Australia $1 00

New Zealand $1 10

Malaysia $350

0°

PRIME COMPONENTS
LOW PRICES

The TO 5514P from Toshiba, CMOS equivalent of the 2114!

All our micro hip. are at micro prices. Don't be fooled by low prices. We do
not offer for sale sub -spec or rebranded devices. All our parts are guaranteed
new, first quel ty, factory prime, full spec devices. It is also our policy to offer
you the best of new devices that become available and these are featured
regularly. Prices are exclusive of p&p and VAT - please refer to "Ordering Information" be ore ordering. Official orders from Schools, Colleges, Universities
and Gov. Authorities accepted.
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4029
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DTL55p
930
935
937
944
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gg:

4033
4035
4036
4037
4038
4039
4040
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p

946
947
962
9099

55p

sop

7400
7400

lip

7401

12p

7402
7403
7404
7409
7410
7412
7513
7420
7430
7432
7440
7442
7448
7473
7474
7475
7476
7490
7492
7493
7496
74121
74123
74154
74157
74122
74125
74195
74196
74283
74290
74365
74366

lip
189
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28p
16p
18p
25p
16

68:
33:

32p
409
40

509
50p
lg:
3g:
55p

45p
50p
100p
100p
140p

1209
909

90p

74LSO4

74LS08

74LS1 0
74LS11

74LS12
74LS14
74LS15
74LS20
74LS30
74LS32
74LS40
74LS42
74LS47
74LS48
74LS49
74LS73
74LS74
74LS75
74LS86
74LS90

18p
12p
15p
20p
19p
30p
30p
60p
38p
19p
19p
25p
26p
56p
78p
85p
99p
30p
30p
39p
39p
40p

74LS107 40p
74LS123 69p
74LS125 50p
74LS132 79p
74LS138 89p
74LS161 75p
74LS153 750
74LS155 65p
74LS161 78p
74LS163 90p
74LS164 90p
74LS168190p

74LS174 99p
74LS175 99p
74LSI 95 87p
74LS22I 110p

74LS244 175p
/4LS245 32Sp
74LS251 120p
74LS257 110p

74LS290 95p

74LS293 120p

74LS366 57p

74LS373 170p
74LS374 170p
74LS375 140p
74LS377 188p
74LS393 135p
74LS490 140p
74LS670 280p
4

lidos

4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027

19:

75p
19p
80p
35p
45p
24p
24p
38p
70p
76p
35p
75p
76p
42p
88p
100p

Nip

13045p

P

EPROMS
1702A
2708 450 NS

450p
425p

6800
6802
8080A
8085A

4508
4510
4511
4512

4514
4515
4516
4518
4520
4521

4526
4527
4528
4529
4531

4532
4538
4543
4556
4560
4569
4572
4584
4585

280A
78001
Z8002
vVO900013

AY -J-1350
AY -3-8910
709
723

825p
33:

18p
595p
695p
295p
1875p
1675p
80p

741

CL7106
CL7107
CL8038

CM7216A
CM7216B
CM7555
LM301AM

30p
509

LM3I 1

LM 3915
LM 13600
NE555

75p
45p
45p
65p
65p
550p
550p
50p
225p
225p
125p
18p

RC4136
SN76477N
TBA810DAS

85p
175p
85p

LM318
LM324
LM339
LM380
LM1496
LM1871
LM -1872

LM3900
LM3914

TL071
TL074
TL082
TL084

1;0:
75p
1109
1759

TL490
XR2206
XR2207

375p

Tilt %vviICNI.S
4 pole
6 pole
8 pole
10
PROFILELOW

99p
115p
140p
175p

75361

75365
75451
75491/2
8T26
8728
8795
8797

4020

74C76
74C85

74097

74C98

30p
60p
145p
125p
125p

45p

74C903

using CMOS technology. Ultra low power dissipation
means it can be used as battery -operated portable
memory system and also as a non-volatile memory
with battery back-up. Operates from a single 5V
power supply with static operation, hence no refresh

periods and a much simplified power supply circuit
design. Three state outputs simplify memory expansion

for minimum data retention voltage is 2V, the battery
back-up system needs only simple circuit. Toshiba's
original CaMOS technology also means wide operating
and noise margins. The TC 5514P is moulded in a dual in -line 18 pin plastic package 0.3 inch in width.

NEW
owy £19.99
X-RATED CLOCK!
CALENDAR AND Custom high impact mould ed
ZULU II CLOCK KIT WITHNOXtm
case
with by lens.99
CIRCUIT
P&P 82p VAT

740107 100p
74C160 110p
74C161 145p
74C162 145p
74C163 145p
74C192 175p
74C193 175p
74C194 175p
740195 175p

X -T RA VALUE: All the components and high quality plated G-10 PC Boards are provided.

X-TRA CARE IN DESIGN: No wires between readout board and clock board. Large
PelX-CELLENCEayout.

IN IDEAS: 5 years of designed products for the amateur radio market.

X-CELLENCE IN INSTRUCTIONS: Clear step-by-step instructions with quality
illustrations. The assembly manual is not a read -between -the -lines afterthought,

X-TRA FEATURES: There has never been a clock kit with so many features - at any
price'
Unit operates on either 12VAC or 12VDC.
On board QUARTZ XTAL TIM EBASE.
Automatic BATTERY BACKUP. Never worry about power failures again!
Reads true 24 HOUR TIME and 31 DAY CALENDAR.

Unique NOXtm CIRCUIT activates readouts with a handclap or they can be turned on
constantly.
When used mobile readouts blank ignition is off.
Special NOISE SUPPRESSION and battery reversal circuits.
Bright 3" LEDs show hours, minutes and seconds.

93448 512 - 8 40 NS
p.o.e.

93453 1k 4 40 NS

p.o.a.

93451 1k 8 45 NS

po.a.

935112k- 8 SONS

Just clap yo r hands and the time appears for 5 seconds followed by the date for 4 seconds. A low cost 9V
transistor bat ery provides stand-by power in the event of power failures up to 4 hours. With the addition of a low
cost 12V 300MA transformer, the unit will work on AC.

ULTRASONIC SENDER RECEIVER KIT

TUNES SYNTHESIZER
AY3-1350
synthesizer of

The

is

a

MOS microcomputer

preprogrammed tunes for
applications in toys. music boxes end door
chimes. The standard device has a set of 25

different popular and classical tunes. In addition
there are 3 chimes making a total of 25 tunes.
FEATURES
Minimal external components
Automatic switch -off signal at end of tune for
po e sa

90p
90p

125p
125p
195p
250p
325p
325p
350p
295p

50p

75p
175p
175p
175p
175p

LEDs
TIL209

Envelope control to give organ or piano quality.
Sequential tune mode.
4 door capability when used as door Chime.

Operation with tunes in external PROM if required 127081.
Single supply 1 591 operation.

9TH AND 5TH, JINGLE BELLS, YANKEE
DOODLE, STAR SPANGLED BANNER,
CLEMENTINE, GOD SAVE THE QUEEN 0
SOLE MI0, WESTMINSTER CHIMES, and
DESCENDING OCTAVE CHIME plus mans
moral with detailed specs and instructions.

SE 01 Sound Effects

aga

PROGRAMMABLE DUAL OP

ONINELE ALARM KiT
A fun EASY kit to assemble that emits an ear piercing
10 watt dual tone scream. Resembles European siren
sound. Great for alarms or toys. Operates from

5-12VDC and up to

Tunes include, STAR WARS. BEETHOVEN'S

Kit

TOTAL SECURITY, Completely invisible ultrasonic (23KHZ). Sound beam works like a photo
electric beam but is unaffected by light, heat or noise. Separate Transmitter and Receiver can be
used from 6 inches to 25 feet! A solid object breaking he beam causes an output to go low that
will sink up to 150MA to Drive a Relay. TRIAC etc. Complete electronics are provided. Works on
12VDC (unregulated) and draws less than 100MA. Us it for burglar alarms, object counters,
automatic door openers, automatic door bells, electronic rat trap (71 and more.
ONLY £19.93 P&P 67p VAT.

1

amp (using 12VDC 8 ohm

speaker). Over five thousand have been sold. All parts
including PC board, less speaker.

ONLY £4.99 P&P 67p VAT.

LM1871 RC ENCODER/TRANSMITTER
LM 1872 RC RECEIVER/DECODER
New from National. The LM 1871 is a complete six -channel digital
proportional encooer ana n h transmitter intentseo tor use as a low
power. non -voice unlicensed communication device at carrier frequencies of 27MHz with a field strength of 10.000 trtameter at 3

T RAN SC ON DUCTANCE

AMPLIFIER
New from National Semiconductor. the LM 13600
is programmable dual operation transconductance
amplifier designed to be used as a fundamental
building block in current controlled amplifiers,
filters and oscillators. It can also be used in multiplexers. timers end even sample and hold circuits.
It is well suited for use in electronic organs and
music

The SE -01 is a complete kit that contains all the
pans to build a programmable effects generator.
Designed around the new Taxes Instruments SN
76477 Sound Chip, the board provides banks of

MINI DIP switches and pots to program the

various combinations of the SLF Oscillator. VCO,
Noises, One Shot. and Envelope Controls. A Quad
Op Amp IC is used to implement an Adjustable
Pulse Generator. Level Comparator and Multiplex

Oscillator for even more versatility. The 39 3.
PC Board features a prototype eras to allow for

regulator - up to 80MHz carrier frequency operatiro on.

LM 1871 ES.S0
Data sheets 25p each.

LM 1872 E5.50

Pair E10.60

ISOLATORS
ILD74
120p
ILC174
325p
MCT6
90p
TIL111
75p

map 28 pm
22p 40 pm

254,

2Sp

because

it

can

modulate

programmable over six decades, allowing it to func-

tion es a basic building block in a broad range of
electronically programmable resistors and filters. A
poly remarkable circuit.
ONLY E1.25 VAT. Data 25p.

LIQUID

meters. In addition to radio controlled hobby toy and industrial

applications, the encoder section can provide a serial input of six
Cords for hard wired. infrared or fibre optic communications links.
hannel add logic is provided to control the number of encoded
channels from three to six, allowing increased design flexibility.
When used with the LM 1872 RC receiver/decoder. a low cost RF
linked encoder end decoder system provides two analog and two
ON/OFF decoded channels. Super versatile chip. Just out. Just
look at the features - low current 9V battery operation - on -chip
RF oscillator/transmitter - one timing capacitor for six proportional
channels - programmable number of channels - regulated RF output power - external modulator bandwidth control - on -chip 4.6V

synthesizers,

waveshapes with ease. The 16 pin LM 13600 is

CRYSTAL39-DIGIT

High Contrast Ratio

DISPLAY

FIR8,61

Wide Viewing Angle
E6.46
0.5in Digit Height
ULTRA low Power Consumption LCD 106

LED BAR GRAPH AND
ANALOG METER DRIVER
New from National LM3914. Drives 10 LEO direct-

for making bar graphs, audio power meters.
analog meters. LED Oscillators, etc. Units can be
stacked for more LEDs. A super versatile and truly
ly

remarkable IC.
added circuitry. Easily programmed to
Special price.
duplicate Explosion, Phase, Guns. Steam
12 page data
Trams. Of almost. en infinite number of other THE NEW ULN-2232A INTEGRATED MOTION DETECTOR Matching red

Only E2.25
26p

user

bar

sounds. The unit has a multiple of applications. The most SOPHISTICATED MOTION DETECTOR available! Data
The low price includes all ans. assembly manual,
Long Range Operation
programming charts. and detailed 76477 chip
Au omatic Timed Reset
100mW Audio Output

display

MV57164 E2.25
2Sp

specifications It runs on a 9V battery (not inI 20Hx Rejection
Visible or Infra -red Response
cluded). On board 100MV amp will drive a small
Two Sound Patterns
14 -pin Dual In -line Clear Plastic Package
speaker directly. or the unit can be connected to
your stereo with incredible results, (Speaker not Combining HL and Bipolar circuitry, the ULN-2232 A Motion Detector is a complex optolinear IC which includes en on chip photodiode, high -gain logarithmic and linear amps, extensive digital circuitry for sound generation and timing, and
included.)
high -current output drivers. Add on five small capacitors. a speaker and power source and you cum this state-of-the-art
COMPLETE KIT ONLY £14.99
device into a complete Motion Detector sensitive to small changes in light level as a function of time. DETAILED DEVICE
ONLY E7.150t)
P&P 67p e VAT
DESCRIPTION AND APPLICATIONS INFORMATION INCLUDED WITH EVERY ULN22324.

THE INCREDIBLE NEW MUSIC MACHINE KIT!

UNIVERSAL SCR
Cl 06D 400V/9A Sale

Al 3.8910
THE NEW GI COMPUTER
SOUND CHIP

30p

ONLY £9.95 plus 65p p&p, and VAT

As featured in BYTE, July '79

Based on the new GI Tunes Synthesiser chip AY -3-1350, with 25
different popular and classical tunes PLUS 3 different chimes! Use it
for musical door bell (up to 4 doors!(, mobile horn, boy or music box.
Super easy to build, tunes include STAR WARS, BEETHOVEN'S 5TH
and 9TH. JINGLE BELLS. YANKEE DOODLE, CLEMENTINE, GOD

SAVE THE QUEEN, WESTMINSTER CHIME and DESCENDING
OCTAVE CHIMES - plus MANY, MANY MORE! Envelope control

9p The amazing AY -3-8910 is a fantastically gives piano or organ quality AND you an play all the tunes in
13p powerful sound and music generator, Sequence! Works from 12V AC or DC or from Mains via 240V
TIL211
16p perfect for use with any 8 -bit micro pro- transformer (not supplied).
TIL212
TIL220
12p cessor. Contains 3 tone channels, noise
TIL222
15p generator, 3 channels of amplitude cop-2 Ordering Information. Unless otherwise
stated, for orders under E50 add 50p
18p trols, 16 -bit envelope period control,
TIL224
p&p. Add 15% VAT to total. All devices
parallel 110, 3D/A converters plus much
more. All in 40 pin DIP. Super easy to are brand new, factory prime and full
DISPLAYS
interface to the S-100 or other Busses.
spec and subject to prior sale and
80p ONLY £8.50 i VAT, including FREE availability. Prices subject to change
FPI 0500
80p reprint of BYTE '79 article! Also, add without notice. Minimum
END510
END567 125p E2.25 for 60 -page data manual.
telephone order using
85p "Perhaps the next famous composer will ACCESS is E10. If ordering
DL704
85p not direct a 150 -piece orchestra but, cbtij3.01int eh ACCESS,r.d
DL707
MV57164 225p rather, a trio of microcomputers controlling
and
name,
no. written clearly.
BYTE July '79.
a bank of AY -3-8910s."

SOCKETS,),, 1;;E%::in

Sr 20 pa,
10p 22 pm

LF

BIPOLAR PROMS

Sr-'18pm 22p

14 pm
16 pm

18 PIN Plastic Package
Full Static Operation
Three State Output
Input/Output TTI Compatible
Fast Access Time 450N5.
Toshiba s TC5514P (industry type 6514) is a full static
read write memory organised as 1024 words by 4 bits

55p
65p
675p
625p

78HGKC

DM8123 125p

75150
75154
75182
75322
75324
75325

525p
1095p
795p
995p
12500p
9500p
19900p

7805,7812
7905/7912
78H05SC

!NIERFAEt
tINEAR

MC1488
MC1489

.10pW/BIT (TYP.) 3.0V (STANDBY)
10uW/BIT (TYP.) 5.0V (OPERATING)
Data Retention Voltage 2V to 5.5V
Single 5V Power Supply

VOLTAGE
REGULATORS

2532 32K 450 NS

LINEAR IC's

995pp

Z80

111311

4502
4503

795p
795p
795p
695

6502
6504
6505

2716 5V 450 NS 995p

99p
299
56p
UARTS
38p
40p AY -5-1013A
325p
69p AY -3-10150
398p
75p IM6402 IPL
425
73p
CHARACTER
111p
GENERATOR
121p
121p RO-3-2513 UC
450p
580p
KEYBOARD
ENCODER
112p
796
112p AY -5-2376
56p
FLOPPY DISK
422p
CONTROLLERS
19p FD17 1 8-01
199 SID Inverted Bus 2995p
28p FD1791 B-01
25p DID Inverted Bus 4995p
25p FD1792 8-01
S/D Inverted Bus 3495p
FD1793 B-01
23p DID True Bus
5495p
29p FD1794 B-01
23p SID True Bus
3495p
25p FD1795 B D/D Inverted
86p Bus, side select 5995p
68p FDI 797 B D/D True Bus.
130p side select
5995p
68p
SUPPORT DEVICES
225p
495p
99p 6520
795p
325p 6522
895p
110P 6532
1095p
1809 6551
375p
25p 6810
425p
112p 6820
425p
68p 6821
425p
6850
425p
288p 6852
395p
76p 8212
450p
125p 8214
395p
8216
75p
395p
250p 8224
395p
290p 8228
495p
109p 8251
1125p
8253
99p
495p
99p 8255
1050p
230p 8257
1325p
1059 8259
797p
MC
144
12VL
130p
595p
99p Z80 PIO
595p
140p 280 CTC
696p
1509 280A P10
695p
280A
CTC
125p
1995p
Z80
DMA
150p
2495p
160p 280A DMA
2995p
70p Z80 S10/0
3495p
2130A S10/0
225
2995p
240p 280 S10/1
3495p
46p 280A 510/1
2995p
79p Z80 S10/2
3495p
125 Z80A S10/2

4501

22p

20p

275p
2114 300 NS
300p
4116 200 NS
395p
4116 150 NS
4315
(4k.1) CMOS
RAM 450 NS 995p
6514(1k . 41 CMOS
RAM 450 NS 795p

75p
73p
86p
88p
160p

4042
4043
4044
4045
4047
4048
4049
4050
4051
4052
4053
4054
4055
4056
4059
4060
4063
4066
4067
4068
4069
4070
4071
4072
4075
4076
4077
4078
4081
4082
4085
4086
4089
4093
4094
4095
4096
4098
4099

Low Power Dissipation

CPU'S

MEMORIES

99p

4041

74LS
74LS00
74LS01

75p
80p
50p
195p
145p
104p
290p
105p
110P
290p

SPECIAL OFFER!
4K CMOS RAM (1K x 4) 450 NS
ONLY £7.95! (8 for £50)

The XR2266 Decoder/Sense & Drive Chip
for toys cars that DRIVE LIKE REAL!

t401

ONLY £5.45!
This versatile 18 -pin dual in -line IC combines both the decoder and the sense and
drive functions to cut remote control circuitry by at least a factor of twol Steering,
lights, indicators. speed control - all from the new XR2266 at only £5,451

Chats

Dept. PE1, 4 Meeting Street,
Appledore, Nr. Bideford,
North Devon EX39 1 RY.
Tel: Bideford (02372) 79507
Telex: 8953084

MAGENTA ELECTRONICS LTD.
E.E. PROJECT KITS

1980 ELECTRONICS CATALOGUE

Make us YOUR No. 1 SUPPLIER OF KITS and COMPONENTS
for E.E. Projects. We supply carefully selected sets of parts to enable
you to construct E.E. projects. Project kits include ALL THE ELEC-

TRONICS AND HARDWARE NEEDED -we have even included
appropriate screws, nuts and I.C. sockets. Each project kit comes
complete with its own FREE COMPONENT IDENTIFICATION
SHEET. We supply -you construct. PRICES INCLUDE CASES
UNLESS OTHERWISE STATED. BATTERIES NOT INCLUDED.
IF YOU DO NOT HAVE THE ISSUE OF E.E. WHICH CONTAINS THE -

Magenta's Catalogue has been carefully
designed for E.E. Readers. Product Data
and
Illustrations make the Magenta
Catalogue an indispensable guide for
the constructor. Catalogue includes:
Electronic Components, Hardware,

El 97.

SHORT WAVE CONVERTER. May 79.

AUTOFADE. May 80 £9 96.

THERMOSTAT.

LIGHTS WARNING SYSTEM. May

80. E3 83.

BATTERY

May 80. £4 03.

MONITOR.

VOLTAGE

AUDIO TONE GENERATOR. May 80.

£3 35.

DUAL LINE GAME. May 80, £27 70
less case.

£15 34 Inc. cases.

'PHOTO'

SOLU
TIONS. May 79. £16.02. Less socket. tube
and grease.

TRANSISTOR TESTER.
E3

April

79.

87.

TOUCH BLEEPER. April 79. £3 34.
ONE TRANSISTOR RADIO. Mar. 79.
with Amplifier & Headset. Less case.

SPRING LINE REVERS. UNIT. Jan.
80 £21 05.
MICROCHIME DOORBELL. Feb. 79.
£13 40.
AUTO LEVEL CONTROL. April '80
E7 69.

CABLE A PIPE LOCATOR. Mar.

80.

£3 40 less coil former.
KITCHEN TIMER. Mar. 80. £1248.

STEREO HEADPHONE AMPLIFIER.
Mar. 80. £14 94.

5 RANGE CURRENT LIMITER. Mar. 80.
E4 24.

MICRO MUSIC BOX. Feb. 80 £13 82.
Grey Case £3 63 extra.

SIMPLE SHORT WAVE RECEIVER.

AUTOPHASE

LOW COST LONG NOSE PLIERS.
LOW COST CUTTERS. £1 90.
SWING STORAGE DRAWERS £5 91.
MULTIMETER TYPE 3100,000 o.p.v. with
transistor tester ranges £39 95.

WIRELESS INTERCOM 2 STATION
£42 95.

P.C.B. ASSEMBLY JIG. £11 91.
P.C.B. ETCHING KIT. El 96.

A.M.-F.M. AIRCRAFT BAND POR-

TABLE RADIO £10 95.
WIRE STRIPPERS a, CUTTERS E2 48.
ULTRASONIC TRANSDUCERS. £5 50

AUDIO MODULATOR. Feb. 79. El 56

Pair,

79. £8 99.

Ines case and pins.

LW CONVERTER. Feb. 79. £6.46.
THYRISTOR TESTER. Feb. 79. E3 03.

ADJUSTABLE PSU. Feb. 79. E24 60.
Case (horizontal layout) £5 21 extra.
FUZZ BOX. Dec. 78. £5 53.

VEHICLE IMMOBILISER. Inc. PCB.
Dec. 78. ES 74.

P.A. MICROPHONE coiled lead
switch £4 60.
STEREO MICROPHONE PAIR £10 95.
MULTIMETER TYPE 1. 1,000 o.p.v. with
probes. 2"
34"
1". £6 66.

case & rod.

AUDIO EFFECTS OSCILLATOR. Nov
78 E3 81 .nc. board.
FUSE CHECKER. Oct. 78. £1 97.

Sep.

Fe h. 80. £20 47, headphones £3 28.
80. £10 46.

GUITAR TONE BOOSTER. Sept.

PILLOW SPEAKER. 8 ohm 91p.
6" ROUND SPEAKER. Bohm, 5W. E2 28.

MORSE PRATICE OSCILLATOR. Feb

less handle S coil former.
E4 99 inc. p.c.b.

78.

80. £3 75.

SOUND TO LIGHT. Sept. 78. EC 98.
FILTER. £1 66

79 E4 95.
BA BY ALARM. Nov. 79 Ell 20

SLAVE FLASH. Aug. 78. E3 20 less SK7.
LOGIC PROBE. July 78. E2 53.
IN SITU TRANSISTOR TESTER.
June 78. £5 76.

