IN mm +APPROXIMATE SIZE

LID -FLUSH FIT

Fig. 8. Coils Ll, L2 and L3.
so (See below for winding in -

48* formation).
HOLE SIZES.

A =12mm DIA.
El=16mm DIA.

Fig. 7. Cutting, drilling and bending details for the sheet of tin plate from which the
filter box is constructed.

COMPONENTS

LOW-PASS FILTER
C1 -C4 82pF silver mica (4 off)
L1, L2, L3 see below
SKI, 2 S0239 coaxial sockets

Miscellanous
Tin plate for box, see Fig. 7.

COIL WINDING DETAILS
Three coils required, made from 18 s.w.g. enamelled copper wire.

L1, L3, Five turns, close wound, 12.7mm internal diameter (2 off)
L2, Seven turns, close wound, 12.7mm internal diameter.

The coil ends are bent at right angles to the coils along the axis as shown
(Fig. 8). The ends of the coil are cut to a suitable length for the box, each coil fits
in the centre of its section of the box.

After winding, the coil length (L) is adjusted to 12mm (L1, L3) and 22mm (L2).
This is done by carefully stretching the coil so that a gap exists between the
turns, the gaps should be even all along the coil length.

Scrape the enamel from the ends of each coil, ensuring that a half -inch length of
clean, bright copper is exposed at either end.

LOW-PASS
FILTER
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Everyday News
CITIZENS BAND APPROVED

27MHz F.M. and 930MHz F.M.
Britain is to have a legal citizens band radio service. Mr
recently in a Parliamentary answer to Mr Patrick Wall

It is hoped that the new service will be introduced in the
autumn.

The new service will be authorised on 27MHz F.M.
(frequency modulated), and a further frequency will be
made available around 930MHz. Equipment will be
required to meet a technical specification, and users will
have to buy an annual operating licence.

The "pirate" 27MHz A.M. (amplitude modulated) equip-
ment currently being used in this country is illegal and will
remain so.

Choosing the Frequency
Announcing this new era in

public radio communications
the Home Secretary went on
to say. "The final decision
had to take into account the
need to introduce a legalised
service with the minimum of
delay; the risk of interfer-
ence to radio, TV and other
authorised services both in
the United Kingdom and in
neighbouring countries; the
availability of frequencies;
and the desirability of adopt-
ing an international stan-
dard."

"The frequency selected-
27MHz F.M.-should give CB
enthusiasts the performance
they want at about the same
cost as illicit equipment but
with far less interference to
other users. France, the
Netherlands and Germany
are among those European
countries who have legalised
on 27MHz F.M. equipment
and the Irish Republic has
recently announced its inten-
tion to do the same."

"The other frequency pro-
posed - around 930MHz - is
going to be adopted in North

LONDON LIGHTS
A £1 million contract from the Greater London Council

to update traffic lights at some 50 road junctions has been
awarded to Plessey.

Traffic flow and control will be assisted by lights being
linked via MPUs to a central control computer.

T h e first International
Tape/Disc Association (ITA)
European Home Video Semi-
nar has been rescheduled for
October 10 to 12, 1981 at the
Palm Beach Club in Cannes,
France during the Vidcom
'81 exhibition.

The Maidstone YMCA
Amateur Radio Society is
holding a Hobby Electronics
and Amateur Radio Mobile
Rally on Sunday, May 3, 10
a.m. (admission 50p-free
parking) at the Sportscentre,
Melrose Close, Maidstone.

BLINDFIRE
FOR

USAF
Marconi Blind fire radar

systems worth £20 million
are included in the British
Rapier low-level air defence
missile installations to be
introduced at USAF bases in
East Anglia. This latest order
is hard on the heels of a
substantial order for Blind -
fire from the Swiss govern-
ment.

Rapier air defence systems
built by British Aerospace
have achieved over £1,000
million of sales.

William Whitelaw, the Home Secretary, announced this
MP.

America and some European
countries, and is seen as
being capable of giving a
good quality service,
especially in towns and cities,
with the minimum of inter-
ference. It offers the pros-
pects of an international
market for British manufac-
turers."

"Other alternative fre-
quencies, such as 41MHz and
450MHz, were reviewed but
none was free of interfer-
ence difficulties or met the
other requirements. Existing
authorised users of the
27MHz band, for example,
hospital paging systems, may
be affected by the Govern-
ment's decision and the
implications for them will be
taken into account during
the planning period."

Existing Equipment
"Existing illegal 27MHz

A.M. ( amplitude modulated)
equipment will NOT be
legalised. The volume of
interference from CB sets
using 27MHz A.M. equipment
is increasing, in the last five
months alone there were
nearly 5,000 complaints of
interference to radio, TV and
hi-fi which were directly
traced to the use of illegal
27MHz A.M. sets. This repre-
sents an increase of about
one-third of all recorded com-
plaints of interference from
all sources. Emergency ser-
vices have also been
affected."

Equipment Specification
"Specifications for the new

F.M. (frequency modulated)
equipment will be drafted to
ensure that it causes the
minimum of interference to
other radio users; standards
will be set to which manufac-
turers, importers and
assemblers will have to con-
form."

"The equipment will have
to be permanently marked so
that a purchaser knows the
set he is buying meets these

standards. Such specifications
are vital to ensure that other
radio services (police, fire,
aviation) are not adversely
affected."

Licensing
"Users of the new service

will have to buy a licence,
renewable annually, which
will entitle them to use
equipment on either fre-
quency."

"Talks are taking place
with the Post Office to see if
they can issue licences on
behalf of the Home Office. It
is too early to say what the
cost of a licence will be."

Finally a comment from
the Minister of State for the
Home Office: "We are offer-
ing a new service which we
hope will provide enjoyment
for many people. It will give
as good a service as the
illegal A.M. equipment indeed
some of this is already obso-
lete. It should soon cost
about the same and should
cause fewer problems for
others."

"The interference which
illegal CB equipment is
causing to TV reception and
emergency services is giving
rise to concern, and now that
the Government has gone so
far towards meeting the
wishes of supporters of CB, I
hope that we can rely on
those with illegal equipment
to act responsibly and stop
using it".

Wind Power
The site for Britain's first

large scale wind turbine
generator is to be Burgar
Hill, Orkney.

It will develop three mega-
watts of power from a £5.6
million "windmill" to be
supplied by The Wind
Energy Group which is a con-
sortium of Taylor Woodrow,
British Aerospace and GEC.
It should be in operation by
1983/84.
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. . . from the World of Electronics

Scottish
Addressing 250 US com-

pany executives in San Fran-
cisco, David Simpson the
President of Gould Inc, said
"Scotland could produce fifty
cents of every dollar earned
by US Electronics companies
in Europe by 1990."

"Within a decade, Europe's
market for electronics will
equal that of the US." "While
Europe presently consumes
30 per cent of world produc-

ANALYSIS

Recipe
tion, £15,000 million, Euro-
pean -based companies pro-
duce only £5,200 million
locally.

Speaking at a luncheon
hosted by the Chairman of
the Scottish Development
Agency, he went on to say
"US electronics firms which
fail to set up an overseas
manufacturing operation
within the next five years
will watch their friends
gobble up the market".

SAFETY AT SEA
During World War 2 navies were quick to latch on to the

advantages of radar to detect and home -on to enemy surface
targets as well as to receive early warning of impending air
attack. Radar could also be used as a navigation aid, the
outlines of coasts and estuaries being made clearly visible in
darkness or fog.

After the war marine radar was quickly introduced to
merchant shipping. Its appeal was immediate for in -shore
navigation and as an aid to collision avoidance.

Unhappily, early commercial marine radars were often
built down to a price, shipowners being reluctant to indulge
in what seemed an expensive luxury. Moreover, ships' naviga-
tors were inexperienced in the use of radar and often under-
estimated the limitations of what had been oversold as a
solution to their problems.

The outcome of poor equipment reliability, failure to use it
correctly, and over -reliance on this new wonder tool (with
the result that visual look -outs became slack or non-existent)
resulted in a series of spectacular and often tragic incidents.
The radar -assisted collision became a standing though sick
joke. This was rather unfair because although the radar -
assisted collisions were well documented following courts of
enquiry, nobody really knew how many potential collisions
had in fact been avoided by radar.

Several attempts were made to improve marine radar
performance and add facilities to make the navigator's task
more simple. There were varying degrees of success in auto-
mating the radar and introducing prediction of a collision.
Such sets were costly and generally fitted only to larger and
expensive ships.

The microprocessor with its inexpensive yet powerful
computing capacity has now produced an entirely new
generation of marine radars providing comprehensive anti -
collision facilities at an affordable price.

In this category is the Automatic Radar Plotting Aid
(ARPA). By using several microprocessors they can keep the
radar adjusted to optimum performance on every target
whatever the target size and the conditions of rain -clutter or
sea -clutter.

They can auto -track the movements of up to 20 other
selected ships with their speeds and directions and warn the
navigator when any target comes within a pre-set guard
zone. They also allow the navigator to experiment with
proposed manoeuvres to see how they would affect the
situation before carrying them out, they will superimpose on
the radar display a map of the approach to a port, and they
monitor the whole system for faults.

The ARPA systems are to made a mandatory fit for all new
ships of over 10,000 tons from July 1984 and retrofit on older
vessels by January 1989.

Brian G. Peck

illicit telephones
With Government support, British Telecom is giving

its customers new advice on the purchase and use of
privately supplied attachments.

The message is: Get the best use and value out of the
telephone service. Avoid the risk of buying unauthorised
instruments to connect to the public network.

The Government's British Telecommunications Bill,
now before Parliament, proposes certain changes, but
Mr Peter Benton, Managing Director of British Tele-
com, stated in London recently: "We have a duty to
tell customers that it is not the Government's inten-
tion to allow a free-for-all."

He said "The only equipment at present permitted
is that certified by British Telecom as suitable for use
as an attachment. Changes are proposed in this sys-
tem, but the Government is as anxious as we are to
ensure an orderly transition to the new arrangements.
Regulations will still be necessary to ensure that the
interests of customers are protected Only equipment
which conforms to safety and technical standards
established by a Government -approved body will be
permissible."

John Chambers, of the
BBC's Engineering Research
Department, has won the
American Institute of Elec-
trical and Electronics En-
gineers (IEEE) "Outstanding
Paper of 1980" award for his
paper entitled "Enhanced UR
Teletext Moves Towards Still
Pictures".

Infrared intruder detection
devices, components for TV
night surveillance systems
and pyroelectric fire alarm
devices will all be on display
on the Mullard stand at the
"International Fire, Security
and Safety Exhibition and
Conference," Olympia, Lon-
don, from April 21 to 24.

The postponement of the
Audio, Video and TV Fair,
which was to have been held
at the National Exhibition
Centre, at the beginning of
May has just been an-
nounced.

Hitachi will start marketing
VideoDisc players in the US
in June. The players, based
on the system developed by
RCA, will retail for $49995
(approx £230) and be built at
Hitachi's Yokohama plant at
the rate of 10,000 a month.

Hobbyists using Black &
Decker "Workmate" portable
workcentres will be inter-
ested to know that the 10
millionth to be manufactured
was recently presented to
Ron Hickman, the original
designer.

Anglia Television is endow-
ing a Chair in Electronics at
the University of East Anglia,
Norwich, It is expected that
a professor of electronics
will be appointed next year.

MAP for Success
The Government Micro-

processor Applications Pro-
ject (MAP) for British indus-
try is enjoying continuing
success. The free consult-
ancy service had over 2,300
applications up to the end of
last year of which more than
1,600 were approved with
grants of up to £2,000 each.

New applications are run-
ning at a rate of 25 per
week.

New Dish
British Telecom will start

supplying customers with
small dish satellite aerials for
commercial trials this
autumn.

To be supplied by Ferranti,
the aerials will be used for
testing new techniques,
devices and for commercial
trials in preparation for a
new satellite communications
service with Europe, planned
to start in 1983.

As the service is aimed at
closer links with Europe, who
knows, perhaps the European
Parliament would like to vote
more funds to British Tele-
com on top of the recent
£142 million donated by UK
tax payers?
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LOOK !
Here's how
you master
electronics.
.....he practical way.

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

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

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

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

'MN 11111= 1== 11 MINE =EN IMN
Post now, without obligation, to: -

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

I

I

NAME

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.
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RADIO WORLD
Break even!

So it will be 27MHz (legally) after all.
But let us not rub the salt in too much or
the Home Office RRD boys will think up
a real joker to put into the technical
specification for approved equipment.
And despite what some of those who
beat -the -gun are still saying, frequency -
modulation is an entirely logical choice,
providing virtually the same range as
a.m. (though not as great as the equivalent
power of s.s.b), need cost no more, and
should generate far less interference.

Tests carried out by BBC Research
Department in the 1960s showed clearly
that domestic equipment is immune to
local f.m. signals some 20-30dB stronger
than a.m. signals.

Some manufacturers may be regretting
the decision since it will be difficult for
them to compete with the established
Japanese firms already producing 27MHz
equipment, both f.m. and a.m. But, for
the enthusiasts, a 27MHz f.m. service
should give them virtually everything they
have asked for-except perhaps compati-
bility with some distant overseas CBers.

But then, not even in North America,
has CB ever been intended for inter-
national communication; even if, in
sunspot maxima years, 27MHz signals
can wing their way across the oceans.
Class B licensed amateurs feel they have a
genuine grievance in that the RAE exam-
ination still limits them to speech opera-
tion on 144MHz and above, at least until
they also pass a Morse test.

All cabled up
Those who have recently returned from

visiting the USA tend to come back full
of stories about the explosive growth of
cable TV "subscription" services. For
the payment of about $8 per month, the
viewer receives not only the many network
and independent broadcast transmissions
available in the region, but also large
numbers of extra channels carrying a
variety of movie films and specialised
programme and information services.

Some of the cable systems now being
put in are designed to carry anything up
to about 100 or so channels and the pro-
grammes are often distributed to the cable
operators by means of geostationary
satellites incorporating up to about 27
transponders.

Each of these transponders can carry
one or (by using digital techniques) two
or possibly even three programmes,
capable of being picked up by the cable
operators on fairly large, but inexpensive,
dish aerials (viewers themselves can pick
up these transmissions direct if they are
prepared to spend about $5,000 for the
4GHz receivers and dishes). Names like
Home Box Office and Ted Turner's super -
satellite WTBS, Atlanta are becoming
well-known throughout North America.

By the end of last year, well over 17
million American homes (approaching
a quarter of the total) were linked to cable,

By Pat Hawker, G3VA
and in Canada the percentage was even
higher. The WTBS programmes, in-
cluding the first -ever "all -news" TV
service, is reaching some 10 million
homes, thanks to the low cost of American
satellite distribution circuits.

Since of the $8 monthly subscription
charge, the average cable operator pays,
to the programme makers, a copyright
fee amounting to only about 3 cents per
subscriber (less than the cost of mailing
out the accounts) the cable systems have
become big business-both for cable
operators and for programme makers. The
New York Times has described the
scramble for local cable franchises as "the
last great gold rush".

Yet, curiously, figures produced by the
industry do present something of a
paradox. For although American viewers
seem keen on receiving very large num-
bers of channels, and willingly pay the
monthly subscriptions (of course they do
not have any TV licence to pay for unlike
most European viewers), they tend on the
whole to make surprisingly little use of
these extra channels; ratings of the Net-
work shows have on average declined
remarkable little-and this has been
largely offset by the still growing number
of TV homes.

And even with so many channels, it
appears that British viewers still tend to

Very h.f. extraordinary!
Radio amateurs are continuing to

uncover some remarkable facets of
long-distance radio propagation at
v.h.f. On February 16, the Greek
amateur SV1DH in Athens heard
signals on both 50 and 144MHz corn-
ing from Zimbabwe (Rhodesia) and
at the same time was able to receive
for the first time a South African
amateur beacon station on 50MHz-
clearly all remarkable but not entirely
unexpected examples of "transequa-
torial" propagation.

But wait, there are further twists to
this feat-for the Greek amateur dis-
covered that these signals were
audible only when his beam aerial
was pointing towards the north!

This would suggest that the signals
were coming via the "long path" from
southern Africa, passing fairly close
to both the South and North Poles
while almost certainly entrapped
between ionospheric layers: possibly
the most remarkable instance of v.h.f.
chordal hop propagation yet recorded.

What is more, on the same day,
amateur stations in Ascension Island
(ZD8TC) and Puerto Rico (KP4EOR)
spanned the South Atlantic on 144
MHz, apparently by some form of
East/West transequatorial propaga-
tion.

spend more time, on average, glued to the
box. Perhaps the American viewers
find it enormously difficult to decide which
of all those channels they want to watch-
or reach a consensus family decision.

Too -complex weapon systems
For several decades, the industry has

been fighting against a common belief
that electronics equipment is often un-
reliable, difficult to use and difficult to
repair. The position today is that very
often in electro-mechanical equipment,
such as office copiers, computer peri-
pherals and the like, it is the mechanical
parts that give the most trouble.

Semiconductors, large-scale integra-
tion, low operating voltages and less heat
have all helped to minimise the number of
true electronic faults. On average, even a
complex colour TV set is unlikely to
require servicing more than about once a
year, often less, compared to an average of
around four to six visits per year in the
early days of colour (it was said in the
very early days of American colour that
the service technician became virtually a
house guest).

But all is not plain sailing in some areas:
and the prime reason for this is the stag-
gering complexity of some of the more
advanced systems.

In the USA, "horror story" reports have
been issued recently about some of the
latest weapons systems that seem to have
become too complex for the military to
use effectively or to maintain in good
shape.

"Down time" (the time during which
equipment is non -operational) can be
alarmingly high and performance in field
conditions is often very different from
what can be achieved by highly skilled
engineers during carefully staged demon-
strations-and does not take into account
combat stress, fatigue and the fact that
service users need so many other skills
that they cannot be expected to acquire
detailed technical knowledge of the
equipment.

Automatic test equipment, nowadays,
is often supposed to take all the hassles
out of maintaining "modular" equipment-
but the American reports show that the
ATEs similarly often suffer from excessive
down -time and, even when functional,
quite often fail to recognise and identify
faults in the equipment they are meant to
check.

Small is beautiful
The answer to over -automated, over -

complex technology can be found in the
writings of that great advocate of alterna-
tive technology, the late E. F. Schumacher
of "Small is beautiful" fame. He wrote:
"Any third-rate engineer can make a com-
plicated apparatus more complicated, but it
takes a touch of genius to find one's way
back to basic principles . . . complexity is a
kind of disease . . . the more complex a thing
is the more it tends to break down and you
can't repair it yourself . . . is that a price
worth paying so you don't have to turn a
handle?"

And the Americans themselves have a
telling expression: "KISS-keep it simple,
stupid!"
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ois ure ndicaor
MANY MOISTURE detectors give a

vague indication of moisture con-
tent by either a varying audio or
visual output, and as such it is difficult
to determine whether or not the plant
requires more or less moisture.

TIMER CHIP
This circuit however overcomes the

above disadvantages and a full circuit
diagram is shown in Fig. 1. The 555
timer chip, IC1, is operated in the
astable mode running at a frequency
of approximately 2Hz. This is deter-
mined by R2, R3, and Cl. The two
probes are connected to pin 4 of IC1
and the OV rail of the supply.

As pin 4 is the reset pin, a low (OV)
potential applied to this pin will reset
the circuit thereby ceasing oscillations.
However a potential just greater than
that required to reset the circuit will
either cease oscillations, but still
allow the l.e.d. to glow, or enable the
circuit to function normally, that is to
oscillate.

Therefore the circuit is ideally
suited as a soil moisture indicator.

RESISTANCE
When the probes are inserted into

the soil the resistance between them

By J. Blundell

and hence between pin 4 of IC1 and
OV will be in one of three possible
states. If the resistance is high, the
1.e.d. will flash on and off as IC1
oscillates.

If the resistance drops, the l.e.d.
will either stop flashing altogether or
remain on all the time. These three
states indicate the moisture content of
the soil and may be summarised as
follows:

l.e.d. flashes-soil dry
l.e.d. glows-soil moist
l.e.d. off - soil wet

Therefore in use, the plant should
be watered only when the l.e.d. flashes
or glows and never when the Le.d. is
extinguished.

POWER
The circuit is powered by a 9V

PP3 battery and current consump-
tion is in the region of 15mA when
used. This is reduced to about 6mA
when the soil is wet and D1 is not
illuminated giving an extremely long
battery life, typically several months.

STRIPBOARD
The prototype model was built on

a small piece of 0.1 inch matrix strip -
board size 6 strips by 16 holes. The
breaks on the underside are made
first.

The resistors and capacitors can be
mounted next followed by the i.c.

A socket can be used for this if pre-
ferred although it should be a low
profile type so as to fit comfortably
onto the circuit board. The capacitor

PROBES

< I --

R1

82012

DI
TIL220

IC1
555

R2
10k12

R3
2.7kfl

C1

33p F

0
SI

Fig. 1. Complete circuit diagram of the Soil Moisture Indicator.
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Fig. 3. Interior layout of the case and off -
board interconnections. Make sure that
the battery is positioned such that it does
not foul the I.e.d. when the lid is screwed
down.
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B1 -ve
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R3 0
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Fig. 2. Component layout on
the circuit board. a i
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Photograph right
shows top view

of prototype
circuit board.
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o
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O oo0000000000000000

F. M. AERIAL
SOCK ET ISEE
TEXT)

PROBES

cost

Soil ois ure ndic4aor

Resistors
R1 8200
R2 10k0
R3 2.7ki2

See

Shop
Talk

All IW carbon +5% page 334

Capacitor
C1 33/2F 16V tantalum bead

Semiconductors
IC1 555 timer i.c.
D1 TIL220 red I.e.d.

Miscellaneous
S1 push -to -make, release -to -

break switch
B1 9V, PP3 type
Stripboard: 0.1 inch matrix, size
6 strips x 16 holes; plastics case,
size 72 x 47 x 26mm; battery
clip; flexible wire for probes;
brass rod, 2.5mm diameter; f.m.
aerial socket for probes (see text).
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The completed Soil Mois-
ture Indicator showing
interior of case and the
two probes mounted in an
f.m. aerial socket.

Cl is a tantalum bead type and is
necessary because of the restricted
space on the board. The full layout
is shown in Fig. 2.

CASE
The circuit board together with the

battery, 1.e.d. and switch are all

mounted in a
small plastics
box size 72 X47
X 26mm. This is
clearly shown in
Fig. 3. As this
particular case
does not have
moulded slots
on the interior
the circuit
board must be
held in place
With "super -
glue."

Of course all
off -board con-
nections must
be made before
the board is
finally glued in
position. The
wires leading
out to the
probes pass
through a hole
in the side of

the case which has a grommet fitted.
It would be a good idea to make these
wires out of extra -flexible wire such as
that used for the test instrument leads
as these will be less prone to breakage
in use.

Connections to S1 should pose no
problems. Take care when connecting

the diode to the circuit board, refer
to the lead polarity diagram in Fig. 3.