UNIBOA RD BURGLAR ALARM. Dec.

OPTO ALARM. Nov.

79

£5 77

inc.

optional ports.
MW ,LW RADIO TUNER. Nov. 79E15 SO
less dial.

3 FUNCTION GENERATOR. Nov.

79

£16 44 less pointer, case extra £7 18.

ONE ARMED BANDIT. Oct 79. £16 39.

case extra £3 NI.
HIGH IMPEDANCE
Oct. 79. £15 87.

VOLTMETER.

LIGHTS ON REMINDER. Oct. 79.44-85.
CHASER LIGHTS. Sept. 79. £16 95.

VARICAP M.W. RADIO.
El 98.

Sept.

79.

SIMPLE TRANSISTOR
TESTER.
Sept. 79. £6 26.
ELECTRONIC TUNING FORK Aug. 79
E9 15. Suitable microphone 8 plug £1'59
extra.

WARBLING TIMER. Aug. 79. £8 25
POWER SUPPLY Aug. 79. E9 94 Inc.
pch.

SWANEE WHISTLER Aug. 79 63 19
DARKROOM TIMER. July 79. £2 47.

WATER LEVEL INDICATOR. July 79.
E4 60.

TREMOLO UNIT. June 79. £11 26.
ELECTRONIC CANARY. June 79. £4 91.

LOW COST METAL LOCATOR. June
79. E5 44.

Handle & coil former parts extra 1E5 55.

METER AMPLIFIER. June 79. £4.32.
QUAD SIMULATOR. June 79. £6.25.
INTRUDER ALARM. May 1979. £16.71.
Less Ext. Buzzer & Lamp and Loop Comportents.

VISUAL CONTINUITY CHECKER.
June 78 £3 72 Inc. probes.
FLASHMETER. May 78. £12 64 less talc
and diffuser.
POCKET TIMER. April 78. £2 98.

WEIRD SOUND EFFECTS GENERA-

TOR. Mar. 78. E4 61.

CHASER LIGHT DISPLAY. Feb.

78.

£23 59 Inc. o.c.b. case extra £5 21.
AUDIO VISUAL METRONOME. Jan. 78
£4 93.

RAPID DIODE CHECK. Jan. 78 £2 34.
AUTOMATIC PHASE BOX. Dec. 77.
£9 55 Inc p.c. b.

VHF RADIO. Nov. 77. £14 U.
ULTRASONIC REMOTE CONTROL.
Nov .Dec. 77. £16.09.

TREASURE LOCATOR. Oct. 77. MO 81
case extra. £3 33. Less handle. etc.
ELECTRONIC DICE. March 77. £4.83.

SOIL MOISTURE INDICATOR. June
77 £4 07 Inc. probe.

PHONE DOORBELL REPEATER. July
77. £6 35.

CAR BATTERY STATE INDICATOR.

E.E. June 79

METAL LOCATOR
COMPLETE KIT with HANDLE, COIL
FORMER, SCREWS etc., ELECTRONIC
COMPONENTS and Case £10 99.

separately ELECTRONICS & CASE
E5 44, HARDWARE £5.55.
or

**
*
**
**
**
**
**
*

£21 41

80 f22 54

AUTOWAA June 80 £21.33 Rec05 39

G.P. AMPLIFIER June 80 £6.60
* SIGNAL TRACER June 80 £5.50
* ZENER DIODE TESTER June 80

* Es 67

********************

SPEAKERS MINIATURE. 8 ohm 87p.
64 ohm 93p. 80 ohm E1 21.

CABINET SPEAKER. 8 ohm, 5W. 5"

7" x 4". ES 75.
speaker. Cabinet 10"
SPEAKER.
RE-ENTRANT
HORN
8 ohm S.W. Horn die. 51". ES 27.
EARPIECES. Crystal 41p. Magnetic 1111p.
<

CAPACITANCE
SUBSTITUTION
BOX. Nine values, 100pF-0 22uF. £2-N.
QUICKTEST. Mains connector. E7 36.

PLUG IN POWER SUPPLY. 6, 7.5-9V
d.c. 300rnA. E4.05.

SPRINGS -SMALL. 100 Asstd. £1 01.
CROC CLIP TEST LEAD SET. 10 leads

with 20 clips. L11.15.

DIMMER SWITCH. 240V. 800W. E410.

TRADITIONAL STYLE BELL. 3-8V.
70mm chrome gong. £1.110.

UNDERDOME BELL. 4-10V. Smart. Die.

70mm. £2 48.

F.M. TUNER CHASSIS. 88-108MHz. OV
d.c. £9 49.
MORSE KEY. High speed. E4 20.

PANEL METERS. 60 , 45mm. Modern
style. 50uA, 100uA, 1mA, 1A, 25V d.c.
1E5 NI.

NIGHT LIGHT. Plug type. £1 OS.

STETHOSCOPE ATTACHMENT. Fits

CONNECTING WIRE PACK. 5 x Syd.

BUZZER. 6V 112p. 12V Op.

VERO SPOT FACE CUTTER. 01.21,

our earpieces 119p.

MONO HEADPHONES. 2K
Superior. Sensitive. £3 28.

STEREO HEADPHONES.

8

coils. 55p.

Padded.

VERO PIN INSERTION TOOL. 0 1"

ohm.

RESISTOR COLOUR CODE CALCULATOR. 21p.

Padded. £4 35.

£1 66. 0 15" E1 67.

by Tom
Duncan
An easy to follow book suitable for all ages, ideal for beginners. No

ADVENTURES WITH ELECTRONICS

Soldering. Uses an 'S Dec' breadboard. Gives clear instructions with

lots of pictures. 16 projects -including 3 radios, siren, metronome,
organ, intercom, timer, etc. Helps you learn about electronic cornponents and how circuits work. Component pack includes an S Dec
and the components for the projects.
ALSO AVAILABLE
Adventures With Electronics £1 75.
Component Pack L1672 less battery.

Sept. 78. £1 79 less case inc. PCB.

ADVENTURES WITH

MICROELECTRONICS
BOOK £2 -35
COMPONENTS £30 59

R.F. SIGNAL GENERATOR. Sept. 78.
£16 17 less case.

ADD-ON CAPACITANCE UNIT. Sept.
77. £5 99.

HEADPHONE ENHANCER. Jan.
£2 60.

79.

PASSIVE MIXER. Oct. 78. £3 72.
MIC AMP. Dec. 78. £2 $0.
AUDIBLE FLASHER, Dec. 78. £1 21.

LATEST KITS: S.A.E. OR 'PHONE FOR PRICES

LOW COST

*

.

"HOT LINE" GAME. Nov. 78. £4 65 less

80

* tanguiar Case.
* VOLTAGE CONVERTER June 80

MULTIMETER TYPE 2. 20,000 o.p.v.
with probes. 5"
11". Ell 52.
34"
F.M. INDOOR AERIAL. 57p.
TELESCOPIC AERIAL. 120 c.rn. £2 38.
TELEPHONE PICK-UP COIL. 72p.
CRYSTAL MICROPHONE INSERT.

C.MOS RADIO. Oct. 78. Et 39.
TREASURE HUNTER. Oct. 78. £17 16

S LIDEiTA PE SYNCHRONISER. Feb.

Rectangular Case.

June

* COURTESY LIGHT DELAY June
* 80 £5 91.
* A.F. SIGNAL GENERATOR June

*

SIREN. 12V £5 95.

VERSATILE POWER SUPPLY. Mar.

£.6 93.

GAS SENTINEL. April 80. £26-32.

*

June 80 KITS!!

lines. First class delivery of first class

EUROBREAD BOARD. £6 20.

10p

*

for you to build.
No minimum order -all products are stock

REPRINT AS AN EXTRA -45p. each.
less case.

logue! Write today enclosing 6

stamps.

********************
*

Cases, Tools, Teat Equipment, details
of advertised items and Circuit Ideas

PROJECT -YOU WILL NEED TO ORDER THE INSTRUCTIONS/
4 STATION RADIO. May 80. Ell 94

components. Send for your copy and see
how easy it is to use the Magenta Cata-

TEACH IN 80
E.E. SERIES -ALL COMPONENTS IN STOCK NOW FOR
FAST DELIVERY. All top quality components as specified by

3 BAND S.W. RADIO

Everyday Electronics. Our kit comes complete with FREE COM-

Simple T.R.F. Design. Covering most
Amateur Bands and Short Wave Broadcast Bands. Five controls:-Bandset,
Bandspread, Reaction, Wavechange and
Attenuator. Coil selection Is by Wave -

series and learn about electronics -Start today LIST A & B com-

change Switch. Use with Headphones or a
Crystal earpiece. Kit contains all the

components required, including the P.C.
Board A Case. Instructions are included
with this kit.
KIT: £16.97. Headphones extra £3 25.

MAGENTA gives you FAST DELIVERY BY FIRST CLASS POST OF QUALITY

COMPONENTS & KITS. All products are stock lines and are new S full specification.
We give personal service & quality products to all our customers -HAVE YOU TRIED
US?

PONENT IDENTIFICATION SHEET. Follow this educational

ponents £22 95 also available LIST C (parts 7-12) £2 . 45. All orders

sent by FIRST CLASS POST. Our kit contains all these parts: LIST A & B: METER, BREADBOARD, TRANSFORMER, LEDS,
POTENTIOMETERS, SWITCHES, SPEAKER, PLUGS, SOCKETS,

BATTERY CLIPS, WIRE, CABLE, FUSES, FUSE -HOLDERS,
KNOBS, RESISTORS, PHOTOCELL, DIODES, CAPACITORS.

REPRINTS OF PREVIOUS PARTS - 45p EACH.

CASE WOODWORK KIT £598 extra. Complete kit for tutor
deck woodwork, contains all the softwood, hardboard, ramln.
panel pins, adhesive, screws, feet, strap -handle, and fixings.

Cut to size and ready to assemble.

MAGENTA ELECTRONICS LTD.

IDEAL SOLDERING EQUIPMENT FOR THE TEACH IN

DE13 OUL. 02:83-65435. 9-12, 2-5 MON.-FRI. MAIL ORDER ONLY

ANTEX X25 SOLDERING IRON
25W £4.98
SOLDERING IRON STAND
£2-03
SPARE BITS. Small. Standard,
Large. 65p each.
SOLDER. Handy size 98p.

EW20, 98 CALAIS ROAD, BURTON -ON -TRENT, STAFFS.,
ADD 35p. P. 6 P. TO ALL ORDERS.
ALL PRICES INCLUDE 15% V.A.T.
OFFICIAL ORDERS FROM SCHOOLS
ETC. WELCOME.

ENQUIRIES MUST INCLUDE S.A.E.
OVERSEAS: SEND ORDER WITH
3 INTERNATIONAL POSTAL COUPONS

WE WILL QUOTE EXACT PRICE BY
AIR MAIL.

EIRE a BFPO ORDERS

U.K. PRICES - LESS 10%
(COVERS V.A.T. REFUND 8. EXPORT
DOCUMENTS) PAYMENT, STERLING
U.K. BANK DRAFT, U.K. POSTAL
ORDERS or U.K. CHEQUE.

ENQUIRIES:
ENCLOSE
2
INTERNATIONAL POSTAL COUPONS.

Everyday Electronics, September 1980

AND ELECTRONICS
DESOLDER BRAID 69p

HOW TO SOLDER BOOKLET
12p

HEAT SINK TWEEZERS 15p.
SOLDER BOBBIN 30p
DESOLDER PUMP £5 98

537

ETFE1111K

DENSHI KITS -

ELECTRIME
SUPPLIERS OF COMPONENTS THAT COUNT

SPECIAL OFFER

SIEMENS

NASCOM

VERO

SEMI CONDUCTOR
CAPACITORS

MICRO COMPUTERS
AND
ANCILLARIES

CASES &
KITS

FERRITES

"

...

fun and entertainment

as well as education"-

RESISTORS

(EVERYDAY ELECTRONICS mag.)
The SR -3A kit (over 100 circuits) and the SR -3A de luxe
kit (over 105 circuits) are available again, at little more than
their 1977 prices

Circuits are constructed by plugging the encapsulated
components into the boards provided, following the instruction manual. Technical details are also given concerning each project. The components are used over and over
again and you can design your own circuits too, or use the
kit as a useful testing board.
No previous experience of electronics is required but you

learn as you build-and have a lot of fun too. The kits are
safe for anyone.

SR -3A KIT

ISKRA

£29.95

RADIOHM
POTENTIOMETERS
OPTO ELECTRONICS

BOARDS

BREADBOARDS
SOLDER TOOLS
SWITCHES

CATALOGUE 10

GOOD DISCOUNTS AND FREE POSTAGE ON SUBSTANTIAL
C.W.O. U.K. ORDERS
COMPUTER -CONTROLLED SERVICE AIDS PROMPT DELIVERY
128 -PAGE CATALOGUE No. 10 FREE FOR THE ASKING
ELECTROVALUE LTD., 28 (EE7), St. Jude's Road, Englefield Green,
Egham, Surrey TW20 OHB.
Telex 264475.
Phone: 33603 (London 87) STD 0784.
NORTHERN BRANCH (Personal Shoppers Only): 680 Burnage Lane,
Burnage, Manchester M19 1 NA. Phone (061) 432 4945.

PROFESSIONAL TOOLS
At Discount Prices
Examples

(164 x 10 x 24-")
Build over 100 projects including 3-TR reflex radio receiver, 3-TR radio
receiver with RF amplifier, 2-TR reflex radio receiver, 3-TR amplifier for
crystal mike, 3-TR amplifier for speakerlmike, 3-TR signal tracer, Morse
Code trainer, 2-TR electronic organ, electronic metronome, electronic
bird, electronic cat, electronic siren, electronic gun, 2-TR sleeping aid,
high voltage generator, discontinuity warning device, water supply warning
device, photoelectric alarming device, 3-TR burglar alarm, 3-TR water supply
warning device, 3-TR water level warning device, 3-TR photoelectric alarm-

ing device, Morse Code trainer with sound & light, discontinuity warning
device with sound a light, water level warning device with sound & light,

S. R.B. 18watt Soldering Iron £4-97
Bench Stand with Sponge

£5-14

STEADFAST Sheffield Steel

Side Cutters

£4-47

Snipe Nose Pliers

£4-04

TELPRO Desolder Pump

E6-47

SPIRIG Desolder Braid

£0-98

electronic metronome with sound & light, buzzer with sound & light, wireless

mike, wireless telegraph set, wireless discontinuity warning device, wireless water level warning device, wireless water supply warning device,
wireless photoelectric warning device etc. etc.

SR -3A de luxe KIT
(illustrated 16 x'14

£39.95
31")

Similar to SR -3A, more components including solar cell
and additional Speaker unit plus sophisticated control

TELPRO Wire Cutter 8,

panel.

Stripper

All kits are guaranteed and supplied complete with extensive construction manuals PLUS Hamlyn's "All colour"
160 page book "Electronics" (free of charge whilst stocks
last).
Prices include batteries, educational manuals, free book,
VAT, p&p (in the UK), free introduction to the British Amateur Electronics Club.
Cheque/P.O., Access'Barclaycard (or 20p. for illu-

strated literature) to DEPT. EE.

ELECTRONI-KIT LTD.
RECTORY COURT, CHALVINGTON,
E.SUSSEX, BN27 3TD (032 183 579)
538

E 1-71

(NQALL PRICES INCLUDE

POSTAGE &

Send for FREE

V. A. T.

Catalogue & Price List.

TRI-tronic Marketing Ltd.
75 ALBERT STREET. RUGBY, WARKS. CV 21 2SN.
Telephone (0788) 73328
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TTL 74

WATFORD ELECTRONICS

7400

35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9

7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7421
7422
7423

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.0.5 OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 30p TO ALL ORDERS UNDER E10 00. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE. (ACCESS orders by telephone welcome).

T Ex portorders no/JT AciliclztoU.K.Cu8

sIr

tel
Unless
cost Including

ers on

thwiseVAa11price4areexc1;eoApease4th15rtotot.i

W 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 -11.911 pm. Ample Free Car Parking space available.

POLYESTER CAPACITORS: Axial lead type (Values are In gF)

400V: 1nF, 105, 2n2, 3n3, 4n7, 8n8, 10m, 15n

; 18n 10p; 22n,13n 11p; 47n, 08n 14p; 100n 17p;
150n, 220n, Up; 330n, 470n 4Ip; 680n 52p; It/F Up; 2p. Up.
180V :30µF, 100n, 150n, 220n 11p; 330n, 470n lip; 680n, 1gF 22p; 1p5, 2112 32p; 4g7 309.
1000V: 10nF, 15n, 20p; 22n 22p; 47n 25p; 100n 31p; 470n SOp; 11AF 175p.

POLYESTER RADIAL LEAD CAPACITORS (2.54V)

RECTANGULAR LEDs

13p; 470n 17p; 11/10n lip; 10 22p11µ5 Up; 292 Up.

with Clips

Red, Green or Yellow

10nF, 15n, 22n, 27n, Sp; 33n, 47n, 1180, 100n 7p; 150n 11M; 220n, 3300

31/p only

ELECTROLYTIC CAPACITORS: (Values are In uF) 500V: 10 511p; 47 71p; 250V: 100 85p;

7448
7450

TANTALUM Bead Capacitors

7451

POTENTIOMETERS: (ROTARY)
35V: 0 1gF, 0.22, 0 33, 0'47, 0.68, Carbon Track. 0.25W Log & 0-5W
1.0, 292, 3.3µ, 4.7, 25V: 10, 20V: Linear Value.
698, 18V. 202, 407, 10.
UP. 500 0,11(12K (Lin. only) Single Np
16V; 220 32p; 47, 100 51p; 220 711p. 5K-2 MO single gang
29p
10V: 150, 22, 33, 30p. 3V: 100 32p.
SK -2 MO single with DP switch Np
5K-2 MD double gang
Sip

MYLAR FILM CAPACITORS

SLIDER POTENTIOMETER

11111V: 0.001, 0002, 0 005,0 01pF Sp

0.25W log and linear values 60mm

0016, 0.02, 0.04.0 05,0 058uF 7p

5-25pF, 5-45pF, 600F, 8111)F

3119

COMPRESSION TRIMMERS
3-40pF, 10-80pF 389; 25-1909F up
100 500pF 459 12509F Sip.

POLYSTYRENE CAPACITORS
10pF to 1nF 11p; 1 SnF to 10nF I0p.

CERAMIC CAPACITORS: 50V
0.5pF to 10nF 4p; Un to 100n 7p.

Val. 1-09

12V
15V
18V

1A
5V
12V
15V
18V
24V

145p
145p
145p

7905
7912

7805 Hp
7812 Op
7815 Op
7818 lap
7824

8Sp

5V
8V
12V
15V

MUM Illp

781-82 UP
78112 30p
791.12
78L15 30p
79L15
CA3085
95 LM325N 248
LM300H 170 LM326N 248
LM305H 140 LM327N 279
LM309K 135 LM723
38
LM317K 350 TAA550
50
LM323K 625 TBA812513 55

61 Ball Drive

205p
2509

4511/DAF
14Sp
Dial Drive 4103
1 1/36 1

Drum 54mm
0-1 .355pF
00 2 365pF

7759

Up
325p
3950

DENCO COILS

Rd., Vi. Wht.11111p
115p

86V

Up

13119

21 x 31

AA129
BA100
BA102
BY126
BY127

395p

motion drive 410p
C804-5pF 10 15

0A9

0A47
0A70
0A79

25 50 pF
250p
100, 150pF
335p
'L' 3 x 310pF 723p

00 3 x 25pF SUP

0A85

RDT2

OA90
0A91

120p

14;

IFT 18/1.8

033
31 x 5
31

21 x 17

3* x 17
41 x 17

Pkt of 35 pins
Spot face cutter

Pin Insertion tool

569
759

0A95
0A200
0A202

15;

N914
N916

110p
1169
132p
92p
112p

W4001/2
N4003

75p
169
240p

42p

-

659

3179 -

280p
20p
1079

296p 2609

511

70

Bargraph Red.
Ten segment 2219

SWITCHES

TOGGLE 2A 250V
Up
SPST
DPDT
38p

SUB -MIN
TOGGLE
SP changeover sip
SPST on/off 54p
DPDT 6 tags 709
lip
DPDT c/off

--

I479

ZENERS
Range 2V7 to
99V

400mW
Op each

Range 3V3 to
33V. 1.3W
ISp each

NOISE
7.5J

150A81

15
14
7
6
8

1
8
4

RECTIFIERS
(plastic case)
IA/50V
25
1A1200V

5
5

1A/400V
1A/600V
2A150V

11
11

N4006/7
N4148

7
4
211

3A/1000V 30

2A/100V
2A/200V
2A/400V
2A/600V
4A/800V
6A/100V
8111200V

5A/400V

We

stock

a

wide selection
of

Electronic

Books and
Magazines

IN

B RIDGE

1A/100V

3A/100V 18
3A/400V 21
3A1600V 27

699

729

45
18
12

N400415

S44

0.15

- -59p

20
10
30
12
12

CR033 158

(Copper clad) (plain)

2f x 5

4p
4p

Sp

875

43p
529

0 pin ISp; 14 pIn 12p; 16 pin 139; 11 pin 43P;
20 pin 229; 24 pin 30p; 28 pin 35p; 40 pin Up.

850

DIODES

with slow

015

TIL32 inf. Red
TIL78 detector

12
25
29

U
35
44
48
53
65
125
73
78
LS

Si
VM111 OIL N
B Y164

DIAC
ST2
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ThyrIstore
1A/50V
1A/100V
1A/400V

379
42p
55p

70
1A800V
35
SA300V
43
5A600V
41
8A300V
Si
8A500V
85
8A600V
59
12A300V
92
12A500V
15A/700V 1959
2N4444 140p

2N5062
2N5064

BT106

CIOID
TIC44

TICS

28
35
150
38
25
45

TRIACS
48
3A100V
3A200V
41
3A400V
SO
54
8A100V
64
8A400V
108
8A800V
SO
12A100V
70
12A400V
12A800V 130p

11.4100V
16A500V
25A1300V

95
150
295

25A1000V4809
T28000D 120

LD130

18
18
24
92

4099
4160

N LS114
N LS123

4914020
9514021

15$
81 4023

7181

12$ LSOO
75 LSO1

IN LS175
130 LS181

N Lsiss

195 LS189
LS190

Lsigi

13 L5192
13 LS193
15 LS194
IS LS196
20 LS197

414

4410n

4432
4435

44444000

7114027

90 4029
55 4030
91 4031

N 4032
75 4033

90 Lail%

1115 L5174

0

03

120 4035
110 4037
100 4038
115 4039
155 4040
210 4041
251 4042
105 4043
147'4044
110 4045
295 4046
28114047
120 4048
120 4049
120 4050
125 4051
125 4052
125 4053

25
180
48
82
105

4451

22995

44503992

125
175
210
125
385
115
118
340

4506
4507

1520
1520
850
850
320
570
1050
1050
999

4462
4460F
4480V

750
750

4501

28

125
75
75
60
325

4508
4510

MI

4511

1811

4512
4520

115

Is

105,LINEAR IC's

LM3911
LM3914
LM3915

M253AA
MC1310
MC1312P
MC1488
MC1489
MC1494
MC1495
MC1496
MC1710
MC3340P
MC3380P
MC3401

MC3403..
MFC13040

MK50398
54515307

MM57160
NE518
NE543
NE544

NES55
75 NE558
Si NEMO
11 NE5111
17 NE562
78 NE564
NE585
155 NE568
159 NE567
NE570

801702

801709C 14 pin
95 710
97472

LM1458
LM3900
LM3909N

7
1020791
F

4412V
4415F
4415V

7525

420 L3138
120 LS139
105 LS151
82 LS153
90 LS155
90 13158
149 LS157

20 74192
20 74193
41 74104
31 74195
40 74196
34 74197

LM381
LM382

14111112

N

LM300H
LM301 A
LM308
LM318
LM324
LM339
LM348
LM380

790

42
82

IN

LF356
LM10

4410

8855

as 4026

230 LS1315

135 LS165
135 LS168
135 1$170
135 LS173

4104

4408
4409

PI
55 4024350
4025350

155 L3128
240 L3132

20 74191

SS 7115

41754174

48
24
24
45

75 4012
75 4013
115 4014
190 4015
45 4016
75 4017
80 4018
15.4019

129 LS124
120 L.3125

1162
145
88 LI151
145 15163
299 LS164

4762

5244

55 4010

1111 LS113

99 74184
58 74185
24 74188
24 74190

4161

22-4163

its" 4014°018

99 15112

290 LS160

7480

45 4006
185 4007
105 4008

1115 LS109

111 74181
132 74182

74198

4548 44002
001

8111396
75 LS107

28 74170
38 74172
35 74173
30 74174
20 74175
74 74176
71 74177
120 74178
116 74180

77447705

!

aso 4commos

75 L395

2111 74167

7482
7483
7484
7485
7486
7489
7490
7491
7492
7493
7494
7495

1CM 7217A
1CM7555

350
115
190
125
125
125
125
130
120
125

111111383

44 74164
32 74165
sa 74166

7473
7474

105

4097

180 LS85
145 LS86
1 50 LS90
75 L391
75 LS92
141 L393

311 74163

7453
7454
7460
7470

4095

ssel

350 L 78

31 74162

747C175374
1
8 pin

130 748CSi3$
5 7193
9611
130

45'2102
48.2112
80 2114

111200

NE571

295 55566
140 SA83209
510 SAB3210
640;SN76003
31554174173
$N76023
160 $N76033
210 SN76477

80'81LS97
80 AY -1-0212
130 AY -1-1313A
135 AY -1-1320
135 AY -1-5050
2850 AY -1-5051
575 AY -1-6721/6
130 AY -3-8500
1225 AY -5-1224A

33 LSO5190
114 LSO2

113 LSO3
121 LSO{

23188

215 LSO8
57 LSO9

23 LS200LS

23 L3202
20 Ls221
32 L8240

85 LS10
59 LS11
51I LS12
15 LS13

95 LS15
1511 LS20
1311 1521

74100
74104
74105
74107
74109
74110

et LS22

62 LS25

54

74111

118

1.532

N LS38

125 1540
155 LS42
42 1547

74122
74123
74125

348

55

95 LS49
45 1351

AC141
AC142

AC176
AC188

ACYI7
ACY111

ACY19
ACY20

35
25
22
20
27
28
25
24
60
60

BC172
BC173
BC177
BC178
BC179

235 TBAO41
170 TCA1165
1111TDA1008

82

BB CC 118I

BC1821
BC183
BBC104
183L

53
60
60
60
80

BC1841
BC187
BC212
BC2121
BC213

AA01:14:

7750

aBcC22134L

AD111
AD162
AF114
AF115
AF118
AF139
AF178

42

BC2141.

I
1

I

BF115
BF154
BF156
BF167
BF173
BF177
BF178

1

:FF1;90

2

BBFF1945

1
1

1
1
1

AF186
AF239
BC107
BC107B
BC108
BC108C
BC109
BC109B
BC109C
BC117
BC119
BC137
BC140
BC142
BC143
BC147
BC148
BC149
BC153
BC154
BC157
BC158
BC159

pc's°

1

42 BC307

1

75

BC3011

1

60 BC327

I

95

BC328
8C338

1

BC441
BC481
BC447

30
30
35

SO

42 BC477

1

35

BC547
BC548
BC549C
BC557

111

11
11
11
11

BC559C

12 BCY70

15
14

12
20
23
20

18
20
42
42

11

12 BC558
BCY7I

BCY72
BD131

BD132

26 80133
26 BD135
25
9

BD136
BD137
BD138
BD139

20 BDI40
13
10
10

430 CA3028A
26 CA3035
28 CA3043
30 CA3048
25-CA3048
25 CA3080E

813142

BD145
BD205
BD222

25

BC167A

50378

11

BE1434

BC168
BC169
BC170

10
10
15

BD517

BC171

11

BD659A
BD695

80696A

7

10
15
15

SO

40
40
40
40
40
40
48
175
110
75
70
32
70
65
85
85

25 CA3081
25 CA3085
99 CA3089E

45114075

75 4076

1194077

48 CA3090A0

IS TBA810

235 TDA1022
275 TDA1024
71 TDA2020
114 TL061
95 TL071

In TLO74

IS TL081
215 TL083
375 11084
150 UAA170

250 4081IN UAA180
50 4078

420 4082
200 4085
15 4086
65 4089
180 4093
270 4094

iFF8111998982

1

A F180

456 TBA800

511 CA3023

186 4073

BDY56
BDY60
BDY81

1

60

40
75
70

225 4066
270 4067
135 4068
130 4069
130 4070

BDYI7

1

ACY22
ACY28
ACY39

ACY21

30 TBA120S

75 LS244
40 15245
21 LS247
32 LS251
40 LS253

TRANS STORE
AC125
AC126
AC127
AC128

225 4061

12114072

IN 1537

74121

40584054

32
132995
AY -5-1230
232 4063
40 15242
120 CA3018

48 LS259
24 LS261
30 L5266
39 L5273
39 L5279
39 LS280
28 LS299
50 LS324
55 LS307
121 15368
121 LS373
25 LS670

150 LS33

74112
74115
74118
74119
74120

120 4055

345 4057
345 4059

4485 LL sS220057

327
S28
330

35
111

120

225120 40624060

M 1514

-6" Green C.A. 225 74911
7497

LCD 3) Digit

05 DIL SOCKETS (Low Profile - Tease)

78HG 5V to 25V

00 208/178

0.1

DL704 C Cth
DL707 C.A. 3" 99
DL747 C.A. .8" 155

ROTARY: Mains 250V AC, 4 Amp

78H05
525
713H054-5V15A

'T' 1 to 5 BI., VI., IFT 18/465
Rd., Wht.
1=p TOC 1
BOA Valve Holder MW5FR
Up MW/LW5FR134p
VEROBOARD

TIL322 C Cth 5"1111

2-12 way 2p/2 -0W, 3p/2 -4W, 40/2-3W.

Mg

slow motion
Drive
450p

13;
16; 17

TIL321 C An 5" 115

ROCKER: illuminated (Black)
70p
Lights when on: 9A 240V
ROTARY: (ADJUSTABLE STOP) 1 pole/

TDA1412

IFT

TIL312 C An 3" 1115
TIL313 C Cth 3" 115

Push to Break 259
309
ROCKER: SPST on/oft 100A 250V

'DP' VALVE TYPE RFC 5
120p
Range 1 to 5 BI., RFC 7 (19mH) I33p
6-7 B.Y.R.
1.5 Green

7 Set; Displays

Push to Make 159

JACKSONS VARIABLE
CAPACITORS
0 2 365pF with
Dilicon
100/300pF
500pF

126
43
55
45

OCP71
ORP12
ORP61
2N5777

DPDT Biased 1159
DPDT 6 Tag 85P
SWITCHES Miniature Non -Locking

-Up

79105

78141 311p

100+
1p

tp

2p

SLIDE 211V:
14p
1A DPDT
1A DP c/off. Ilp
13p
A DPDT
4 pole clover 24p
PUSH BUTTON
Spring Loaded
Op
SPST on/off
SPDT clover TIM

659
65p
65p
859
65p

100mA T0112 Plastic Casing

tp

detector 415p. Socket for above 38p,

-

7905
7912
7915
7918
7824

13
17

TIL212 Yellow 18
-2" Red
14
2"Yellow Green 18
Square LED
30

2% Metal Film 100-1M Op
Opto Isolators
1% Metal Film 510 -IM Op
1174
48
100+ price applies to Resistors of TIL111, 112, 71p.
each value not mixed.
TIL116, 117 1111513.

2259
229p

7818 145p
TO220 Plastic Casing

E24
E12
E12

.11N 202-4M7
1W 2172-10M

VOLTAGE REGULATORS*
IA
TOZI +ye
-ve
7005
7812
7815

TIL209 Red
TIL211 Gm

RESISTORS: Carbon Film, High FND357
Ile
Stability, Low Noise, Miniature MAN3640
17$
Tolerance 5%.
-3" Green C.A. IM

TGS 812 or 813 gee and smoke

EURO BREADBOARD 25-311.
SV

36p

PRESET POTENTIOMETERS
Vertical & Horizontal
747
0-1W 500-5M1) Miniature
lip
0-25W 1000-3 3M0 Horiz
lip
0-25W 200 0-4.7MQ Vert

SILVER MICA (Values In pF) 33, 1WRange
202-4M7

4-7, 8-8, 10, 12, 18, 22, 33, 47, 50, 88,
75, 82, 85, 100, 120, 150, 180 119 each
220, 250, 270, 300, 330, 360,
390, 470, 800, 800, 820
15p each
1000, 1200, 1800, 2000, 3300 25p each

Np

Sell Stick Graduated Bezels

MINIATURE TYPE TRIMMERS
2-5 6pF, 3-10pF, 10-40pF

Sip

51( D -500K 0 single gang
10K 0-500K 0 dual gang

01µF Sp NV: 0 47 12p

OPTO
ELECTRONICS
LEDs plus clips

751

711 LS674
150

354 LS75

211 74161

63V 0.47, 1-0, 1.5, 2.2, 2.5, 3.3, 4.7, 6.8, Sp; 10, 15, 22, 11p; 47, 32, 50 12p; 63, 10027p; 50V 50' 7442
100, 220, 259; 470 32p; 1000 809; 40V: 22, 33, OP: 100 12p; 2200, 3300 85p; 4700 989; 35V: 10, 7443
33 89; 330, 470 329; 25V: 10, 22, 47, 100 9p;160, 220, 250, 15p; 470 259;640, 1000 35p; 1500 40p; 7444
2002 52p; 3300 77p; 4700 85p; 16V: 10, 40. 47 7p; 100, 125 Sp; 220, 330 14p; 470 20p; 1000, 1500 7445
309; 2200389;10V. 10079;
7446
TAG -END TYPE: 450V:1000F 1110p; 70V: 4700 1859;61V:33001509;2500110p; 50V: 4700150p; 7447

15673

74 LS55
70 LS63

U LS73

20 74153
33 74154
52 74155
31 74158
$1 74157
19 74159
as 74150

7441

SS L554

18595 LLSS7254

2S 74151

7425
7428
7427
7428
7430
7432
7433
7437
7438
7440

3300 135p; 2200 119p ; 40V: 4700131p; 4000 iltp ; 3300 98p; 250085p ; 2200 85p; 2000 + 2000 120P ;
30V: 47001189; 25V: 15000115p; 84001209; 4700 100p; 3000 8Sp; 2200 lap.

74126

11 74128
12 74132
12 74136
14 74141
14 74142
18 74143
40 74144
48 74145
22 74147
22 74148
19 74150

7401
7402

BF199
BF200
8F224 A
BF244B
BF244
BF245
BF256
BF256B
BF257
BF258
BF259
BF594
BF595
BFR39
BFR40
BFR41
BFR79
BFR80
BFR81
BFX29
BFX81
BFX84
BFX85
BFX86
BFX87
BFX88
BFY50
BFY51

30 CA3123E
20 CA3130
28 CA3140
90 ICL7106E

8911CM7205
115$
24$ 1CM7216
11150ZN1040E
MJ491
175 TIP36A
170 2N2005A
MJ2955
90 TIP36C
199 2142008
MJE340
54 T1P41A
55 2N2926D
70
MJE370
60 2N3053
TIP41B
MJE371
70 TIP42A
72
2143054
2S MJE2955
611
TIP42B
82
2N3055
29 MJE3055
70 TIP2955
60
2143121
30 MPF102
IN TIP3055
60 2N3133
25 MPF103
3$ TIS43
30 2N3135
24 MPF104
34 TIS44
45 2N3250
2S
40 TIS88A
MPF105
50 2N3442
30 MPF106
40 TI590
30 2143683
32
2N3702
38 MPSA05 22 TIS91
11
2N3703
14 MPSA013
24 ITX107
11
2N3704
3 MPSA12 29 ZTX108
11
2N3705
ZTX109
ZTX300
13 2N3706
II1 Nmil:
mix i ti OU35
se ZTX301
15 2N3707
2289
20
2N3708
111
50 ZTX302
PS 06
ZTX303
25 2N3708
25 MPSU56
116
IS 0C28
17 2143710
120 ZTX304
24 2N3711
125 ZTX314
0C35
3$ 0C38
45 2N3713
130 ZT X326
20 2N3771
125 ZTX311
02421
66
ZTX500
15 2N3772
15 2N3773
45 0C43
Si ZTX501
17 2/43819
35 0C44
55 ZTX502

195
170
110
145
24

04

35 0C45
33

0C413

22,

80E771'42

23

si

OCT
C7

0076

24 0077
24 0081
24 0082
24 0083

28 °CU

45 0C140
26 0C170
28

0C171

28
21
24

TIP29A
TIP29C
TIP30A
TIP30C
TIP31A
TIP31C

2$ 0C202

21

21
32

BFY71
BRY39

20 TIP32A
39

BSX20
BSY65

211

BU105
BU205
BU208

975 241424E

348 ZN425E

BFY52
BFY56

BSY95A

48 ZEt0CPU
785 ZN414

15090 licCL8030L7107

30

TIP32C
TIP33A
TIP33C

15 TIP34A
170 TIP34C
170 TIP35A
215

TIP35C

40

ZTX503
ZTX504
ZT)(5.31

35

ZTX550

Si

241696
214697

N
45
78
38

Si
4S
45
110
55
45
95
36

N

48
58
45

22NN465908

160
185

23
70

205
45
70
00
10
145
125
40
60
70
125
240
240
795
149
195
15
00
595
3S0
82
79
120
120
52
139
97

635
1275
820
210
210
185
22
55
325
395
410
425
120
160
170
395
420
275
425
275
210
170
176
240
175
70
250
90

98
120
310
575
105
320
54
45

140
42
95

120
175
175
990
85

130
415
200
655
22
22
15
19
55
411
411

43
33
30

140
14
10
10
10
10
1010

11
11

10
10
215
179
195
213

25
34
25
40

2N3866
233903
2N3904

20
45
130
70
90
20
11

15 2N3820
25 2N3882
26 2N3823

IS

30

22NN33880065

17

19

214403007

52

2N708
2N918
2N930

19
33
19

241961

41

22
24
3S

2N1303
2N1304
22N1.1115307510

2N2160
2N2219A
41 2N2220A
60 2N2222
65 2N2369

N

91
395
170

2N7013

SS

71
74

790
09
452

50
50
35

350
22

1205

2N5135
2N5136
2145138

2N5180
2N518121451/9

2N5305
2N5457
2N5458
72NN05440590

2146027

17
17
05
42
42
20
00
so
70
40
32

32
32
35
45
40

112

221,12204746

2

22NN448°6591

23.245

112
43
SO

95

539

All these
advantages...

Summertime Special Offers
A further

Instant all-weather starting
Smoother running
Continual peak performance
Longer battery & plug life
Improved fuel consumption
Improved acceleration/top speed
Extended energy storage

All our normal
discount prices

..in kit form
SPARKRITE X5 is a high performance kr!) quality inductive
discharge electronic ignition system designed for the electronics
D I Y world It has been tned. tested and proven to be utterly
reliable Assembly only takes 1 2 hours and installatirm
even less clue to the patented "clip on easy fitting
The superb technical design of the
Sparknte circuit eliminates problems of the
contact breaker There is no misfire due to
contact breaker bounce which iseliminater
electronically by a pulse suppression
circuit which prevents the unit firing if th:
points bounce open at high R P M
Contact breaker born is eliminated by
reducing the current by 95",, of the norm
There is also a unique extended dwell
circuit which allows the coil a longer
110:
period of time to store 'Ismer gy before
*.%
discharging to the plugs T
unit include.
built in static timing light systems funct::::1
light. and security changeover switr
WJI won k

rev

(Hoch.'

Fits al112v negative -earth vehicles

with coil/distributor ignition up to 8 cylinders.
HE KI1 COMPRISES EVERYTHING NEEDED

Die pressed case Ready drilled aluminium extruded
base and heat sink coil mounting clips and accessor les All kit
components are guaranteed for a per :od of 2 years from date of
purchase Fully illustrated assembly and installation instructions are
included
Roger Clark the world famous rally driver

says -Sparkrite electronic ignition systems
are the best you can buy:

All our normal discount prices for
ALARM CHRONOGRAPHS and
CALCULATOR WATCHES

HIGH PERFORMANCE
ELECTRONIC IGNITION
Electronics Design Assoc.
82 Bath Street, Walsall WS1 3DE

OFFER CLOSES SEPTEMBER 12th, 1980

Electronics Design Associates, Dept. EE 980
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 614791

SUBJECT TO AVAILABILITY

Name

Address

Send 25p for our illustrated catalogue
IPhone your order with Access or Barclaycard
I enclose cheque:Pas to

Inc VAT andPP

X5 KIT f16.95

QUANTITY RECTO

£
Cheque No

ACCESS OR BARCLAY CARD No.
Send SAE

540

It

brochure only

I
Tequeedj

Our normal service is By Return Of Post. However in anticipation

of heavy demand, please allow up to 14 days for delivery.

TEMPUS

Tempos (Dept. EE)
FREEPOST, 164.167 East Road
Cambridge CB1 1BR. Tel. 0223 312866

Everyday Electronics, September 1980

Co
the chi

ernqu

Be it career, hobby or interest, like it or not
the Silicon Chip will revolutionise every human
activity over the next ten years.
Knowledge of its operation and its use is vital.
Knowledge you can attain, through us, in simple,
easy to understand stages.
Learn the technology of the future today in
your own home.

MASTER ELECTRONICS

MASTER COMPUTERS

.

LEARN THE
PRACTICAL WAY BY

e e e,

dr 6 / /
I{

/

r

SEEING AND DOING

Building an oscilloscope.
Recognition of components.
Understanding circuit diagrams.
Handling all types Solid State 'Chips'.
Carry out over 40 experiments on basic
circuits and on digital electronics.
Testing and servicing of Radio, T.V.,
Hi-Fi and all types of modern computerised equipment.

LEARN HOW TO
REALLY UNDERSTAND
`%.
COMPUTERS, HOW THEY
WORK - THEIR 'LANGUAGE'
AND HOW TO DO PROGRAMS.

Complete Home Study library.
Special educational Mini -Computer
supplied ready for use.
Self Test program exercise.
Services of skilled tutor available.

MASTER THE REST
Radio Amateurs Licence. Logic/Digital techniques. Examination courses (City & Guilds etc.)
Semi -conductor technology. Kits for Signal Generators - Digital Meters etc.

in electronics.

F
R
E
E

Please send your FREE brochure

without obligation to:Name

Address

I am interested in

EE9,8 811

PRACTICAL ELECTRONICS
COMPUTER TECHNOLOGY
OTHER SUBJECTS .
(please state your interest)

BLOCK CAPS PLEASE

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL
4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS.

Everyday Electronics, September 1980
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Freepost C

Li/ //ft /

FREEPOST ON ORDERS ACCESS

Birmingham
B19 1BR
024 233 nArtn

ELECTRONICS

VAT INCLUSIVE PRICES :

ADD 30p P&P

cV AISSAH

CHEQUE

24 HR PHONE ANSWERING SERVICE

DLL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

LINEAR

C.11 0 S 51109E8EDt

69

CA3046
CA3080E
CA3130E
CA3140E
CA3189E
150301 AN

1.194001,

22

9E64044

105

10E94512

130

0414001

11E94046

133

0E94047

109

0794516
9494517

127

0(14002

22
22

1E74006

119

11E94049

5/

06E94001

22

0414,308
#111011
6474012

100

NE94050
9E94051
NE94052

57
87

470

11E94518
1149451Y

I

le

8E94520

I Is

90
90

11E94521

235

1943399

11E94528

124

1.613130N

SEMICONDUCTORS
04
77

12
12

154148
155402

4

80314
8C7141

I

15

252369

21

2152646

20

252926G
253053
253054
753055
753702
253704
253705
753773
253819
253820
253904
255457
255459
40673
8C107
80108

41

FICIDEIC

57

62

9E14532

150

1143814N

0E94067

475

11E94534

638

9E94068

22

0(94069
0(94070

22

0694539
9494385

138
122

1.5139005
MC3403P

57
100

14E537

131

22

11E94724

214

NE5367

HE94018
7E94019
1E94025
0E94021
0E94022

100

11E94071

113

NE5555

58
112

9494072

259
28
66

23

101

11E94073
11694075

23
23

103

11614076

11E94023

22

9M4014

74

11E94077
11E94078

130
22

#994015
9E94026

22

110940911

244

11670027

5/

0794078

99

0E94082
9E94095
9E94086

0E941329

113

0E94093

7E94030

58

11E94094

#,4031

250

9,96335

13e

4E12030
0174041

107

0E94104
6E94502
0E14505
#994508

94

69940097
#6940098
04940106

23

11E940160

9E740192

92

NE566N

78
149

5E56691

171

145705

485

149

9E571N
R04138
784120S
TDA1022

505
146
88

Voltage
Regulators

233

23

TL0/31 CP

63
219

204

1./.6701506

114

UA7912CU

114

047915CU

V

Zeno,
y.._...__

230

1.14761.05CS

38
38
38

80

7108409
64741064
64.741CT

78
97

-194042

83

11E94610

135

U.0761.12CS

11E14043

100

9E94511

157

UAIBLISCS

713

10410348 239

L6130904151119
42
U4723C5
76
U47805CU
947111200
76

80

1 1

E1C21 21

100

9(94017

11

8084

9

105

4194011
4E14014
9E9.015
5494016

8C1821

5

1144007

11E94053
11E94066

22

5

7

34
78
104
198
75
156

22

15914
154001
1N4002
154004

901841
9C217

99
48
293

84
158

FA...

S

46

II

13

130549

12

19

8C557
8C558

15

55

15
15
15

BO' 70

55
9
9

13C571
110131

10

80132

297

813139

22

80140

39
39
39
39

39

BFR90

333

9

89085
89550

29

39
35
88

119151

17
17

88539

50

14

891120

21

111

C18960

2850

18
14

T1P31

48

80109

77937

54

8C10941

19

419.41C

20

TIP42C

BC109C

400rnW C4V7-C33
11125138/137109

9011.91

I

12

BC547
8C548

9

76
75

8C148

10

779/955

75

13C158

10
17

T1P3055
71543

60

BC, 77

GMT SELL P.A. EQPT.