PROBES
The probes themselves are made out

of two 100mm lengths of 2.5mm brass
rod. These are mounted in a standard
f.m. aerial socket. This socket can be
prized open using a screwdriver and
the rods inserted in place. The wires
are then soldered directly onto the
top of the rods.

WET OR DRY
To use the unit push the probes

deep into the soil. Press the button,
Sl, and the 1.e.d. will light up or not
according to the moisture present.
Only if you get no response from the
1.e.d. should you water the plant.

The prototype has been in constant
use for over a wide range of plants
for the past 12 months with absolutely
no problems whatsoever. Prior to the
building of the unit quite a tr.:mber
of plants were lost due simply to
overwatering.

Many people water their plants
when the top of the soil feels dry, not
realising that it is not the top of the
soil that should be moist but the soil
at root level.

To test if the unit is working prior
to insertion in the soil, press S1
whereupon the 1.e.d. should flash. 1:1

BOOK REVIEWS
TEXAS INSTRUMENTS LEARNING CENTER
UNDERSTANDING SERIES

Understanding Calculator Math
Authors Ralph A. Oliva, et al
ISBN 0 89512 016 X

Understanding Solid State Electronics
Authors William E. Hafford, Gene McWhorter, et al
ISBN 0 89512 018 6

Understanding Digital Electronics
Author Gene McWhorter
ISBN 0 89512 17 8

Understanding Communications Systems
Author Don L. Cannon and Gerald Luecke
ISBN 0 89512 035 6

Understanding Microprocessors
Authors Don L. Cannon and Gerald Luecke
ISBN 0 89512 021 6

Price £3 50
Size 210 132mm, approx 280 pages each
Publisher Texas Instruments Inc.

THE YEAR is 1840. You're on horseback and you are travel-
ling through this wide plain forming a valley between

high hills on each side. Scanning the scene you notice
large puffs of smoke rising from one of the highest points
on one of the hills... .

No, it isn't the intro to a spaghetti western but the start
of the first chapter of the Understanding Communications
Systems book in this set from Texas Instruments.

You may ask, what have the wide open prairies got to
do with modern electronics? More than you would suppose,
because smoke -signals, like it or not, are a primitive form
of communications system and are used here to illustrate
basic principles before passing on to modern concepts.

In fact this low-key, humorous approach is used through-
out the series often to great effect and it makes the whole
business of learning so much more interesting.

Best of the lot in terms of graphics and pretty pictures
is the Calculator Math book. You could be forgiven for
thinking it was a superior sort of operator's manual for
the Texas 11-30 calculator as all the key -strokes refer to
this device. However, with a bit of thought you can adapt
things to your own two pound Wooley's Wonder!

The rest of the books in the series are a little more
serious in approach although an opportunity to drop in
the odd cartoon is rarely overlooked.

Understanding Solid State Electronics is adapted from a
12 -hour videotape course and was "created for the reader
who wants to understand electronics but can't devote
years to study". It concentrates very largely on practical
applications rather than the finer points of theory and
includes sections on virtually all fields of electronics.

A self -test quiz appears at the end of each chapter so
you can see if you really did take in all points you
have just read through. This feature also appears in the
other three books.

Understanding Digital Electronics, Communications
Systems, and Microprocessors all demand a bit more back-
ground knowledge and a modicum of patience in sorting
out the American terminology. In most cases this is little
more than a minor irritation-after all didn't the Ameri-
cans invent solid state electronics way back in 1948?

Communications systems are more of a problem because
virtually everything from telephones to TV runs on differ-
ent standards to the UK so this may limit the usefulness
of this particular volume. Still, this doesn't really detract
from what is an entertaining and informative series of
books. SED
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LEDs ARE YOU SITTING COMFORTABLY?DISCO LIGHTING KITS MINI
TRANSFORMERS

Each unit has 4 channels (rated at 1KW at
240V per channel) which switch lamps to
provide sequencing effects, controlled manu-
ally or by an optional opto-Isolated audio Input.
DL1000K
This kit features a bi-
directional sequence, speed of
sequence and frequency of
direction change being
variable by means of poten-
tiometers. Incorporates
master dimming con-
trol. £14.00
OLZ1000K
A lower cost version of the
above, featuring unidirectional
channel sequence with speed
variable by means of a preset
pot. Outputs switched only at
mains zero crossing points to
reduce radio interference to
minimum. £8.00
Optional Opto Input
DLA1 60p

"r

INTEGRATED CIRCUITS
ilffiftir 555 Timer

741 Op Amp
AY -5-1224 Clock

AY 5-1230 Clock/Timer
AY -3-1270 Thermometer
CA3080 Transconductance Op. Amp.
CA3130 CMOS Op. Amp.
ICL7106 DVM (LCD Drive)
LM377 Dual 2W Amp.
LM379S Dual 6W Amp.
LM380 2W Audio Amp.
LM382 Dual low noise re amp.
LM386 250mW low voltage amp.
LM1830 Fluid level Detector
LM2917 F/V Converter (14 pin)
LM3909 LED Flasher/oscillator
LM3911 Thermometer
LM3914 Dot/Bar Driver (linear)
LM3915 Dot/Bar Driver (log)
MM74C911 4 -digit Display Controller
MM74C926 4 -digit counter with

segment output
S566B Touchdimmer
SL440 AC Power Control
SN76477 Complex Sound Generator
TBA800 5W Audio Amp.
TBA810AS 7W Audio Amp.
TCM7555 CMOS 555 Timer
TDA 1024 Zero Voltage Switch
TDA2020 20W Audio Amp
TL081 J-FET Op. Amp.
TL082 Dual J-FET Op. Amp.
TMS1121 Clock/7 day timer
ZN1034E Timer
All ICs supplied with Data Sheets
Data Sheets only -per device

21p
19p

£260
£4.50
£820

72p
75p

£700
£1  45
£350

80p
£1  00

75p
£1  50
£160

60p
£1.20
£2 10
£2  20
£650

£450
E250
£1-75
£252

68p
£100

79p
£120
£2 85

37p
609

£11  SO
£1 60

10p

Standard mains
primaries 240V a.c.
100mAsecondaries
6-0-6V 80p
9-0-9V 85p
12-0-12V 909

Opto Isolated
Triac
MOC3020 0.6A/
400V £110

0.1" Red 9p
0.1" Green 12p
0.1" Yellow 12p
0.2" Red 9p
0.2" Green 12p
0.2" Yellow 12p
0.2" clips 3p
Rectangular Red 16p
Rectangular Green 17p
Rectangular Yellow 17p
Flat Face rect-
angular, Triangular,
Arrowhead, Square
Red 17p
Green 20p
Rec. Yellow 20p

Our new TDR300K Touch Dimmer
Kit will ensure that you are. Based on
our highly successful TD300K touch
controlled dimmer kit, the TOR300K
incorporates an infra red receiver,
enabling the lamp brightness to be
varied and switched on or off by
touch or remotely by means
of a small hand held trans-
mitter.

EVERY DOOR
1111. °SHOULD HAVE ONE

As featured in E.E. May '81

Whatever kind of door you have, our New Electronic Combination Lock will enable you to
open it easily but make things very difficult for unwelcome visitors. The unit, which comes
complete with a 10 -way keypad, requires an easily remembered 8 digit code to he entered
before the door can be opened, while the intruder has over 5,000 combinations to choose
from. The code can be easily changed by means of a pre -wired plug and a momentary or

latched output version can be made. The kit has
even more uses in a car where it may be used to
disable the ignition. Another useful feature is the
Save Button. This stores the combination number,
enabling the car to be used by authorised persons
such as garage personnel without disclosing the
code. The complete kit measures 7 x 6 x 3 crns.
deep and consumes a mere 40mA when not In use
and will drive a 5V to 15V (750mA) solenoid or
relay coil (not supplied) directly. So why not treat
your door to a new lock for ONLY £1050 and think
about all the keys you can lose or forget without
ever locking yourself out.

4000
4001
4002
4007
4011
4012
4013
4015
4016

17p
18p
18p
17p
19p
17p
38p
75p
35p

CMOS

4017
4019
4023
4025
4026
4027
4028
4040
4049

70p
42p
22p

£10
21

3p
40p
50p
80p
38P

4050
4060
4069
4070
4071
4077
4081
4093
4501

40p
£1 08

19p
19p
18p
26p
20p
54p
24p

I

The complete kit, which
includes easy to follow

instructions, will fit Into a
plaster depth box and the
plastic front plate has no
metal pads to touch, en-
suring complete safety.

Even a neon is Included to
help you locate the switch

in the dark.
In years to come everyone will be
selling remote control dimmers,
but you can have your TDR300K

kit now for ONLY £1430 for the dimmer unit
and for £420 for the transmitter.
For the more athletic of you, the TD300K
Touchdimmer kit is still available at £6 50
and the TDE/K Extension kit, for 2 -way
switching etc., is £200.
DONT FORGET to add 50p P&P and 15%
VAT to your total purchase.

24 HOUR CLOCK/APPLIANCE TIMER KITV

011
c es any app ante up o

kW on and off at preset
times once per day. Kit con-
tains: AY -5-1230 IC, 0.5"
LED display, mains supply,
display drivers, switches,
LEDs triac, PCBs & full in-
structions.

CT1000K Basic Kit £1490
CT1000KB with white box (56/131 x 71mm)

£1740
Ready Built £22 50

TRIACS

400V Plastic Case (Texas)
3A TIC206D
EIA TIC226D
8A TIC225D Sensitive gate
12A TIC236D
16A TIC246D
25A TIC263D

6A with trigger 04006LT
8A isolated tab TXAL226B
Diac

49p
58p
66p
85p
95p

190p
80p
65p
18p

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD SOp P&P and
15% VAT TO TOTAL. OVERSEAS CUSTOMERS ADD £1.50 (Europe) £4 (elsewhere)
for P&P.
Send sae for price list and with all enquiries. Callers welcome
9.30.5.00 (Mon -Fri) 1000.4.00 (Sat.)

TK Electronics
(EE), 11 BOSTON ROAD,
LONDON W7 3SJ. TEL. 01-579 9794

MULTIBAND RECEIVER
WITH 27MHz
Frequency Range:

AIR 108-145 MHz
PB 145-176 MHz
WB 162.5 MHz
TV1 54-87 MHz
FM 88-108 MHz
CB 1-40 Channels

Output 280mW  6v D.C.  3" 8ohm Spk.
24" Telescopic Ant  I.F. 465KHz CB 10'7 MHz
others.

of
£21.95 Inclusive

1111 1110
UNIT 3, 61 BROAD LAW, LONDON N.I5 4DJ

Day 01-808 0377; Eve 01-889 9736

OHIO SCIENTIFIC COMPUTERS new
series 2 Challenger CIP Cheapo 4K
version £202. Ohio 8K version £259.
Special offer:-Superboard 3 with free
power supply and modulator kit and guard
band kit (gives 32 x 32 extended display,
1200 and 300 baud tape speeds, 50%
higher computing speed and 50Hz con-
version) £159 the lot. Guard band kit also
sold separately £10. 4K extra ram £18'95.
Case £27. Cassette recorder £17. Cegmon
improved monitor rom £29 50. Assembler/
Editor £25. Word processor £10. Display
expansion kit 30 lines 54 characters for
superboard TWO £20.

PRINTERS supplied with tree interface
and word processor for Superboard and
UK101. Seikosha GP80E225. Oki Microline
80 £329. Base 2 800MST £299.

SINCLAIR PRODUCTS only are post
free. SC110 oscill loscope £139, adaptor
£4, rechargeable batteries £7 95, xl
probe £805, 010 probe £8. 86, carry case
£8-80. pfm200 £54.50, adaptor E4, case
f1  73, connector kit E11 27. PDM35
E3295, adaptor LI, case £173. dm235
456' 50, dm350 £7650, dm450 E10795,
adaptor £4, case £8.10, rechargeable butts
E7'95. Microvlsion TV E89. Adaptor f6.110.

MEMORIES 2114 450ns £2 15. 4116 200ns
E2' 83. 4027 E1 30. All low current.

BATTERY ELIMINATOR KITS 100ma
radio types with press studs 9v £179,
9+9v E2.50. Stabilized 8 -way types 3/41/
6/71/9/12/15/18v 100ma L312, 1 Amp
£1130. Stabilized power kits 2-18v 100ma
£312, 1-30v IA EC SO, 1-30V 2A £15  30.
TTL and computer supplies 5V stabilized
11A E9, 3A £14, 6A £20. 12v car convertor
6/71/9v 1A £1 62.

T -DEC AND S.DEC BREADBOARDS
s-dec £3 79. t-dec £459. exp4b £2 64.
exp300 £6 61.

*BATTERY ELIMINATORS 3 -way type
6/71/9v 300rna £3 50. 100ma radio types with
press studs 9v £4.95, 9+9v E625. Car
convertor 12v input, output 4116/71190
800ma E3' 04.

TV GAMES AY -3-8600 + kit L12118.
AY -3-8550 + kit £9 26.

SWANLEY ELECTRONICS
Dept. EE, 32 Goldsel Rd., Swarder,

Kent
Post 45p extra. Add VAT except on
sections marked . Lists 27p post free.
Official and overseas orders welcome.

TOP PRIORITY for every
constructor...

HOME RADIO
CATALOGUE

 About 2,000 items clearly
listed.

 Profusely illustrated
throughout.

 Large catalogue, A-4 size
pages.

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

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

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

Phone 01- 543 5659

2 r -i0 1 Please write your Name and Address In block capitals

*2 I
NAME

O0 I
ADDRESS

I

al

140 L' I HOME RADIO (Components) LTD. Dept. EE0 P.O. Box 92, 215 London Road, Mitcham, Surrey
L

diria

tflegn No I
London 9129661j
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LETTERS

Over Complex?
I am surprised at the sophistication of

some of the circuits published in E.E.
these days. I refer in particular to the
capacitor discharge unit, Model Railway
Points Controller published recently. When
one considers the requirements of the
unit all that appears to be required is a
means of discharging the capacitor with-
out putting a short circuit across the
supply, and this can be accomplished
very simply by a series resistor in the
sup ply line. The size of the resistor, of
course, depends on the optimum load on
the supply, and of course, on the accep-
tabl e delay in reaching full charge on the
cap acitor.

I have been using a simple circuit for
some time where a capacitor of 5000µF
charges through a resistor of 22052. Charg-
ing time is approximately two seconds.
This circuit can operate four points simul-
taneously. The charging current is limited
to 75 mA on a 16V uncontrolled d.c. supply
and of course this is the load taken from
the supply when the points are operated.

The only sophistication I have found
acceptable is the insertion of two I.e.ds,
with their appropriate series resistors.
One, a red one, is put in parallel with the
series resistor and glows whilst the
capacitor is charging, indicating "not
ready". The other, a green one, is
connected across the capacitor and glows
with increasing brilliance until the fully
charged state is reached indicating
"ready". The l.e.d. resistors of course
must be of different values, the green one
being larger than the red one.

N. Bushell,
Pantmawr, Cardiff

The "sophistication" of our circuit allows
rapid successive operation of a number of
point motors. Mr. Bushell's circuit re-
quires a two -second interval between
successive operations. Also, our circuit
only applies a short duration pulse per
switch operation irrespective of the length
of time that the switch is held on whereas
Mr. Bushell's circuit applies a similar pulse,
but also contains a d.c. component which is
applied to the point motor for as long as
the switch is held on. However, this is
small, 75mA, and is unlikely to damage the
point motor. Mr. Bushell's circuit requires a
compromise between recharge time and
standing current in the point motor, If
this order of delay and standing current is
acceptable then the unit will be that much
cheaper and easier to build.

Blowing a Fuse
I have read the article about the fuse

(In My Class by T. R. de Vaux-Balbirnie).
Good information, but my problem is a
little bit different. I have a stereo amplifier.
It is a good amplifier but it eats fuses.

It is always the fuse for the loudspeakers
that blows. The original fuse was a
400mA (quick blow). I changed it to a
500mA anti -surge, but it didn't help.

What can I do? I know I have the right
impedance on the speakers, and I don't
touch the speaker selector, and the
volume control is always point zero when
I switch it on. What's wrong, and what can
I do to make it alright again?

D. Agnani,
Dal by, Sweden

Are you certain that your speakers have
the correct impedance and that there is no
possibility of an intermittent short circuit
between speaker leads or between one lead
and a metal part of the amplifier. Short
circuits like this frequently occur in plugs
and sockets where twisting of leads is
possible.

We suggest a double-check by borrowing
some suitable speakers from a friend. If
the fault persisted then substitute a fuse of
value 1A-firstly "quick -blow" then, if
necessary "anti -surge". Do not use a fuse
with a higher rating than this without check-
ing with the manufacturer since the output
stage of the amplifier could be damaged.

No Reply
I am writing to you on account of seeing

Mr. Andrew Lord's letter in the February
issue of EVERYDAY ELECTRONICS in which
he said he could not locate the ZN458T
reference diode. I also had problems in
obtaining the components. I wrote to the
address you gave in the February issue
and also in an earlier one enclosing an
S.A.E. but even though I wrote quite a
few times I still have received no reply.

So, I did a bit of investigating around
other sources and eventually found a
stockist, the address of whom is given
below. Why I received no reply from the
address you gave us I do not know. I

thought that the address of the firm to
which I have managed to obtain the com-
ponents may be useful to other readers:
Davian Electronics, 13 Deepdale Avenue,
Royton, Oldham, Lancs, OLX 6X D

B. Harris,
Ladywood, Birmingham

Excellent Idea
While reading the February 1981 issue

of your magazine I noticed a new feature
called Circuit Exchange.

This I thought was an excellent idea,
but reading deeper into the "Ultrasonic
Transmitter -Receiver" article submitted
by K. K. Gandaa, I found the equation
of the resonant frequency of a parallel
tuned circuit as:

f= 2n L/7-1
Should this not read:

1

127ry
L1 x C2

I have been interested in electronics for
several years now and EE was the first
electronics magazine I bought regularly.
Since my first issue of EE I have left school
and gone into the electronics industry
with a well known radar company.

Thanks EE for many projects, ideas and
inspirations.

K. Harris,
Walton -on -Thames, Surrey

You are quite correct, of course, con-
cerning the formula given in the Circuit
Exchange article. I apologise for this
mistake.

It is always very gratifying to hear from
readers (or may be past readers) to learn
of the value our contents has been to them
in their early days in electronics.-Ed.

Neutralising Solution
With reference to the "P.C.B. Solution"

letter in your March issue written by J. G.
Burch from Southampton. I would point
out that it is illegal to dispose of acids
and corrosive liquids into domestic
drains, even if they are diluted.

Being a photographer (amateur) who
processes his own colour prints, I am
aware that the bleaching solutions have
to be neutralised before being disposed
of. The Ilford Cibachrome System sup-
plies a neutralizer in the processing kit,
and it is also available separately at a
modest price of about £1 .05 which will
deal with 5 litres of corrosive solution.

The other substance I believe you could
use is ordinary bi-carb. Place just a spoon-
ful in a plastic container large enough to
take the used solution, pour the ferric
chloride into it and then pour it away.

K. H. Bacon,
South Ockendon, Essex

Disposing of chemical wastes is always a
problem but in this case we stand by what
we said earlier that it is in order to dispose
of highly diluted ferric chloride down what
is known as the "foul" drain, that is, the
drain into which sink and toilet waste flows.
Surface drains, that is drains that dispose
of rain water usually found by the sides of
roads and paths must not be used.

As to neutralisers, it would be very unwise
to mix undiluted ferric chloride with an un-
known chemical or even sodium bicarbonate.
The resulting chemical reaction would be
unpredictable and may well be rather more
violent than expected. We do not recommend
this course of action.

Who -was -First
I read the article l.C.s. Explained in

your February 1981 edition and made the
"Who -was -first monitor". However, I

found that the indicators took so much
power from the outputs (IC2 pins 3 and 4)
that there was no power left to power
gates "b" and "d" causing malfunctions.

The solution was to connect two 180
ohm resistors, one in each of the leads
of the I.e.ds, to reduce the current
consumed.

I am twelve years old and probably one
of your youngest readers and I much
prefer matrix -board and Veroboard de-
signs to p.c.b. designs.

Wishing you great success,
Philip Summers,

Haywards Heath, Sussex

Now that C.B.'s here
I breathed a sigh of relief when the

Home Office at last announced that they
would legalise C.B. by about August, on
27MHz FM. But at the same time I couldn't
help wondering what we are letting our-
selves in for.

Although I don't own a "rig" myself
(yet), I live in an area where there are at
least 200 in a 10 mile radius and many of
these are finding their way to school
children and are being extensively abused.
Let's just hope that the Home Office will
propose a licensing system and perhaps
even a minimum age of about 16.

S. A. Courtney,
Chipping Campden, Glos.
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ADVANCE ADVERTISING BARGAINS LIST!
Our FREE Bi-monthly list gives details of bargains arriving or just
arrived - often bargains which sell out before our advertisement can
appear - it's an interesting list and it's free - just send S.A.E.
Below are a few of the Bargains still available.
TRANSMITTER SURVEILLANCE
Tiny, easily hidden but which will enable conversation to be picked
up with FM radio. Can be made in a matchbox - all electronic
parts and circuit. E2.30.
RADIO MIKE
Ideal for discos and garden parties, allows complete freedom of
movement. Play through FM radio or tuner amp. £6.90 comp. kit.
SAFE BLOCK
Mains quick connector will save you valuable time. Features include
quick spring connectors, heavy plastic case and auto on and off
switch. Complete kit. £1.95.
LIGHT CHASER
Gives a brilliant display - a psychedelic light show for discos, par-
ties and pop groups. These have three modes of flashing, two chase
Patterns and a strobe effect. Total output power 750 watts per
channel. Comlete kit. Price E16. Ready made up E4 extra.
FISH BITE INDICATOR
Enables anglers to set up several lines then sit down and read a book.
As soon as one has a bite the loudspeaker emits a shrill note. Kit.
Price £4.90.
6 WAVEBAND SHORTWAVE RADIO KIT
Bandspread covering 13.5 to 32 metres. Based on circuit which
appeared in a recent issue of Radio Constructor. Complete kit in.
cludes case materials, six transistors, and diodes. condensers, resist -
on, inductors, switches. etc. Nothing else to buy if you have an
amplifier to connect it to or a pair of high resistance headphones.
Price £11.95.
SHORT WAVE CRYSTAL RADIO
All the parts to make up the beginner's model. Price £2.30. Crystal
earpiece 65p. High resistance headphones (gives best results) £3.75.
Kit includes chassis and front but not case.
RADIO STETHOSCOPE
Easy to fault find - start at the arial and work towards the speaker
- when signal stops you have found the fault. Complete kit E4.95.
INTERRUPTED BEAM
This kit enables you to make a switch that will trigger when a
steady beam of infra -red or ordinary light is broken. Main comport
ants - relay, photo transistor, resistors and caps etc. Circuit diagram
but no case. Price £2.30
OUR CAR STARTER AND CHARGER KIT has no doubt saved
many motorists from embarrassment in an emergency you can star
car off mains or bring your battery up to full charge in a couple of
hours. The kit comprises: 250w mains transformer, two 10 amp
bridge rectifiers, start/charge switch and full instructions. You can
assemble this in the evening, box it up or leave it on the shelf in the
garage, whichever suits you best. Price E11.50 + £2.50 post.
GPO HIGH GAIN AMP/SIGNAL TRACER. In case measuring
only 5%in x 3%in x l'Ain is an extremely high gain 170dB) solid
state amplifier designed for use as a signal tracer on GPO cables, etc.
With a radio it functions very well as a signal tracer. By connecting
a simple coil to the input socket a useful mains cable tracer can be
made. Runs on standard 4Yiv battery and has input, output sockets
and onoff volume control, mounted flush on the top. Many other
uses include general purpose amp, cueing amp, etc. An absolute
bargain at only £1.85. Suitable 80ohm earpiece 69p.