35

PLEASE SED AN
SAE FOR 011411.5

CAPACITORS
Electrolytic Axial Order Code

Polyester Rediel Linde

-70%
' ."' Ill C.."5-*.'
40
6F
V 16
63

Oippoo Type. 0280/352 Style
moulded Type. 10 7rnot Pool

711

1.0
1.6
2.2
3.3
4.7

p0

6.6

9

1

9

11

13

15

8

22
33
41

11

ea

a

13

8

100
ISO

9

II

9

13

21

26
35

31

10

28

36

30

40

23

32

47

30
30

39
59

54

13

015
022
033

13

11

.88
1.0

17

35

30

2.2

35

29

10

11

2.2
33
47

Vert)

7

6.8

8

7

10
15

7

0

9

8

7

9
9

8

68

1

11

II

9

8

100
150

9

8

7

22
33

042068

63

470

I 5

14
71

Order Code
090 OM 9F
40

36

88

9
10

47

11
11

9
11

D.I.L. Sackett
8 Pin Low Protom 50.ke 7,0
14 Pm Low Pr91,1. Socket T,r,
16 Pon Sow Profile Socket Ton

39

42

8
9

.33
.47

10% to 15011 701
46
V 10 to
41

aeo

7

IS
.22

01

9

8

367

.1

0015
0022
.0033
0047
.0068

Eleotroly le Radial Ludt

Cap 352
Cap 360
4 Value

.IF

3110

001

10

220
330
470
880
1000
1500
7200

392

Order Cods

Order Code

RESISTORS

Res RON
Res RON

Delo Pen 84,

lot 519.... ON,

Skeleton Newts, Mini.....
8

Vey.

514 Prtnet
SW P.m? o-.

11

.1

5.riu

m
te Rotary
Potentmer,

Res 1.4030

05w. E3 Woes, IK 2142 L.6
0 2515 E3 1/419, 457.2612 Log

Res 4952

Val.

Ro Pot Am
Ro Po. sop

39
39

Voste

Potentiometer, Slider

Metal Glare, Fixed
050.624 vovm 041-33114, 5, T0.16 omn Rot VIA31
Volue

69

Order Code
AKA Pm., v
AC6 Pteut 0

8

0.3W, E3 Vetoes 10004547, 1.6 Ventcsl 61o9n7.no
0 3W, E3 541stes, 1008.4507. 1.0 Hottzontel Mount

vol..

8 each

16.06

P.C.B.
P C B Componano

Skeleton Prelims. Standard

Metal Film. Fixed
05W. 624 Values S81-1191, 7% Tot.
7 SW. 117 5/41599. 108-270. 51s To,

15

a IW, E3 541.0. 1008 -DA, Ltn vertical 146un1.no
0 IW. El Woes, 10011 761, 1.95 Norsontel Mount

Carton Film. Fixed
7 sub
029N. 624 vsioel 190-1094.5% To!
100/10015150 10/Vsluel
3 006
05W, 613 51599 11104517. 10% To!

OIL 501 8
13, SOT 14
OIL 507 15

12
14

0.5.4. E) Vetues, 752470 . L.r.
025W_ E1 Velvet 1K0 IMO 555

St Pot L.6
Si Pot 455

45
45

serve

SEND A LARGE S.A.E. FOR OUR
`FLOG
LIST' & OTHER INFO.
MAINS TRANSFORMERS
syrrir.roiyi may be 5onnscle

Order Code

Plastic Boxes - Boss Industrial Mouldings
Moulded Bo. and Close F.N.,Fisnood 1.4
85 lios, C.65 Bros Busnes and Ltd ,n Orange

.0 erom ot

447 97147 to 91ve 0.0. 900.94 '4099

Order Code

Ot,met,m 0 220. 7405

654

Clano Tree Cons/rut pop

1112W67 031

23«.974

APR,. 113% 0.94191190 (C 54, 036. W35
0.4 55.04 5V Seconder...,

Two 13V A

131

L19015110060

223

Cass 80112003 OR
Case 81102005 OR
Case 81142006 OR

elastic Boom with Metal Lids

05v. 044

Recessed Top Bo.

0.125.0.125
0155. 0.155
0705, 0 205
20VA - C1stno Trot Consttucbott

99

1150 W110 050

MIS Iles. CM Oren 65099.65099.t. in Oimpa
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360 aces

LIII W71 042
Loll 096 053

Aooto. 16% Repuletton 9 C 70. KO, WatS

0.4 55.04 55 544000.bes

Trans 2054

Order Code

712
150

Case 1311.14003 OR

205

Coss 91504005 OR

C..11044004 OR

DiegaH Boast

095, 045
0 125.0-179
0 159, 0.155

0.490 Bo end Flenced 11,1

0.101/. 0-205

1773083031

124

Cass

1152 w87 050
1192 W113061

215

Cass 81615005 NA
Case 87615006 NA

Alummottm ISow end 1.0 .0 Nalur.1 9,1135

antsv.0"SY
VERO ELECTRONICS PRODUCTS
n
2 5" 5r 1" otTen veYo6osts1
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SPOT
SPOT
SPOT

44/Psclt.

200.710E170

OPDT

44/Pack

200.210118
200.213410
200.213399
70021340E

79

85/Pack
68
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107
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Ver... 5.1 11.1seo. 247e', 25-cor051

454/6s

Verorbst Combs 1751

109/Pack
109/P97k

Vermere Mr. 121

0 kr

1

,

334

81V5 003 NA

Order Code
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0-00
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Our catalogue contains small metal
enclosures for every application
including the attractive new G range
cases, with unique integrated chassis
and sloping visor front and the
inexpensive kit -form Veropak. We've
also got circuit boards, accessories,
module frames and plastic boxes - all
to the highest standard to give your
equipment the quality you demand.
Send 40p to cover post and packing
and the catalogue's yours.
VERO ELECTRONICS LTD RETAIL DEPT.

Ven

Industrial Estate, Chandler's Ford,
Hampshire S05 3ZR
Tel: (04215) 62829
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IGENTS

QUARTZ

LCD, 5 -function.

Hours, minutes, secs,
month, date, back Ilight.

LCD

Chronograph.

GENTS QUARTZ LCD.
SAME AS 1 - Alternative

QUARTZ

Slim
1

1

day of week, 1/100 sec
stopwatch, split and lap

ONLY £4.95

ONLY £4.95

ONLY £8.95

and lap modes, 12
and 24 hour modes,
24 hour alarm.

modes, backlight.

ONLY £7.95

We don't believe you
can find better value

®

ONLY £12.95

O

6

O

combined with quality,
than these - our special
introductory prices.

QUARTZ LCD
Musical Multi Alarm/ Chronograph.

Compare the savings we
offer and order now.

6 -digit. Hours, mins,

secs,

1/100

alarm,
zone.

slim with standard 4

functions
memory,

day, date,

second

stopwatch, split and
lap modes, 24 hour

CREDIT
CARD
CALCULATOR. Very

14

22 functions. Hours,
mins, secs, day,
date, month, 1/10
sec stopwatch, split

6 digit, hours, mins, secs,
day, date. 24 -hour alarm
with on/off indicator.

-

function. Hours, mins,
secs, 6 digit -month, date,

style.

QUARTZ LCD
Alarm/Chronograph.

QUARTZ LCD ALARM.

plus

dual

time

ONLY £13.45

percentage

and square root.

Complete with a mock
leather wallet with

SINCLAIR
PROGRAMMABLE
SCIENTIFIC
CALCULATOR

credit card pocket.

ONLY £6.95

13

Genuine programmable model

using micro processor

BELTIME 29F. Alarm/

Chrono. Advanced

PAlti wee Pr

accurate, this
watch has 8 time
and

4 alarm
functions and 17
chronograph func-

taining

functions,

approx.

370

programmes for ELECTRONICS,

MATHS,

PHYSICS,

ENGINEERING ETC. Limited

tions. Complete with

quantity available.

backlight and stainless
steel bracelet.

ONLY £19.95

technology, this amazing device
is more like a computer than a
calculator. Complete with
programme library book con-

ONLY £7.95
- 75p carriage.

O

12
LADIES QUARTZ

GENTS ANALOGUE

LCD. 5 -function as

QUARTZ. Conventional

display,

Gents

ac-

curacy normally

No.

1.

Available with black
or white face.

associated with digital
watches. Automatic
calendar, elegant and

ONLY £5.95

robust.

ONLY £19.95

11

9
LADIES

LCD.

QUARTZ

SAME
FUNCTIONS AS 8. -

Alternative style.
LADIES

Available with black or
white face.

QUARTZ

LCD SAME AS

10.

Alternative "Wound.'
shape. Available in
gold or silver colour.

justable, matching

ONLY £8.95

demonstration battery
fitted (this battery is not
guaranteed). Please add

All watches have fully adstainless steel straps, and

1:3

000000

0r1 000000
envelope for Colour
Brochure of 120 other
bargains.

10

60p for each spare battery

Ct) CB 0 0 0 0 0 0

Send stamped addressed

ONLY £5.95

anniiimuun
78 CASTLE STREET,
MELBOURNE, DERBY,

DE7 fDY
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required.
All products carry a Full 7
Day Money -Back Reassurance, plus 12 -Month
Guarantee. Prices include

LADIES
QUARTZ
LCD. 5 functions.
Dress Style. Functions
same as 1. Available
in gold or silver colour.

VAT -

ONLY £8.95

Please send me items

aL u

Nat numbers)

I enclose cheques/P Os for E
NAME

ADDRESS

----------MI
Please add 35p P/P per item

NMI - Mil

EE4
AM INN

543

eft
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RUN YOUR HOME BY
REMOTE CONTR L

DISPLAY LIGHTING KITS
240V per channel) which switch lamps to provide sequencing effects, controlled manually
or by an optional opto-isolated audio input.

How many times have you considered building a remote control
project for the home but were put off by the dozens of ICs, special
coils, lenses and other hard to get components, not to mention
the need tor a well equipped lab. to set the unit up, T. K. ELECTRONICS have changed all that. Three ICs can build a sophisticated system that requires only a capacitor and resistor to set the
clock frequency (which can drift by up to 20% without affecting

DL1000K

This kit features a bi-directional sequence,
speed of sequence and frequency of direction
change being variable by means of potentiometers. Incorporates master dimming control.

performance). Control radios, hi -fl (including bass, treble and
volume), lighting, toys, garage doors, etc. Still not convinced?
Then look at the prices!
IR Emitting Diode
LD271
Photodiode Detector
SFH205
IC Pulse Amplifier
SL480
Keyboard Controlled Encoder/Transmitter
SL490

E14.60

DLZ10001(

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. £1 04
80p
Optional Opto Input DLA1

36p
95p

£1.70
£2 40
£4.20

10 -channel Receiver ex 3 Analogue Outputs
16 -channel Receiver (4 Momentary binary
£1-00
outputs)
16 -channel Receiver (4 latched binary outputs) £1.40
ML928
Sp
Data sheets (per device)
These ICs can also be used with ultrasonic and radio links, depending on range, cost and speed
of operation. For more details, why not give us a ring -or send sae. We will be pleased to advise
ML922
ML926

TRIACS
400V Plastic Case (Texas)

3A 49p

84

you.

12A

NEW KIT *** NEW KIT *** NEW KIT

OOp

85p
90p

Op
12p
149

18 pin
28 pin
40 pin

71p
24p
36p

0
0

All components brand new and to spe iBARCLAYCARD

P. & P. Mail Order. Callers welcome by
appointment.

VISA

106 Studley Grange Road, London W7 2LX

21p
19p

£260

£4.20
£8 20
£7.00
£1 45

£350
80p

£100
75p

£150
£140
55p

£1-20
£2.10

£590
£6-50

96p

£4.50
£2.50
£4.35

TBA800 5W Audio Amp
TBA810AS 7W Audio Amp
TDA1024 Zero Voltage Switch
TDA2020 20W Audio Amp

58p
85p

£1.00
£2.85
£1.80

ZN1034E 1 imer

All ICs supplied with data & circuits. Data
sheets only Sp.

These KITS form useful subsystems which may

LIGHTING CONTROL KITS

alone. Kits include PCB short Instructions and
all components.

Directly replace conventional light switch and
control up to 300W of lighting. No mains rewiring. Insulated touchplates. Easy to follow

max.) and trine to switch heater. PCB (4 cm.sq.)

potentiometer, plus all other components included with instructions.
500W £320
1KW E3.50.

SOLID STATE RELAY

instructions.
TD300K TOUCHDIMMER. Single touchplate
with alternate action. Brief touch switches lamp

on and off, longer touch dims or brightens

lamps. Neon lamp helps find the switch in the
£6.50

dark.

TDE/K Extension kit for TD300K for 2 -way
£1.50
switching etc.

Ideal for switching motors, lights, heaters etc. TSD300K - TOUCHSWITCH & DIMMER.
from logic. Opto isolated with zero voltage Single touchplate, small knob controls bright£6.50
switching. Supplied without triac. Select the ness.
required triac from our range.

£2.60

BAR/DOT DISPLAY

Displays an analogue voltage on a linear 10 -

element LED display as a bar or single dot.
Ideal for thermometers, level indictors etc.
May be stacked to obtain 20 to 100 element

TSA300K - AUTOMATIC. Single touchplate.
Time delay variable 2 secs. to 3} mins. £4.30
£2.90

LD300K - LIGHTDIMMER KIT.

24hr CLOCK/APP. TIMER KIT

Switches any appliance up
to 1KW on and off at preset
Itimes once per day. Kit conBURST FIRE/PROPORTIONAL
tains: AY -5-1230 IC, 0-5"
LED display, mains supply,
TEMPERATURE CONTROLLER
Based on the TDA 1024 Zero Voltage Switch
display drivers, switches,
e
LEDs, triac, PCBs 6 full Inthis kit contains all the components required to
make a "burst fire" power controller or a
structions.
£14.90
"proportional temperature" controller enabling CT1000K Basic Kit
the temperature of an enclosure to be main- CTI000KB with while box (56/131
71mm)
£17-40
tained to within 0-5°C.
£22.50
1 5KW £5.25
3KW £5.55
Ready Built
displays. Requires 5-20V supply.

f4cAs4n,roAdAdecoV47,.RES CURRENTPL375p

555 Tinier
741 Op. Arno
AY -5-1224 Clock
AY -5-1230/2 Clock/Timer
AY -3-1270 Thermometer
ICL7106 DVM (LCD drive)
LM377 Dual 2W Amp
LM379S Dual 6W Amp
LM380 2W Audio Amp
LM382 Dual low noise preamp
LM386 250mW low voltage amp
LM1830 Fluid Level Detector
LM2907 t -v Converter
LM3909 LED Flasher/Oscillator
LM3911 1 hermometer
LM3914 Dot/Bar Driver
MM57160 (slat) Timer
MM74C911 4 -digit display controller
MM74C915 7 -segment -BCD converter
MM74C926 4 -digit counter with 7-seg
outputs
S5668 Touchdlmmer
S9263 Touchswitch 16 -way

be incorporated into larger designs or used

Orders must be received by 30 9 80
£1 75
5X TIC 106D 5A'400 V SCR
£3 00
5X TIC 2060 3A,400V TRIAC
£2.50
5X TIC 22613 IA 400V TRIAC
£1 75
10X Rectangular Green LED
£1 75
10X Rectangular Yellow LED
£110
5X 78 US 12V 100mA regulator
£2 25
5X 78055V 1A regulator

D.I.L. I.C. SOCKETS
8 din
14 pin
16 pin

lop

'

TEMPERATURE CONTROLLER/
THERMOSTAT

TK's SPECIAL OFFERS
OF THE MONTH

Standard mains
primaries 240V a.c.
100mA secondaries
6-0-6V
0-0-9V

Op

Uses LM3911 IC to sense temperature (80°C

MINI TRANSFORMERS

12-0-12V

110p

185p
190p
82p

Diac

MINI KITS

ONLY £12.00

'

16A
20A
25A

58p
70p

6A with trigger
8A isolated tab

If you do not require a sophisticated multi -channel remote control, we have developed a simple
single -channel ON/OFF infra red transmitter and receiver. The transmitter unit comes complete
with a hand held box and requires a PP3 (9V) battery. The receiver includes a triac capable of
switching up to 500W at 240V a.c.and comprises a reamplifler bistable latch and a mains power
supply, making the unit completely self-contained. The small size of the receiver enables the
unit to be "built into" all kinds of equipment from lamps to tape recorders. The minimum range
is 20 feet. A suitable box for the receiver is available if required.

II I

INTEGRATED CIRCUITS

Each unit has 4 channels (rated at 1KW at

£4.75

T.K. ELECTRONICS (PE) Tel: 01 079 5794

KITS FOR SOUND EFFECTS AND OTHER PROJECTS

PHONOSONICS
DEPT EE88, 22 HIGH STREET,

SIDCUP, KENT DAI4 6EH

MAIL ORDER SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND COMPONENTS TO
P.E. MINISONIC MK2 SYNTHESISER
A WORLD-WIDE MARKET.
A portable mains operated miniature sound synthesiser with
keyboard circuits. Although having slightly fewer facilities
than the large Formant and P.E. synthesisers the functions P.E. AUTO-WAH UNIT
Automatic Wah or Swell sounds with each note played.
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)

"Sound Design" booklet
P.E. 118 -NOTE SEQUENCER

KIT 38-25

£80-12
£1 -00

Basic comps, PCB 6 chart
Text photocopy

KIT 58-1

E9.611

'5$

ELEKTOR PHASING & VIBRATO UNIT
Includes manual and automatic control over the rate of

phasing & vibrato, and has been slightly modified to also
Include a 2 -input mixer stage.

Set of basic comps, PCB & layout chart KIT 70-2
Text photocopy

£2187
.87

P.E. PHASING UNIT

A simple but effective manually controlled phasing unit.
Set of basic comps PCB & chart KIT 25-1
f406
Text photocopy
.28

ELEKTOR CHOROSYNTH
A 21 -Octave Chorus synthesiser with an amazing variety
of sounds ranging from violin to cello and flute to clarinet, P.E. SWITCHED TONE TREBLE BOOST

amongst many others. Experienced constructors can readily Provides switched selection of 4 preset tonal responses.
Set of basic components, PCB & chart KIT 89-1
£4.34
pre-programmed tunes of up to 32 pitches and 128 notes extend the octave coverage.
Text photocopy
.78
KIT 100-8 £4429
long. Programs are keyboard initiated and note length and Basic comps, PCBs & charts
Text photocopy
.70 P.E. SMOOTH FUZZ
rhythmic pattern are externally variable.
KIT 76-7
£35.56 ELEKTOR FUNNY TALKER
Basic comps, PCBs and charts
Set of basic components, PCB & chart KIT 91-1
£140
Set of text photocopies
E1.36 Incorporates a ring modulator, chopper and frequency
Text photocopy
SS
modulator to produce fascinating sounds when used with
P.E. GUITAR EFFECTS PEDAL
P.E. TUNING FORK
Modulates the attack, decay and filter characteristics of a speech and music signals.
Enables a voltage controlled synthesiser to automatically play

Basic comps, PCB (as pubf.)
KIT 99-1
£9.80
signal from most audio sources, producing 8 different switch Text photocopy
.45
able effects that can be further modified by manual controls.
ELEKTOR
FREQUENCY DOUBLER
Basic parts, PCB & chart
KIT 42-3
£1037
For use with guitars and other electronic instruments to
Text photocopy
produce an output 1 octave higher than the input. Inputs
P.E. GUITAR OVERDRIVE
and outputs may be mixed to give greater depth.
Sophisticated versatile fuzz unit including variable controls
Basic comps, PCB (as publ.)
KIT 98-1
£5.48
affecting the fuzz quality whilst retaining the attack and
Text photocopy
-20
decay, and also providing filtering. Can be used with other P.E. SPLIT -PHASE TREMOLO
electronic Instruments.
Basic parts, PCB & chart
KIT 56-3
£11.82 Simple but effective substitute for a rotary cabinet. An
generator is phase -split and modulated by the music
Text photocopy
-a internal
input signal and fed to 1 or 2 amplifiers. Suitable for elecP.E. GUITAR SUSTAIN
tronic guitars and other instruments.
Maintains the natural attack whilst extending note duration.
Basic comps, PCB & chart
KIT 102-3
£1758
Basic comps, PCB & chart
KIT 75-1
4073
Text photocopy
.05
Text photocopy
.38
P.E. PHASER
P.E. WAH-WAH UNIT
An automatic 6 -stage phasing unit with integraloscillator.
Can be controlled manually or by Integral automatic control.
Set of basic comps, PCB & chart
KIT 88-1
£10.61
Text photocopy
Set of basic components, PCB & chart KIT 51-1
E4.113
.61

COMPONENT SETS Inc! all necessary
res, caps, s/cs, pots, t/formers. Hardware

such as cases, sate, knobs, kbds, etc, are not

Inc!, but most can be bought separately.
Fuller details in lists.
ADD: POST A HANDLING
U.K. orders; under E1 add 35p, under EN
add 70p, over £20 add E1. Recommended
insurances against postal mishaps: add

544

Hp for cover up to LW £1 for LIN cover,

etc., pro -rata, must be added to credit card
C.L., B.F.P.O. and other
orders. N.B.
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.

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
1E23.32
.97
Text photocopy

P.E. CONSTANT DISPLAY FREQUENCY COUNTER
An Improved version of the project published In P.E.

Readout does not count visibly or flicker due to blanking.
KIT 79-4
E31 35
Set of basic components & PCB
Text photocopy
78

DYNAMIC NOISE LIMITER

Effectively reduces tape-recording hiss. Stereo Unit.
Set of basic components, PCB & chart KIT 97-1
Text photocopy

£0 07
-75

MANY MORE KITS

for synthesisers, Rhythm Generators, Electronic Pianos and
other projects, big, small, simple or complex, are available,
plus a range of keyboards, separate components and accessories. Details In our lists.

LIST: Send stamped addr
d envelope
with all U.K. requests for free list giving

TERMS: C.W.O., MAIL ORDER OR

other countries send 75p, or equivalent In
International reply coupons

(TEL: 01-302 6184)

fuller details of our goods. Europe send 359,

COLLECTION

BY

APPOINTMENT

E3177

AOAERKAN
ass
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SIX DIGIT COUNTERS

NEW KITS

One pulse moves one digit -

5 WAVE BAND SHORT WAVE KIT Bandapresd covering
13.5 to 52 metres. Complete kit includes case, materials,
six transistors and diodes, condensers, resistors, inductors,
switches etc. Nothing else to buy, if you have an amplifier to

Type 1 for 230v AC not resettable.

Price 80p -Type 2 for 48v DC or
115v AC and resettable £1.35.

connect It to or a pair of high resistance headphones. Special
price is £11-95 Inc.

PUNCHED TAPE EQUIPMENT

SUB -MIN MICROPHONE

for controlling machine tools etc. motorised 8 bit punch

Size only 5" x I" x 3/16" so small enough for a bugging

relth matching tape reader. Ex -computers, believed In good
working order, any not so would be exchanged. EIS the pair.
Carriage £3.

American Delta mechanical type,
works on 6 to 12v to DC or 12 to
24v AC. Price 75p or £60 per 100.

Electronic Bleeper TH3S emits

which have large clear dials were made by the famous Smiths
brand new and guaranteed.

Company for use with their domestic cooker switch and are

DRILL CONTROLLER

CONTROL
DRILL
SPEEDS

case with fixing bracket. £5.00.

CASSETTE PLAYER/RECORDERS
With record and playback heads, all electronics, switches
and speaker. Price £9.95 (surely this must be the bargain of
the year). Music centre replacement stereo with heads but
not electronics. £1495.

Electronically changes speed
from approximately 10 revs to
maximum. Full power at all
speeds by finger-tip control.
Kit includes all parts, case,

everything and full Instructions.
£3.45

Made up model £1.00 extra

matically correcting for the lengthening or shortening day. An expensive

DESOLDERING PUMP

only £2-9S. These are new but without
case, but we can supply plastic cases
(base and cover) £1.75 or metal case

time switch but you can have It for

Ideal for removing components from
computer boards as well as for
service work generally. Price £635.

added advantage of up to 12 on/offs per

24 hrs. This makes an ideal controller

White pvc for telephone extensions, disco lights etc. 10 metres
£2, 100 metres £15. Other multicore cable in stock.

adaptor kit is E2.30.

volume, tone and
balance control By operation.

With

Price £4.50.

A high note bleeper, push latching switch, plastic case and
battery connector. Will scare away any villain and bring help.

MULLARD STEREO DECODER

TRANSDUCERS
As used remote control T.V. receivers. Price £1.50 + 22p.

Mullard Reference No. LP 1401. This ready made-up

LIGHT CHASER

750 watts per channel. Complete kit. Price £14 + £110.

SOUND AND LIGHT UNITS

RELAYS

HUMIDITY SWITCH
American made by Honeywell. The
action of this device depends upon

the dampness causing a membrane to
stretch and trigger a sensitive micro -

switch, very sensitive -breathing on
it for instance will switch it on. Micro
3 amp. at 250V a.c. Only £1.15.

3 CHANNEL SOUND TO LIGHT KIT Complete kit of
parts for a three channel sound to light unit controlling
over 2000 watts of lighting. Use this at home if you wish
but it is plenty rugged enough for Disco work.

The unit Is housed in an attractive two-tone metal case
and has controls for each channel, and a master on/off.

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.

A 12 volt battery operated power
drill, not just suitable for printed

circuit boards but will do all the
Jobs and Is powerful enough to
perform all the functions and
operations normally expected Of
Black 6 Decker and other mains
drills. Its chuck accepts up to
drills. Size approx. 150mm x

13p.

circuit) saves connecting to speaker or amp -kit consists
of 1 watt amplifier, crystal mike, case, sundries and diagram.

LIGHT EXPANDER AND LATCH for Sound to Light,
enables 3000 watts of lighting to be controlled by single
channel or each channel and enables lights to be latched on.
Klt consists of latching relay, control switch, case, sundries
and diagram. Price 14.25.

bite the loudspeaker emits a shrill note. Kit. Price £4 50+611p.

6 WAVEBAND SHORT WAVE RADIO KIT

1" EDGEWISE PANEL METER
0-25 MA moving coil made for the G.P.O. A very useful
instrument especially when panel space Is limited. £2.50

for periods of up to 25 hrs. 2
contacts suitable to switch 10

+ 31p.

£1.50.

Deluxe

pocket

size

precision

o.p.v.

mirrored

moving coil instrument, jewelled
bearings -2000
scale.

sizes covering yix."4". £1.99 the lot -don't miss this

11 Instant ranges measure: -

super bargain.

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

Continuity and resistance 0-1 meg
ohms in two ranges.

V3 MICROSWITCHES

Complete with Test Prods and
instruction book showing how to
measure capacity and inductance

Over 50,000 In stock all 250 AC working, with 3 silver contacts
for c/o circuits -10 amp 25p each or £20 per 100, 15 amp 35p
each or £30 per 100.

as well.

Unbelievable value only £11.75 +

MOTORISED DISCO SWITCH

511p post and Insurance.

With 10 amp changeover
switches. Multi adjustable switches are rated at
10 amps. This would pro-

FREE Amps ranges kit to enable you to read DC current
from 0-10 amps, directly on the 0-10 scale. It's free If you
purchase quickly but if you already own a mini tester and
would like one, send 12 N.

play. Fo mains operating.
8 switch model £6.25. 10

TERMS: Cash with order -but orders under £10 must add

MULLARD UNILEX

FISH BITE INDICATOR enables anglers to set up several
lines then sit down and read a book. As soon as one has a

amps -second contact opens a
few minutes after 1st contact.

DELAY SWITCH

MINI -MULTI TESTER

12

5 sections, 21" when extended. Nickel plated superior make,
one nut fixing, folds over for FM. Price 95p + 15p.

accurately set with pointers knob

Mains operated -delay can be

Precision Swiss made -normal price 50p each 10 diff.

switch model £7.25.

TELESCOPIC AERIAL

Brandspread covering 13.5 to 52 metres. Based on circuit
which appeared In a recent issue of Radio Constructor.
Complete kit, includes case materials, six transistors and
diodes, condensers, resistors. inductors, switches, etc.
Nothing else to buy, if you have en amplifier to connect It
to on a pair of high resistance headphones. Special price
to get this kit off the ground. is £1190 inc VAT and postage.

TWIST DRILLS

switch model Ea 75.

Price £1.70+30p.
MAINS TRANSISTOR POWER PACK to operate transistor radio, cassettes, amplifiers, etc., take the place of any of

Special snip price Is 113 SO in kit form or £16.50 assembled
and tested.
REMOTE CONTROL for Sound to Light (ours or any other

50mm. Price £16.75.

vide. a magnificent dis-

Ready made up for £4 extra.

PRINTED CIRCUIT KIT
4 copper plated boards and the chemical for etching the
printed circuits, also 50 Interesting designs of all sorts of
electronic gadgets which can be made on these boards.

the following batteries, PP1, PP3, PP4, PP6, PP9 and others.
You can make voltage output anything from 3v to 18v at up to
300 mA. Complete kit but no case £1.75 + 26p. Case 7Sp +

mounting fuse holders provide thyrIstor protection. A four
pin plug and socket facilitate ease of connecting lamps.

SINGLE CHANNEL KIT still available. Price E5-10

VERSA DRILL

Gives a brilliant display -a psychedelic light show for discos,
parties and pop groupds. These have three modes of flashing,
two chase -patterns and a strobe effect. Total output oower

The audio input and output are by I" sockets and three panel

Price £3.9S.

SAFE BLOCK

$ OHM TWEETER
Made by Goodmans. 31" square, 4" across fixings. Price

£1 SO + 22p. Post 30p.

radio, feeding a stereo amplifier. £2 00 + 30p (complete with connection diagram. Beacon lamp
Indicator can he supplied at an extra 50p.

£2 SO complete kit.

Open type with 2, 10 amp c/o contacts -single screw fixing
£1 25 each, please state the coil voltage you require.

25 WATT MID -RANGE SPEAKER 55"
Made by Goodmans so there's none better. 4 ohm coll.
Price £3.50 + 45p. Post £1-00.

TELEPHONE PICK-UP coil attaches by suction to phone
body, enabling conversation to be recorded, put through
amp or headphones. Price £1 + 15p.

and tested unit is suitable for almost any tuner or

MUGGER DETERRENT

Price £2.75 + 41p. Post sop.

THIS MONTH'S SNIP
MODULE

All made up ready to go.

dead quiet operation. Upright mounting with fixing lugs.

per yard.

for the immersion heater. Price of

HEADPHONE AMPLIFIER (STEREO)

25-0-25v a£ 750 mA MAINS TRANSFORMER
Mains transformer C core construction, heavily varnished for

WATERPROOF HEATING WIRE
As used for electric blankets, etc. This has dozens of other
applications -in gloves or socks for people with poor circulation are obvious uses. One unusual use suggested by a
customer is a 'grow' bag heater. The wire which consists
of an element wound on glass fibre then PVC covered has
a resistance of 60 ohms per yard. The price Is 20p + 3p

with window £295. Also available is
adaptor kit to convert this Into a
normal 24 hr. time switch but with the

4 CORE FLEX CABLE

45p. Post 110p.

As most customers know we have solenoids of the normal
types for pulling and pushing through a magnetic assembly.
We have now acquired some which have a rotating action,
D.C. operated. A shaft which comes out of the centre, rather
like a motor spindle, travels approx. 90°. Price £9 + 75p.

erated with 20 amp switch, one on and
one off per 24 hrs. repeats daily auto-

your friends getting the "jackpot". £9.95 + £4 carriage.

15-0-15v (til 2 AMP MAINS TRANSFORMER
Mains transformer, upright mounting primary and secondary
wound on separate bobbins with fixing lugs. Price £3 +

ROTARY SOLENOID

VENNER TIME SWITCH mains op-

4 wheels with all fruits, motorised and with solenoids for
stopping the wheels, with a little Ingenuity you can defy

PRECISION MAINS OPERATED CLOCK
For only £1 .M + 22p. Sounds unbelievable but that's whet
you can have if you send your order right away. The clocks

TRANSMITTER SURVEILLANCE

high pitched walling note of
varying pitch. In red plastic

FRUIT MACHINE HEART

complete diagram.

device, ex -hearing aids but guaranteed. Price £1 -SO.

Tiny, easily hidden but which will enable conversation to be
picked up with FM radio. Can be made in a matchbox -all
electronic parts and circuit. £2 00.
RADIO MIKE
Ideal for discos and garden parties, allows complete freedom
of movement. Play through FM radio or tuner amp. £6.50.

SIREN OR BLEEPER

BURGLAR ALARM CONTROL PANEL
Contains labelled connection block, latching relay, test
switch and removable key control switch. Simplifies the
whole installation, all you have to do Is to take wires to
pressure pads and to alarm bell. Price £6.60 + 1111p. With

50p to offset packing, etc.
BULK ENQUIRIES INVITED. PHONE: St -6881833.
ACCESS & BARCLAYCARD ACCEPTED.

A mains operated 4+4 stereo

system. Rated one of the finest
performers in the stereo field

J. Bull [ELECTRICAL] Ltd.

gift for almost anyone. In easy -

(DEPT. (EE7)

this would make a wonderful

to -assemble modular form this
should sell at about £36 -but
due to a special bulk buy and as

an incentive for you to buy this
month we offer the system complete at only £16 Including VAT
and postage.

FREE GIFT -Buy this month and you will receive a pair of

Goodman's elliptical 8" x 5" speakers to match this amplifier.
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34-36 AMERICA LANE,
NEW ENGLAND ROAD,

HAYWARDS HEATH SUSSEX.
RH16 3QU

U.V. LAMPS
Can add a touch of novelty to a party or disco. We have In
stock the Atlas 175 watt U.V. Lamps. These plug straight

Into a lampholder and need no control or starter gear. This
is a black lamp about the size of the old-fashioned 200 watt
lamp. Price £9.00 + £1.35p.

PANEL METER 0.1mA
Japanese made full vision perspex front, flush mounting.
Price £3 + 45p.

12v SUBMERSIBLE PUMP
Our drill pump is useful, but this new one is even more so.
Just join It to your car battery, drop It into the liquid to be
moved and up It comes, no messing about, no priming, etc.
and you get a very good head. Suitable for water, paraffin

and any non -explosive, non -corrosive liquid. One use if you
110p. A
are a camper, make yourself a shower. Price £6
free gift, first 100 purchasers will get tap with built in switch
and length of plastic tubing.

E.H.T. MAINS TRANSFORMER with Inductance control,
normal primary, secondary output by our equipment, 3.5 kv
3 mA. E.H.T. voltage can be varied by applying a DC voltage
to the lower normally unused bobbin. We are not sure how
much the voltage may be increased or decreased but using
a 9 volt battery we seem to get a rise or fall of about 30 volts.
Ex unused P.S.U.'s. Price £2 + 30p. Post 40p.

SHORT WAVE CRYSTAL RADIO

All the parts to rraCie up the beginners model. Price £2 + 30o.
Crystal earpiece Sip + 8p. High resistance headphones (glee

best results) £325 + 50p. Kit includes chassis and front but
not case.

RADIO STETHOSCOPE

Easy way to fault find -start at the aerial and work towards the

speaker -when signal stops you have found the fault. Complete kit £4.25 + 65p.

INTERRUPTED BEAM KIT

This kit enables you to make a switch that will trigger when a
steady beam of infra -red or ordinary light Is broken. Main com-

ponents -relay, photo transistor, resistors and caps, etc.
Circuit diagram but no case. Price £2 + 36p.
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This month TTL logic provides a link
between three different projects.
These projects moreover illustrate

how self-supporting, and even selfsufficient, our hobby can be. So let's
consider each in turn.
First there is the Duo-Deci Timer.

A useful item of equipment and a

typical "end -product" of a building
session. This instrument will find
many applications around the home,

perhaps in the kitchen or maybe in

photographer's darkroom, but
there are numerous other uses of
course.
Whilst building this timer it would
the

be helpful or, at least instructive, to
check out the operation of the logic
circuitry. But the constructor does
not have to go and buy an expensive
instrument, he simply sets to and
makes one. For the second project in
our TTL linked trio happens to be a
TTL Logic Probe.

This handy little instrument will
prove indispensable to all who build
and experiment with TTL logic circuits. It enables one to ascertain the

state of the logic ("high" or "low")

at any point, under working conMAKE-UP AND COPY
DEPARTMENT
Phone 01-261 6615

ADVERTISEMENT OFFICES
Kings Reach Tower
Stamford Street,
London SE1 9LS

ditions. Worthy also of a mention is
the homely touch introduced by the
adaptation of a Multicore solder dis-

from a battery. But if one prefers, a
mains power supply unit can be used
instead. That is just one possible use
for the remaining item of our trio,
the TTL Power Supply Unit.
Designed to provide the maximum

voltage needed for TTL devices, this
compact unit will be an asset on the
workbench, especially when running
dynamic tests on TTL circuit hook-ups,

or on completed projects. Or it may
be employed as a permanent source

of power in place of a battery.
Test equipment and power supplies
are essential ancillaries in the hobby-

ist's workshop. They play their part
during the creation of other-perhaps
more imposing and more splendidprojects, destined in all probability
for use away from the workshop and
by "non -electronics" persons.

The fact that they are home-made

gives added cause for pride of possession, and substantiates the claim that
electronics is to a considerable degree self-supporting.

Sorry to finish on this note, but the

price of EE will regrettably be in-

creased to 60p as from the next issue
(October). This is necessary because
of increasing costs affecting the publishing business in general.

penser as the probe case. (How's

that for conservation as well as selfsufficiency!)
Now the Duo-Deci Timer, like many

other projects, is designed to operate
Our October issue will be published on Friday, September 19. See page S69 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.
ble precautions are taken to ensure that the advice and data given to
All r

readers are reliable. We cannot however guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go to press.
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By R. A. PENFOLD

BEDSIDE RADIO
THIS two i.c. medium wave radio is

intended for use as a
bedside set, although it can provide

sufficient volume for normal domestic
use.

There is an optional one i.c./one

transistor timer circuit which can be
used to automatically switch off the
receiver after a switch -selected delay
of 5, 7'2, 10, 1212, 15, or 1712 minutes.

This gives a simple "snooze" facility
of the type fitted to many clock radios
and other receivers these days.

bias resistor. The ZN414 has a simple
a.g.c. (automatic gain control) action
which reduces the gain on strong signals so as to reduce the possibility of

tact automatically switches out the
loudspeaker
earphone is in

consistent audio output level.
A nominal supply potential of I -3V

controlled by R5, and the specified

overloading and to provide a more

is required for the r.f. and detector
circuitry. This is derived from the
main 9 volt supply using a simple

shunt stabiliser incorporating R3, DI,
and D2, the two silicon diodes being
forward biased to produce a voltage
drop of 0.65V across

THE CIRCUIT
Fig. 1 shows the complete circuit
diagram of the receiver including the
timer circuitry. The range circuitry is
shown in the inset of Fig. 1.
The r.f. and detector stages use a
ZN414 i.c. (1C1) in a standard configuration. A tuned circuit is formed

by LI and C3. One end of this

is

coupled to earth by C2 and the other
end couples into the input of ICI.

The low impedance coupling winding

on the ferrite aerial

is

not needed

because the ZN414 device has a buffer

stage at the input which produces a

high input impedance, and gives good

results with direct connection to the
ferrite aerial. The buffer stage is followed by three stages of amplification
which provide a considerable amount
of gain.

These are in turn followed by a

transistor detector stage which has R2
as its load resistor and C4 to provide
the necessary r.f. filtering. RI is a

548

each. The

supply is decoupled by Cl and C6.

use. Both crystal and magnetic earphones are suitable.
The voltage gain of the amplifier is

value actually gives a gain of approximately 73 times. This is sufficient to
fully drive the amplifier from the
signal level of about 30mV r.m.s. produced at the output of IC1.

The maximum output power

is

about 200mW r.m.s. or so, although it
is somewhat less than this when using
speakers of more than about 35 ohms
impedance. The circuit will work well

with any normal speaker having an
AUDIO STAGE
A TBA820 i.c. (IC2) is used in the

audio amplifier section of the receiver,

and this is a type which can have its
input direct coupled to the volume

control. In this case the input is

coupled to volume control VR1 via
R4, this resistor forming an r.f. filter
in conjunction with C7.

There was found to

be a small

amount of r.f. breakthrough and con-

sequent instability without
this
additional r.f. filtering. Capacitors C9,

C10, C12, plus R6 are also needed in

order to ensure good stability. The

audio output from ICI to the volume
control is coupled by CS and this also
provides d.c. blocking.

The output signal is coupled to the
loudspeaker by way of d.c. blocking
capacitor C11 and the break contact
of phone socket SKI. This break con-

impedance in the range 8 to 80 ohms.
TIMER

It is important for the timer circuit
to have a very low quiescent current
consumption since it is permanently
connected to the battery supply, and
unlike the rest of the receiver is unaffected by on/off switch Si.
A cmos i.c. has therefore been used

as the basis of the timer as it has a

stand-by current consumption of only
a fraction of a microamp, and will not
significantly affect battery life. Two of

the four gates in a 4011 two -input

NAND gate package are used in a conventional cmos monostable circuit.

The inputs of the unused gates are
connected to one of the supply lines
to

prevent them from
being
spuriously operated by stray pick-up,
but these gates are otherwise ignored.
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OPERATING PRINCIPLE

Fig. 1. Complete

current it supplies via R8. TR1 then

circuit diagram of
the Bedside
Radio. The resistive network which
controls the time
period for the'
automatic switch
off is contained
in the inset and
is connected into
the main circuit
at the points A
and B. It can also
be seen that the
small coupling
winding on the
tuning coil is not
used in this
design. The
unused pins of
IC3 are tied to
the power lines
to prevent spurious triggering.

connects the positive
battery terminal to the radio circuitry,
and the set becomes operational.
The voltage at the negative
terminal of C13 now gradually falls as

TIMING RESISTANCE
It is possible to control the time for
which the set is switched on by means

and the radio being switched off.
Both inputs of gate 1 are then back

switch on time being roughly proportional to the value of this resistance.
Switch S3 provides six different resistance values, and presets are used
so that these resistances can be
trimmed to give the six nominal times

The two inputs of gate 2 are connected in parallel so that it works as
an inverter, and its output is high
since the input is taken low by the
timing resistance. Transistor TR1 is
fed from the output of the monostable,

and is cut off when the output is in
the high state.
The output of gate 1 is low because

one input is taken high by R7, and
the other is taken high by the output
of the monostable. If either or both
its inputs are taken low, however,
gate 1 output will go high.
Momentarily operating S2 will in-

deed take one input of gate 1 low,
causing its output to go high. This

signal is coupled to the input of gate
2 by C13, causing its output to go low

and switch on TR1 with the base

VR5
4.7M12

VR6
4.7510

VR7

VR4
4.7510

4.7ma

S3

VR3
4.7510
R9

VR2
4.7540

4.7510

effectively

this component charges up through
the timing resistance. Eventually the
voltage here will fall below the transition voltage of gate 2, resulting in
the output reverting to the high state
at the high state once again, and its
output therefore returns to the low
state. The circuit is now back in its

ready to be
started on another timing run by
original state and is

briefly operating S2 once again.

of

the timing resistance, with the

specified at the beginning of this

article.

Of course, on/off switch S1 must

be in the "off" position when using the
timer or S1 will keep the set switched

on regardless of the timer circuit.
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Front view of the Bedside Radio.
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COMPONENTS -77 -A Resistors
R1

1001d2

R2
R3
R4

6800
2.7kf/

4.7kli

R5

820

R6
R7
R8
R9

10

4.7kfl
4.742

See

4.7MO

All 3W carbon ± 5%

Potentiometers
47k0 carbon log.
VR1
VR2-VR7 4.7M11 vertical preset (6 off)
of

the

components

are

assembled on a 0.1 inch matrix strip board having dimensions of 37 holes
by 24 strips (334 x 212 inches). This is
a standard size in which the board is
sold. The component layout is shown
in Fig. 2.

Drill the 3.3mm diameter mounting holes for the panel and the ferrite aerial, and make the 22 breaks
in the copper strips before inserting
and connecting the components. Be
careful not to omit any of the 10 link
wires.

The cmos chip IC3 is the last component that is connected, and it
should

be

left

in

its

Page 553

Capacitors

COMPONENT PANEL
Most

Talk.

protective

packaging until it is time to fit it onto
board. It should either be
soldered into place using an iron having an earthed bit or it should be
fitted into an i.c. socket. Handle the
device as little as possible.
The Ambit ferrite aerial used in the
prototype has plastic mounting clips
which enable it to be easily mounted
on the component panel using a
couple of short M3 or 6BA bolts and
the

fixing nuts.

C1
C2

C3

100/IF 10V elect.
10nF polyester type C280
300pF solid dielectric variable (Jackson Dielecon or similar)

C4
C5
C6

100nF polyester type C280
220nF polyester type C280

C7

1nF ceramic plate

C8
C9

100µF 10V elect.
100nF polyester type C280

100pF 10V elect.

C10 1.5nF ceramic plate
C11

C12
C13

£12

470µF 6.3V elect.
100nF polyester type C280
100/4F 10V elect.

Semiconductors

tuned radio frequency i.c.

IC1

ZN414

IC2

TB A820 a.f. amplifier i.c.
CD4011 CMOS quad 2 -input NAND gate
BC179 npn silicon
1N4148 small -signal silicon diode (2 off)

IC3
TR1

Dl. 2
Switches
S1

s.p.s.t. miniature toggle

S2
S3

push -to -make, release -to -break
2 -pole, 6 -way rotary type

Miscellaneous
B1
9V type PP3
LS1

miniature moving coil loudspeaker, 8 to 800 impedance

SKI 3.5mm jack socket with single break contact
L1

Aerial coil, Ambit type MCW2 or Denco type MW5FR, or any other m.w.
ferrite aerial coil wound on 9.5mm diameter ferrite rod with fixing clips

Case, dimensions 190 x 110 x 60mm plastic or wood; 0.1 inch matrix stripboard

A Denco MWSFR aerial also works
well in this circuit, and can be
mounted on the panel using a couple
of 9.5mm "P" type cable clips.

37 holes x 24 strips; battery connectors; speaker fret; connecting wire.