FIVE UNUSUAL SWITCHES
For inventors, experimenters, service engineers, students or in
fact anyone interested in making electrical gadgets. The parcel
contains: - delay switch - motor driven switch - two-way and
off switch - polarity changing switch - and humidity switch. Our
regular price for these switches bought separately is over £10, but
this month you can have the 5 for £2.50.

MAINS OPERATED CLOCKS
Where can you buy a precision mains operated electric
clock for only £1.257 The answer is from us, but you must
be prepared to buy 8 at a time. Made for famous cookers,
these are for normal 250 volt 50Hz mains and they still
have the 25 amp timed on and off switches. They are all
brand new and still in original manufacturer's packing.
Don't miss this offer. Send EIO for 8 today, or £2.00 for
sample one.

275 WATT TRANSFORMER
With normal mains primary and two secondary windings. The
major one being 26 volts at 10 amps, the other being 12 volts at
1 amp. Extremely well made transformer impregnated and varnish-
ed with a substantial terminal plate on the top. Made for surface
mounting with perforated clamps for fixing along any edge.
£8.50 + E2.00 post.
WATERPROOF HEATING WIRE
60 ohms per yard, this is a heating element wound on a fibre glass
coil and then covered with p.v.c. Dozens of uses - around water
pipes, under grow boxes in gloves and socks. 23p per metre.

CLOCKWORK MOTOR
Precision movement with a balance wheel and main spring, goes
for 1 hour at one winding - can be used to operate models, delay
switches, etc. etc. 75p.
FRUIT MACHINE HEART. 4 wheels with all fruits, motorised and
with solenoids for stopping the wheels with a little ingenuity you can
defy your friends getting the "jackpot". 6.95.0 £4 carriage.

MUGGER DETERRENT
A high -note bleeper, push latching switch, plastic case and battery

connector. Will scare away any villain and
bring help. £2.50 complete kit.

21,
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TIME SWITCH BARGAIN
Large clear mains frequency controlled
clock, which will always show you the
correct time + start and stop switches
with the dials. Comm complete with knobs.
£2.50.

3 CHANNEL SOUND TO LIGHT KIT
Complete kit of
Parts for a
three -channel
sound to light
unit controll-
ing over 2000
watts of light-
ing. Use this
at home if
you wish but it
is plenty rugged enough for disco work. The unit is housed in an
attractive two-tone metal case and has controls for each channel,
and a master on/off. The audio input and output are by 'A"
sockets and three panel mounting fuse holders provide thyristor
protection. A four -pin plug and socket facilitate ease of connect.
ing lamps. Special snip price is E14.95 in kit form or £19.95
assembled and tested.

REMOTEREMOTE CONTROL for Sound to Light Systems lours
or any other circuit) saves connecting to speaker or amp - kit
consists of 1 watt amplif)er, crystal mike, case, sundries and
diagram. Price £3.95.

LIGHT EXPANDER AND LATCH for synod to
Light, enables 3,000 watts of lighting to be controlled by single
channel or each channel and enables lights to be latched on.
Kit consists of latching relay, control switch, case, sundries and
diagram. Price E4.25.

PANEL METERS "AMSTRAD"
We have two types, both approx 40mm

i -- - ,r- l.cr_______ 11 7/8" square) with modern clear pers-
pax type front. Both have sensitivity
0 - 100 uA, one has a pointer in the
centre and the scale calibrated 3 - 2 - 1

0 . 1 . 2 . 3.The other has the pointer in
the normal position and the scale reads
0  5. The interesting feature of these
meters is that if illuminated from behind,

the scale and pointer seem to fluoresce, giving a very pleasing
effect. Special price of £1.75 each.

THIS MONTH'S SNIP
PUSH BUTTON G.P.O. TELEPHONES
For £25 (quickly recoverable in saved time) you will
improve your image and efficiency with this push
button desk telephone, ex. G.P.O. thoroughly recon-
ditioned, can be yours in a few days, if you send today.

-

EXTRACTOR FAN
Mains operated - ex. Computer
5" Woods extractor

£5.75 Post £1.00.
6" Woods extractor

£6.90 Post E1.25
6" Plannair extractor

£7.50 Post E1.00
4" x 4" Muffin 115v.

£4.50 Post 50p.
4" x 4" Muffin 230v.

£5.75 Post 50P.

8 POWERFUL
BATTERY MOTORS
For models, Meccanos, drills,
remote control planes, boats,
etc. E2.50.

SPIT MOTORS

rr

These are powerful mains operated
induction motors with gear box
attached. The final shaft is a 'A" rod
with square hole, so you have altern-
ative couplingmethods - final speed
is approx. 5 revs/min, price £5.50. -
Similar motors with final speeds of
80, 100, 160 & 200r.p.m. same price.

TAPE PUNCH &
READER For controlling machine
tools, etc, motorised 8 bit punch with
matching tape reader. Ex -computers, be-
lieved in good working order, any not so
would be exchanged. E17.50 pair. Post
E3.00.

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

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

1

Continuity and resistance 0 - 1 meg ohms in
two ranges. Complete with test prods and in-
struction book showing how to measure cap-
acity and inductance as well. Unbelievable

' value at only £6.75 + 5013 post and insurance.

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

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

HAYWARDS HEATH, SUSSEX RH16 3QU.

MULLARD UNILEX
A mains operated 4 +4 stereo
system. Rated one of the
finest performers in the
stereo field this would
make a wonderful gift for
almost anyone. In easy to assemble
modular form this should sell at about £30

but due to a special bulk buy and as an in-
centive for you to buy this month vie offer the sys-
tem complete at only £16.75 including VAT and post.
FREE GIFT - buy this month and you will receive a pair of
Goodman's eliptical 8"x 5" speakers to match this amplifier.

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daily
automatically correcting for the lengthen-
ing or shortening day. An expensive time
switch but you can have it for only £2.95.
These are new but without case, but we
can supply plastic cases (base and cover)
E1.75 or metal case with window f:2.95.
Also available is adaptor kit to convert
this into a normal 24hr. time switch but
with the added advantage of up to 12 on/
offs per 24hrs. This makes an ideal con-

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

DELAY SWITCH
Mains operated - delay can be accurately
set with pointers knob for periods of up
to 2%hrs. 2 contacts suitable to switch 10
amps - second contact opens a few min-
utes after 1st contact. £1.95.

LEVEL METER
Size approximately K" square, scaled signal
and power but cover easily removable for
rescaling. Sensitivity 200 uA. 75p.

STEREO HEADPHONES
Japanese made so very good quality.
8 ohm impedance. padded, term-
inating with standard %" jack -
plug. £2.99 Post 601,

BRIDGE RECIFIER
1 amp 400v 30p each.
10 for £2.50. 100 for f20.00

PORTABLE
RADIO CASE
Size: 11 x 8 x 3% ins
approx. Made from ply-
wood, pleasingly covered.
Suitable for any normal
radio circuit. Has studs
for mounting 5" speaker
and the front is drilled
to take a tuning conden-
sor in the centre and
normal controls either
side. E2.30 + £1.50 Post.

LAST MONTH'S SNIP - STILL AVAILABLE
And it still terries a free gift of a desoldering pump, which we are
currently selling at £6.350. The snip is perhaps the most useful break-
down parcel we have ever offered. It is a parcel of 50 nearly all
different computer panels containing parts which must have cost at
least E500. On these boards you will find over 300 IC's. Over 300
diodes, over 200 transistors and several thousand other parts, resist-
ors, condensors, multi -turn pots, recifiers, SCR, etc. etc. If you act
promptly, you can have this parcel for only £8.50, which when you
deduct the value of the desoldering pump, works out to just a little
over 4p per panel. Surely this is a bargain you should not miss)
When ordering please add £2.50 post and E1.27 VAT.

MAINS MOTORS Precision made as
used in record players, blow heaters, etc.

Speed usually 1,400. All have ample
spindle length for coupling fan blade,

pulley, etc. Power depends on stack size.
5/8" stack £2.00; 14" stack E2.50; 7/8"
stack £3.00; 1" stack E3.50; 115" stack
£4.50. Add 25% to motor cost to cover pos-
tage, and then add 15% VAT.

Ir

YOUR LAST CHANCE FOR THIS BARGAIN
100 twist drills, regular tool shop price over E50, yours for only
£11.50. With these you will be able to drill metal, wood, plastic, etc.
from the tiniest holes in P.C.B. right up to about `4". Don't miss
this snip - send your order today.

MAGNETIC LATCH
Low voltage 14 - 8 volt AC/DC operation).
Only £1.50 each.

COMPONENT BOARD
Ref. W0998
This is a modern fibreglass board which contains a multitude of
very useful parts, most important of which are: 35 assorted diodes
and rectifiers including 4 3amp 400v types (made up in a bridge) 8
transistors type BC 107 and 2 type BEY 51 electrolytic condensers.
SCR ref 2N 5062, 25 Ouf 100v DC and 100uf 25v DC and over 100
other parts including variable, fixed and wire wound resistors,
electrolytic and other condensers. A reel snip at £1.15.

J. BULL (Electrical) Ltd - Established 25 years. MAIL ORDER TERMS:
Cash with order please add 60p to all orders under £10, to offset packing,
etc. ACCESS & BARCLAYCARD WELCOMED. Our shop is open to callers.
BULK ENQUIRIES INVITED. Telephone: Haywards Heath (0444) 54563.

Everyday Electronics, May 1981 351



If you're into
MICROPROCESSORS

then they should be into an
M P UroBreadBoard

main
microprocessor

area

bus
strips

peripheral
chips areas

alpha numeric indexing

* MPU Section accepts 24, 28, 40 & 64 pin
DIL microprocessors

* Auxiliary Areas accept any .3" or .6" RAM,
ROM or peripheral chip

* Power Bus Strips on all sides
* 5 incoming turret Power Terminals
* Component Support Bracket included
* Over 1400 contact points
* Alpha -Numeric column and row indexing
* Eurocard size (160mm x 100mm)
* Slots onto all BIMBOARDS
* Non -Slip rubber backing
* Ideal for schools and colleges
* Long life, <10m.ohms, nickel silver contacts

The PROFESSIONALS breadboard
that BEGINNERS can start on

BOSS INDUSTRIAL MOULDINGS LTD
2 Herne Hill Rd, London SE24 OAU, England
Telephone 01-737 2383 Telex 919693
Cables & Telegrams: LITZEN LONDON SE24

Please send me MPUroBreadBoard(s) at £18.00

This price includes VAT & PP, is applicable from March 1981
but please add 15% for Overseas Orders, make cheques/P.O.
payable to BOSS Industrial Mouldings Ltd and allow 10 days
for order processing and cheque clearance etc.
I enclose a cheque/P.O. to the value of £

Name

Company
Address

IT'S AS EASY AS A,B,C...

A EXP 650 For microprocessor chips. £3.60
B EXP 300 The most widely sold breadboard in the UK;

for the serious hobbyist. £5.75
C EXP 600.6" centre channel makes this the

Microprocessor Breadboard. £6.30
D EXP 4B An extra 4 bus -bars in one unit. £2.30
E EXP 325 Built in bus -bars accepts 8, 14, 16 and up to 22

pin ICS. £1.60
F EXP 350 270 contact points, ideal for working with up

to 3 x 14 pin DIPS. £3.15
G PB6 Professional breadboard in easily assembled kit

form. £9.20 (Not illustrated.)
H PB 100 Kit form breadboard recommended for students

and educational uses. £11.80 (Not illustrated.)

& ITS AS EASY AS 1,2,3 with THE EXPERIMENTOR SYSTEM

SCRATCHBOARD

- BREADBOARD

-MATCHBOARD

1 EXP 300PC which includes one item. A matchboard
pre -drilled PCB - E1.20

2. EXP 302 which includes three items. Three 50 -sheet
scratchboard workpads -£1.50

3. EXP 303 which includes three items. Two matchboards and
an EXP 300 snlderless breadboard - E7.60

4. EXP 304 which includes four items. Two matchboards and
EXP 300 breadboard and a scratchboard workpad - E8.70

The above prices do not include P&P and 15% VAT

TOMORROW'S TOOLS TODAY
GLOBAL SPECIALTIES CORPORATION G.S.C. (UK) Limited, Dept. 4H,

r

Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Tel: Saffron Walden (0799) 21682.
Telex: 817477.

NAME

ADDRESS

I enclose cheque/PO for

or debit my Barclaycard, Access, American Express card
No. Exp. date
or Tel: (07991 21682 with your card number and your order will be in the
post immediately.

A EXP 650
£5.00

Ginty. Regd. B EXP 300
£7.76

Ginty. Reqd.

C EXP 600
£8.39

Ginty. Regd. D EXP 48
£3.50

Qnty. Regd.

E EXP 325
E2.70

Ginty. Regd. F EXP 350
£4.48

Qnty. Regd.

G PB6
£11.73

Qnty. Reqd. H P8 100
£14.72

Qnty. Reqd.

Experimentor System

1 EXP 300 PC
£2.25

Qnty. Reqd. 2 EXP 302
£2.58

Ginty. Regd.

3 EXP 303 Ginty. Regd. 4 EXP 304 Qnty. Regd.
£9.40 £11.15

Boxed prices include P & P and 15% VAT
If no dealer in your area contact GSC direct.

FREE catalogue
tick box 

Global Specialties Corporation (UK) Limited, Dept. 4H

Telephone Number EE 5

352

Unit 1, Shire Hill Industrial Estate, Saffron Walden Essex CB11 3AQ.
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Semiconductor N
NEW MICROCOMPUTER FAMILY

Microcomputer tech-
nology never stands still
and one of the latest con-
tenders in this field is the
NSCS00 family from
National Semiconductor. At
present this comprises just
three chips-a central pro-
cessor, RAM -input/output -
timer, and Rom -input/out-
put. Additional memory
and other peripheral chips
are likely to be announced
in the near future.

Design of the Nsa300 has
been greatly influenced by
the popular 8085 and Z80
families and it has the added
advantage of being manufac-
tured by a cmos process
exclusive to the company. On
average the NSC800 will
require only half the power
of comparable NMOS devices
and will operate from a wide
range of supply voltages.

Looking more closely we
can see that the central pro-
cessor, designated NSC800,
is an 8 -bit device with a
multiplexed address/data
bus and provides on -chip
clock generation, interrupt
capability and dynamic mem-
ory refresh control.

The instruction set runs to
158 commands and two dif-

ferent operating speeds are
available, 2.5MHz and 4MHz.

The RAM device, desig-
nated NSC810, combines 128
bytes of memory with 22 in-
dividually programmable in-
put/output lines partitioned
into two 8 -bit ports and one
6 -bit port. Not content with
this, the company have even
managed to cram two 16 -bit
programmable timers onto
the chip which can be
operated in one of six modes.

The ROM i.c. designated
NSC830, is a slightly less
exotic affair although it still
contains 2K bytes of mask
programmable read only
memory as well as 20
individually programmable
input/output lines.

Putting the system to-
gether provides a powerful
processing system which at
the same time will only con-
sume 100mW when operated
at 5V. The makers claim that
this reduction in power con-
sumption "makes the NSC800
a natural choice for many
applications especially those
requiring a battery power
supply."

One of the major factors
influencing that choice will
be that of cost. Even with
volume production the cen-
tral processor alone will cost
at least four times as much
as a more conventional
device.

SEMICONDUCTOR
TEST SYSTEM

Before any new i.c. is re-
leased onto the market and
indeed when it is in produc-
tion, testing is all important.
However, with the growing
complexity of Lsi and vim
chips this requires rather
more than a few voltage
checks with a multimeter.

To meet this challenge
Tektronix have just released
their S-3275 test system,
aimed primarily at the manu-
facturer and design en-
gineer.

The list of facilities is
impressive and offers a wide
range of test options but the
one feature that makes the
whole system work at all is
the system software. It is
known as Tektest III, ver-
sion IV and is an English -like
self -documenting language.
All graphics generated can
be easily converted to hard
copy form and the network-
ing option allows the system
to be interfaced with any
large computer.

DISPLAY DRIVERS
A new range of display

drivers has been announced
by OKI Electronic Industries.
These are designed to inter-
face directly between the
output port of a microcom-
puter and seven -segment dis-
plays and turn the BCD code
into a hexidecimal display.

LOW NOISE AMPLIFIER
In low power amplifiers,

noise and reliability of con-
struction are always impor-
tant, -.especially with r.f.
circuits. A new integrated
circuit from Plessey, known
as the SL560C, provides 35dB
gain at 75MHz bandwidth or
14dB at 300MHz bandwidth
yet still manages a noise
figure of less than 2dB.

The device is made up of
three high performance
transistors and associated
components encapsulated in
an 8 -pin package. This circuit
configuration together with
many connection points,
allows maximum flexibility
with a minimum number of
external components.

It can be used in common
base or common emitter
mode or as a 50 ohm line
driver and will work with a
supply voltage anywhere
between 2-15V depending on
the circuit configuration.

Several devices can be
cascaded together and three
SL560's will provide a gain
greater than 40dB over a
300MHz bandwidth when
used with a 9V supply.

L.E.D. ARRAY
L.E.D. displays are ten -a -

penny these days but pro-
viding an array for such
things as signal level indica-
tors or vehicle instrumenta-
tion is rather more of a
challenge.

A new range of l.e.d.s from
Impectron has been designed
to overcome this problem.
The GL series is available in

single form or straight-line
arrays containing five or six
elements each with a rectan-
gular light emitting face.

The series offers a choice
of three colours-red, yellow
and green-and one array in
the range features four ele-
ments in green and two in
red. This is very useful for
such items as VU meters or
level indication in process
control circuitry.

LITHIUM
SUPER -BATTERY

One of the first attractions
of semiconductor equipment
was its portability and low
current consumption. Unfor-
tunately providing even this
small amount of energy
from an acceptable package
has often posed something
of a problem. Various solu-
tions have been tried, but
the most promising appears
to be a new lithium/sulphur
dioxide cell manufactured
and marketed by Vidor In-
dustrial Batteries.

Compared with other cells,
this new device, developed
from an American design,
has a higher operating vol-
tage (2.8V), higher energy
density (up to 30 times
greater than for an equi-
valent carbon/zinc cell),
operating temperature range
from -55 to 70 degrees Cel-
sius, and ten-year shelf life.

In short this new cell, or
"Eternacell" as it is called,
is a very high energy, non -
rechargeable primary cell
designed to replace conven-
tional dry battery systems.
Cell designs are available in
a variety of sizes from 0.5Ah
up to 30Ah and versions are
available to harmonise with
standard MC and BS specifi-
cations for zinc/carbon cells.
Custom built designs can
also be undertaken.

Unfortunately, these bat-
teries are only available to
industrial and military users
but already their advantages
are being felt.

Typical of the many appli-
cations is a new laser binocu-
lar for the army. Conven-
tional battery packs are a
back -breaking 512kg in
weight. The use of Eterna-
cells brings this down to a
more manageable 2kg.

Of course this power/
weight advantage doesn't
come free and the new cells
cost roughly six times more
than their conventional coun-
terparts in terms of their
price per watt-hour.
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THREE GAMES FOR
A SUMMER FETE

In June last year we used the 555
timer and CD4017BE in a game at a
summer fete. The circuit was similar
to that given in your Live Wire Game
(December 1980) except:
(a) We did not have the buzzer cir-

cuit.
(b) Instead of nine lives we used four

lives with the l.e.d.s in series as
shown in Fig. 1.

Fig .2

When the circuit was turned on
four l.e.d.s were on. Each time the
eye touched the wire, number of
l.e.d.s on was reduced by one and the
game finished when all four l.e.d.s
were off.

The advantage of this circuit is that
number of l.e.d.s on indicates lives
available.

We used the 555 and CD4017BE for
two more games and in both of these
the 555 was used as an astable vibra-
tor.

Fig. 2 shows the circuit for Who
Won the Pomagne. When the switch
S1 was pushed on, all the ten l.e.d.s
were on because of the low time con-
stant of the astable vibrator.

When switch 1 was released only
one Le.d. remained on. Because of the
very high frequency, it is extremely

difficult to predict which 1.e.d. will
remain on when the switch 1 is
released.

Fig. 3 shows the circuit used for
Heads or Tails. We used red and
green l.e.d.s. The operation is by push -

to -make switch S1 as explained for
Fig. 2 above.

Mr Balkar,
Welling, Kent

Fig. 3

Fig. 1

SIMPLE CAPACITANCE INDICATOR

This circuit will provide a useful
measurement of the value of capaci-
tors ranging from about 0.2/AF to
4,700,,F or even greater. The capacitor

under test is connected into the
circuit with crocodile clips carefully
observing its polarity.

RANGE SELECTOR SWITCH TABLE
POSITION A
POSITION B
POSITION C
POSITION D

VALUE =TIME x 100
VALUE= TIME x 10

VAWE = TIME x 1

VALUE= TIME x 01

Press the TEST button, Si, momen-
tarily and D1 will light. Note the time
that it stays alight with a stopwatch
or sweep second hand and multiply
this by the value given in the table
below for the appropriate range set-
ting. This will determine the value of
the capacitor.

It is best to start at the highest
range (position A) and work down
until the 1.e.d. stays alight for two
seconds or more.

Eddie Ball (age 12),
Liverpool

aRUOU
REM
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THESE SPACE INVADERS WILL ALARM YOU the price won't!
The space invaders are back.
This time right on your wrist!

CA -90 game
The keyboard is effectively divided in half. Any
or all of the left hand buttons (1, 2, 4, 5, 7, 8)
become AIM and any or all of the right hand
buttons become FIRE.

The random digital invaders attack from the
bottom right and move across the display. Every
time you tap AIM your missile number, displayed
top right, progresses by 1. When your missile
number coincides with an invader, tap FIRE
and that spaceship will disappear, adding to
your score. Since this is a speed game, the earlier
you destroy an invader, the higher it will score.
The game is over if 3 of the 16 spaceships in an
encounter penetrate your defences.

There are 2 stages, each stage having 9 en-
counters. In stage I the game speeds up with
each encounter and in stage 2 the invaders attack
from a closer position. After stage 2 the game
reverts back to the beginning of stage I, but the
score, which is added and displayed after each
encounter, is carried forward.

Depending very much on your skill, one game
can last for as much as an hour or more. The
highest score so far will be retained in a non-
volatile memory. (This will be erased if the stop-
watch function is utilised).