CASE
A plastics box measuring about 190
x 110 X 60mm is used as the case for

the prototype. The case cannot be
much smaller than this if it is to comfortably accommodate all the components, and a metal type is not suitable
as

it would screen the ferrite aerial

and virtually eliminate
pick-up.

any signal

The component panel is mounted
on the removable rear section of the
case using a couple of M3 or 6BA
fixings, but it is not finally bolted
into place until it has been wired up
to the rest of the receiver.
The layout of the front panel can
be seen from the photographs. The
rectangular cutout for the speaker

can be cut using

a fretsaw or a
miniature tile. Alternatively a grill

of small holes can be drilled. A piece
of speaker cloth or fret is glued over
the rear of the cutout and the speaker
is carefully glued onto this taking

550

View inside the completed unit. Timing selection switch S3 can be clearly seen with
its complement of variable resistors, VR2 to VR7.
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Inset left shows a close-

BEDSIDE

view of the timing
selection switch S3. Only
VR7 has been drawn out
in full but all the presets
should be soldered directly to the switch tags in a
similar way. Reference to
the photograph opposite
up

V636
11?

RADIO

will make this clearer. One
tag

of

VR2

been

has

soldered to the first tag
of the unused portion of

4'33

the

switch

to

make
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The frequency coverage of the set

depends

HOW
IT WORKS

to

some

extent

on

the

position of the aerial coil on the ferrite rod. If the set cannot tune down
to stations at the low frequency end
of the band (the vanes of VC1 fully

BATTERY

POWER SUPPLY

meshed), this can be corrected by

moving the coil further onto the fer-

rite rod.

A lack of coverage at the other end
of the band can be currected by mov-

ing the coil towards the end of the
rod.

FERRITE

AERIAL

When a suitable position for the

coil has been found it should be glued

LOUDSPEAKER

or taped in place to prevent it from
slipping out of adjustment.

Radio signals from the transmitter induce electrical signals in the
ferrite aerial. A certain portion of these are selected by the tuned circuit
and passed onto the t.r.f. radio chip where they are processed into a low
frequency or audio signal. This is then passed into the audio amplifier i.c.
the output of which is used to drive a loudspeaker.
Power to the unit passes through an electronic time delay switch. This
consists of a monostable circuit which keeps the radio switched on for a
preset period after the main switch has been turned off, thus allowing the
listener to dose off to sleep without needing to turn off the set manually.

care not to smear any adhesive onto

the diaphragm. Use a good quality
adhesive such as an epoxy type.
When the other components have

been fitted onto the front panel and
the

earphone

socket

has

been

mounted on the left hand side panel
of the case, the remaining wiring can
be completed. This is illustrated in

Fig. 2.

PRE-SET RESISTORS
The six preset resistors are adjusted
by empirical means to give the correct
time delays with a reasonable degree
of accuracy, starting with VR2 which

sets the 5 minute switch off delay.
Resistors VR3 to VR7 are then ad-

ADJUSTMENT
Thoroughly check all the wiring for

mistakes, and when confident that
there are no errors, connect a battery

and switch on. In most locations it
should be possible to receive a number

of stations at good volume even during daylight hours, and it should be
possible to pick up more after dark.

justed in sequence to set the 712, 10,

1212, 15, and 1712 minute delay times
respectively.

The presets must be adjusted in this
order. This is a rather time consuming

task and unfortunately there is no
short cut, but at least in this application a high degree of accuracy is not
necessary, and it is only necessary to

get the actual times within a few

seconds of the specified ones.

which is like a miniaturised but greatly
improved version of Kew.
Apparently Len or Bill have what are
called "Green Fingers". On the way home
this will be contrasted by the little woman
with her own garden which looks like an
inferior version of the Matto Grosso.
However, there is another side to the

By PAUL YOUNG

coin. When a fuse blows, the toaster,
or vacuum breaks down, then we elec-

tronic types come into our own, someone
ought to say that we have "Blue Fingers".
Only a short while ago my wife switched

on our electric cooker, there was an

almighty flash and a bang and the company fuse had blown. This would have

Mail Order and Books
This is a time with shortening days when

the old hands will be deciding on their
next project, and equally important, many

new recruits will be joining their ranks.
In one or two issues about this time,
usually devote some space to giving
guidance on component buying and this
I

year will be no exception.
will commence as usually do with
I

I

pointing out that considerable use has

to be made of firms who offer Mail Order
facilities, and the first step is the acquisition of at least four good catalogues.
It is best to accept the fact, straight away,

that the number of electronic components is now so vast, that you are unlikely

to be able to get all your requirements
from one supplier.
Also, I think a few extra reference books
would not come amiss. First of all I would
suggest Basic Electronics prepared by

Malcolm Plant for the Schools Council.
It is in five parts which can be purchased

552

separately and is modestly priced.'Eventually
would suggest that Foundations
of Wireless and Electronics by Mr. G.
I

Scroggie is a "must".

Another book I would strongly recom-

had the Lens and the Bills yelling for
help and dialling 999, but did old "Blue

Fingers" turn a hair? Not a bit

of itl

In a trice he had the back off the cooker
and quickly sized up the situation.

sistor Selector.

The main supply is connected to terminals with insulators big enough to
carry the National Grid. The positive
terminals had been arcing across to the

Blue Fingers

the insulation into about three pieces.

mend

the

Dictionary of Electronics
published by Penguin. Lastly
would
is

I

suggest the Towers International Tran-

earthed metalwork until the heat had split

I am certain that many of our readers
are married men and will confirm what
I am about to say.
You find that within a few months
of being spliced, you are being compared,
always unfavourably, to Betty or Daisy's
husband, Len or Bill. Compared to them
you are a lazy good for nothing!

It turns out that Len or Bill, regularly
clean all the windows, paint the house
inside and out, and needless to say do

all the gardening.
When you visit them, you are certain to

have a conducted tour of the garden

The negative insulator was perfectly
good, so I swapped them over. I reasoned

that the potential difference between the
negative

line

and

earth was minimal

although this is not always the case.

An interesting sidelight on this, is the
fact that the cooker is fed through a 30
amp fuse and a 60 amp before the com-

pany fuse which is rated at 120 amps.
Only the 120 amp fuse had blown. This
looks like a practical example of Froud's

Law "A transistor protected by a fast

acting fuse will protect the fuse by blowing first"!
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Features of the receiver i.c. include all

timing from an on -chip oscillator and
automatic error detection. Only 614A of

current is taken from the 9V supply by the
transmitter on standby.
Typical applications would be the

remote control of toys and models and

domestic remote controls such as garage
door operation, TV and hi-fi control. The
transmitter and receiver can be combined

to give a flexible system using as the
control link a cable, sound, ultrasonics,

visible light, infrared or radio frequency.
Further details, price and stockists
can be obtained from Celdis Ltd., Active
Components Division, Dept EE, 37 Love rock Road, Reading, Berks, RG3 lE D.

Talking of radio frequency, the Toko
i.c.s. KB4446 and KB4445, available from
Ambit International, provide the designer
with the opportunity to build a 4 -channel
f.m. radio control receiver and transmitter
on the 27MHz band.

All necessary data is contained in a

comprehensive data sheet which comes
with the i.c.s. Also contained in the data
sheet are two circuits, one for the trans-

Vowel Power
Most of our readers will no doubt have

mitter and one for the receiver. The system

of the Texas Speak and Spell
education aid which lets children have
fun while learning to spell. Now comes
news that it has been given a bigger
heard

is based on the standard 27MHz band,

i.e. 9.6V operation for the transmitter and
4.8V for the receiver, 1-2ms pulse width.

The transmitter i.c. (KB4445) only requires the channel and r f. timing components together with an r.f. power transistor around it to give a practical working

vocabulary.
The standard machine has a 240 -word

vocabulary and now by the addition of a
plug-in word module a further 140 words
has been added. The new plug-in word
memory, called "Vowel Power", works in
exactly the same way as the built-in processor but concentrates on words with
difficult vowel sounds.
The new words relate to vowel sounds
in four categories: short vowel sounds

circuit. In the case of the receiver (KB4446)

there are two input tuned coils together
with a mixing coil, an i.f. ceramic filter
and a detector coil, which with a sprinkling of R's and C's is all that is required.
With the addition of a transistor in the
r.f. input stage the sensitivity can be in-

such as neck and much; long vowel

creased from 40µV to ZuV.

sounds like wheel and toast; two letter
or blended vowel sounds like cloud and
clown; and words where the letter "r"
changes the vowel sound sound-such

To sum up, these i.c.s. are a good buy
for the home constructor wishing to
develop his own radio control system.
Available from Ambit International,
Dept EE, 200 North Service Road, Brent-

as germ and church.
An improved voice synthesis is another

feature of the Speak and Spell which
retails for about £50. The plug-in word
memory, which is the first of a series,
retails for about £15.

wood,

Essex, CM14 4SG, the current
price of the KB4445 is £2.30 and the

KB4446 £2.65 including VAT. If purchased
as a pair the combined cost will be £4.75.

A charge of 35p post and packaging is

levied.

Remote ICs
A couple of exciting new integrated
circuits for the experimenter take the

Hooked
The versatility of the miniature EZ test
hooks have often proved invaluable in the
workshop when checking out experi-

The SL940 is a bipolar, pulse trans-

has been that the interconnecting wires
tended to get in the way and often been

used to select the required command
which is transmitted as one of 32 5 -bit
code words. These words can be modu-

lated as PPM onto a single carrier fre-

quency or transmitted as baseband
pulses.
The ML920 receiver is a 24 -pin PMOS/
LSI integrated circuit which, after de-

modulation of the incoming signal, first
verifies and compares two consecutive
code words. The signal is then decoded
to give 20 channels, three analogue controls plus six other control functions.

any supply problems as this will obviously
vary from area to area and any good DIY

or Hardware shop should be able to
supply most items.

The TV aerial claw clamp for securing
the boom to mounting pole was purchased
through a Tandy store.
The only electronic items of note in this

part of the Weather Centre are the infra
red emitter (TIL32) and the infra red

Lights Failure Monitor

No purchasing problems should

be

experienced with components for the
Lights Failure Monitor.

In view of the large number of semiconductor devices required some ad-

vertisers may even be willing to quote a
special price for a "semiconductor pack"
for this project.

Bedside Radio
Most components for the Bedside Radio

are generally available and should not
cause concern.
However, should

any

readers

have

difficulty in obtaining the Dielecon 300pF
tuning capacitor this is available from
Home Radio. Also, suitable aerials are the
MCW2 from Ambit International and the
MW5FR from Denco Ltd., Dept EE, 355
Old Road, Clacton -on -Sea, Essex, C015
3RN.

Precision Parking Pad

Choosing and locating a magnet for
the reed switch operation could prove

quite a problem for the Precision Parking
Pad. Probably one of the Eclipse range
from James Neill (Sheffield) Ltd., would
prove most suitable. The Minor 801 magnet

or the 811 Power Magnet would seem to
be ideal. These should be stocked by any
good hardware shop.
No troubles should be encountered with
the rest of the components for this project
as they are generally available from most
advertisers.

Checking through the list of components for the Duo-Deci Timer we cannot

Currently not on general supply, but
available from Celdis Ltd, is a two -chip
remote control system comprising the

mitting circuit. Single -pole switches are

This months concluding article for the
Weather Centre project deals with the
hardware. It is difficult to generalise on

Duo-Deci Timer

spotlight this month.

Plessey SL490 pulse -transmitting remote
controller and ML920 receiver.

Weather Centre

detector (TIL78). These are available from
several suppliers and should not be
difficult to find.

Remote Control

By Dave Barrington

CONSTRUCTIONAL PROJECT S

mental "lash -ups". The only criticism

more an hindrance than help.
To allow greater flexibility of movement,
when making test connections, EZ Hooks
have recently been introduced joined by

a p.v.c. coil cord which expand from a

closed position of 180mm to 915mm. The
leads are available in ten colour -coded
colours.

Further information on the complete
range of EZ Hooks is available from the
British Central Electrical Co. Ltd., Dept
EE,

Unit

10

Carvers Industrial

Southampton Road, Ringwood,
BH24 1 JS.
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Estate,

Hants,

foresee any supply snags. People like
Maplin, Watford, and Marshalls seem to
stock most items.

TTL Logic Probe
No buying problems should be experienced with parts for the TTL Logic Probe.
Most of our advertisers who specialise in
semiconductors should be able to meet

any orders.

TTL Power Supply
Standard parts are used throughout
the TTL Power Supply and there should be
no problems in obtaining components.

The transformer should have an output

of at least 6V and a rating of not less than

2A. The Universal Chassis member is
available from Home Radio, catalogue
number CU56A and the voltage regulator,
LM309K, can be found in most
suppliers' catalogues.

type
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article describes an easy to
build two -digit timer with optional
decimal point.
THIS

To time an egg, develop a film or
do some other process taking up to
a maximum of 9.9 minutes, the "fast"
range is used.
For fixing and washing film or
prints, barbecuing sausages or parking time watching, the "slow" range
is selected.

Operation is from a 4.5 volt battery or from a mains operated battery eliminator if the timer is used
extensively.

CIRCUIT OPERATION
Fig. 1 shows the complete circuit
and its operation is straight forward
and easily followed. Power is applied

Timing is not initiated until S2 is
closed. When this happens S2a applies

voltage to TR1 and associated components whilst S2b previously held
open to keep the display at 00 closes
to allow the pulses to be counted.
COUNTER

The counter i.c. 1C4 is driven by
the pulses from TR1 via TR2. These
pulses are delivered at either 0.1 or
1 minute intervals, according to the
setting cf Si. The 7490 chip, IC4,
is a binary coded decimal decade

counter. It receives pulses at pin 14
and translates these into a binary
output at pins 11, 8, 9 and 12. These
binary outputs pass to pins 6, 2, 1
and 7 of the 7447 decoder -driver i.c.
1C3.

This integrated circuit decodes the

binary inputs into a form that will
drive the displays Xl and X2 and
this appears at pins 9 to 15. Decoding is so arranged that the correct

sectors of the seven -segment display
are illuminated to display the numbers.
The components IC1, 1C2 and X2

thus count from 0 to 9 as pulses
arrive at pin 14 of IC4.

TENS AND UNITS
At the next pulse, 1C4 provides an
input to IC3 which is decoded to re-

turn the numeral to 0 and a pulse
passes from pin 11 of 1C4 to pin 14
of 1C2. This then provides a binary
output for the number one which is
decoded by IC1 and thus the "tens"
numeral is advanced.

to the circuit via S3 and no more
than 5 volts should be used because
of the TTL devices in the unit.
The

"fast"

or "slow"

range

is

selected by means of Si. With S1 in
the

"0.1"

position,

capacitor

Cl

HOW IT WORKS

charges through VR1 and RI. When
the emitter of the unijunction tran-

+ Ve

sistor TR1 reaches sufficient potential

due to Cl charging, TR1 conducts

DECODER

and discharges Cl.

The process is repeated over and
over again, and VR1 is adjusted so
that this takes place at 0.1 minute
or 6 second intervals. When S1 is in
the "1" position, Cl charges through
VR2 and R2 so that pulses are produced at the rate of one per minute
instead of one every tenth of a
minute.

The decimal point on Xl is

illu-

minated when Slb is in the 0.1 position. It will be seen that the device

will read down to 0.1 minutes on
the "fast" range and 1 minute on the

"slow" range and it is felt that this

is easily close enough for the sort of
activities the author has in mind. The
two -range, two -figure indication also
allows considerable simplification.
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IRESET1

RANGE
SWITCH

DECODER

[COUNT ,
RESET
L__TO PINS

10

COUNTER

COUNTER

PULSE
GENERATOR

An oscillator provides pulses at the rate of one every second or tenth of
a second according to the setting of the range switch.
These pulses are passed on to the first counter which causes a seven segment display to count up by one every time a pulse is received.
Every tenth pulse causes the display to return to zero and pass a single
pulse on to the next stage where it is counted in the same way.
When 99 pulses have been received, the displays both return to zero
and the process starts all over again.
To reset, the power is removed from the oscillator and fed to the reset
inputs of the counters.
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Fig. 1. Full circuit diagram of the Duo-Deci Timer.

This continues until 99 is reached.

Afterwards, with the board re-

For the "fast" range, the decimal
point is switched on and lies to the
right of the units digit, that is be-

tween the two numbers. In fact this
forms part of X2 and is illuminated
when pin 6 is earthed.
If a battery eliminator is used, it
should be plugged into SKI. It must
be at a voltage of less than 6 volts.
Diode D1 is used to provide protection against the battery eliminator
being connected the wrong way round

and also drops the voltage down by
about 0.6 volt thus allowing the more

common kind of eliminator or even
a large 6 volt battery to be used.
Outside view of completed unit.

THE CASE
The timer is designed to fit into a
case measuring 100 x 70 x 40mm, and
is therefore very compact in construction.

Cut the 0.1

inch s.r.b.p.

matrix

board down to 76 X 52mm and place
it

against the top of the case. This

will enable you to position the holes
for the three 8BA mounting bolts
which can be drilled through the
board and the case. Once the holes
have been drilled, the three 8BA
bolts can be fastened in position and
spacers added so that the board
stands about 8mm clear of the front
of the case.
Apertures are made to match the
positions of the displays X1 and X2.
This can be done accurately by drilling a few small holes so that a small
flat file can be introduced. The holes
are then filed to shape, checking as
necessary that they will agree with
the actual positions of the displays
on the circuit board.
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moved, make three slots for the
switches. Again a few small holes are
drilled and the holes filed to shape.
Of course you will also need to drill
holes for the securing screws as well
as these slots. The switches should
be left off for the time being.
The battery used in this project
is a three -cell flat battery type 1289
and it lies horizontally on top of the
circuit board. Card or similar material
is placed between the board and the
battery.

THE I.C.S
The i.c.s fit into 14- and 16 -pin d.i.l.
holders. Although not absolutely

essential, they save a great deal of
time and trouble when securing the
i.c.s and there's no worry about thermal damage. This also applies to the
displays X1 and X2.
Make sure you insert the i.c.s correctly when all the construction is
completed. Pin one is always identified by a spot or indentation on the
body.

CIRCUIT BOARD
Assembly again is fairly compact

and a few points should be noted.

Fig. 2 shows the top or display side
and also the underside. Pre-sets VR1
and VR2 are mounted on the underside so that they can be adjusted.
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DUO-DECI TIMER
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Fig. 2 (above) Wiring

and layout details of
the circuit board. Care
must be taken that
crossing wires are ad-

equately insulated.
Photograph left shows
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the circuit board from
the prototype unit.

approximate
dos
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When fitting the components make
sure that all components are mounted

lower than the top of the display
chips. The transistors will therefore

COMPONENTS ,,sv'M

be very close to the board. Care must

be taken to heatsink the transistors
when soldering.

6842
680kn

R1

The resistors R7 to R21 which are
in series with various segments of the
displays should be as small as possible in size and 18 watt types will
be adequate.
The first job when assembling the
board is to wire the power lines to
the i.c.s; positive to pins 3, 9, and 14
on X1 and X2, pins 16 on 1C2/4 and
pins 5 on IC1/3; negative to pins 6, 7
and 10 on IC2/4, and pins 8 on IC1/3.
Other connections can then be put in
as shown in Fig. 2.

Positive and negative circuits are

wired with thin flex or 22 s.w.g. wire,
although 30 s.w.g. is strong enough
elsewhere and is much more easily

handled. Sleeving is

Resistors

added as and

when required.
With R16, R20 and R21, the leads

should be shaped so that no short

circuits can arise, these components
being near R17, R18 and R19.
It is helpful to use colour coding

for some of this wiring, especially

things such as red for positive, black

for negative and orange for re -set
line.

R2
R3
R4
R5
R6
R7 -R21

See

22012
47012

2.7k0
2.2k11

27012 f W miniature (15 off)

All IW carbon ± 5% unless otherwise specified
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Potentiometers
50k0 miniature horizontal preset
50042 miniature horizontal preset

VR1

VR2

Capacitors
C1

100,uF 6V elect.

C2

10nF disc ceramic

Semiconductors
TIS43 n -channel unijunction
BC107 npn silicon
IC1, IC3 7447 b.c.d. to seven segment decoder/driver (2 off)
IC2, IC4 7490 b.c.d. decade counter (2 off)
D1
1N4001 1 A 50V silicon diode
X1, 2
DL707 8mm common anode seven segment display (2 off)
TR1

TR2

Miscellaneous
d.p.d.t. slider switch (3 off)
3.5mm jack or other socket to suit battery eliminator
B1
4.5V flat pack battery type 1289
Plastics box, size 100 x 70 x 40mm; 0.1 inch perforated s.r.b.p. board, size
52 x 76mm; 14 pin d.i.l. i.c. sockets (4 off); 16 pin d.i.l. i.c. sockets (2 oft); 8BA
nuts, bolts and spacers; inter -connecting wire; stiff wire for battery connectors.
S1, 2, 3

SK1

OFF -BOARD CONNECTIONS
The switches and battery are wired
to the board using thin stranded wire.
Situate the switches approximately
on the front panel according to Fig. 2

and wire them to the various points
on the board, leaving an inch or so
of extra wire. Note that S2 and S3
are joined. Battery negative also runs
from S2.

Flat clips for the battery can be

made from thin metal or paper clips
and soldered to the leads, so that
they can be fastened to the battery.
Make sure that you connect up with
the correct polarity.
TESTING

This is most readily done before
fitting the board or switches in the
case. Initially set VR1 and VR2 at

about middle position. Closing S3
should illuminate the displays and

Interior view of the
finished timer. Note
that the component

side of the board
faces the front
panel.

setting S1 at the 0.1 position should
light up the decimal point.
With S2 closed, a count should
begin to appear and run to 9.9. Meanwhile, VR1 can be adjusted so that
the units change at exactly six -second
intervals, or ten per minute.
Afterwards adjust VR2 for one minute intervals. Opening S2 returns

the displays to zero.
The switches can then be bolted to
the case and the board located on its
three bolts and fixed with nuts. The
back of the case can then be screwed
in position.
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Experiments for

1-9V

C2

TEACI-H_80

R4
IOkO

0.11.1F

TR1
setae

Datil

b

EXPERIMENT 11.1:
WEIN BRIDGE OSCILLATOR

I B1

IC1

I 9V

CA3140

2

MEM

3300

4

Components needed: 100k523W resistor,

BC478

10k52 pni resistors (2 off), 330523W resistor,
0.114F capacitors (2 off), CA3140 op -amp,

R2
AA

BC108 transistor, BC478 transistor.

A sine wave oscillator circuit which
drives

a

loudspeaker

is

shown

700i(f2

a

ICAO

in

Fig. 11.11a with the layout of the components on the Tutor Deck in Fig. 11.11b.
Because the op -amp itself cannot

supply enough current to drive a loudspeaker directly, a buffer has been added

in the form of the complementary pair
transistors TR1 and TR2, with the resistor R3 used to limit the output current of

VR2

RI
0 1PF

/00kflb

LS1
OV

eon

-r

I B2
19V

T

-9V

the op -amp.

Feedback has been taken from the

point where the buffer joins the speaker
and a conventional Wien Bridge circuit
has been used.
The gain has been made variable by
using a potentiometer VR2 to vary the
voltage fed back to the inverting input.
When the circuit has been connected

up note how altering the setting of the
potentiometer VR2 alters the output. For

part of the track there is no output: the
loop gain is less than one. As the pot is
turned up the oscillation begins but as it
is increased the sound becomes much
harsher because the output is being distorted as the voltage hits the power
rail. At a smaller range of settings the
sound is quite clean because a pure (or
nearly pure) sine wave is being produced.
11.11(a) (top right) The circuit of
Experiment 11.1.
Fig. 11.11(b) The layout of Experiment 11.1
Fig.

on the Tutor Deck.