 Calculator
 Stopwatch
 Alarm
 Dual time
 Digital Space

invader game

1311

Lt cicn u
Game display

CASIO'S MOST AMAZING
WATCH EVER

CA -90 SPECIFICATION
Time: Hours, minutes, seconds, am/pm, day and
date. One -touch changeover between 12/24 hour
formats.
Calendar: Automatic; day, date, month and year
pre-programmed until the year 2002.
Calculator: 8 digits (7 digits for negatives). Four
basic calculations, with constants for +, x,

Alarm: 24 hour reminder alarm, with "alarm on"
symbol.
Hourly time signal: Every hour, on the hour. The
signal, with display symbol, can be switched on
or off.
Stopwatch: Professional 1/100 second stopwatch
measuring net, lap and first and second place
times.
Dual time: An alternative time (second time
zone) can be memorised. Hours and minutes; 12
or 24 hour format.
Tone control: Pitch can be varied in 10 steps.
Game: Additive digital space invader speed game.
Dimensions: 46.0 x 36.0 x 10.55mm. Resin
case/strap. Metal keys. Stainless steel back.
Mineral glass face.

ALL THIS FOR
ONLY £24.95 (RRP £27-95)

BECOME AN INSTANT MUSICIAN
NO EXPERIENCE NECESSARY

Create your own music with a VL-TONE. You combine the sound, rhythm
and tempo and the VL-TONE plays it back . .. beautifully!

CASIO VL-TONE (VL-1)
Electronic Musical Instrument
and Calculator

(RRP £39.95)
ONLY £35.95

VL-1 Utilises Very Large Scale Integrated circuit advanced technology. This com-
plete 29 -note synthesiser records and plays back. The octave shift switch expands
the range of the keyboard to almost 5 octaves.
Preset sounds: Piano, Violin, Flute, Guitar, Fantasy and ADSR (sound wave
that can be varied in over 80 million ways).
Auto play: ONE -KEY or MANUAL playing can be recorded and will be played
back in the form of a melody.
Auto rhythm: 10 built-in rhythms, all with variable tempo and volume balance,
can be incorporated in manual playing or added to your recording.
Built-in melody: Pre-programmed German Folk Song with rhythm accompaniment.
Play it anytime and practice tempo changes with the tempo control.
Facilities: LCD numerical display shows pitch, including sharps and programming
information. Built-in amplifier and speaker. Output jack. Pitch control.
Calculator: 8 digits, +, x, +, square roots, %, constants and full memory.
Power source: Four AA size batteries or AC adapter type AD -4160 (price £5).
Dimensions: 30mm x 300mm x 75mm (111." x 11}" x 3").
This compact, battery powered lightweight (438g, 15 .4oz) can be played anywhere.

Please order now for May delivery

OTHER CASIOTONE KEYBOARDS
MT -30 Polyphonic, 22 instruments over 3 octaves. Battery/mains (RRP £115) £95
CT -30I Polyphonic, 14 instruments over 4 octaves. 8 2 rhythm accompaniments.
Vibrato, delayed vibrato. Pitch control. Output jacks. AC only (RRP £285) £245
CT -401 As CT -301 but with Casio Auto Chord for one finger accompaniment.
Plays major, minor and seventh chords with bass. Integral sustain and hold.
(RRP £345) £295

ILLUSTRATED CATALOGUE
Send 20p (postage) for details of CASIOTONE keyboards. CASIO watches and
calculators and selected SEIKO watches.

Offers subject to availability.

A CLASSIC IN ITS TIME
You don't have to be a highbrow to appreciate the beauty of this clock. Battery
powered, it is ideal for office, lounge, kitchen, bedroom, caravan or boat. Compact
and lightweight, it can be used as a travel alarm clock or car clock.

MA -1
ALARM
CLOCK
ONLY
£9.955 (RRP £11 95)

Blue LCD display, as seen on "Tomorrow's World" 5,3'81. Elimination of
polarising filter allows wide angle viewing. Full display of time. Symphonic alarm
or buzzer, with snooze facility. Hourly time signal. Integral loudspeaker and
amplifier with 3 position volume control. A large top button gives night time
illumination and switches the alarm off. Alarm function: "Symphonic Nr. 40 G
moll" (W. A. Mozart K.550) for about 30 seconds or buzzer for 60 seconds.
Three AA size batteries last approx. 15 months. Quartz accuracy.
Dimensions: 43mm Y 115mm x 76mm (II x 4+ x 3 inches).

CASIO'S BEST SELLING WATCHES

AA81 MI200 W150B

LCD ANALOGUE/DIGITAL ALARM CHRONOGRAPH with countdown
alarm.
AA -81 chrome, s/s bracelet £29.95. AA8IG Gold plated £49.95. AA -82 All s/s
£39 95.
12 MELODY ALARM CHRONOGRAPHS with countdown alarm. M-12 resin
case/strap £24.95. M1200 all stainless steel 12995.
100 METRE WATER RESISTANT Alarm chronographs with countdown alarm.
W100 Resin case/strap £19.95. W150C Stainless steel case/resin strap £25-95.
W150B Stainless steel case/bracelet £32.50.

Price includes VAT and P&P. Send your
company order, cheque, P.O. or phone
your ACCESS or BARCLAYCARD number
to: TEMPUS Dept. E.E., FREEPOST, 164-167 East

Road, Cambridge CB1 1DB. Tel. 0223
312866.
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Visualising Amplifier Operation
FACED with the complexity of modern

audio power amplifier circuitry the
newcomer to electronics may find it hard
to get a clear picture of how power is
produced and supplied to the loudspeaker.
This article shows that for the purpose of
visualising how amplifier output circuits
work simple "models" using resistances
and capacitances and a bit of imagination
can be a great help.

Transistor Tap
What is a transistor? A complex device

made from specially treated semicon-
ductor materials, of course . . . but for
some purposes it can be regarded as the
electronic equivalent of a water tap. Turn
it on and a current flows. Turn it off and the
current stops. It is turned on by driving the
base with a small current and like a tap it
can be set to any position between fully on
and completely off.

Although we don't usually think of the
flow of water from a tap as a means of
doing useful work it could certainly be
used to turn a small waterwheel or a little
hydro -electric generator. In the same
way, the flow of collector current through
a resistance causes work to be done in
overcoming that resistance.

Such a resistance (RL in Fig. la) is
generally referred to as a load resistance.
In flowing through it the collector current
generates heat. The rate at which this
happens is called the power: the higher
the power, the greater the heat production.

In audio amplifiers we are not interested
in producing heat but in producing

acoustic energy, which is what the loud-
speaker does when audio -power from the
amplifier is supplied to its "voice coil". A
loudspeaker is not just a resistance but in
one respect at least it has the same effect
on the amplifier as a resistance: it absorbs
energy.

So for the purpose of visualising how
an amplifier works it is reasonable to
replace the speaker by a load resistance,
even though in a single -transistor stage
like Fig. la, the real circuit would probably
be quite complicated, with the speaker not
connected directly but via an output
transformer. To the amplifier it still looks
very like a simple resistance RL.

If the transistor is turned fully on then
it offers virtually no resistance itself and
behaves more or less like a short circuit
from collector to emitter. The current
drawn from the battery or power supply
Vcc then depends only on the sizes of Vcc
and RL.

That is, /c = Vcc/RL. But when the
transistor is only partly on it does offer
resistance. This "collector resistance" is
shown in Fig. 1b as rc.

At this point we are going to forget
about what actually turns on the transistor
(kr) and concentrate on the results of
turning it on. If the transistor is turned on
only to a small extent rc is large and
little current can flow. As the degree of
turn -on is increased rc becomes smaller
and more current flows. So rc is variable
between infinity (no current) and zero
(transistor fully on).

Using the Model
If a circuit like Fig. lb is constructed

and re varied by hand the meter reading
varies accordingly. If re were varied up
and down very quickly, at an audio fre-
quency, and RL were a loudspeaker it
would emit a sound.

In a steady state with rc set half way on
and left alone RL passes a certain steady
current. If rc is now varied a little this way
and that around the half way mark the
effect is to superimpose an "a.c. wobble"
on the steady d.c. This means that some
of the current from the d.c. supply Vcc
is being converted to a.c. by the variation
of rc.

An audio power amplifier is a circuit
which converts d.c. power into a.c. power
in this way, that is by varying a resistance
at an audio -frequency rate. Of course, the
resistance is the rc of a transistor or
transistors and it is varied by driving the
base with audio -frequency current which
is controlled by the input signal from the
gramophone pickup or whatever.

Stacked Transistor Output Stages
An alternative arrangement is shown in

Fig. 2a. As the wiper contact of rc is moved
up towards the positive terminal of Vcc,
the capacitance C charges. The charging
current flows through RL, or, if you want
to be pedantic, electrons flow from the
negative terminal of Vcc through Rt. to
form a negative charge on the right hand
plate of C. This is the same thing as a
conventional current flowing the other
way, apparently starting at the wiper of
rc and flowing into the left hand plate of
C and through C and RL to "earth"
(- Vcc).

If the wiper is now moved towards the
negative end of rc, C discharges (to an
extent which depends on how far the
wiper is moved) and the discharge current
flows in RL. This movement of the wiper
at audio frequency generates audio -
frequency currents and in flowing through
RL these produce audio power.

As the wiper is moved upwards the
part of rc marked "a" is reduced and the
part marked "b" increased. Much the
same effect can be obtained (Fig. 2b) by
using two separate variable resistances
(ra and rb) "ganged" in such a way that
ra decreases as rb increases.

This two -resistance version of the
circuit happens to be one which corres-
ponds to a commonly used amplifier
output circuit (Fig. 2c) in which two
transistors are "stacked" one above the
other. Here TRa corresponds to ra and
TRb to rb. The driving circuits (not shown)
are arranged to turn one transistor off and
the other on, and vice versa.

When TRa conducts C charges. It
discharges when TRa is turned off and
TRb on. The discharge path is via TRb
(and RL). If TRa is fully off the collector
supply voltage for TRb must come from
the charge stored in C.

In practical amplifiers the circuit is
arranged so that C acquires an average or
d.c. charge of half Vcc. Operation can then
be symmetrical, that is the a.c. wobbles
can increase or decrease the steady
charge on C by equal amounts. This
maximises the power output obtainable
without severe distortion.

Operating Class
Several modes of operation are poss-

ible. One mode is to arrange that no
collector current is taken by either tran-
sistor when there is no input signal. Any
positive -going input signal then turns
TRa on while TRb stays off and C charges.
Any negative signal does the reverse,
allowing C to discharge via TRb.

(a) (b)

Fig. 1 Transistor amplifier and its 'model'.

ivcc
-J- TRb

(b) (c)

Fig. 2 Models for push-pull amplifier
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This mode is called class -B operation.
It has the great advantage that when there
is no signal no current is drawn from the
battery and no power is dissipated in the
transistors.

The main snag is that in practice it is
very difficult to get one transistor to turn
off at exactly the same moment as the
other turns on. If this changeover is not
precise some of the audio signal can be
missed out and the result can be bad
distortion of a kind known as "crossover
distortion" for obvious reasons.

To avoid crossover distortion it is
possible to arrange for both transistors to
conduct all the time even when there is no
signal. Power is now wasted and the
transistors tend to "run" hot all the time
and need extra cooling, but since both
transistors are in operation when the
signals change from positive to negative
crossover distortion is avoided. This mode
of operation is known as class -A.

In practice both pure class -A and pure
class -B operation is rare. Most practical
amplifiers operate in a mode which is

somewhere in between, even though they
may be described as class -B in speci-
fications.

The output transistors are biased to
pass a small collector current all the time,
with no input signal. For small signals the
amplifier then operates as class -A and
small -signal crossover distortion is
avoided.

Large signals are big enough to cut off
the collector current of one or other
transistor and some crossover distortion
then appears, but it is not nearly so bad
(to the ear) as the distortion of a pure
class -B amplifier.

Push -Pull Drive
We have been talking airily about

positive and negative input signals,
meaning the positive and negative half -
cycles of the audio derived from a signal
source such as a gramophone pickup. In
fact, however, an output stage like Fig. 2c
needs to be driven by a pair of signals one
of which is a mirror image of the other;

one going positive as the other goes
negative but in other respects (waveform
and so on), they are the same.

These "push-pull" signals are manu-
factured from the "single -ended" input
signal by a "phase -splitting circuit" inside
the amplifier. In old transistor amplifiers
this was a special "driver transformer" but
nowadays the job is done by a transistor
circuit.

The most common transistor phase
splitters make use of the fact that a
positive signal at the base turns an npn
transistor on but a pnp transistor off. By
using npn/pnp "complementary pairs"
(transistors with similar gain but opposite
polarity) driven by the single -ended signal
a push-pull output is obtained.

Low power amplifiers use this trick in
the output stage itself, so that it does its
own phase -splitting. High -power amp-
lifiers however often use output transis-
tors of the same polarity, as in Fig. 2c, in
combination with opposite -polarity driver
transistors which do the necessary phase
splitting.

Electronics for All
I sometimes think that those of us

whose hobby is electronics should stop
now and then and count our blessings!
I know of no other hobby that has so
much scope. It can be indulged in what-
ever the weather. Give the enthusiast a
few bits and pieces, one or two simple
tools and two square feet of the kitchen
table, and, not only is he in his heaven,
but feels he is almost the equal of geniuse
such as Sir Robert Watson Watt, or
Dr. Schottky.

All this came to mind because I was
discussing quite recently with our Editor
the future of Electronics, particularly
for the hobbyist, and I think our conclu-
sions are worth noting. We agreed that
there was no danger of the hobby dimin-
ishing while publications continue to set
their present high standards and there
are enough retailers to supply the en-
thusiasts' needs.

It is comforting to note that in spite of
one of the worst recessions in the last
60 years, the majority of electronic com-
ponent retailers have managed to survive.
All this led to further speculation as to
what a cross-section of electronic con-
structors consists of.

To some extent I can answer this. While
the sex is predominantly male, we haven't
got it exclusively to ourselves, and indeed
there is no reason why we should have.
The fair sex can, and do, shine just as
brightly in this hobby as their male
colleagues.

On the question of age I can truthfully
say that all ages from nine to ninety
participate, and the youngsters take to it
like ducks to water. The number of elderly
and not so elderly, retired people who are
turning to electronics as a hobby, is
heart-warming.

I must add, in passing, that it makes
more work for retailers like myself and
my colleagues, usually in the shape of
answering the phone to an octogenarian
or baby in nappies who want to know what
the fourth wire on an AF125 transistor
does when only three are shown on the
diagram! We accept this cheerfully and
hope perhaps there may be a little some-
thing more tangible on the end of it.

Another group of people who are taking
up electronics are the sick and incapaci-
tated, as this is something they can take
on and have a chance to equal or even
excel their more active counterparts.
As one elderly gentleman said to me the
other day "I find it very therapeutic".

Well, I think all in all, this represents a
bright picture in a world that at present is
rather depressed.

Flying Solar
A few years ago I became very

interested in solar cells. I found that on a
sunny day they would produce enough
current to drive a tiny electric motor and
turn a toy windmill, so in my next project

I linked together several cells and man-
aged to work a radio with loudspeaker.

At this stage I felt I was only about one
step behind Marconi! Shortly afterwards
I read about a chap in America who had
designed an electric car to run on solar
cells, and he said he intended to drive it
right across America finishing at the
White House in Washington in o,der to
demonstrate to President Carter the need
for energy conservation. I smiled to my-
self as I thought that the journey would
take so long that Jimmy Carter wouldn't
be in Office when the chap arrived.

However, about a month later I read in
an American magazine of a lady, Mrs.
Janice Brown, piloting an aircraft driven
by solar cells! I I The joke was on me.
although I was firmly of the opinion that
it was a hoax-but no-recently the
Observer published photographs and full
details of the aircraft.

If you saw this, you may have been
struck, as I was, at the likeness of another
aircraft in the news in the last 18
months, and you would have been right,
because it was designed by the gentleman
who also designed the aircraft that was
propelled across the channel by man-
power. The designer was interviewed
about his solar cell aircraft, and he was
decidedly frank in saying that as a com-
mercial proposition it is quite useless,
but great fun! He hopes to fly it from
London to Paris next year. May the sun
shine on him all the way.

Microwave Detector
I mentioned recently in one of my

articles, that I was suspicious of Micro-
wave Ovens, and I still am for that matter.
This prompted one of my readers to tell
me that his family has one, and he doesn't
like eating food cooked in it.

He concludes his letter as follows, "I
am sure I may be tricked into eating food
out of it, by being cooked in this dreaded
creation, and then in a gas one. Is there
by any chance, anything which could
detect, if or not it has been cooked in
one?" I don't know if there is an answer
to this one, but I would like to hear from
anyone who can help.
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All these
advantages...

 Instant all-weather starting
 Smoother running
 Continual peak performance
 Longer battery & plug life
 Improved fuel consumption
 Improved acceleration/top speed
 Extended energy storage

..in kit form
SPARKRITE X5 is a high performance. top quality inductive
discharge electronic ignition system designed for the elOctroni(
D I Y world It has been tried, tested and proven to be utterly
reliable Assemblyonlytakes 1 2 hours and istallat loll
even less due to the patented 'clip on" easy fitting

The superb technical design of the
Sparkntecirctut ehminatesproblems of the
contact breaker -There is no misfire due to
contact breaker bounce whiCh isehminated
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 IIII111111ated by
reducing the current by 9& of the norm

There is also a unique extended (Iwell
circuit which allows thin coil a longer
period of time to store its ener gy befoie
chschargingto the pkiiis The I init
built in static timing light systems f uncto
light and security changeover switch

workWill all riv

Fits all 12v negative -earth vehicles
with coil/distributor ignition up to 8 cylinders.
i HE KIT COMPRISESEVERYT HINGNEEDED
Die pressed case Ready drilled. aluminium extruded
base and heat sink. coil mounting clips and accessories All kit
components are guaranteed for a per :(xl of 2 years from (late of
purchase Fully illustrated assembly and installation instructions are
included Roger Clark the world farhous rally driver

says "Sparkriteelectronic ignition systems
are the best you can buy?

UNIllgrilla
HIGH PERFORMANCE
ELECTRONIC IGNITION

Electronics Design Assoc.
82 Bath Street, Walsall WS1 3DE

IPhone your order with Access or Barclaycard

Inc V A i and PP QUANTITY RE0.0

Electronics Design Associates, Dept. EE 5
82 Bath Street, Walsall, WS1 3DE. Phone: 10922) 614791

Name

Address

X5 KIT £1695
ACCESS OR BARCLAY CARD No

358

endose cheque POs for

Cheque No

Sertd SAE if brochure only retuned

Rapid Electronics
Pack No.
A 10 10 PP3 battery leads
A72 10 3.5mm jack plugs
A73 10 3.5mm jack sockets
A74A 5 Standard jack plugs
A75A 5 Std. jack sockets
A84A 5 5 pin 180 DIN plugs
A85A 5 5 pin 180 DIN sockets
C2I 5 Min. slide switches
C28 5 Push to make switches
C29 5 Push to break switches
C50 20 8 pin DIL sockets
C51 20 14 pin DIL sockets
C52
ElO

50p
80p
80p
80p
90p
70p
55p
75p
70p
90p

170p
200p

20 16 pin DIL sockets 220p
Resistor kit. 650 resistors ;LW
10 ea value 4.7 to 1M 480p
Single potentiometers
5K -IM log or lin 35p
Slide potentiometers. 60mm
travel. 5K -500K log or lin 65p

E26 10 100K min. presets 70p
E31 10 lu 63V electrolytics 50p
E33 10 4u7 63V radial elec. 50p
E34 10 10u 25V radial elec. 50p
E37 10 100u 25V radial elec. 75p
E44 10 lu 35V bead tants. 100p
E50 10 0.01 C280 polyester 50p
E54 10 0.1 C280 polyester 50p
EIO 10 BC 107 transistors 90p
F I I 10 BC 108 transistors 90p
F 12 10 BC 109 transistors 90p
FI7 10 BC 214Ltransistors 90p
F27A 5 2N3819 transistors 100p
F311 I BDI3 I transistor 45p
F3I2 1 BD 132 transistor 45p

Pack No.
F33I I BD 139 transistor
F421 I MJ2955 transistor
F43 5 78L05 regulators
F46A 1 7805 regulator
F47A 1 7812 regulator
F49A 1 7905 regulator
F53 I LM3 I7T variable reg.
F54 1 LM323K 3A 5V reg.
H II 20 I N4002 diodes
H30 2 W005 bridge rectifiers
H60 100 1N4148 diodes
H73 2 C106D thyristors
15 10 0.2in red LEDs
125 10 0.2in green LEDs
145 10 0.2in yellow LEDs
170 20 0.2in LED clips
17 10 0.125in red LEDs
J27 10 0.125 green LEDs
147 10 0.125 yellow LEDs
172 20 0.125 LED clips
J75 1 FND500 CC display
K5 5 741 op amps.
K20 5 CA3140 op amps.
K30 5 LM30IA op amps.
K40 I LM324 op amp.
K50
K75
K85
K90 1 NE556 timer
K100 5 TL081 op amps.
L8 5 4011 CMOS
L9 14013 CMOS
LI1 14017 CMOS
L22 1 4049 CMOS

45p
110p
130p
70p
70p
75p

200p
500p

75p
45p

180p
90p

100p
150p
150p
60p

100p
150p
150p
60p

100p
90p

225p
140p
50p

I LM380 2W amp. 70p
I LM39I4 LED bar graph 320p
5 NE555 timers 110p

50p
I75p
130p
40p
75p
45p

All prices include VAT. Please add 50p postage and packing. Send SAE for our
complete catalogue.

Rapid Electronics Limited
Hillcroft House, Station Road, Eynsford, Kent

This 5 volume set contains over 500 pages.
Bound in stiff linen. Cover size 8'/:in x 5in.
Price £10.00 per set (we pay the postage).

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
11, Aspen Copse,
Bromley,
Kent. BR1 2NZ.

OUR 100% GUARANTEE
Should you decide to return the set after 10 days exam-
ination your mone will be refunded b return of t.

I Amount enclosed: £

Name:

Address: EE 6
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Max Output power 125 watt RMS
Operating voltage WC) 50-80 Max.
Loads 4.16 ohms
Frequency response Measured at 100 watts 25Hz-20Khz
Sensitivity for 100 watts 400mV @ 47K
Typical T.H.D. @ 50 watts 4 ohms load 0 1%
Dimensions 205 s 90 and 190 x 36mm
The P.E.power amp kit is a module for high power applications -disco
units. guitar amplifiers, public address systems and even high power
domestic systems. The unit is protected against short circuiting of the
load and is safe in an open circuit condition. A large safety margin
exists by use of generously rated components, result. a high powered
rugged unit. The PC Board is backprinted, etched and ready to drill for
ease of construction, and the aluminiutp chassis is preformed and ready
to use. Supplied with all parts. circuit diagrams and instructions.

ACCESSORIES
Suitable LS coupling electrolytic for 125W. model f 1.00 plus 25p p&p.
Suitable LS coupling electrolytic for 200W. model (1.25 plus 25p p&p.
Suitable Mains Power Supply Unit for 125W. model (7.50 plus
f3.15 p&p
Suitable Twin Transformer Power Supply for 200W. model (13.95
plus f4100 p&p.

HIGH POWER MODULE KITS
SPECIFICATIONS 125 WATT MODEL q.4 1f10.50

plus 11 15 p&p (Illustrated) sry41114

200 WATT MODEL

114.95
plus 11.15 p&p

I- 0
MULLARD LP1183
STEREO PREAMP
Original listed price over f 5 00 Suitable for ceramic and auxiliary
inputs, when you purchase 2 power module kits

AMMO ovvvvv,

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED
Viscount IV unit in teak simulate cabinet silver finished rotary controls
and pushbuttons with matching fascia, red mains indicator and stereo
jack socket. Functions switch for mic magnetic and crystal pickups, tape

and auxiliary. Rear panel features fuse holder DIN speaker and input

socket 30 + 30 watts RMS 60 + 60 watts peak for use with 4 to 8 ohm
speakers Size 14ki" x 10" approx

READY TO PLAY f 32.90
plus

C3.80 p&p

PRACTICAL
ELECTRONICS
CAR RADIO KIT

f10.50 plus

C2 00 p&p

2 WAVE BAND MW LW
'Ent, to bead '5 push button tuning
'Modern styling design 'All flaw mused components
'8 weft output 'Reedy etched & punched P C.E1
'imerporates soprano. circlets 'Now with lege wise socket

All components and instructions to build the radio. you supply only the were
and solder. Pre-set tuning with fire push button options. black illuminated
tuning scale, matching control knobs one combining on/oft volume and tone.
control, the other for manual tuning.
The P E Traveller has a 6 wens output neg ground and an integrated circuit
output stage. a Mallard IF module LPI 181 CC fame filter type. pre -aligned and
assembled and a Bird pre aligned push button tuning unit. Fits easily in or
under dashboards

Suitable stainless steel fully retractable locking aerial and
speaker (approx 6" x 4") is .f. per pack.

available as a kit complete I 1.95 p&p CI 15

STEREO DISCO
PREAMPLIFIER
Matching other modules,
suitable for twin deck mixing
with P F L output and
Mit/Tape input. Ready built,
ready to play with circuit diagram and application f 21 .95
notes to suit our power module kits plus f 1.72 p&p

10+10 WATT
STEREO HI-FI

ett4t1 AMPLIFIER KIT
 Featuring latest SGS/ATES/TDA 2006
10 watt output I C.'s with in-built thermal

and short circuit protection.
 Mullard Stereo Preamplifer module

 Attractive ready made black vinyl finish cabinet
plus 12.90 p&p  Converts to a 20 Watt Disco amplifier
To complete you just supply connecting woe and solder. Features
include din input sockets for ceramic cartridge. microphone, tape or
tuner. Outputs -tape, speakers and headphones By the press of a
button it transforms into a 20 watt mono disc amplifier with twin deck
mixing. The kit incorporates a Mullard LP1183 pre -amp module, plus
power amplifier assembly kit and mains power supply. Also featured 4
slider level controls. rotary bass and treble controls and 6 push button
switches. Silver finish fascia panel with matching knobs and contrasting
ready made black vinyl finish cabinet and ready made metal work. for
further information instructions are available price 50p. Free with kit.
Size 9" x 8%" x 3%" approx.

SPECIFICATIONS Suitable for 4 to 8 ohms speakers.
Frequency response - 40Hz-20KHz, Input Sensitivity - P.U. I 50mV
Aux. 200mV Mic. 1.5mV: Tone controls - Bass ± 12db @ 60Hz:
Treble ± 12db @ 10KHz.: Distortion - 1% typically @ 4 watts; Mains
supply - 220-250 volts 50Hz.

BSR chassis record deck with manual set dawn and return.
complete with stereo caramic,cartridge.1(8.50 plusIC3.15,p&p when
purchased with amplifier 'Available separately (10.50 plus [3.15 p&p

8" SPEAKER KIT.2 8"approx twin cone domestic use speakers
(4.75 per pair plus C1.70 p&p when purchased with amplifier.
Available separately E5.75 plus [1 .70 p&p

STEREO MAGNETIC PRE -AMP CONVERSION KIT
All components including P C B to convert your ceramic input on
the 10+10 amp to magnetic (2.00 when purchased with kit featured
above. f4.00 separately Inc p&p

f14.95

R C 323 EDGWARE ROAD, LONDON W2 Mail Order 21A HIGH ST. ACTON W3 6NG
ALL PRICES INCLUDE VAT AT 15%. All items subject to availability. Price correct at1.3.81 and subject to change without notice. For further information send for
instructions 20p plus stamped addressed envelope. Goods despatched to mainland and N. Ireland only. NOTE. Persons under 16 years not served without parent's
authorisation. Personal Shoppers EDGWARE ROAD LONDON W2 Tel 01-723 8432 9 30am-5 30pm Closed all day Thursday. ACTON: Mail Order only. No callers.

Wilmslow
Audio

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

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

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

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

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

COMPLETE SPEAKERS

SOUND INVESTMENT

Replacement tape heads from Monolith could mean a big
improvement in sound quality from your tape recorder. A full
catalogue is available, price 50p, which features a wide
range of heads for cassette and reel to reel machines, as
well as replacement motors, tape transports, etc.

Universal cassette heads to EIAJ standard, hole centres
17mm apart, 12mm from head face:

1312-02 Mono record/playback £ 4.62
B24-01 Stereo playback £ 4.82
824.02 Stereo rip £ 7.88
824-07 Stereo rip for Dolby systems £ 9.05
C42RPH2O Stereo rip sendust head, suitable for chrome &

metal tapes £10.67
C42RPHO4 Stereo rip glass ferrite, the ultimate long life,

high performance head £13.34
C42RPS18 Stereo twin gap rip long life head for record

monitoring £28.99
C21ES18 Mono/Stereo erase head £ 2.13
C44RPHO3 Four channel/track r/p £15.15
C22ES04 Twin half track erase £ 5.43

Ex stock deliveries, all prices include VAT. Post and packing 40p.

MONOLITH
electronic products
The Monolith Electronics Co. Ltd., 5/7 Church Street.
Crewkerne, Somerset TA18 7HR. Tel: 0460 74321. Telex
46306 MONLTH G.

Everyday Electronics, May 1981 359



T
he

ra
ng

e 
gr

ow
s

bi
gg

er
...

be
tte

r.
..

N
ew

 P
ro

fi
le

 A
m

pl
if

ie
rs

- 
T

w
o 

N
ew

 S
er

ie
s

M
O

SF
E

T
C

H
O

O
SE

 A
N

 I
.L

.P
 M

O
SF

E
T

 P
O

W
E

R
 A

M
P

w
he

n 
it 

is
ad

va
nt

ag
eo

us
 to

 h
av

e 
a 

fa
st

er
 s

le
w

 r
at

e,
 lo

w
er

 d
is

to
rt

io
n 

at
hi

gh
er

 fr
eq

ue
nc

ie
s,

 e
nh

an
ce

d 
th

er
m

al
 s

ta
bi

lit
y,

 th
e 

ab
ili

ty
to

 w
or

k 
w

ith
 c

om
pl

ex
 lo

ad
s 

w
ith

ou
t d

iff
ic

ul
ty

 a
nd

co
m

pl
et

e 
ab

se
nc

e 
of

 c
ro

ss
 -

ov
er

di
st

or
tio

n.
I.L

.P
's

ex
cl

us
iv

e 
en

ca
ps

ul
at

io
n 

te
ch

ni
qu

e 
w

ith
in

 fu
lly

 a
de

qu
at

e 
he

at
si

nk
s 

ha
s 

be
en

 ta
ke

n 
a 

st
ag

e 
fu

rt
he

r 
w

ith
sp

ec
ia

lly
 d

ev
el

op
ed

 c
om

pu
te

r 
-v

er
ifi

ed
 'N

ew
 P

ro
fil

e'
 e

xt
ru

si
on

s.
 T

he
se

 e
ns

ur
e 

op
tim

um
 o

pe
ra

tin
g

ef
fic

ie
nc

y 
fr

om
 o

ur
 n

ew
 M

O
S

F
E

T
S

, a
nd

 a
re

 e
as

ie
r 

to
 m

ou
nt

. C
on

ne
ct

io
n 

is
 v

ia
 fi

ve
 p

in
s 

on
 th

e 
un

de
rs

id
e.

I.
 L

.P
 M

O
SF

E
T

S 
A

R
E

 I
D

E
N

T
IC

A
L

 I
N

 P
E

R
FO

R
M

A
N

C
E

 T
O

 T
H

E
 C

O
ST

L
IE

ST
 A

M
PL

IF
IE

R
S 

IN
 T

H
IS

E
X

C
IT

IN
G

 N
E

W
 C

A
T

E
G

O
R

Y
 B

U
T

 A
R

E
 O

N
L

Y
 A

 F
R

A
C

T
IO

N
 O

F 
PR

IC
E

S 
C

H
A

R
G

E
D

 E
L

SE
W

H
E

R
E

.

M
od

el
O

ut
pu

t
P

ow
er

R
M

S

D
is

to
r-

tio
n 

T
yp

ic
al

at
 1

K
H

z
S

le
w

 R
at

e
R

is
e 

T
im

e
S

ig
na

l/N
oi

se
R

at
io

D
IN

 A
U

D
IO

P
ric

e 
&

V
A

T

M
O

S
12

0
60

W
in

to
 4

-8
17

0.
00

5%
2O

V
/y

s
30

s
10

0d
B

£2
5.

88
 £

 3
.8

8

M
O

S
20

0
12

0W
in

to
 4

-8
S

2
0.

00
5%

20
V

/0
3,

..i
s

10
0d

B
£3

3.
46

+
 f 

5 
02

B
IP

O
L

A
R

(S
ta

nd
ar

d 
o/

p 
tr

an
si

st
or

s)
C

H
O

O
SE

 A
N

 I
.L

.P
 B

IP
O

L
A

R
 P

O
W

E
R

A
M

P
w

he
re

 p
ow

er
 a

nd
 p

ric
e 

ar
e 

fir
st

 c
on

si
de

ra
tio

n 
w

hi
l e

m
ai

nt
ai

ni
ng

 o
pt

im
um

 p
er

fo
rm

an
ce

 w
ith

 h
i-f

i q
ua

lit
y

an
d 

w
id

e 
ch

oi
ce

 o
f m

od
el

s.
 F

ro
m

 d
om

es
tic

 h
i-f

i t
o

di
sc

o 
an

d 
P

.A
., 

fo
r 

in
st

ru
m

en
t a

m
pl

ifi
ca

tio
n,

 th
er

e 
is

an
 I.

L.
P

 B
ip

ol
ar

 to
 fi

ll 
th

e 
bi

ll,
 a

nd
 a

s 
w

ith
 o

ur
 n

ew
 M

os
fe

ts
, w

e 
ha

ve
 e

nc
ap

su
la

te
d 

B
ip

ol
ar

s 
w

ith
in

 o
ur

 N
ew

P
ro

fil
e 

ex
tr

us
io

ns
 w

ith
 th

ei
r 

co
m

pu
te

r 
-v

er
ifi

ed
 th

er
m

al
 e

ffi
ci

en
cy

 a
nd

 im
pr

ov
ed

 m
ou

nt
in

g 
sh

ou
ld

er
s.

C
on

ne
ct

io
ns

 a
re

 s
im

pl
e,

 v
ia

 fi
ve

 p
in

s 
on

 h
e 

un
de

rs
id

e 
an

d 
w

ith
 o

u 
ne

w
es

t p
re

-a
m

ps
an

d 
po

w
er

 s
up

pl
y

un
its

. i
t b

ec
om

es
 e

as
ie

r 
th

an
 e

ve
r 

to
 h

av
e 

a 
sy

st
em

 la
yo

ut
 h

ou
se

d 
th

e 
w

ay
 y

ou
 w

an
t i

t.

M
od

el
O

ut
pu

t
P

ow
er

R
M

S

D
is

to
r-

tio
n 

T
yp

ic
al

at
 1

K
H

z
S

le
w

 R
at

e
R

is
e 

T
im

e
S

ig
na

l/N
oi

sg
R

at
io

D
IN

 A
U

D
IO

P
ric

e 
&

V
A

T

H
Y

30
15

W
 in

to
0.

01
5%

15
V

/p
s

5p
s

10
0d

B
f 7

.2
9

4-
81

1
+

 1
.0

9

H
Y

60
30

W
 in

to
0.

01
5%

15
V

/y
s

50
s

10
0d

B
£8

.3
3

4-
81

1
+

 f 
1.

25

H
Y

 1
20

50
W

 in
to

0.
01

%
15

V
/0

50
s

10
0d

B
E

17
.4

8
4-

85
2

+
 2

.6
2

H
Y

20
0

12
0W

 in
to

0.
01

%
15

V
/0

50
s

10
0d

B
£2

1.
21

4-
81

7
+

 f 
3.

18

H
Y

40
0

24
0W

 in
to

0.
01

%
15

V
/p

s
50

s
10

0d
B

(3
1.

83
41

1
+

 4
.7

7

1L
P

 P
O

W
E

R

A
M

P
S

 A
R

E

E
N

C
A

P
S

U
LA

T
E

D

F
O

R
 T

H
E

R
M

A
L

S
T

A
B

IL
IT

Y
 A

N
O

U
N

D
E

R
 L

IF
E

. 46
t

01
.%

0 3 5

F
 .1

K
 H

z 
LO

A
D

. 8
f1

' D
IS

T
O

R
T

IO
N

 C
O

N
T

E
N

T

2
0 

00
1%

01
W

IS
 B

E
LO

W
 N

O
IS

E
 L

E
V

E
L

lo
w

O
U

T
P

U
T

 P
O

W
E

R

20
0 

W

Lo
ad

 im
pe

da
nc

e 
bo

th
 m

od
el

s 
In

pu
t i

m
pe

da
nc

e 
bo

th
 m

od
el

s 
10

01
(i

41
7-

 0
0 

In
pu

t s
en

si
tiv

ity
 b

ot
h

F
re

qu
en

cy
 r

es
po

ns
e 

bo
th

 m
od

el
s

m
od

el
s 

50
0m

V
15

F
lx

-I
00

K
H

z 
- 

3d
B

0 2

01
%

0 
01

%

0 
00

1%

F
  1

10
-1

z
LO

A
D

  S
C

IO
N

 A
LL

E
X

C
E

P
T

 H
Y

40
0 

A
T

 4
17

 D
IS

T
O

R
T

IO
N

 C
O

N
T

E
N

T
IS

 B
E

LO
W

 N
O

IS
E

 L
E

V
E

L

0 
1W

":
"/

10
'W

O
U

T
P

U
T

 P
O

W
E

R

lo
ov

i
30

0W

Lo
ad

 im
pe

da
nc

e 
al

l m
od

el
s 

40
 -

oo
 In

pu
t i

m
pe

da
nc

e 
al

l m
od

el
s 

10
0R

i3
np

ut
 s

en
si

tiv
ity

 a
ll 

m
od

el
s 

50
0m

V
 F

re
qu

en
cy

 r
es

po
ns

e 
al

l m
od

el
s

I5
H

z-
50

K
H

z 
- 

3d
B

T
H

E
 N

E
W

 P
R

O
FI

L
E

 E
X

T
R

U
SI

O
N

S
T

he
 in

tr
od

uc
tio

n 
of

 s
ta

nd
ar

d 
he

at
si

nk
 e

xt
ru

si
on

 fo
r 

al
l

I.L
.P

 p
ow

er
 a

m
pl

ifi
er

s 
ac

hi
ev

es
 m

an
y 

ad
va

nt
ag

es
: -

R
es

ea
rc

h 
sh

ow
s 

th
ey

 p
ro

vi
de

 o
pt

im
um

 th
er

m
al

di
ss

ip
at

io
n 

an
d 

st
ab

ili
ty

. S
lo

tte
d 

sh
ou

ld
er

s 
al

lo
w

 e
as

y
m

ou
nt

in
g;

 s
ta

nd
ar

di
sa

tio
n 

en
ab

le
s 

us
 to

 k
ee

p 
ou

r 
pr

ic
es

co
m

pe
tit

iv
e.

 S
ur

fa
ce

s 
ar

e 
m

at
t b

la
ck

, a
no

di
se

d 
fo

r
hi

gh
er

 th
er

m
al

 c
on

du
ct

iv
ity

. E
xt

ru
si

on
s 

va
ry

 in
 s

iz
e

ac
co

rd
in

g 
to

 m
od

ul
e 

nu
m

be
r.



  N
IP

P
S

U

N
O

Q
U

IB
B

LE
 5

Y
E

A
R

G
U

A
R

A
N

T
E

E

7 
-D

A
N

D
E

S
P

A
T

C
H

O
N

 A
LL

O
R

D
E

R
S

B
R

IT
IS

H
D

E
S

IG
N

 A
N

D
M

A
N

U
F

A
C

T
U

R
E

F
R

E
E

P
O

S
T

S
E

R
V

IC
E

I.
L

.P
. P

R
E

 -
A

M
PS

H
Y

6 
(m

on
o)

 a
nd

 H
Y

66
 (

st
er

eo
) 

ar
e 

ne
w

 to
 I

.L
.P

's
 r

an
ge

 o
f

ad
va

nc
ed

 a
ud

io
 m

od
ul

es
. T

he
ir

 im
pr

ov
ed

 c
ha

ra
ct

er
is

tic
s

an
d 

st
yl

in
g 

en
su

re
 th

ei
r 

be
in

g 
co

m
pa

tib
le

 w
ith

 a
ll 

I.
L

.P
po

w
er

 -
am

ps
 b

ot
h 

M
O

SF
E

T
 a

nd
 B

IP
O

L
A

R
, g

iv
in

g 
yo

u 
ch

an
ce

to
 g

et
 th

e 
be

st
 p

os
si

bl
e 

re
pr

od
uc

tio
n 

fr
om

 y
ou

r 
eq

ui
pm

en
t.

H
Y

6 
an

d 
H

Y
66

 p
re

 -
am

ps
 a

re
 p

ro
te

ct
ed

 a
ga

in
st

 s
ho

rt
 c

ir
cu

it
an

d 
w

ro
ng

 p
ol

ar
ity

. F
ul

l a
ss

em
bl

y 
in

st
ru

ct
io

ns
 a

re
 p

ro
vi

de
d.

M
ou

nt
in

g 
bo

ar
ds

 a
re

 a
va

ila
bl

e 
as

 b
el

ow
.

Si
ze

s 
- 

H
Y

6 
- 

45
 x

 2
0 

x 
40

 m
m

. H
Y

66
 -

 9
0 

x 
20

 x
 4

0 
m

m
.

A
ct

iv
e 

T
on

e 
C

on
tr

ol
 c

ir
cu

its
 p

ro
vi

de
 ±

12
dB

 c
ut

 a
nd

 b
oo

st
.

In
pu

ts
 S

en
si

tiv
ity

 -
 M

ag
. P

U
. -

3m
V

: M
ic

 -
 s

el
ec

ta
bl

e
1-

12
m

V
: A

ll 
ot

he
rs

 1
00

m
V

. T
ap

e 
0/

P 
- 

10
0m

V
: M

ai
n 

0/
P 

-
50

0m
V

: F
re

qu
en

cy
 r

es
po

ns
e 

- 
D

.C
. t

o 
10

0K
H

z 
- 

3d
B

.
H

Y
6 

m
on

o 
£6

.4
4 

+
 9

7p
 V

A
T

 C
on

ne
ct

or
s 

in
cl

ud
ed

H
Y

66
 s

te
re

o
1 

2 
. 1

9 
+

 £
1.

83
 V

A
T

 C
on

ne
ct

or
s 

in
cl

ud
ed

B
6 

M
ou

nt
in

g 
B

oa
rd

 f
or

 o
ne

 H
Y

6 
78

p+
 1

2p
 V

A
T

B
66

 M
ou

nt
in

g 
B

oa
rd

 f
or

 o
ne

 H
Y

66
 9

9p
 +

 1
5p

 V
A

T

S
C

H
E

M
A

T
IC

 B
LO

C
K

 D
IA

G
R

A
M

O
F

 H
Y

6 
P

R
E

 A
M

P
 W

IT
H

S
T

E
R

E
O

 C
O

N
N

E
C

T
IO

N
 S

H
O

W
N

 D
IS

T
O

R
T

IO
N

 T
Y

PI
C

A
L

L
Y

0.
00

5%
 S

/N
 R

A
T

IO
 -

 9
0d

B
 (

M
ag

.
P.

D
. -

 6
8 

dB
)

 3
8 

dB
 o

ve
rl

oa
d 

m
ar

gi
n 

on
M

ag
. P

.C
.

I.
L

.P
. P

O
W

E
R

 S
U

PP
L

Y
 U

N
IT

S
O

f 
th

e 
el

ev
en

 p
ow

er
 s

up
pl

y 
un

its
 w

hi
ch

 c
om

pr
is

e 
ou

r 
cu

rr
en

t r
an

ge
, n

in
e 

ha
ve

 to
ro

id
al

tr
an

sf
or

m
er

s 
m

ad
e 

in
 o

ur
 o

w
n 

fa
ct

or
y.

 T
hu

s 
th

es
e 

I.
L

.P
 p

ow
er

 s
up

pl
y 

un
its

 a
re

 s
pa

ce
 -

sa
vi

ng
, m

or
e

ef
fi

ci
en

t a
nd

 th
ei

r 
be

tte
r 

ov
er

al
l d

es
ig

n 
he

lp
s 

en
or

m
ou

sl
y 

w
he

n 
as

se
m

bl
y 

bu
ild

in
g.

 A
ll 

m
od

el
s 

in
th

e 
ra

ng
e 

ar
e 

co
m

pa
tib

le
 w

ith
 a

ll 
I.

L
.P

 a
m

ps
 a

nd
 p

re
 -

am
ps

 w
ith

 ty
pe

s 
to

 m
at

ch
 w

ha
te

ve
r 

I.
L

.P
po

w
er

 a
m

ps
 y

ou
 c

ho
os

e.
PS

U
30

 ±
 1

5V
 a

t 1
00

m
A

 to
 d

ri
ve

 u
p 

to
 1

2 
x 

H
Y

6 
or

 6
 x

 H
Y

66
14

.5
0 

+
 0

.6
8p

 V
A

T
 T

H
E

 F
O

L
L

O
W

IN
G

 W
IL

L
 A

L
SO

 D
R

IV
E

 I
.L

.P
 P

R
E

 -
A

M
PS

PS
U

36
 f

or
 u

se
 w

ith
 1

 o
r 

2 
H

Y
30

's
£8

.1
0 

+
 £

1.
22

 V
A

T
 A

L
L

 T
H

E
 F

O
L

L
O

W
IN

G
 U

SE
 T

O
R

O
ID

A
L

 T
R

A
N

SF
O

R
M

E
R

S
PS

U
50

 f
or

 u
se

 w
ith

 1
 o

r 
2 

H
Y

60
's

£1
0.

94
 +

 £
1.