EXPERIMENT 11.2:
TRANSISTOR
MULTIVIBRATOR
Components needed: 1k52 3W resistor,
10k52 3W resistors (2 off), ORP12 light
dependent resistor, 0.1/4F capacitors (2
off), BC108 transistors (2 off), 1N4148
diodes (2 off).
The circuit of Fig. 11.12a shows a
simple multivibrator whose frequency is

set by the amount of light falling on a
light dependent transistor.
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EXPERIMENT 11.3:
OP -AMP MULTIVIBRATOR

An op -amp version of the multivibrator
is shown in Fig. 11.13a with the layout on
the Tutor Deck in Fig. 11.13b. Again the

output buffer circuit has been used to

Components needed: 101(0 IW resistors (2 off), 33052 IW resistor, ORP12

enable the op -amp to drive a speaker.

When the output (at the speaker) is at
its most positive the capacitor charges at
a rate determined by the resistance of the
I.d.r. The voltage at pin 3 of the op -amp

light dependent resistor, 0.1/4F capacitor,
CA3140 op -amp, BC108 transistor, BC478
transistor.

will be approximately +7V.
When the voltage on C1 reaches this
voltage the inverting input will be higher
than the non -inverting so that the output
will now swing to near the negative supply
rail. The voltage at pin 3 is now -7V and
C1 discharges through the I.d.r. until it

reaches this voltage. The output then

swings positive and the cycle starts again.

+9V

"tk4k

PCC 1

TR1

ORP12

BC108

7

R2

IC1
CA3140
3
4-

33012

4.

R3

TR2
0478

MA/
10k/2

LS1

son
OV

B2
9V

T

- 9V

Fig. 11.13(a) The circuit of Experiment 11.3.

Fig. 11.13(b) The layout of Experiment 11.3 on the Tutor
Deck.

The on and off times are the same for

both TR1 and TR2 since the circuit is
symmetrical. The load of one of the
transistors is the speaker itself which

aC)--1

be-YI
20V®

C)-A
S2

(DJ

II]

0 OV 0
S2

20V@

saves using a separate amplifier stage.
Moving the hand across the I.d.r. will

change the note from a high pitch to a

very low pitch.
Note the diodes which are placed across
the base to emitter junctions of both

transistors. These are required to pre-

vent the voltage on the base being pulled

to -8.3V when the collector voltage on
the opposite transistor goes from 9V to
OV. If the base is pulled more than 5V
negative with respect to the emitter, there

is the possibility that the transistor will
be damaged.

Fig. 11.12(a) (far left) The circuit of Experiment 11.2.

Fig. 11.12(b) The layout of Experiment 11.2
on the Tutor Deck.
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part of which is doped so as to be

Part 12

n -type and part of which is p -type.
The n -type region forms a channel
through the p -type region and ter-

By S. R. Lewis,

B.Sc.

minals are placed at either end of
this region, these being given the
names source and drain.

A third terminal makes contact
with the p -type area of the chip
under which the channel passes.
This terminal is the control input
and is termed the gate.
The diagram shows the channel
made of n -type material but a com-

plementary type of f.e.t. can be

made with the channel made from
p -type material and the rest of the
chip n -type.

The description of the action of
the field effect transistor which
follows assumes n -type channel,

but the operation of a p -channel
device is similar except that all

the voltage polarities are reversed.
Fig. 12.2 shows the symbols for

both p -type and n -type channel
devices. As with the bipolar transis-

tor, an arrow in the symbol distinguishes between the two types.

the common bipolar
transistor the most impor-

tant semi -conductor device must be

the field effect transistor or f.e.t.
Discrete f.e.t.s are similar to

ordinary transistors in that they

have three terminals, one of which
controls the current flow from one
of the other terminals to the third.
However the principles upon which
f.e.t.s are based are quite different

The channel through the f.e.t.

The basic idea behind field effect

NEXT to

is

normally has quite low resistance
so that if a voltage is applied
across the source and drain then a

superficially much easier to

understand than the principles
behind the bipolar transistor.
A diagram of the geometry of a

junction field effect transistor

Fig. 12.1 (left) Diagram

of an n -channel type junction f.e.t. The
source and drain make contact with a
channel which is completely surrounded

is

shown in Fig. 12.1. Essentially the
f.e.t. consists of a chip of silicon,

by the gate region.

Fig. 12.2 (below) (a) the symbol for an
n -channel junction f.e.t. and (b) the symbol

of a p -channel junction f.e.t.

12.3 (below) The reduction of the
effective conductivity of the channel is
Fig.

from the bipolar transistor and
hence it has unique properties

shown as the gate is made progressively
more negative with respect to the source.
At (a) the gate is unconnected so there is
no field. At (b) the gate is slightly negative
thus reducing the effective cross-section

which enable it to be used in appli-

cations where bipolar transistors
need a great deal of external components to do the same job.
The other reason why f.e.t.s. are

of the channel and at (c) the gate is so

negative that no current can flow through
the channel.

so important is that they are by
far the most widely used type of
transistor in logic integrated circuits (i.c.$).

I

F.e.t.s can be made very small
and therefore an extremely large
number of logic elements can be
packed together on a single chip
of silicon. This has enabled the

development

of

g

wi

microprocessors

with tens of thousands of com-

ponents on a single chip at a price

that is well within the grasp of
amateur constructors.

FrA

THE FIELD EFFECT

The field effect principle was
developed in the early fifties, just
when mass manufacture of bipolar
transistors was starting.
560

to)

Ib)

(c)
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current will flow. If now the gate
is taken negative with respect to
the source then the p -n junction
will be reverse biased and a field
will be set up within the channel.
The effect of this field is to
reduce the number of current carriers in part of the channel. This
effectively reduces the cross-sectional area of the channel thereby

INSULATIN5
L

AYER.

increasing its resistance. This effect

is increased as the gate voltage is
made more negative until a point

Fig. 12.4 (left) This circuit shows a simple way of biasing
a junction f.e.t. so that the gate is negative with respect to
the source. The voltage drop across R3 determines the
negative bias since R1 holds the gate at OV.

is

reached where the effective
cross section of the channel has

Fig.

12.5 (a) shows the construction of an n -channel
depletion type m.o.s.f.e.t. and (b) an enhancement type
m.o.s.f.e.t. The gate is separated from the silicon by an
oxide insulating layer.

been reduced to zero making current flow from source to drain
very difficult. Fig. 12.3 shows this
process in diagrammatic form.

TABLE 12.1:
2N3819 characteristics

The essential point to note is
that the f.e.t. is operated with its

Type Pfte (max)
2N3819 200mW

p -n junction reverse biased so that

only a tiny leakage current flows
through the gate terminal. They
can therefore be described as
voltage operated devices rather
than current operated devices as
bipolar transistors are.

It is the fact that the gate ter-

of signals from high impedance

high impedance of the f.e.t. is very
useful.

Like the transistor we need to

can be passed through the f.e.t.

without damaging it. This is given

the name /th,0.,). The maximum
power dissipation is quoted as
Ptot (,tutx) .

The maximum drain to source
voltage is I/do.), and the maximum drain to gate and gate to
source voltage are Vd(,n..) and
Vg,o..) respectively.

The resistor connected to the

source to drain with the change in

megohms and upwards are common. The signal which is to be

change of one volt.

input impedance of the circuit is
kept

high.

Values

of

a

few

amplified can be applied using a.c.

coupling to the gate and the output can be taken from the drain.
As well as the f.e.t.s which we

have looked at so far which go

under the name of junction f.e.t.s
there has grown up a number of

other types of f.e.t. and we will
now take a look at some of the
more important types.
M.O. S. F. E.T.S.

F.E.T. BIASING

different from that around bipolar
transistors because of the fact that

Undoubtedly the most important
type of f.e.t. to the semiconductor
integrated circuit manufacturer is
the metal oxide silicon (or semi-

gate terminal.

conductor) f.e.t., usually abbreviated to m.o.s.f.e.t.

The circuitry around f.e.t.s

is

virtually no current flows in the

In order to use an n -channel

f.e.t. as a linear amplifier the gate
must

be

biased

negative with

respect to the source. If there is
only a single supply rail then a
simple way of achieving this is as
shown in Fig. 12.4.
Current flowing

through the

source resistor R3 will produce a
voltage drop across this resistor
which can be calculated

using
Ohm's Law. A resistor R1 connects

the gate to the OV line and since
virtually no current flows through

this resistor, the gate will be at

The leakage current through the
gate terminal is an important parameter in f.e.t.s since the lower this
is, the higher the input impedance

be negative with respect to the

the name /,.(,a,c).

to achieve.

can be. This parameter is given

Yig

4000µmho

gate can be made large so that the

and given the symbol YF,. Its units
are mhos or micromhos, one mho
being a change of one amp for a

cannot supply current and so the

Vd9 (max)
25V

expressed in the same way as in
a transistor since what is important is the change in current from

is the inverse of resistance and is
given the name conductance. The
change in current produced by a
change in voltage is therefore
given the name transconductance

sources, that is sources which cannot stand low impedances placed
across them. A crystal for instance
as used in high stability oscillators

know the maximum current which

V,. (max)
25V

to the source.
Now current divided by voltage

unique properties. The main application area is in the amplification

tor, the parameters quoted are
different.

Vag (max)

25V

voltage on the gate with respect

impedance that gives them their

Because the device operation is
different from the bipolar transis-

/pis (max)

2nA

The "gain" of an f.e.t. cannot be

minal of f.e.t.s has extremely high

F.E.T. CHARACTERISTICS
Table 12.1 shows the characteristics for a 2N3819 n -channel f.e.t.

ids. (max)
20mA

OV. Because of the voltage drop
across R3, the gate will therefore

source which is what we are trying
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The underlying principle of the
m.o.s.f.e.t. is the same as the junc-

tion f.e.t. in that an electric field

is used to control the conductivity
of a channel, but the construction
and detailed operation are different.
Instead of the gate terminal
being a connection to a part of the
silicon, an insulating layer is
formed over the channel, the gate

being an area of metal on top of
this insulating layer which completely covers the channel.
Two types of m.o.s.f.e.t. can be
produced: in one the field produced
by the gate to source voltage can

decrease the conductivity of the

channel, as in the junction f.e.t., or
increase it, this being known as a
561

EXPERIMENT 12.1
TOUCH SWITCH
Components needed : lac/ 1W resistor

BI

(4 off), 2 .2kM.W resistor, IMO iW resistor,
2N3819 f.e.t., BC478 transistor, 5.1V
400mW Zener diode.

9V

/

The circuit of Fig. 12.10a shows a
simple touch switch that can be built
using an n -channel junction f.e.t. type

TOUCH

2N3819. The f.e.t. is biased into conduction using the self -biasing arrangement as
described in the text. In this state there
should be only about 2V across R2 the
drain resistor.
A finger has a skin resistance of around

a few hundred kilohms so when it

PLATES

B2
9V

is

placed across the two contacts the biasing
of the f.e.t. is substantially changed caus-

ing a much greater drain current to flow
and hence a greater voltage to be developed across R2.
The voltage change

across

R2

is

detected by TR2. A 5.1V Zener diode is

placed in series with the emitter so the base

it will conduct. The load or TR2 is formed
by the I.e.d. and its current limiting resistor

+ Vbe) below the positive rail before

R6.

must be at least 5.8V (Zener voltage

Fig. 12.10(a) (top right) The circuit of Experiment 12.1.

6

R5

n=a 6-6

{JANE WIRE
FOR CONTACTS

Fig. 12.10(b) (be/ow) The layout of Experiment 12.1 on the Tutor Deck.

2N3819

TR1

UNDERSIDE VIEW

RI

14

ICI

CD4024
TOP VIEW

Fig. 12.12(a) The circuit of Experiment 12.3.

Fig. 12.12(b) (right) The layout of Experiment 12.3 on the Tutor Deck.

RI

ICI

nom

L51

8on

CD4024
14

RS

II.IIIII

2

7

TRI

2

2

TR3
BC108

TR4

BC108

BC108

a
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2

1N4148

11,14148

a
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EXPERIMENT 12.2:
TIME DELAY USING A F.E.T.
1"

Components needed: 'IMO 1W resistor

off), lokn iw resistor (2 off), 2.2k0

(2

3W resistor, 10µF 16V tantalum capacitor,
2N3819 f.e.t., BC478 transistor, 5.1V
Zener diode.

The circuit of Fig. 12.11a shows a timer

circuit using the same f.e.t. as Experiment 12.1. There is no source resistor
in this circuit as we want to keep the
voltage across the two 1 MO resistors
R1 and R2 as low as possible.
When the pushbutton is pressed C1
charges up to about 16V. The gate of TR1

S2

1

s B1
Is

9V

Fig. 12.11(a) (right)

The circuit of Experiment 12.2.

toi./F
16V

TR1
2N3819

Fig. 12.11(b)
12.11(b) (be/ow)

The layout of Experiment 12.2 on
the Tutor Deck.

is at a voltage of about 1.5V so about
1.5V divided by 2M0 (0.75µA) flows
through R1 and R2.

When the pushbutton is released, C1
will start to discharge. Because of the
very high impedance of TR1 gate, all the
discharge current flows through R1 and

R1

+

/Ma

B2

R2
1M11

R2. The drain voltage will thus fall steadily
until the voltage across R3 is large enough

to cause TR2 to conduct when the I.e.d.
will light.
The changeover from I.e.d. off to I.e.d.
on is not particularly rapid and a Schmitt

trigger in place of TR2 would be advantageous.
To start the timing cycle again, press the
pushbutton.

EXPERIMENT 12-3:
VARIABLE PITCH OSCILLATOR
Components needed: 10kS2 1W resis-

tors (4 off), 221d2 3W resistor, 0.1/4F
capacitors (2 off), CD4024 7 -stage CMOS

divider, BC108 (4 off), 1N4148 diodes (2
off).

This circuit (Fig. 12.12a) makes use of a

CMOS integrated circuit type CD4024.
This circuit contains seven dividers

connected in series each of which will
divide their input frequency by two.

TR1 and TR2 are connected to form a
multivibrator as has been described in

detail in a previous issue. The voltage at
the collector of TR2 is a square wave of
frequency about 700Hz. This is applied at
the start of the divider chain.
TR3 and TR4 are connected in the
Darlington pair configuration. This is so

that the relatively small output current
which the CMOS circuit can supply can
be used to drive the loudspeaker.
TO FINS
12.11.9.

6.53 OR 3

The loudspeaker driver can be connected to any of the output pins of the
divider.

Working

along

the

pins

in

sequence as shown in the circuit, the
output tone will have a gradually lower
pitch. In fact each step lower will be an
octave below the previous note.

This circuit illustrates how integrated
circuits can be used to perform complex
functions which would take many discrete
transistors to build. It also shows how
easy it is to drive CMOS circuits since
we do not have to use a precise power
supply nor one of high current capability.
Nearly all the current drawn from the
batteries goes into the speaker.
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The attraction of f.e.t.s in integration is that the actual f.e.t.s can
be made very small in comparison

SUBSTRATE

with the area needed by bipolar

types. They are also relatively

simple to fabricate and consume

TRA

(C)

aI

p

only minimal power.
Logic
circuits have

OBSTRATE

m.o.s.f.e.t.s and with both types on

Id)

bi

the same chip. This latter type of

n

circuit goes under the name of

TRB

complementary m.o.s. logic which
is usually abbreviated to cmos. It
is outstanding for its extremely
low power consumption and warrants a more detailed look.

Fig. 12.6. The symbols for the various types of m.o.s.f.e.t. (a)

and (b) are depletion types whilst (c) and (d) are enhance-

ment types. (a) and (c) are n -channel and (b) and (d)
p -channel.

Fig. 12.7 (right) A CMOS inverter formed from a complementary pair of enhancement type m.o.s.f.e.t.s.

depletion type m.o.s.f.e.t.; in the
other there is no channel between

The n -channel m.o.s.f.e.t. is an

the drain and source until a gate
voltage of a given magnitude is
applied, this being known as an

important member of the family
since it can be used with a single
positive power supply. The gate
does not need to be biased nega-

junction f.e.t. can either be made

since a positive voltage on the gate
is needed to produce current flow
in the drain -source circuit.

enhancement type m.o.s.f.e.t.
Fig. 12.5 shows the geometry of
the two types, which, like the

with a p -channel or an n -channel.
The symbols distinguish between
the depletion and enhancement
types by using a dotted line

between the drain and source to
indicate that the

been

produced with an all p -channel
m.o.s.f.e.t.s, all n -channel

4,--0 OUT

IN

enhancement

type needs a gate voltage to complete the path (Fig. 12.6).

tive with respect to the source

LOGIC INTEGRATED
CIRCUITS AND F.E.T.S.
High density logic integrated
circuits use field effect transistors

almost exclusively although the
technologies used vary widely.

CMOS LOGIC
Complementary

m.o.s.

logic

circuits use both n -channel and

p -channel enhancement type

m.o.s.f.e.t.s on a single piece of
silicon. A single cmos switch is

shown in Fig. 12.7.

Transistor A requires its gate to

be negative with respect to its

source in order for it to conduct.
Transistor B requires its gate to

be positive with respect to the
source for it to conduct.

Since the two drains are con-

nected and the two gates are con-

nected it will be seen that when

one transistor is on the other is off
and vice versa.

In the off state the transistors

have very high impedance so while

one transistor is off and the other

PART 12 QUESTIONS
12.1. How many p -n junctions
are there in a junction f.e.t.:
a)

is on (it does not matter which)
change of 0-5V
a) 3000p m ho
b) 300pm h o

c) 3
d) 4
12.2. Large scale integrated circuits are usually made with
which type of transistor:

a) bipolar
b) junction f.e.t.
c) m.o.s.f.e.t.

CMOS logic uses

what

type of m.o.s.f.e.t.:
a) n -channel depletion

b) n- and p -channel depletion
c) p -channel enhancement
d) n- and p -channel enhancement
12.4. A m.o.s.f.e.t. when suitably

biased produces a change of

1.5mA

564

the gate

ductance:

1

b) 2

12.3.

in

voltage. What is its transcon-

drain

current

for

a

c) 3mho
d) 0.3mho
12.5. A 2N3819 f.e.t. with a
transconductance of 4000pmho
is biased so as to act as a linear
amplifier. What change in drain
current would be produced for a
1V change in gate voltage:
a) 4p A

b) 4mA
c) 40pA
d) 2.5mA

hardly any current will flow from
one power supply rail to the other.
It is possible for both transistors
to conduct but this only happens

when the gate voltage is exactly

halfway between the power supply
rails. If the switching voltage is

rapid then this current will only

flow for a very short time.
When either of the transistors is

in the on state, its impedance is

very low so the voltage at the common drain terminal will swing
almost from one power supply rail

to the other as the gate voltage is
swung from low to high.

Another important feature of

cmos circuits is that they will work

over a very large range of power
supply voltages. Typical commercial cmos circuits will operate with

PART 11 ANSWERS
11 .1

b). 11.2 c). 11.3 a). 11.4 b).

11.5 a).

power supplies of anything from
3 to 15V. This contrasts dramat-

ically with TTL logic circuits which
will only operate with a voltage of
5V +0.5V.
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LOW = L AMP OFF
HIGH= L AMP ON

1/4 CD4911

I/4 C04011

n -TYPE

111'-

SUBSTRATE

01

DRAIN

ADJUST

MI=

LAMP
100k

Fig. 12.8. The construction of a VMOS transistor. This

BRIGHTNESS
0.001pF

differs from ordinary m.o.s.f.e.t.s in that it has a v -channel

cut into the silicon.

The wide operating power supply

range means that the power rail
does not necessarily have to be

pure d.c. but a large

ponent can also be tolerated. Thus
the power supply for a cmos circuit
does not have to be well -smoothed

as it does for

TTL

Fig. 12.9. This circuit illustrates how easy it is to interface

low power logic in the form of CMOS to a high current

a.c. com-

and so can be

relatively uncomplicated and thus
cheap.

One problem with cmos circuits
is that they can be damaged by the
static voltage which is often
present on the body. This is

because the tiny capacitance on
the gate has a very low leakage

and so any charge tends to produce

very large voltages which exceed

the breakdown voltage of the
junctions.

Try to avoid touching the leads

of the i.c.s until they are in the
circuit, leaving them in the conductive foam in which they are
supplied.

F.E.T.S. IN LINEAR I.C.S.
In the last few years integrated

circuit manufacturers have managed to combine f.e.t. and bipolar

output in the form of a lamp.

transistors on a single chip thus

producing operational amplifiers
with extremely high input impedances but good drive capability

and speed. Usually just the input
stage is f.e.t. but some op -amps
are made entirely from m.o.s.f.e.t.s.
The CA3140 op -amp which has

been used in past articles is a combination of m.o.s. and bipolar tech-

nologies and the figures quoted

earlier testify to its extremely high
input impedance.

Until the last couple of years
f.e.t.s have not been produced

which are capable of operating at
high currents or powers. This gap
has now been filled by a new breed
of discrete f.e.t. known as v -channel m.o.s.f.e.t.s or vmos for short.
Conventional geometry of

m.o.s.f.e.t.s meant that high currents could not be achieved with-

FAMILY...

THERE WE WERE, MR PLUG, PINCHING
THESE WATCHES RIGHT UNDER THE
WAREHOUSE GUARDS' NOSES, WHEN
THIS ALARM GOES OFF.

instead of simply building up
layers on the surface of the silicon,

a v -shaped groove has been cut
which is used for the gate.

VMOS transistors can handle
currents of 10A but even higher
current types are now appearing.
They tend to be of the n -channel
enhancement type since this
allows a single power supply to be

used. The real attraction of these

POWER F.E.T.S.

JACK PLUG'

out huge chip area so a radically
different geometry was needed.
Fig. 12.8 shows a typical vmos
transistor and it will be seen that

vmos transistors is that currents of
10A can be switched by low power
logic like cmos making interfacing
between logic and things like
lamps or relays very simple indeed.
Fig. 12.9 shows a typical circuit.

At the moment the price for

these devices is very high but no
doubt as the demand increases the
price will fall and we will be seeing
them used in EE projects.
II
BY DOUG BAKER

ALARM BE MOWED! IT WAS
THE ALARM INCORPORATED IN DOPEY DICK')
'IWAREHOUSE
WRIST WATCH!)

WAREHOUSES USE SOME VERY
SOPHISTICATED ALARM SYSTEMS
THESE PAYS.
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ONE of the most useful pieces of
test equipment for troubleshooting digital circuits is a logic probe.
The probe to be described, which is
for use on orrL devices, uses three
l.e.d.s to indicate the state of the
logic under test; these 1.e.d.s are
labelled HIGH, LOW and PULSE.

The HIGH and Low l.e.d.s indicate
logic 1 and logic 0 respectively, and
when the point under test is oscillat-

ing between logic 1 and logic 0 the
relative brightness of these two l.e.d.s

gives some idea of the mark -space
ratio of the waveform.
The l.e.d. labelled PULSE flashes on

for one second every time the logic

level at the probe input changes

when the output of ICla changes

state, this change will not be reflected

in the output of gate IC2 until about
45 nanoseconds later because of the
propagation delays in gates IC2a, b
and c. Thus, for about 45 nanoseconds,

the inputs to gate IC2d are at the

same level, causing a 45 nanosecond
negative -going pulse to be produced.
This pulse sets the flip-flop formed
by IC1c and d, and D3 lights to indi-

cate that a change of state at the
probe input has been detected. The
flip-flop resets itself about one second

later when the voltage across Cl has
dropped to 0.9 volt; Cl is then
charged up again via R4.

state. This can be used for detecting
very short duration positive or negative -going spikes, which are much too
fast to be visible on the HIGH and Low

circuited input as being at logic 1,
the output of gate ICla will go low

whenever the input is an open circuit.
To prevent the probe from indicating
logic 1 for an open circuit input, TR1
was included in the circuit. Although
a BC183 was used in the original design, any small npn transistor should
operate satisfactorily in this circuit.