64
 V

A
T

PS
U

60
 f

or
 u

se
 w

ith
 1

H
Y

12
0

£1
3.

04
+

 £
1.

96
 V

A
T

PS
U

65
 f

or
 u

se
 w

ith
 1

M
O

S1
20

£1
3.

32
+

 £
2.

00
 V

A
T

PS
1.

17
0 

fo
r 

us
e 

w
ith

 1
or

 2
 H

Y
12

0'
s

£1
5.

92
+

 £
2.

39
 V

A
T

PS
U

75
 f

or
 u

se
 w

ith
 1

or
 2

 M
O

S1
20

£1
6.

20
+

 £
2.

43
 V

A
T

PS
U

90
 f

or
 u

se
 w

ith
 1

H
Y

20
0

£1
6.

20
+

 £
2.

43
 V

A
T

PS
U

95
 f

or
 u

se
 w

ith
 1

M
O

S2
00

£1
6.

32
+

 £
2.

48
 V

A
T

PS
U

18
0 

fo
r 

us
e 

w
ith

1 
H

Y
40

0 
or

 2
 H

Y
20

0
£2

1.
34

+
 £

3.
20

 V
A

T
PS

U
18

5 
fo

r 
us

e 
w

ith
1 

or
 2

 M
O

S2
00

£2
1.

46
+

 £
3.

22
 V

A
T

Fr
ee

po
st

 f
ac

ili
ty

W
he

n 
or

de
nn

g 
or

 w
ri

tin
g 

ab
ou

t I
.L

.P
 p

ro
du

ct
s,

 y
ou

 d
o 

no
t n

ee
d 

to
 s

ta
m

p
th

e 
en

ve
lo

pe
. M

ar
k 

it 
FR

E
E

PO
ST

 p
lu

s 
th

e 
co

de
 s

ho
w

n 
in

 th
e 

ad
dr

es
s

be
lo

w
. W

e 
pa

y 
th

e 
po

st
ag

e 
fo

r 
yo

u.

* 
T

O
 O

R
D

E
R

 S
en

d
ch

eq
ue

 o
r 

m
on

ey
 o

rd
er

 p
ay

ab
le

 to
 I

.L
.P

 E
le

ct
ro

ni
cs

L
td

 a
nd

 c
ro

ss
ed

. O
r 

pa
y 

by
 A

C
C

E
SS

 o
r 

B
A

R
C

L
A

Y
C

A
R

D
. C

as
h 

pa
ym

en
ts

 m
us

t b
e

in
 r

eg
is

te
re

d 
en

ve
lo

pe
; i

f 
C

.O
.D

. p
ay

m
en

t i
s 

w
an

te
d,

 p
le

as
e 

ad
d 

£1
.0

0 
to

 T
O

T
A

L
va

lu
e 

of
 o

rd
er

.

M
P

E
LE

C
T

R
O

N
IC

S
 L

T
D

.
FR

E
E

PO
ST

3
G

ra
ha

m
 B

el
l H

ou
se

, R
op

er
 C

lo
se

, C
an

te
rb

ur
y,

 K
en

t C
T

2 
7E

P.
T

el
ep

ho
ne

 1
02

27
) 

54
77

8 
[T

ec
hn

ic
al

 (
02

27
) 

64
72

3[
T

el
ex

 9
65

78
0

A
va

ila
bl

e 
al

so
 f

ro
m

 M
A

R
SH

A
L

L
S,

 W
A

T
FO

R
D

 E
L

E
C

T
R

O
N

IC
S 

an
d 

ce
rt

ai
n 

ot
he

r 
se

le
ct

ed
 r

et
ai

le
rs

 L
A

T
E

ST
 D

E
SI

G
N

 H
IG

H
Q

U
A

L
IT

Y
 C

O
N

N
E

C
T

O
R

S
 O

N
L

Y
 P

O
T

S 
SW

IT
C

H
E

S 
A

N
D

PL
U

G
S,

 S
O

C
K

E
T

S 
N

E
E

D
 A

D
D

IN
G

 N
E

E
D

S 
O

N
L

Y
 U

N
R

E
G

U
L

A
T

E
D

PO
W

E
R

 S
U

PP
L

Y
 ±

15
 to

 ±
60

v

IN
 A

 R
A

N
G

E
O

F
 1

1
M

O
D

E
LS

 U
S

IN
G

LA
T

E
S

T
T

O
R

O
ID

A
L

T
R

A
N

S
F

O
R

M
E

R
S

19
71

-1
98

0
T

E
N

 Y
E

A
R

S 
O

F 
PL

A
N

N
E

D
PR

O
G

R
E

SS
W

he
n,

 in
 1

97
1,

 I
an

 L
. P

ot
ts

 f
ou

nd
ed

 h
is

 n
ow

 w
or

ld
-f

am
ou

s 
co

m
pa

ny
,

he
 s

aw
 th

e 
ne

ed
 f

or
 a

 d
if

fe
re

nt
 a

nd
 m

or
e 

ra
tio

na
l a

pp
ro

ac
h 

to
ex

pl
oi

tin
g 

to
 th

e 
fu

ll,
 th

e 
po

te
nt

ia
l t

ha
t l

ay
 in

 m
od

ul
ar

 c
on

st
ru

ct
io

n.
N

ew
 th

in
ki

ng
 w

as
 b

ad
ly

 n
ee

de
d.

 T
he

 r
es

ul
t w

as
 a

 r
an

ge
 o

f 
m

od
ul

es
re

vo
lu

tio
na

ry
 in

 c
on

ce
pt

. T
he

 r
ig

ht
ne

ss
 o

f 
th

is
 n

ew
 th

in
ki

ng
 is

 s
ho

w
n

by
 th

e 
si

ze
 o

f 
th

e 
co

m
pa

ny
 to

da
y,

 it
s 

ne
w

 f
ac

to
ry

, i
ts

 v
as

t e
xp

or
ts

, i
ts

ac
ce

pt
an

ce
 b

y 
co

ns
tr

uc
to

rs
 a

s 
th

e 
m

od
ul

es
 to

 b
ui

ld
 w

ith
. T

he
 r

an
ge

gr
ow

s 
bi

gg
er

 a
nd

 b
et

te
r.

 E
xc

iti
ng

 n
ew

 li
ne

s 
(i

n 
no

 w
ay

 c
on

fl
ic

tin
g

w
ith

 e
xi

st
in

g 
on

es
) 

ar
e 

w
el

l p
as

t t
ha

w
in

g 
bo

ar
d 

st
ag

e.
 T

hi
s 

is
 w

hy
I.

L
.P

 a
re

 s
im

pl
y 

ah
ea

d 
an

d 
st

ay
in

g 
th

er
e.

B
R

IT
A

IN
'S

 L
E

A
D

IN
G

 Q
U

A
L

IT
Y

 M
O

D
U

L
E

PP
L

IE
R

S

T
o:

 I
.L

.P
 E

L
E

C
T

R
O

N
IC

S 
L

T
D

. C
A

N
T

E
R

B
U

R
Y

 C
T

2 
T

E
P

Pl
ea

se
 s

up
pl

y

T
ot

al
 p

ur
ch

as
e 

pr
ic

e 
£

I 
en

cl
os

e 
C

he
qu

e 
L

Po
st

al
 O

rd
er

s 
lj 

In
te

rn
at

io
na

l M
on

ey
 O

rd
er

 [
:]

Pl
ea

se
 d

eb
it 

m
y 

A
cc

es
s/

B
ar

cl
ay

ca
rd

 A
cc

ou
nt

 N
o

N
A

M
E

A
D

D
R

E
SS

Si
gn

at
ur

e



THE

UNIQUE
AN

UNI
VEROBLOC

iiE. /Aide PAPP.
IB 111111 III 01  01 dildeltillada NM 11=VVIlliirivg oder is  diteroiVVVVVris addling

VVVVIIIVVV11.11111111111111V Viierr 1111111111

I e
V V 111VVIV 'EMI VI

1111111111151111111111111511112111111111111111111111

Vi111111111111111111111111111VVIIIIIII 111111111

-"T Trrr ''riTerr ctrrrr FITT- Fyn-- -1

ADDS TO YOUR CAPABILITY
Already used in industry, this solderless
breadboard is now available to the hobbyist.
Unique because of its universal interlocking
facility meaning you no longer need lots of
different boards.
Send now for the unique Verobloc.
Order code 200-21092G. £4.16p inclusive.

\
AND VERO

',\!T, '-w- ADDED
HAVE

TO THEIR
RANGE

QUALITY
TRADMONAL

" OF HIGH
BOARDS,

II ALSO EX= STOCK.
No. Order Code Description Size (mm) Price

1) 10-2845B Microboard 160 x 100 5.66

2) 10-2846H Microboard 160.x 233.4 12.41

3) 200-21084E V -Q Board 147.83 x 73.66 1.65

4) 09-2196L Veroboard 160 x 100 1.63

Carriage & VAT included.

Vero Electronics Limited, Retail Dept., Industrial Estate,
Chandler's Ford, Hampshire S05 3ZR. Tel (04215) 62829

NM ME ME NM EM ME
State quantity and order codes required

I
I
I
I

Name

Address

I enclose Cheque/PO for £

Access No

Exp, date
EE 5

LEE NM NM

or debit my Barclay Card/

I
I
I

veto

FM/AM STEREO TUNER AMPLIFIER CHASSIS
Originally designed for installation into a music centre. Supplied as two separate
built and tested units which are easily wired together, 240 volts A/C operation.
Note Circuit diagram and inter -connecting wiring diagrams supplied.
Rotary Controls Tuning, volume, balance, treble and bass.
Push Button Controls Mono, Tape, Disc, A.F.C., FM(VHF), LW, MW, SW.
Power Output 7 watts RMS per channel into 8 ohms (10 watts music)
Tape Sensitivity output typically 150mv. Input 300mv for rated output.
Disc Sensitivity 100mv (ceramic cartridge).
Stereo Beacon Indicator LED or bulb.
Size Tuner -21" x IS" x 7f" approx. Power amp. -2" 7i" 4}" approx.

Price L23.50 C2.50 Postage and Packing.

J.V.C. TURNTABLE CHASSIS
J.V.C. Turntable supplied complete with an Audio Technica AT 10 stereo
magnetic cartridge.
* 'S' shaped tone arm. * Belt driven. * Full size 12" platter. * Precision
calibrated counter balance weight 0-3 grms). * Damped cueing lever.
* Anti -skate (bias) device. Nylon thread weight. * Cut out template supplied.
Size -12r 151" (approx).

Price 028.50 E2.50 Postage and Packing.

41.11111,
Access and
Barclay cards
WELCOME

B. K. ELECTRONICS (Dept. EE)
37, Whitehouse Meadows, Eastwood, Leigh -on -Sea, Essex, SS9 STY.

Telephone: 0702 527572.
* S.A.E. for components list etc. * Official orders welcome.
* All prices include V.A.T. * Mail order only.
* All items packed (where applicable) in special energy absorbing PU foam.

MIGHTY NINETY PACKS
SUPER VALUE PACKS ALL AT 90p EACH

POSTAGE 20p PER PACK UP TO FOUR PACKS
FIVE OR MORE POST FREE

BUY SIX PACKS AND GET A SEVENTH PACK FREE!

MN1. 300 1 -watt Resistors pre -formed for MN23. 1Io asstd. screws, nuts, washers,
P&C Mtg. self -tappers etc.
MN2. 200 i. AND 1 -watt Resistors. MN24. 100 asstd. small springs.
MN3. 100 1 & 2 -watt Resistors. MN25. 50 asstd. pop rivets.
MN4. 50 Wirewound Resistors. MN26. 50 assted. Insulated crimps.
MNS. IGO metal oxide Resistors. 1%, 2% MN27. 200 items, grommets, spacers,
and 5%. cable markers, plastic screws, sleevIng,
MN6. 12 asstd. potentiometers. tie wraps etc.
MN7. 25 asstd. skeleton pre-set Resistors. MN211. 20 asstd. fuses. 11" 20mm etc.
MNS. 50 asstd. Eletrolytic Capacitors. MN29. 75m equipment wire, asstd.
M1411. 100 asstd. Ceramic Capacitors. Plte, colours and sizes.
disc, tub and monolytic etc. MN30. 3 ' 2m length, 3 core, mains cable.
MNIO. 100 mixed capacitors. Polyester. MN31. 12 asstd. trimmer capacitors, corn -
Polystyrene. Metallised, Radial and Axial pression film. Air -spaced etc.
types. MN32. 15 30pf Beehive trimmers.
MN11. 20 asstd. Silver Mica Capacitors. MN33. 20 coil formers, ceramic, plastic,
MNI2. 8 Tantalum Bead Capacitors (useful reed relay etc.
values). MN34. 25 min. glass reed switch,
M1113. 20 asstd. Transistors. BC, 2N MN35. 10 asstd. switches, toggle, slide,
Series + Power etc. micro, etc.
MN14. 401N4148 Diodes. MN311. 10 ex equipment panel lamps (no
MI415. 5 Light Sensitive Devices. rubbish).
MM.. 20 min. wire -ended Neons. MN37. 10 asstd. audio connectors. Din
MNI7. 2 12 -volt Relays. Ex nearly new phono etc.
equip. M1438. 1 PCB with triac control IC data inc.
MNII. 3 Encapsulated Reed Relays. 9-12v. MN39. I oscillator PCB loads of com-
coil, d. -pole and t. -Pole. ponents (no data).
MI419. 2 24 -volt Relays. Ex nearly new MN40. 50 Polystyrene Capacitors.
equip. MN42. 10 BC107 Transistors.
MN20. 1 240-110 to 12 -volt, 100ma Trans- MN43. 10 BC108 Transistors.
former. MNU. 10 screw fix S.P. C.O. min. slide
MN2I. 1 240-110 to 24 -volt 100ma Trans- switch.
former. MN45. 5 1 35V. 1,000 mAII-1. Mercury
WM. 8 2" Led's with clips. 4 red, 2 batteries 1,n diameter .. tin high.
yellow, 2 green. MI494. 2 CA, 723 voltage regulator.

PLEASE QUOTE NO. OF PACKS WHEN ORDERING

CHORDGATE LTD.
75 FARINGDON ROAD, SWINDON, WILTS.

Tel. Swindon (0793) 33877. Retail shop at above address.
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ELECTRONIC IGNITION
SAVES PETROL
More and more new cars use electronic ignition to
give the best performance and economy. Bring YOUR
CAR up to top specification by fitting the latest TOTAL
ENERGY DISCHARGE electronic system.
TOTAL ENERGY DISCHARGE gives all the
advantages of the best capacitive discharge ignitions;
* Peak Performance-higher output voltage.
* Improved Economy-consistent high ignition performance.
* Better Starting-full spark power even with low battery.
* Accurate Timing-prevents contact wear without 'contactless' errors.
* Smooth Performance-immune to contact bounce effects.
PLUS
SUPER HIGH POWER SPARK -3f times the energy of ordinary C.D.

systems
OPTIMUM SPARK DURATION-to get the very best performance and

economy with today's lean carburettor settings.
DESIGNED IN RELIABILITY-with the 'ultimate insurance' of a change-

over switch to revert instantly to standard ignition.
TECHNICAL DETAILS
HIGH EFFICIENCY INVERTER. A high -power, high efficiency, regulated

inverter provides a 400 -volt energy source-powerful enough to store
twice the energy of other designs and regulated to provide full output even
with the battery down to 4 volts.

SUPERB DISCHARGE CIRCUIT. A brand new technique prevents energy
being reflected back to the storage capacitor, giving 31 times the spark
energy and 3 times the spark duration of ordinary C.D. systems, generat-
ing a spark powerful enough to cause rapid ignition of even the weakest
fuel mixtures without the ignition delay associated with lower power
'long burn' inductive systems. In addition this circuit maintains the correct
output polarity, thereby preventing unnecessary stress on the H.T. system.

SOPHISTICATED TRIGGER CIRCUIT. This circuit removes all unwanted
signals caused by contact volt drop, contact shuffle, contact bounce, and
external transients which, in many designs, can cause timing errors or
damaging un-timed sparks. Only at the correct and precise contact open-
ing is a spark produced. Contact wear is almost eliminated by reducing
the contact breaker current to a low level-just sufficient to keep the
contacts clean.

IN MONEY -SAVING KIT FORM at L14.85 Inc. V.A.T.
ALSO MOTORCYCLE TWIN OUTPUT KIT L22.94 and P. & P.
All you need is a small soldering iron and a few basic tools - everything else is
supplied with easy -to -follow instructions.

FITS ALL 6/12 volt NEGATIVE EARTH vehicles
ELECTRONIZE DESIGN
2 Hillside Road, Four Oaks

Sutton Coldfield, West Midlands, B74 4DH
Phone 021-308 5877

ELEETHOillKI1
Introducing our new

CHIP SHOP KITS
Each CHIP SHOP KIT is complete in every
way and contains all the components necessary
to build and operate the project described. All
you need is a Soldering Iron (see Kit No. 2) and
a 9v battery. Each kit includes step-by-step
instructions on construction and detailed
educational notes about the individual circuit,
together with advice about soldering tech-
niques.

Kit No. 2-SOLDERING IRON-contains a
high quality British soldering iron, a 1 Amp fuse
and solder together with straightforward
instructions upon how to handle your soldering
iron and the best techniques for its use and
maintenance.

Kit No. 3-ELECTRONICS TOOLS-con-
tains a Selection of useful tools for anyone
starting in electronics, together with in-
structions about the use and care of your
equipment.

SOLDER is included with every kit.
Kit No.
1 (a)
1 (b)
2

3

4

5

6

7

8
9

10 (a)
10 (b)
11 (a)
11 (b)
12 (a)
12 (b)
13 (a)
13 (b)
14
15
16
17
18
19
20

Morning Call plus
Transistor Tester

Soldering Iron
Electronics Tools
Electronic Organ
Morse Code Trainer and Siren

Oscillator
Light Operated Burglar Alarm
Buzzer-Aircraft
Light and Sound Alarm
Lie Detector
Lamp Flasher plus

Sleep Inducer
Cat Sound plus

Night Light Reminder
Bicycle Horn plus

Electronic Shocker
Light Sensitive Alarm plus

Electronic Lamp
2 -Transistor Radio
Morning Alarm
American Police Siren
Flashing Dual -tone Horn
Two -Way Interphone
4 -Transistor Radio
Clicker-Helicopter Oscillator

Price

£500
£5 00
£4 50
£3 50

£4 00
£4 00
£3 00
£3 00
£3 00

£4 50

£4 50

£5 00

1E5 00
£4 00
£4 00
£4 00
£3 50
£5 00
£5 00
£3 00

All kits packed individually in attractive boxes.
Loudspeakers are included with each kit
(except nos. 2, 3, 14 where they are not re-
quired).
Kit nos, 1, 10, 11, 12, 13 contain two separate
projects.

These kits are becoming available in
Hobby and Electronics Stores all over
the Country-look out for the CHIP
SHOP DISPLAY in your local store.
If you cannot locate a stockist please order direct
from Electron/ -Kit Ltd. Please add 50p per kit for
postage and packing.
Trade and Educational Enquiries welcomed.
Cheque/P.O./Access/Barclaycard (or 23p for full -
colour illustrated literature) to DEPT. EECS.

ELECTRONI-KIT LTD.
RECTORY COURT, CHALVINGTON,
E.SUSSEX, BN27 3TD (032 183 579)
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MUSICAL MICRO
24 TUNE DOOR B

BUILD THE WORLD FAMOUS

CHROMA-CHIME
Give your friends a warm welcome. Yes, think
how delighted and amazed they will be to hear the
musicalChroma-Chime play when they press your button!

The Chroma-Chime uses a microcomputer to play
24 well-known tunes. The kit is simplicity itself for
ease of construction. Absolutely everything needed
is supplied.

Plays 24 well-known tunes including:

Star Spangled Banner.
William Tell Overture,
Greensleeves, Rule Britannia,
Colonel Bogey, Oh come all ye faithful,
plus many other popular tunes.

* No previous microcomputer experience necessary
* All programming retained is on chip ROM

.* Fully guaranteed
* Ideal present any time
ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE

PLEASE ALLOW 7-21 DAYS FOR DELIVERY

TO CHROMATRONICS. RIVER WAY HARLOW. ESSEX Telephone102791418611
!MI IMO 11 .1m =m. lEm mi
Please send me

NAME

ADDRESS
I enclose cheque/PO value f or debit my
ACCESS/BARCLAYCARD
account no

Signature

11111111111111111
EE 5 81

CHROMATROMIC:

RiSCOMP LIMITED
DIGITAL VOLTMETER

MODULE
Fully built and
tested, ONLY

£11.95 1"791-

* Needs positive° and negative voltages with a sensitivity of 0- 999mV and 99mV
* Sngle suppl) between 7 & 12 volts 1220mA)
* High accuracy 0.1% 1 digit
* Large bright ).43" high efficiency displays
le Sze only 41 95 10mm
* Supplied with full date & applications information

This brand new, quality module manufactured by Autona Limited who are one of the
U.K.:: largest module manufacturers) means you can build accurate test equipment, mul-
timelers. thermometers, etc. easily and at a fraction of the cost of ready-made equipment.
Full details are provided showing how to measure A.C. voltage, current, resistance and
temperate: e.

CMOS PRICES SPECIAL OFFERS
Type Price 4023 20p 4068 21p
4001 19p 4024 62p 4069 19p 5 555 Timer f1.00
4002 19p 4025 20p 4070 19p 6 741 Op Amp £1.004006 8/p 4026 130p 4071 19p 3 TBA120 FM IF £1.004007 '19p 4027 41p 4072 19p 3 7611511310) Stereo Decoder f1.00

, 4008 77p 4040 86p 4081 22p 5 LM301 14 pin 0 P Amp £1.00
I 4011 22p 4044 82p 4082 21p 50 1N4148 GP Diode £1.004013 39p 4046 95p 4085 72p 25 1N4004 400V 1 Amp £1.004015 73p 4048 42p 4093 55p 10 1N5402 200V 3 Amp E1.004016 36p 4049 43p 4501 24p 25 BC183 NPN £1.004017 76p 4050 42p 4510 77p 25 BC212 PNP £1.004018 76p 4051 74p 4511 85p 4 BD 239A 60V 4 Amp NPN £1.00

4020 85p 4052 68p 4518 77p 4 BD240A 60V 4 Amp PNP f1.00
4021 77p 4060 100p 4520 91p 3 1458 Dual 741 £1.004022 77p 4066 42p 4528 82p

olso soldering awls to meters books modules etc etc etc
Add VAT 15% 50p p&p per order.

EXPRESS DELIVERY10Shcri Opening hours: 9.30am-5.30pm Mon -Sat. 1pm Wed.

Dept EE1, RISCOMP LIMITED,
21 Duke Stree-, Princes Risborough, Bucks. HP17 OAT. (08444) 6326.

A PROFESSIONAL
TOOLCASE FOR
UNDERa0
Designed for the professional Electronics, T.V or
Instrument Technician who needs to carry a large
number of specialist tools.

The T L99 sets a standard as a low cost alternative
to more expensive cases.
It offers strength with a practical use of space
and many other features.

.e
4kia':-Pr)rt,

4,019:y7.%.
`vs 4.",,v44 % .di., .tiia ..a,"

Pr-' .F)obi&  iz s'ortci, .--sec, 1' % %, _ P.. .0c1, v.,
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9'??, C68 tof Sio, 7; (t.,,..40,:%00..
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9Qt. 490 es's'io 'e .owil164: P4,

c 14 2,000,? es
49,1 4...,

(A'6,ps% c?t ;'29.90"80.)6.,,..
e.,., 4-60 3.) a4ch '''%

- 1EE 5 81 rai cy,

 2 sided Reversible Multi -purpose
tool pallet

 Document area

 90° opening lock back stays

 3" deep ABS lid and base

 Twin handles with 8 fixing points
on aluminium frames

 Burst proof toggle locks with keys

 Moulded adjustable tray in base

 Heat sink for hot soldering iron

Dimensions TL 99 17" x 12" x 6" split (shown)
also available TL100 19" x 14" x 6" split
Tools NOT included. British made.
Money back guarantee. Allow 7-21 days for delivery.

Telethon Products Ltd. Ermine House, Post St. Godmanchester, Cambs. PE 18 8BA
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040'0KS100 MINIATURE V.H.F/A.M/F.MT\ RECEIVER. Varicap tuned, 88-108 MHz\. earphone output 240mV, sensitivity 1uV, oper-

ates from 9V D.C. (PP3) 2 5mA semiconductors
EETIE300 6 BC205-G. LS 31 Inc VAT

if 04* lk -

4
410130:11)41r.., zxkl4

/ VW

%co

KS238 "MICROPHONE OPERATED THREE CHAN-
NEL SOUND TO LIGHT". Complete with microphone,
300 Watts per channel, automatic treble -middle -bass
filters. Operates from 240V A.C. £1434 inc VAT

KS240 3 CHANNEL SOUND TO
LIGHT. 1KW per channel, with bass.
middle 6 treble controls, Input range
6-70V p.p. with sensitivity control
operates from 240V A.C.

213'83 Inc VAT

KS280 CHASE LIGHT CONTROL UNIT. 3 1KW
outputs variable speed -25-2'5 sec. operates from 240V
A.C. uses 3 I.C's 6 3 triacs 1E11.22 inc VAT

111111WiTK
LTD

ELECTRONIC KITS
KS450 "MOTOR CYCLE ANTI -THEFT
ALARM". Complete with Inertia switch. Uses
3 C Mos I.C. and 2 transistors. Operates from
6V -15V D.C. 111 12 inc VAT

KS200 MINIATURE F.M.TRANSMITTER.88-108MHz
complete with dynamic microphone, operates from 9V
D.C. (PP3), semiconductors 2N708 6 BC208-8. Not
Licenceable in U.K. £7-37 Inc VAT

r, oximmom kr-. $1,$$$$$$ a
I 114 40/0 1

KB212 10 CHANNEL CHASE LIGHT CONTROL
UNIT. 350W per channel variable speed operates from
240V A.C. uses 10 x triacs 10 x BC208-B, 2 x I.C's

£18 83 Inc VAT

/4,,

14,
CF

KS400 "NICAD BATTERY CHARGER. Constant
current In five ranges. 10-20-45-100-150mA. Max. charge
voltage 15V. Operates from 240V A.C. 29.02 Inc VAT

05470 SOUND OPERATED
SWITCH. Complete with dynamic
microphone, adjustable sensitivity,
relay- 1 pole change over contracts
rated at 5 amp, operates from 9-12V
D.C. semiconductors 2 k BC2013
1 x I.C. 741. 111 22 inc VAT

KS142 "10 LED V.U. INDICATOR". Sensitivity 3V
R.M.S. for first LED to 1  3V R.M.S. for last LED on linear
scale. Operates from 5-12V D.C. Max. current 28mA.

E412 int VAT

7 HUGHENDEN ROAD, HASTINGS, SUSSEX, TN34 3TG
Telephone: HASTINGS (0424) 436004

Post & Packing Sflp per kit.
New Range Of Kits includes. Timers, Transmitters,
Receivers, Alarm Devices, Audio Amps, Oscillators,
Pre -Amps, Digital Alarm Clocks etc. Plastic Cabinets
available for most kits. Send S.A.E. for complete
catalogue. Trade Enquiries Welcomed.

PM COMPONENTS LTD
VALVE & COMPONENT SPECIALISTS

CONINGSBV HOUSE, WROTHAM RD.,
MEOPHAM, KENT.

VALVES PL508 as
Y86 55 PL509 30
7802 60 PL802 50
180F 25 PY88 72
ABC80 56 PY500A 35
BF89 70 PY801 65
CC81 55 QQV02/6 1 SO

CC82 55 QQV03-20A
CC83 60 1 25
CC85 60 QQV06-40A
CC88 65 1 95
CC807 30 QV03-12 50
CF80 65 TY2-125A 4 00
CF82 60 U19 1 95
CH81 58 UCH81 70
CL82 58 UCL82 76
CL83 13 UL84 78
CL86 74 UY85 70
F37A 60 Z759 00
F80 48 2D21 00
F86 70 2K?5 1 50
F89 65 4C X2508 2 60
F91 22 5U4G 90
F93 65 6CD6GA 00
F94 65 6GK6 50
F95 78 6J6 65
F183 56 6JS6C 00
F184 56 6KD6 95
L34 54 6L6GC 75
L84 60 6LD20 60
M84 65 6SN7GT 90
Z80 48 6V6GT 90
Z81 56 757 00
Z32 76 12AT7 SS
Z33 85 12AU7 60
Z34 00 12AX7 55

KT61 50 12BA6 80
T66 95 128E6 05
T77 00 128H7 95
T88 00 12HG7 25
78 90 30FL2 95

042 78 8542 20
CF80 72 90C1 69
CF802 72 807 09

PCF808 48 811A -00
PCL82 74 813 1 30

CLO4 76 833A 4 85
CL86 76 8664 50
CL805 80 2050A 90
FL200 13 5763 20
L504 20 58144 75

Prices exclude VAT
Please add 15"x,

P&P 50p per order

6080 420
61468 4 85
7025 1 50
7360 7 SO
7591 2 35

SEMI -CON
DUCTORS
AC126
AC127
AC128
AC14IK
AC176
ACI 760
AC187
AC187K
AC188
AD149
A D161
AD16I /2
AD162
AF127
AF139
AF239
BC107
BC1078
BC108
BC108C
BC109B
BC140
BC141
BC142
BC143
BC147
BC148
BC149
BC157
BC158
BC159
0C160
BC170B
BC171
BC172
BC173B
BC182
BC183
BC184LA
BC212
BC212L
BC213
BC213L

22
22
28
34
22
31
26
24
22
70
39
04
39
32
42
42
10
10
10
10
10
31

25
21
24
09
09
09
10
09
09
28
10
08
09
10
09
09
09
09
09
09
09

C214
C214L
C237
C238
C307
C327
C337
C461
C478
C547
C548
C549A
C557
C558
0131
0132
D133
0135
D136
D137
0138
0139
D140
D144
F115
F167
F179
F180
F183
F194
F195
F196
F197
F198
F199
F200
F257
F258
F259
F336
FX29
FX84
FX85
FX86
FX88
FY50
FY51
FY52
FY90
U105
U108

Of 8U205
09 BU208
011 BU208A

 08 MJE340
Of 0071

10 R20088
10 R20108
 30 R2540
20 TIP29

.10 TIP29C
10 TIP30C
-OS TIP31C
.07 TIP32C
 07 TIP41C
 32 TIP42C
 35 TIP47
 4$ TIP2955
 35 TI P3055
.30 TIS91
 211 2N3054
 30 2N3055
 32 2N3702
-30 2N3703
.20 2N3704
.35 2N3705
24 2N3706

 34 2N3708
 29 2N5294
 29 2195296
-11 2145298
-11
11
11

10
14
30
28
25
26
34
30
26
29
30
25
21
21

25
73
22
69

Many other types available
including vint aye valves.

PHONE 0474 813225

30
39
52
40
22
70
70
411

40
42
43
42
42
45
47
65
84
60
20
59
59
12
12
12
12
12
12
38
48
38

1.C.'s
MC1307 1 00
MC1350 1 00
MC1495 3 00
SN76003N 1 65
SN76023N 145
SN76033N 1 35
SN76131N 1 30
5N76227N 1 05
SN76660N 0 60
T A A661B 1 20
TBA1205 0 70
TBA540 1 25
TBA5500 1 55
TBA641-1311

1 90
rDA1004A 2 20

BARCLAYCARD

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 I 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 (RIET)

Pract. Radio & Electronics

Plus over 60 other

home study courses.

POST COUPON FOR FREE 44 PAGE GUIDE

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Aldermaston Court, Dept. TEE el Reading RG7 4PF.

NAME (Block capitals please)

ADDRESS

POSTCODE

Other Subjects AGE
L Accredited by CACC

Ell NM MO Ell I= MI NO
Member of ABCC smi
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CLASSIFIED
The prepaid rate for classified
advertisements is 24 pence per word
(minimum 12 words), box number
60p extra. Semi -display setting
i616 per single column centimetre
(minimum 2  5cm(. All cheques,
ostal orders, etc., to be made pay-

able to Everyday Electronics and
crossed "Lloyds Bank Ltd." Treasury

be sent

should be
Advertisement

Electronics,
Limited,

Stamford St.,
(Telephone

notes should always
registered post. Advertisements,
together with remittance,
sent to the Classified
Manager, Everyday
Room 2337, IPC Magazines
King's Reach Tower,
London SE 1 9LS.
01-261 5942).

When replying to Classified Advertisements
please ensure:

(A) That you have clearly stated your require-
ments.

(B) That you have enclosed the right remittance.

(C) That your name and address is written in
block capitals, and

(D) That your letter is correctly addressed to the
advertiser.

This will assist advertisers in processing and
despatching orders with the minimum of delay.

Receivers and Components

SILICON NPN POWER
TRANSISTORS

HIGH QUALITY -
FULLY GUARANTEED

2N3055 35p each 2143771 70p each
2N3055H 40p each 2N3772 70p each
2N3442 45p each 2N3441 50p each
2143054 40p each 2N3773 S5p each
2N6254 55p each

Package & Postage 25p extra. Discounts
for larger quantities.

Trade enquiries invited.
CWO-All orders despatched same day.

SELECTRONIX
25 Ennerdale Gardens,

Wembley, Middlesex HA9 8QY
Phone: 01-904 9096

500 MIXED RESISTORS £4.00. 10 different
Leds £1.25. Bargains lists 15p. 1920s onward
valves, wireless. S.A.E. Sole Electronics,
EE. 37 Stanley Street, Ormskirk, Lancs. L39
2DlL

P.C.Bs. PAXOLIN 111" v 8" Up. 16" c 111" CI 40.
ILB WT ASSORTED PIECES 60p. D.S. 10" 81". asp.
FIBREGLASS 12" 8" E1 70. 14" 6"L1 50. D.S. 101"
7" £1 35. 8" 7" CI 10. PANEL WITH 40 ASSORTED
74 SERIES I.Cs. E1 60. 20 WIRE ENDED NEONS E1 20.
SMALL 3 TRANSISTOR AUDIO AMPS 40p. 3-E1. 300
SMALL COMPONENTS, TRANS. DIODES £1 60.
7 LBS ASSORTED COMPONENTS £3 95.3 ASSORTED
M.C. METERS E3. LIST 20p. REFUNDABLE. POST 50p.
INSURANCE ADD 20p.

J. W. B. RADIO
2 BARNFIELD CRESCENT, SALE, CHESHIRE

M331NL

COMPLETE PCBs useful components tran
sistors, Lea, potentiometers £1.00 each
S.A.E. D. GARDY, Longwood Montpelier
Terrace, Ilfracombe, N. Devon.
TURN YOUR SURPLUS capacitors, tran-
sistors etc., into cash. Contact Coles Harding
& Co., 103 South Brink, Wisbech, Cambs.
0945 4188. Immediate settlement.

Service Sheets
BELL'S TELEVISION SERVICE for service
sheets on Radio, TV etc. £1 plus SAE.
Colour TV Service Manuals on request.
SAE with enquiries to BTS, 190 King's
Rd, Harrogate, N. Yorkshire. Tel: 0423 65885.

Any single service sheet £1/L.S.A.E.
Thousands different Repair/Service
Manuals/Sheets in stock. Repair data
your named T.V. £6 (with circuits £8).
S.A.E. Newsletter, Price Lists. Quota-
tions.

AUSEE, 76 CHURCHES,
LARKHALL, LANARKSHIRE

(0698 883334).

SERVICE SHEETS from 50p and SAB.
Catalogue 25p and SAE. Hamilton Radio,
47 Bohemia Road, St. Leonardo, Sussex.

Software
CARDBOARD COMPUTER: Learn Assembly
Language Programming and Computer
Architecture. £8.97 inc VAT. Also Solar
Cells, Science Kits, Energy Books, Stirling
Engines, Space Blankets etc. etc. Send 25p
for lists. Edencombe Ltd., Dept PM., 34
Nathans Road, North Wembley, Middlesex
HAO 3RX.

HAVEN HARDWARE:-S.A.E. for lists.
Software cassettes:-Uklol, Superboard (48
x 32). 8K Mancala, Patience, 4K invaders: -
E200 each 4K fruit machine, Solitaire,
Towers of Hanoi, Imphexapawn:-2 pro-
grams -E2-00. Hardware: -Resistors 1p.
Low Electrolytics 5p. Keith Purkiss, 4 Asby
Road, Asby, Workington, Cumbria.

SIXTY BMA PROGRAMS. Listings only
£4.95, includes a multitude of games,utility programs, home finance, maths,
cheque book, and more in our publication,
ZX80 programs. Also includes hints 'n tips,
from Sussex Software, Wallsend House,
Pevensey Bay, Sussex.

Veteran & Vintage
"SOUNDS VINTAGE"

The only magazine for all vintage sound
enthusiasts, packed with articles by top
writers, covering gramophones, phono-
graphs, 78s, wireless, news, history, reviews,
etc.
Bi-monthly. Annual subscription £6 60
(airmail extra). Send 75p for sample copy.
28 Chestwood Close, Billericay, Essex

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Everyday Electronics for
insertions. I enclose Cheque/P.O. for £
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics)

NAME Send to: Classified Advertisement Manager
EVERYDAY ELECTRONICS
GMG, Classified Advertisements Dept.,Room 2337,ADDRESS
King's Reach Tower, Stamford Street, London 5E1 9LS.
Telephone 01-261 5942
Rate:
24p per word, minimum 12 words. Box No 60p extra

Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SEt 9LS.
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Books and Publications
Z X 80 3K -Byte Earn memory pack, "ex-
pandable" half price £25.00. Phone, 01-668
8753, "Coulsdon".

DIGITAL WATCH BATTERY
REPLACEMENT KIT

LEARN ELECTRONICS FAST. New,
unique, brilliantly simple Tutronik system.
Selected by BBC TV. No soldering. 30-
kwikbuild electronics projects. Speedilearn
way to identify components, read circuit
diagrams, break the colour code and con-
nect circuits that really work. Kit complete
with simple -to -follow instructions, circuit
plans, components in compact storage
wallet. Only £12 95 plus 95p P&P UK
(P&P E2.75 elsewhere). Only from Dept.
EE, TECHNOCENTRE LTD, 140 Norton
Road, Stockton-on-Tees 2BG.

OFFERS seven years back issues Everyday
Electronics mint condition. PEPPER, Knole
}load. Wollaton, Notts.

COMPLETE SET OF "EVERYDAY ELEC-
TRONICS" November 1971 to April 1981
best offer. Phone Ashton-in-Makerfield
73880.

OUT OF PRINT Book Service. 17 Fairwater
Grove(E), Cardiff. Send S.A.E. for details.

For Sale
NEW BACK ISSUES OF "EVERYDAY
ELECTRONICS". Available 85p each Post
Free, cheque or uncrossed PO returned If
not in stock. BELL'S TELEVISION
SERVICES, 190 Kings Road, Harrogate,
Yorkshire. Tel: (0423) 55885.

SECONDHAND ELECTRONIC TEST equip-
ment including oscilloscopes, generators,
PSUs. Norfab Plant and Machinery. Tele-
phone Potter Heigham (069-27) 721.

Miscellaneous
PRINTED CIRCUITS. Make your own
simply, cheaply and quickly! Golden
Fotoka Light Sensitive Lacquer -now
greatly improved and very much faster.
Aerosol cans with full instructions. £2.25.
Developer 35p. Ferric Chloride 55p. Clear
Acetate sheet for master 14p. Copper -clad
Fibre -glass Board approx. 1mm thick £1.70
sq.ft. Post/packing 75p. WHITE HOUSE
ELECTRONICS, PO Box 19, Castle Drive,
Penzance, Cornwall.

BALLARD'S OF TUNBRIDGE WELLS have
moved to 54 Grosvenor Road. No lists. SAE.
All enquiries phone T/Wells 31803.

Build electronic
circuits without solder
on a Roden S -Dec.
This has built-in
contacts and holes into
which you plug your components.
Suitable for all ages. Can be used
time after time. Ideal gift for
students or experimenters.
Full instructions and 2 circuit
diagrams with each S -Dec.
Send cheque or P 0 to-
Nadas Products, Des EE 0
High March Daventry.
Northants. NN11 40E Orl  CPU pius 40p p.84). each

STEREO AMPLIFIERS. 2W output. £3.85.
Many items available. S.A.E. lists. PANTEK,
32 Common Approach, Benfleet, Essex.

These watches all require
battery (power cell) replace-
ment at regular intervals.
This kit provides the means.
We supply eyeglass, non-
magnetic tweezers, watch
screwdriver, case knife and
screwback case opener, Also
one doz. assort. push -pieces,
full instructions and battery
identification chart. We then
supply replacement batteries
-you fit them. Begin now.
Send £9 for complete kit
and get into a fast growing
business. Prompt despatch.

BOLSTER INSTRUMENT CO. (E126)
I I Percy Avenue, Ashford, Middx., TW IS 2PB

ELECTRONIC KITS. Largest range of kits
in the U.K. Everything from stroboscopic
lights to transmitters, at unbeatable prices.
-Send S.A.E. for free catalogue to:- East -
ling Electronics (Kits), 64 Hawthorn Road,
Winton, Bournemouth.

THE SCIENTIFIC WIRE
COMPANY

PO Box 30. London E.4. 01 531 15611.

ENAMELLED COPPER WIRE
SWG 11b 8oz 4 ox 2oz

8 to 29 276 1 50 0 80 0.80
30 to 34 3 20 1B0 0 90 0 70
35 to 39 3 40 2 00 1 10 0 80
40 to 43 4 75 2'60 2.00 1.42
44 to 47 8.37 5.32 3 19 2 50
48 to 49 15 96 9.58 6.38 3-69

SILVER PLATED COPPER WIRE
14 to 30 6.50 3 75 2.20 1.40

TINNED COPPER WIRE
14 to 30 385 236 1'34 0.90

Prices Include P 6 P vet and Wine Data. Orders under £2
please add 20p. SAE for List. Dealer enquiries welcome.

Registered Office 22 Coningsby Gardens.

"°*DOUGLAS TRANSFORMERS FROM TITAN

NEW FRANCHISE AT FANTASTIC PRICES - EX STOCK
WE GUARANTEE THESE PRICES TO BE UNBEATABLE ANY WHERE ! !

12/240 RANGE 1,1220 240V
SEC. f0000006? 066611604

0 12V OV 12V

TYPE AMPS PRICE
12y 24n

242 0.3 015 1 70
213 I 0.50 232

71 2 I 2 SI
18 4 2 3-24
68 3 15 3.15
85 5 25 552
70 6 3 6.16

108 8 4 7 36
72 10 5 8-05

116 12 6 8.57
17 16 8 10 53

115 20 10 1369

PIP

0 40
0 70
0 90

43
43
 43
43
73
65

.90
2 05
2 05

15!300 RANGE PO1120,2400
SEC 400680001 4- 08040889

OV in 15V OV 59 9V 159
VOLTS AVAILABLE 3 =115 -0 -15

TYPE AMPS PRICE P/P
15v 3 v C

112 I 050 2 47 0 95
79 2 I 0 3.16 0 95

3 4 2 564 143
20 6 3 659 1 73
21 8 4 7 00 1.73
51 10 5 9 68 1.90

117 12 6 10 97 205
88 16 8 14 65 320
89 20 10 16 93 235
90 24 12 18 84 255
91 30 15 21 56 2.65
92 40 20 30 08 3.50

25/50V RANGE P01120/220 2400

SE C nr6106I"ST1 rM
VOLTS OUT 5 =, 25-0-25

TYPE AMPS PRICE PIP
240 50v C

02 I 0.50 2 88 143
03 2 1 0 3.60 143
04 4 2 7 04 I 73
05 6 3 833 190
06 8 4 II 18 190
07 12 6 14 79 220
18 16 8 10 49 255
19 20 10 24 52 2 55
09 24 12 29 39 3 50

TYPE

24
26
27
25
23
40
20
21
22
89

30/80V RANGE PHI 120 220 2100
SEC- 41080800$ 400tO090051

OV 24V 30V OV luv 1131/ 30V
VOLTS 6 =030 - 0-30

AMPS PRICE P)P
30n 60y

I 0 5 2 92 1 43
2 I 5 78 1 43
4 2 7 13 I 73
6 3 10 73 1 90
8 4 12 28 2 20

10 5 15 55 2.20
12 6 17 72 2.35
16 8 25 09 265
20 10 29 07 4.00
24 12 33S1 460

TYPE

430
431
432
433
434
435
436
437

48/96V RANGE Per 1201220/240V
SEC 00000008i tome

OV 36V 46V OV 36V 48V
VOLTS 12-='48-0-48

AMPS PRICE P/P
480 96o

I 05 4,14 143
2 I 722 1.73
4 2 11 87 2.05
6 3 14 47 220
8 4 18 43 2.45

10 5 26.16 2 65
12 6 32 75 4 00
16 8 35 77 4 60

AUTOTRANSFORMERS 240/220-115V
CERZIWORffl 65VA - 10 KVA

OV 115v 220V 240V

TYPE VA PRICE PiP
£ £

25 65 3-01 I10
64 80 440 I 10

4 150 564 1.43
69 250 7 13 1-73
53 350 897 1.90
67 500 1109 2.20
83 750 1247 2.20
84 1000 16 88 2'65
95 2KVA 31 26 4.00
73 3 61 27 4 75
57 5 8742 6.60

101 10 15945 13-00

CASED AUTOTRANSFORMERS
140V LE AD IN 115V 2PIN SOCKET OUT

TYPE VA

56W
64W
4W

69W
67W
84W
95W
73W

20
80

150
250
500

1000
2000
3000

PRICE P/P

5.52
7 63
9 63

11.98
18 67
26 90
48 45
69 18

0 58
I 43
1 73
1.90
2 20
2 65
7 00
8 00

LINE ADJUSTMENT AUTOTRANSFORMERS

fodOboomopOopoop000l
0 200 210 220 230 240 250

TYPE VA PRICE PIP

415C 50 2 13 0.58
416C 100 3 13 1.10
417C 200 3 6S 1  43
4I8F 350 563 1.43
419F 500 6 13 1.73
420E 750 7 60 1.90
421F 1000 10 SS 2.05

TYPE

49F
5OF
51F
52F
53F
54F
55F
56F

AWNS ISO ATORS ISAFFI r SCREEN I

VA PRICE P/P

60
100
200
250
350
500
750

1000

7.35
8 61

12 15
14 75
18 12
22 70
32 08
41 26

I 73
1 73
2 05
2 20
2 55
2 65
7.00
7 00

MAINS ISOLATORS SAFE iY SCREEN

.415tro5oM"L

TYPE VA PRICE P,'P

243F
244F
245F
246F
247F
248F
249F
250F

60
100
200
250
350
500
750

1000

7 55
8 61

12 15
14 75
18 22
27 70
31 08
41 26

1 43
I 73
2 05
2 20
2 55
2 65
7 00
8 00

TYPE VA PRICE P'P
£ f

277P1 750 34.96 5.50
279P1 1500 50 60 7 00
280P1 2250 68 26 7.00

MAINS ADAPTORS
13 AMP PLUG-IN TYPE
REVERSIBLE SPIDER JACK LEAD
TYPE VA rylA PRICE P'P
100 6-75-9v 250 3 85 58

Regulated
101 6-75-9v 300 4 70 58

SEND TODAY 50p ( REFUNDABLE WITH FIRST ORDER) FOR CATALOGUE

TITAN TRANSFORMERS AND COMPONENTS
CENTRAL HALL CHAMBERS GRIMSBY S.HUMBERSIDE

MAIL ORDER ONLY - PRICES INCLUDE 15%VAT

Everyday Electronics, May 1981 367



"SPECIAL PRICES" POST £1-50
BAKER LOUDSPEAKERS

Model Ohms Size Power Type Our
Inch Watts Price

Major 4, 8, 16 12 30 Hi-Fi £12
Deluxe Mk II 8 12 15 Hi -Fl £12
Superb 8, 16 12 30 HI-Fi £20
Auditorium 8, 16 12 45 Hi -Fl £20
Auditorium 8, 16 15 60 HI -Fl £34
Group 45 4, 8, 16 12 45 PA £12
Group 75 4, 8, 16 12 75 PA £20
Group 100 8, 16 12 100 PA £20
Group 100 8, 16 15 100 PA E28
Disco 100 8, 16 12 100 Disco £20
Disco 100 8, 16 15 100 Disco £28

DE -LUXE DISCO MIXER. 240V, 4 stereo channels, 2
magnetic, 2 ceramic/tape, 1 mono mic channel, twin v.u.
meters, headphone monitor outlet, slider controls, suitable
tor panel or desk mounting, attractive grained aluminium
facia, silver knobs. £40. Post £1.
4 CHANNEL PASSIVE MIXER. 9 volt operated £11, Post
85p.

MINI MODULE LOUDSPEAKER K1T£10-95
EMI 15 x 81in. 3 -way Loudspeaker Baffle, 5in. Bass, 5in.
Middle, 3in. Tweeter; 3 -way Crossover A Ready Cut Baffle.
Full assembly Instructions supplied. Response 60 to
20,000 c.o.s. 12 watt RMS 8 ohms £10 95 per kit. Two kith
£20. Suitable Bookshelf Cabinet 110'50 each. Post £1.50

GARRARD 6-200 SINGLE PLAYER DECK
Brushed Aluminium Arm with stereo ceramic cartridge
and Diamond Stylus, 3 -speeds. Manual and Auto Stop/
Start. Large -Metal Turntable.
Cueing Device and Pause Control. £22. Post £2.
METAL PLINTH CUT FOR GARRARD
Size: 16 x 14 x 31n. £5.90 Sliver or Black finish. Post £2.

ISKRA SINGLE RECORD PLAYER £8
Fitted with auto stop. stereo cartridge. Baseplate.
Size 11 x Olin. Turntable size 71n. diameter.
a.c. mains 240V 3 speed plays all size records. Post £1.

B.S.R. SINGLE PLAYER P170/2 £2100
3 -speeds 11in. aluminium turntable. "slim" arm, cueing
device, stereo ceramic cartridge, silver trim, bias compen-
sator, adjustable stylus pressure, plays all records, spring
Suspension, 240V AC. Post £2.

B.S.R. DE -LUXE AUTOCHANGER £20
with stereo cartridge, plays all sire records. Post £2

WOODEN PLINTHS CUT FOR B.S.R. £4
Size: 15 x 15 x 31n. Teak effect. Post £1.

BSR P200. Belt drive deck, snake arm, Cueing device.
En  SI. Post £2.

TINTED PLASTIC COVERS POST L1.50
Sizes: 141 x 121 x 31n. £4.16 x 14 x 311n, £6.17} x 91 x
3}In. £3. 18 x 14 x 3In. £6. 18 x 121 x 3in. E8.

R.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS £2 95 Post 450
All parts and instructions with Zener diode printed circuit,
mains transformer 240V a.c. Output 6 or 7i or 9 or 12V d.c.
up to 100mA or less. Please state voltage required.

PP BATTERY ELIMINATOR BRITISH
Mains stabilized power -pack 9 volt 400mA max. with
overload cut out. Size 5 x 31 x 2} in. £4 . 50. Post 50p.

MAINS TRANSFORMERS POST extra
Post

240-0-250V 70mA 6.3V, 2A £4 50 £2.00
250-0-250 80mA 6 3V, 3.5A, 6 3V 1A £5 00 £2 00
250-0-350V 150mA 6 3V 5A, 5V 2A £12 50 £2.00
350-0-350V 250mA 6.3V 5 amp, 5V 2A £14 50 £2 50
300-0-300 120mA 2 x 6.3V 2A C.T.; 6 3V 2A £10 00 £2.50
220V 45mA, 6.3V 2A £2 50 £1 00
250V 60mA, 6 3V 2A £2 75 £1.00
GENERAL PURPOSE LOW VOLTAGE
2A, 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30V £6 00 £2.00
1 A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £ 600 £2.00
2A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £9 50 £2 50
3A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £12 50 £2 50
5A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £18 00 £2.50

Post Post
5, 8, 10, 16V, iA £2 50 £1.00 12V 10OrnA £1 30 80p
12V 300mA £1 50 80p 12V 750mA £2.25 80p
10-10-10y 2A £3 00 £1 00 6V 500mA £2 00 80p
12-0-12V 2A £3 50 £1 00 25-0-25V 2A £4 50 £2 00
20-0-20V IA £3 50 £1 00 30V leA £3 30 £1.00
32-0-32V 61-A £11 00 £2 50 9V 250mA £1 50 80p
15-0-15V 2A £3 75 £1 00 30V 2A £3 50 £1.00
AUTO TRANSFORMER 115V to 240V 500W £1200 £2.00
CHARGER Post RECTIFIERS Post
6 -12v -3A £4 00 £2.00 6 -12v -1A Kip 800
6 -12v -4A £6.50 £2.00 6 -12v -2A £1.10 80p
8-120-6A Et . 541 £2.00 6 -12v -4A £2.00 80p

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 2110. sides
6 x 41n. £1.20; 8 , 6in. E1 50; 10 .< 7in. e1.90; 14. 9id £2' 00'
16 x 6in. £2 40; 12 . 3in. £1.50; 16 x 10in. £2.70; 12 x BIn'
£2.20. ANGLE BRACKET, exix fin. 25p.
ALUMINIUM PANELS, 18 s.w.g. 6 x 4in. 36p; 8 x 61n.
90P; 10 x Tin. 80p; 12 x 51n. lip; 12 x 8in. 90p; 16 x Sin.
80p; 14 x 91n.1.20; 12 x 12in. 11.30 ;16 x 10In. 11-40.
ALUMINIUM BOXES, MANY OTHER SIZES IN
STOCK 4 x 2 x 21n. £1  00; 3 x 2 x 1In. 80p; 6 x 4 x 2In.
Et  30; 8 n 6 x 31n. £2.10; 9 x 4 x 41n. £238; 10 x 7 x 3In.
6.2'50; 12 x 8 x 31n. E3-00: 12 x 5 x 3in. E2.30.

HIGH VOLTAGE ELECTROLYTICS
8/050V 45p 8+8/450V 75p 50+50/300V 50p

16/350V 45p 8 +161450V 75p 32+32/500V £1.00
32/500V 75p 20+20/450V 75p 100+100/275V 85p
50/500V £1 20 32+32/350V 75p 150+200/275V 70p

8/800V £1 20 32+32+32/325V 90p 220/450V 95p

Post 50p Minimum. Callers Welcome.
Access -Barclay -Visa. Lists 20p. Closed Wed.

Radio Components
Specialists

337 WHITEHORSE ROAD
CROYDON, SURREY, U.K. Tel. 01-684 1665

MAINS INTERCOM NO
BATTERIES
NO WIRES

ONLY

£37.99
PER PAIR
VAT £5.70

-1- P & P £1.95
The modern way of instant 2 -way communications.
Just plug into power socket. Ready to use. Crystal
clear communications from room to room. Range
I -mile on the same mains phase. On/off switch.
Volume control, with 'buzzer' call and light indicator.
Useful as inter -office intercom. between office and
warehouse, in surgery and in homes.
Also F.M. 2 channel "touch" model 155.95 per pair

- VAT 18.40 + P&P £2.15.
NEW AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

ve tr, £18.95
VAT £2 85

P&P £1 63
Latest transistorised Telephone Amplifier, with
detached plug-in speaker. Placing the receiver on to
the cradle activates a switch for immediate two-way
conversation without holding the handset. Many
people can listen at a time. Increase efficiency in
office, shop, workshop. Perfect for "conference"
calls: leaves the user's hands free to make notes,
consult tiles. No long waiting, saves time with long-
distance calls. Onloff switch, volume control, Con-
versation recording, model at 820-95 + VAT 83.15.
P&P £1.65.

DOOR ENTRY SYSTEM
No house business surgery should be without a
DOOR ENTRY SYSTEM in this day and age. The
modern way to answer the door in safety to un-
wanted callers. Talk to the caller and admit him
only if satisfied by pressing a remote control button
which will open the door electronically. A boon for
the invalid, the aged, and busy housewife. Supplied
complete d.i.y. kit with one internal Telephone,
outside Speaker panel, electric door lock release (for
Yale type surface latch lock): mains power unit,cable (4 pairs) 50ft and wiring diagram. Price£5995 VAT £9.00 P&P £2-25. Kit with twophones 16995 VAT £10.50 -i- P&P £2-45.

10 -day price refund guarantee on all items
Access and Barclaycard welcome.

WEST LONDON DIRECT SUPPLIES EE 5
169 KENSINGTON HIGH STREET.

.64 LONDON, W8 Tel: 01-937 5548
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DESIGNERS AND HOBBYISTS
LOOK NO FURTHER!

THE E.A.C. MIGHTY MO IS HERE. It is the latest in sound trans-
ducers, comes complete in module form and is ready to use by just
connecting into 0.8 to 20 volts D.C. You will get a very loud audio
output of around 100 DB at 9 volts D.C. using only 4 milli amps nominal
(the secret is in the drive circuit).
Only L390 per unit, plus 15% + (60p p&p).
Further discounts for quantity.
We are also manufacturers of high quality domestic smoke alarms,
which have featuies such as test button, low battery warning. Com-
puter designed Ionization Chamber to eliminate false alarm through
draught and winds. Warning sound emitted exceptionally loud. Cover
unit can be repainted if desired at any time to suit any decor. Transfers
can also be applied.
Special price only £14.00 per unit, VAT included + (£1 p&p).
We also manufacture commercial models, for prices contact:-

E.A.C. ELECTRONICS
(ADVANCED DESIGNERS AND MANUFACTURERS)

99-103 Clifton Road, Birmingham 612 8SR Tel No: 021 449-3850

Published approximately the third Friday of each month by IPC N eosin. Ltd., Kings Reach Tower, Stamford St., London 9E1 9L8. Printed in England by Index Printers, Dunstable, Bede. Sole Agentsf r Auetralla and New Zealand -Gordon and Gotch (A/Sic) Ltd. Sou b Africa -Central News Agency Ltd. Subscriptions: Inland £9.00. °vertices £10.00 per annum payable to IPC Services. Oakfield House, Perry -
mount Road, Hayward. Heath, Susses. Everyday Electronic. is Co d subject to the foffcwIng conditions namely thatit shall not, without the written consent of thePublishers first given, be lent, resold, hired out
or otherwise dispoed of by way of Trade at more than the recommended selling price shown on cover, excluding Eire where theselling price is cubist to V.A.T., and that It shall not be lent, resold, or hiredout or otherwise digposed of In  mutilated condition or In any unauthorieed cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.



E.E. PROJECT KITS
Audio Effects Unit ZB122 Oct.80 £1225 Signal Level Indicator ZB36 Oct. 79 £4 50
Phone Call Charge Jogger ZB121 Oct. 80 £6 00 High Impedance Voltmeter ZB35 Oct. 79 £1450
Darkroom Controller ZB123 Oct.80 £1725 Universal Oscillator ZB37 Oct. 79 £3 50
Bicycle Alarm ZB124 Oct. 80 £9.25 Chaser Light ZB4 Sept. 79 £1750
Precision Parking Pad ZB73 Sept. 80 £3 50 Low Power Audio Amplifier ZB3 Sept. 79 £3 75
Lights Failure Monitor ZB77 Sept. 80 £8 75 Simple Transistor Tester ZB2 Sept. 79 £5 50
TTL Power Supply Unit ZB78 Sept. 80 £9 50 Varicap MW Radio ZB1 Sept. 79 £8 50
Duo-Deci Timer ZB75 Sept. 80 £8 50 Quiz Referee ZB12 Aug. 79 £4 75
TTL Logic Probe ZB76 Sept. 80 £3 25 Touch -on Pilot Light ZB10 Aug. 79 £2 00
Bedside Radio ZB74 Sept. 80 £1425 Trailer Flasher ZB9 Aug. 79 £3 00
Auto Lighting -Up Warning ZB71 Aug. 80 £5 65 Swanee Whistler ZB8 Aug. 79 £3 50
Audio Millivoltmeter ZB70 Aug. 80 £1775 Electronic Tuning Fork ZB7 Aug. 79 £8 90
Weather Centre (Electronics only) ZB72 Aug. 80 £4750 Power Supply 9V ZB6 Aug. 79 £8 25
Brakesafe Monitor ZB68 Aug. 80 £7 50 Warbl,ng Timer ZB5 Aug. 79 £5 80
Cricket Game ZB69 Aug. 80 £1495 Water Level Indicator ZB111 July 79 £4 50
Zener Diode Tester ZB79 July 80 £5 00 Dolls House Lights Economiser ZB107 July 79 £4 50
Signal Tracer ZB80 July 80 £5 00 Darkroom Timer ZB17 July 79 £2 50
General Purpose Amplifier ZB81 July 80 £6 00 Soldering Iron Bit Saver Z1313 July 79 £9 25
Voltage Converter ZB82 July 80 £4 75 Voltage Splitter ZB15 July 79 £3 25
Autowaa ZB83 July 80 £19 25 Conference Timer ZB14 July 79 £3800
A.F. Signal Generator ZB84 July 80 £2000 Electronic Canary ZB19 June 79 £4 50
Courtesy Light Delay ZB85 July 80 £5 25 Tremolo Unit ZB18 June 79 £1000
Auto Phase ZB86 July 80 £1925 Meter Amplifier ZB21 June 79 £3 50
Battery Voltage Monitor ZB64 May 80 £4 80 Quad Simulator ZB22 June 79 £8 00
Lights Warning System ZB63 May 80 £3 60 Short Wave Converter ZB25 May 79 £1375
Autofade ZB66 May 80 £1025 Electronic Dice ZB24 May 79 £1350
Dual Line Game ZB65 May 80 £2500 Intruder Alarm ZB23 May 79 £2300
Audio Tone Generator ZB67 May 80 £3 50 Shaver Inverter ZB26 April 79 £8 00
Pre -tuned 4 -Station Radio ZB62 May 80 £1400 Touch Bleeper ZB27 April 79 £3 25
Gas Sentinel ZB61 April 80 £2700 Choke Warning Device ZB28 April 79 E7 50
Automatic Level Control ZB60 April 80 £8 00 Transistor Tester ZB100 April 79 £4 00
Cycle Direction Flasher ZB59 April 80 £1450 One Transistor Radio MW LW ZB104 March 79 £7 25
Cable and Pipe Locator ZB54 March 80 £3 75 Time Delay Indicator ZB98 March 79 £4 00
Stereo Headphone Amplifier ZB57 March 80 £1525 Micro Chime ZB96 Feb. 79 £1200
Doorbell Register ZB58 March 80 £3 60 Lights Reminder for Car ZB32 Jan. 79 £4 50
Five Range Current Limiter ZB53 March 80 £4 50 Headphone Enhancer ZB101 Jan. 79 £4 00
Kitchen Timer ZB55 March 80 £1275 Solid -State Roulette ZB95 Jan. 79 £1825
Touch Switch ZB56 March 80 £9 00 I'm First ZB105 Jan. 79 £3 70
Micro Music Box ZB45 Feb. 80 £1700 Continuity Tester ZB115 Jan. 79 £4.30
Simple Short Wave Receiver ZB44 Feb. 80 £1800 Fuzz Box ZB106 Dec. 78 £5 00
Morse Practice Oscillator ZB43 Feb. 80 £6 00 Vehicle Immobiliser ZB110 Dec. 78 £5 00
Slide/Tape Synchroniser ZB42 Feb. 80 £11 50 Audio Effects Oscillator ZB109 Nov. 78 £3.50
Spring -Line Reverb Unit ZB49 Jan.80 £2250 Tele-Tel ZB94 Nov. 78 £1780
Mains on off Timer ZB48 Jan. 80 £3000 Radio MW/LW ZB116 Oct. 78 £7 00
Power Supply 3-9V ZB47 Jan. 80 £4 50 Sound to Light ZB112 Sept. 78 £7 00
Loft Alert ZB46 Jan.80 £3300 R.F. Signal Generator ZB93 Sept. 78 £2050
Lightcall ZB103 Dec. 79 £6 25 Guitar Tone Booster ZB117 Sept. 78 £5 00
Burglar Alarm ZB51 Dec. 79 £5 00 A.F. Signal Generator ZB119 Aug. 78 £1000
Baby Alarm ZB40 Nov. 79 £8 50 Quagmire ZB120 July 78 £9 50
Opto Alarm ZB41 Nov. 79 £5 00 Tele-Bell ZB118 June 78 £1225
Radio Tuner MW/LW ZB108 Nov. 79 £1475 Weird Sound Effects Generator ZB113 March 78 £3 50
3 -Function Generator ZB52 Nov. 79 £2500 Catch -a -Light Z13102 March 78 £6 00
One Armed Bandit ZB33 Oct. 79 £21 00 Chaser Light Display ZB97 Feb. 78 £2200
Lights -on Reminder ZB34 Oct. 79 £4 60 Car System Alarm ZB92 Feb. 78 £4 50

* TEACH -IN 80 *
This popular monthly constructional series started in E.E. in 1979 and is a must for beginners to electronics. The sheer simplicity of the
whole project experiments lends itself to be made by any beginner young or old. Basic technical principles and symbols explained in
great detail. Start at the beginning with a hobby that could become a worthwhile career, our kit comes complete with all parts as specified
by E.E.

List A, B and C £2250. Monthly reprints from October 1979 available at 40p each per month extra or £4 50 for whole series.
"All E.E. project kits supplied with cases except items marked ". All kits come complete with items as specified plus Texas i.c. sockets
where required, also veroboard connecting wire etc.
If you do not have the issue of E.E. which contains the project we can supply a reprint at 40p extra.

Personal callers please ring to check availability of kits.

All prices include post, packing and 15% V.A.T.

LATE EXTRA
MINI I.C. RADIO OCTOBER '80 ZB1k6 £1035
DUSK/DAWN RELAY OCTOBER '80 ZB125 £7.45
SOUND TO LIGHT ZB127 NOV. '80 £1900
GUITAR PRACTICE AMPLIFIER ZB128 NOV. '80 £16.85
REACTION TESTER ZB129 NOV. '80 £10-25
PRECISION TIMER ZB130 NOV. '80 £2100
TRANSISTOR TESTER ZB131 NOV. '80 £8 00
SOIL MOISTURE MONITOR ZB132 NOV. '80 £5 00
OTHER THAN STATED, PRICES ON APPLICATION.

Hours Mon -Friday 9-5.30 p.m. Sat. 9-4.30 p.m.
Callers by appointment only.
Telephone: 01-226 1489

T. POWELL
Advance Works, 44 Wallace Road, London N.1.

Visa/Access cards accepted
Minimum telephone Orders L5-00
Minimum Mail Order £.1-00
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The New Maplin in Matinee
Amazing Value

For Onl
£299.95

+ £99.50 for cabinet if required.y

Easy to build. Latest technology means less
cost less components and 80% less
wiring Comparable with organs selling for up
to £1,000.00. Two 49 -note manuals. 13 -note
pedalboard. All organ voices on
drawbars. Preset voices: Banjo, Accordion,
Harpsichord, Piano, Percussion. Piano sustain

'Sustain on both manuals, and pedalboard.
Electronic rotor, fast and slow. Vibrato
and Delayed vibrato. Reverb.
Manual and Auto-Wah. Glide
(Hawaiian Guitar Sound). Single
finger chording plus memory. 30
Rhythms! 8 -instrument voicing.
Major, Minor and Seventh chords.
Unique walking bass lines with each rhythm.
Unique countermelody line with each rhythm.
Truly amazing value for money.
Full construction details in Electronics &
Music Maker magazine.

The complete buyers' guide to electronic
components. With over 300 pages, it's a
comprehensive guide to electronic
components with thousands of
photographs and illustrations and page
after page of invaluable data. Get a copy
now - it's the one catalogue you can't
afford to be without.

rilmmimnimmiimmmemmmimmainsigmmiI Post this coupon now for your copy of our 1981
catalogue price £1.
Please send me a copy of your 320 page catalogue. II enclose £1 (Plus 25p p&p). If I am not completely
satisfied I may return the catalogue to you and have my
money refunded. If you live outside the UK send £1.68

Ior 12 International Reply Coupons.
I enclose £1.25.

II Name

Address

I.
116

EE 5,81

I

nvoroption
, Maplin Electronic Supplies Ltd.

All mail to: P.O. Box 3, Rayleigh, Essex SS6 8LRI Telephone. Southend (0702) 554155. Sales (0702) 552911I Shops:
159-161 King Street, Hammersmith, London W6. Telephone: (ON 748 0926.I 284 London Road. Westchlf -on-Sea, Essex. Telephone: Southend (0702) 554000.
Both shops closed Mondays.

Catalogue now on sale in all branches of WHSNIITH 44 Price £1.0026 /