Integrated circuit IC2 is a quad
device, and is
wired so as to produce a short negative -going pulse whenever the probe
2 -input exclusive -on

input changes state. Since gates IC2a,

b and c are all acting as inverters,
the two inputs to gate IC2d are at

opposite logic levels, and so the output of gate IC2d is high. However,
566

Next make the cut-outs and solder
in position all the link wires (above

and below the board) followed by the
components. Note the orientation of
the l.e.d.s. These should be inserted
so that the height to their tips above
the board is a little more than the
radius of the case. In this way, when
the board is fixed in position the
l.e.d.s will protrude a little allowing
them to be seen more easily.
Drill three suitably sized holes in
the case to align with the l.e.d.s on
final position.

Connect flying leads to the board,
about 80mm to reach the probe point

CIRCUIT DESCRIPTION
ICl is a quad Schmitt NAND circuit, with gates ICla and IC1b being
used as inverters and buffers. When
(logic 1),
Dl will light; similarly, when the
probe input is low (logic 0), D2
will light. Since TTL regards an open -

the case.

the board when the latter is in its

l.e.d.s.

the probe input is high

are shown in Fig. 2. Note that there
are some link wires to be connected
beneath the i.c.s, and also on the
underside of the board.
Begin by cutting the board to size
and then filing it so that it is a little
smaller than the internal diameter of

and about lm for the supply lines.

Red and black leads to represent "+"
and "-" respectively are advised.
CIRCUIT BOARD

The circuit is built on a piece of

0.1in matrix stripboard, size 9 strips
by 29 holes. The i.c.s can be soldered
directly to the board or mounted in
Soldercon pins. If you wish to use i.c.
sockets, note that some types mount
the i.c. so high off the board that they
will not fit in the case. Similarly, if

you wish to use resistors rated at

more than 14 watt, check that they
can be fitted into the spaces allocated.
The case used in the prototype
was an exhausted container for Multi core solder with three holes drilled

in the side and spaced so that the

three l.e.d.s on the circuit board can
be seen through them.
The layout of the components on
the topside

of the board and the

breaks to be made on the underside

PROBE POINT

For the tip of the probe a small

nail was used. The nail was driven
through the centre of a cork shaped
to fit the conical end of the tube and
the section of the nail protruding
from the cork was covered with
rubber sleeving. It was necessary to

enlarge the hole at the end of the

tube so that the nail with its sleeving
cover would fit tightly in it.
Solder the probe lead from the

board to the head of the nail and

cover the joint with some insulating

tape.

Push the cork into the tube so

that the nail protrudes through the
hole in the tube. The cork can be
glued in place, but in the prototype
this was found to be unnecessary.
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Fig. 2. Circuit board layout and construction. Note that there are three wire links on the
underside of the board.

COMPONENTS

ii-sv I

Resistors
R1

10052

R2
R3
R4

220n
22052

142

All 1W carbon + 5%
page 553

Capacitor
C1

47pF 10V elect.

Semiconductors
IC1
74LS132 TTL quad 2 -input
Schmitt NAND gates
IC2
74LS86 TTL quad 2 -input
exclusive -OR gates
TR1
BC183 silicon npn
Miscellaneous
PIN 7
101,2

I

Tv

-_::_9____,

0.1 inch matrix stripboard, size 9
strips x 29 holes; Multicore solder
dispenser (case); crocodile clips
(2 off); stranded p.v.c. covered
wire about 1 meter each red and

ICI. 74LS132
1C2. 74 LS86

1

I
4 7pF

black; cork and nail (probe tip
assembly).

Fig. 1. Full circuit diagram of the Logic Probe.

The photograph below shows a close up view of the circuit board. The logic probe
can be seen in its case in the right hand photograph.
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Exploded view of the unit showing the board ready for insertion in its case.

Next, drill a small hole in the
white plastic cap which fits on the
ends of the tube. Feed the supply
wires through this hole and knot it

on the tube and crocodile dips on

slack between the circuit board
and the knot. The circuit board can
now be fitted into the tube.
Ensure that l.e.d.s are lined up
with their holes and then push the

TESTING

inside the cap, allowing about 25mm

of

board upwards so that the l.e.d.s pro-

trude through the holes. Secure in
this position with a piece of polystyrene or foam sponge. Fit the cap

the two supply wires emerging from
the cap.

Carefully connect the supply leads
to the power rails on a TTL circuit,
or a p.s.u. set to +5 volt. Touch the
probe on to the positive supply rail
and the probe should indicate HIGH,
Dl lit. Similarly, the probe should indicate Low (D2 lit) when touching
the negative supply rail, and should

not indicate anything when the probe
is not touching anything.
Check that the PULSE 1.e.d., D3,
flashes when the probe is touched on
to the negative supply rail, and once
again when it is removed from the
supply rail.

Note that this l.e.d. will not flash
when the probe touches the positive
supply.
If all is well

the case may be

painted and the three l.e.d.s labelled
with their function as shown in the
photographs.

2:1

oxidation of the copper surface. The bit can be removed quite
easily after the split pin has been taken out, since the white
coating crumbles away.

J. B. Dance,
Alcester,
Warks.

MINI -BENCH
have devised a simple, inexpensive circuit board holder for
when you are soldering, as seen below.
I

Readers' Bright Ideas; any idea that is published
will be awarded payment according to its merit. The
ideas have not been proved by us.

BIT REMOVAL
When one wishes to renew the copper bit of a soldering iron,
one almost always finds that it is almost impossible to remove
the old bit, since the surface between the bit and the bit holder
has become badly corroded.
It may be possible to remove the old bit by drilling it out, but
one normally adopts the easier task of replacing both the bit
and the bit holder.

This problem can be avoided if a copious layer of silicone
grease is placed on each new bit before it is placed in the bit
holder. The grease should be kept well away from the tip of the
bit which will be used for soldering, but the regions which will
come into contact with the bit holder should be well covered.
When the soldering iron is used, the silicone grease is converted into a white coating which seems to prevent appreciable
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BULLDOG
CLIP

CONNECTOR
BLOCK

COATHANGER
WIRE

CROCODILE CLIP

To hold the circuit board used a bulldog clip. The metal
clasps could also act as heatsinks, but where delicate boards
were used I stuck draught excluder tape along them. To hold the
component in place coathanger wire is used with a crocodile
clip attached to the end. This is held in place by a screw terminal
block fitted to the base.
I

R. Harrison,
Witham,
Essex.
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picture concerning the silicon chip or integrated

circuit. It provides a good lead-in to our NEW
SERIES, commencing in the same issue.

AND AS A VALUABLE

1.15 EHPLAINED
This series will discuss specific types of i.c.s.
and illustrate typical circuit applications. The
first four parts deal with LINEAR I.C.'s.

BACK-UP TO THESE
ARTICLES THERE'S A

GUIDE TO POPULAR LINEAR I.C.s

with every copy of the October issue

CONSTRUCTIONAL PROJECTS INCLUDE
AUDIO EFFECTS UNIT

DARKROOM CONTROLLER

PHONE CALL CHARGE JOGGER

BICYCLE ALARM

Eigiftgrin
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other making sure that they are
directly in line.

The completed board should then
be mounted in position inside the
aluminium box. The shaft which will
take the chopper disc should be
placed carefully in the bush through
the bottom of the box and the

chopper disc inserted between D14

and TR3. The shaft can then be
pushed through the disc from beneath
and tightened in position.

The top

is

then placed on the

enclosure and the rotating assembly
screwed in position. Note that there
is a 6mm perspex disc between the
cup assembly and the bush in the top
of the case.
CABLES

The cables from the circuit board
need only be about 600mm long and
consist of one single screened wire

and a single insulated wire. These
are eventually connected to a junction box on the boom.
When assembly is complete the

wind cups should rotate freely with

a slight breeze on them. The cups

r o t at e quite easily and
smoothly in a wind down to 2 m.p.h.
should

WIND DIRECTION UNIT
A 16 -point compass wind direction
indication is obtained

second part of the Weather

THIS
Centre deals with the construc-

tion of the sensors and final adjustment and setting up.

The main outdoor items are the

anemometer and wind direction units
both of which are mounted on a boom

that can be attached to a short mast
on a chimney stack or similar position clear of the roof top of the
home.

ANEMOMETER

The anemometer or wind speed
unit is housed in an aluminium box
as in the illustrations. Some mechani-

cal work is involved in making the
wind cups, chopper disc, etc, and it
would be a good idea to study all the
drawings and photographs before
making a start.

The wind cups are first carefully

cut out

of

aluminium sheet and

folded into the required cone shape.
The joins can be riveted or secured
with small screws and nuts after

which each cup is mounted on its
arm with a 4BA screw and nut (see
Figs. 13 and 14).

The three arms and cups should

next be attached to the circular

mounting plate (see Fig. 17). This

consists of a 40mm diameter brass
disc onto which a collar has been
soldered. The disc is drilled through
the centre with a 6mm clearance hole.

570

1.e.d.s on the readout

CHOPPER
is to make the
Perspex infra -red chopper

The next stage

circular

disc as in Fig. 17. Cut the material

as near round as possible and
slightly oversize then drill a 6mm

hole through the centre.

Fit the nearly formed disc to an
arbor and mount it in an electric

drill which has been clamped to the
bench. Using a file (for example a
"Surform" type), to cut the disc
edges, continue to turn the disc until
it is perfectly

circular and of the

correct diameter.

The same method is used to turn

the brass discs and also the rain protection discs, one of which is shown
on Fig. 17.

The chopper disc is finished off by
drilling 18 equally spaced 6mm dia-

meter holes according to the

dia-

gram. The bushes used for the shaft
are standard 38 inch brass types and
the collars for the brass discs can be
cut from standard
spindle couplers.

14

inch

brass

The disc should be given a couple

of coats of paint to make it com-

pletely opaque before it is installed
in the final unit.
The next step is to build the circuit

from eight

being activated by a series of reed

relays operated by a magnet attached
to a disc which is in turn fastened to
the shaft of the wind vane (see Fig.
14).

As can be seen from Fig. 15, the
reed relays are assembled in a circle
on circuit boards and enclosed in a
protective

aluminium

box.

These

circuit boards can either be printed
circuit boards or plain s.r.b.p. board

with Veropins at the appropriate
locations.
However, whichever method is used,
the reed relays are all connected

together on the top board as a common return and have separate connec-

tions on the bottom board. The lead
outs here are by means of 10 -way
ribbon cable.

The diagram in Fig. 15 shows how

the unit is put together. The metal
work is almost identical to that of the
wind speed unit, the only difference

being that the rotating chopper disc
is replaced by a brass disc to which
a magnet has been glued with epoxy
resin.

board according to Fig. 11. The infrared 1.e.d. D14 and the photo -tran-

MAGNET AND ROTOR
In assembly of the direction unit,
the one point that should be noted is
that the rotor assembly and bottom

that they stand off the board and are
bent at right angles facing each

before the top board is soldered in. If
this is not adhered to, it becomes

sistor TR3, should be arranged so

board must be placed

in

position

Everyday Electronics, September 1980

appropriate switch closed, as the vane
is n_ ved slowly round by hand from
N tl .ough to N.
la an oscilloscope is available, a
preliminary check could also be made
on the anemometer unit. Connect up
a 12V battery with positive going to
connection 12 on the terminal block,
negative to connection 10. The output
from connection 11 can then be fed to
the oscilloscope.
Spinning the cups should produce

impossible to place the rotor disc

with the magnet in position.
The unit is then finished off accord-

ing to the illustrations and photo-

MAIN CABLE
The main cable from the direction
indicator is a 10 -way flat ribbon type
available in 10 or 25 metre lengths.
Connections to the wind speed unit
are made via a single screened cable
plus one of the wires of the 10 -way
cable. The nine other colour coded
wires to the direction indicator unit

nearly uniform square wave as

a

shown in Fig. 3 from Part One, last
month.

TEMPERATURE DIODES

typewriter ribbons, for protection.

Before this is done, however, the

equipment needs calibrating for each
diode.

The specified meter has a scale of

0 to 100 in major units of 20, sub-

divided into divisions of 10 and 2 and
therefore a total of 50 divisions. Each

of these represent two degrees of
speed.

2

m.p.h.

of

wind

TEMPERATURE CALIBRATION

No two diodes, even of the same
type, have exactly the same current/
resistance

characteristics,

so

the

equipment must be calibrated separately for each sensing diode. For this
purpose two wires are temporarily

soldered to the ends of the diodes.
FIXING HOLE

IN BASE

DIODE (01, D7I

20 or 22s.w.g. aluminium sheet for wind cups; inch (6mm) aluminium rod or
thick wall tube; I inch square -section aluminium tube for boom; Perspex and
brass for chopper and discs as per diagrams; f inch (1 inch bore) brass bushes
(4 off); standard 1 inch bore brass spindle couplers for making collars (4 off);

aluminium boxes 4 x 4 x 11 inch, Bi-Pak type BA2 or similar (2 off); mild
steel or aluminium angle for unit supports as per diagrams; small circular
or square plastic boxes fortemperature sensors; zinc plated self tapping screws;
TV aerial claw clamp for securing boom to mounting pole.

are connected as in Fig. 16.

Connections of all cables from the

The final items in this project are
the temperature sensing diodes D1
and D7 which are mounted in small
plastic boxes, such as those used for

temperature or

HARDWARE

graphs.

HOLE IN LID
ABOUT lOmm DIA

wind speed and direction units are
terminated at a 12 -way terminal
block housed in a small plastic box.
View of the reed switch assembly showing

View of the reed switch assembly showing

lower circuit board and common con-

the upper circuit board and individual

switch connections leading to the ribbon

nection of the switches.

cable.

the water into the dish or glass and
OUTSIDE TEMPERATURE
Take one diode and connect it up to place it in a freezer until ice is just
beginning to form. Set the temperathe outside temperature terminals on
ture select switch Si to "outside
the back of the main display unit.
temperature" and the wind speed
Make sure that the cathode of the
select switch S3 to "temperature"
diode is connected to the common or
and place the diode in contact with
earthed input terminal.
the mixture. Set VR5 about half way
Set the wind speed select switch S3
and adjust VR4 until the meter reads
to "wind speed cal" and the temperaapproximately 0 degrees.

ture select switch S1 to "0 degrees
cal". The l.e.d. D8 should be flashing

slowly. Adjust VR3 until the meter
reads 0 degrees which is 40 on the
normal meter scale.

For the next stage a small dish or
glass of freezing mixture is needed.
This should ideally consist of ice and
water at zero degrees Celsius and the

easiest way to obtain this is to put

Connections down to the readout

This is mounted on the metal boom
to which the wind speed and direc-

display are made via the junction box,
and use the 10 -way ribbon cable plus
one run of single core screened

tion units are fixed (see Fig. 16).
The boom itself can be fixed to a

cable.

stub mast quite easily with a standard
TV aerial claw clamp.
The whole assembly must, however,

PRELIMINARY CHECKS
When the wind speed and direction
units are fully assembled on the boom

be mounted reasonably clear of the
house roof top and any obstruction
likely to impede the flow of air or
cause fluctuation in wind direction,
for example, a chimney stack in the
path of the wind from any direction

the short cables from these to the
junction box can be connected.

Take the whole assembly outside,
preferably when there is a light wind

around the units.

blowing. When held horizontal at

correct

small arrow should point into the

Further notes on setting up will be

given later, but a check could be made

at this stage to confirm that all the

reed relays are operating by connecting an ohm -meter between the common lead and each reed relay connection.

The meter should show continuity
at each main compass point, with the

TO JUNCTION

minutes for the meter to increase its
reading and then remain stationary.
This will be at room temperature.
Next adjust VR5 until the meter is
the

should rotate freely and the direction
vane move to a position 180 degrees
to the wind direction, that is the
wind.

Remove the diode from the ice/
water mixture and wait for a few

reading

head height, the anemometer cups

CD

ANEMOMETER
PULSE SIGNAL

temperature.

This can be verified with a normal
mercury in glass thermometer.

Now return the diode to the ice/
water mixture and readjust VR4 so
that the meter reads 0 degrees and
keep on moving the diode from ice
to room temperature in turn and
adjusting the relevant presets until
88mm

Fig. 11. Circuit board layout for the wind speed sensor unit. The photograph below shows
the top view of the prototype board.
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appropriate switch closed, as the vane
is n_ ved slowly round by hand from
N tl .ough to N.
la an oscilloscope is available, a
preliminary check could also be made
on the anemometer unit. Connect up
a 12V battery with positive going to
connection 12 on the terminal block,
negative to connection 10. The output
from connection 11 can then be fed to
the oscilloscope.
Spinning the cups should produce

impossible to place the rotor disc

with the magnet in position.
The unit is then finished off accord-

ing to the illustrations and photo-

MAIN CABLE
The main cable from the direction
indicator is a 10 -way flat ribbon type
available in 10 or 25 metre lengths.
Connections to the wind speed unit
are made via a single screened cable
plus one of the wires of the 10 -way
cable. The nine other colour coded
wires to the direction indicator unit

nearly uniform square wave as

a

shown in Fig. 3 from Part One, last
month.

TEMPERATURE DIODES

typewriter ribbons, for protection.

Before this is done, however, the

equipment needs calibrating for each
diode.

The specified meter has a scale of

0 to 100 in major units of 20, sub-

divided into divisions of 10 and 2 and
therefore a total of 50 divisions. Each

of these represent two degrees of
speed.

2

m.p.h.

of

wind

TEMPERATURE CALIBRATION

No two diodes, even of the same
type, have exactly the same current/
resistance

characteristics,

so

the

equipment must be calibrated separately for each sensing diode. For this
purpose two wires are temporarily

soldered to the ends of the diodes.
FIXING HOLE

IN BASE

DIODE (01, D7I

20 or 22s.w.g. aluminium sheet for wind cups; inch (6mm) aluminium rod or
thick wall tube; I inch square -section aluminium tube for boom; Perspex and
brass for chopper and discs as per diagrams; f inch (1 inch bore) brass bushes
(4 off); standard 1 inch bore brass spindle couplers for making collars (4 off);

aluminium boxes 4 x 4 x 11 inch, Bi-Pak type BA2 or similar (2 off); mild
steel or aluminium angle for unit supports as per diagrams; small circular
or square plastic boxes fortemperature sensors; zinc plated self tapping screws;
TV aerial claw clamp for securing boom to mounting pole.

are connected as in Fig. 16.

Connections of all cables from the

The final items in this project are
the temperature sensing diodes D1
and D7 which are mounted in small
plastic boxes, such as those used for

temperature or

HARDWARE

graphs.

HOLE IN LID
ABOUT lOmm DIA

wind speed and direction units are
terminated at a 12 -way terminal
block housed in a small plastic box.
View of the reed switch assembly showing

View of the reed switch assembly showing

lower circuit board and common con-

the upper circuit board and individual

switch connections leading to the ribbon

nection of the switches.

cable.

the water into the dish or glass and
OUTSIDE TEMPERATURE
Take one diode and connect it up to place it in a freezer until ice is just
beginning to form. Set the temperathe outside temperature terminals on
ture select switch Si to "outside
the back of the main display unit.
temperature" and the wind speed
Make sure that the cathode of the
select switch S3 to "temperature"
diode is connected to the common or
and place the diode in contact with
earthed input terminal.
the mixture. Set VR5 about half way
Set the wind speed select switch S3
and adjust VR4 until the meter reads
to "wind speed cal" and the temperaapproximately 0 degrees.

ture select switch S1 to "0 degrees
cal". The l.e.d. D8 should be flashing

slowly. Adjust VR3 until the meter
reads 0 degrees which is 40 on the
normal meter scale.

For the next stage a small dish or
glass of freezing mixture is needed.
This should ideally consist of ice and
water at zero degrees Celsius and the

easiest way to obtain this is to put

Connections down to the readout

This is mounted on the metal boom
to which the wind speed and direc-

display are made via the junction box,
and use the 10 -way ribbon cable plus
one run of single core screened

tion units are fixed (see Fig. 16).
The boom itself can be fixed to a

cable.

stub mast quite easily with a standard
TV aerial claw clamp.
The whole assembly must, however,

PRELIMINARY CHECKS
When the wind speed and direction
units are fully assembled on the boom

be mounted reasonably clear of the
house roof top and any obstruction
likely to impede the flow of air or
cause fluctuation in wind direction,
for example, a chimney stack in the
path of the wind from any direction

the short cables from these to the
junction box can be connected.

Take the whole assembly outside,
preferably when there is a light wind

around the units.

blowing. When held horizontal at

correct

small arrow should point into the

Further notes on setting up will be

given later, but a check could be made

at this stage to confirm that all the

reed relays are operating by connecting an ohm -meter between the common lead and each reed relay connection.

The meter should show continuity
at each main compass point, with the

TO JUNCTION

minutes for the meter to increase its
reading and then remain stationary.
This will be at room temperature.
Next adjust VR5 until the meter is
the

should rotate freely and the direction
vane move to a position 180 degrees
to the wind direction, that is the
wind.

Remove the diode from the ice/
water mixture and wait for a few

reading

head height, the anemometer cups

CD

ANEMOMETER
PULSE SIGNAL

temperature.

This can be verified with a normal
mercury in glass thermometer.

Now return the diode to the ice/
water mixture and readjust VR4 so
that the meter reads 0 degrees and
keep on moving the diode from ice
to room temperature in turn and
adjusting the relevant presets until
88mm

Fig. 11. Circuit board layout for the wind speed sensor unit. The photograph below shows
the top view of the prototype board.
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Overall view of sensor assembly. Inset
above shows the anemometer rotor.

mounting for the temperature sensing
diodes.

Interior view of completed wind speed
detector unit.
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At this point the meter can be
First, remove the meter

labelled.

cover and very carefully release the
scale itself by undoing the securing
screws. Then slide the scale outward
underneath the pointer. Calibration
figures

for temperature and wind

speed can be put on with Letraset or
drawing ink as shown in the photographs. Equally carefully, replace the
scale and meter cover.
The Weather Centre is now ready
for use.
SENSOR LOCATION

The sensor for outside tempera-

ture should be mounted about 1.5m
above ground on a North -facing wall
Interior view of the terminal block on the sensor assembly. This can be compared with
Fig. 16.

correct reading appears every time.
The circuitry for the outside
temperature of the unit is now

enough to reach the final positions

This diode must be kept only for outside temperature measurement.

mounted in position, although it would

INSIDE TEMPERATURE

tions

calibrated for this particular diode.

The procedure for setting up the
inside temperature circuit is exactly
the same but using the diode sensor
chosen for this connected up to the
appropriate input terminals. In this
case the presets VR1 (zero degrees)
and VR2 (room temperature) are
used. This diode must be kept only
for inside temperature measurement.

from the readout display unit.
Likewise, the wind speed and direc-

tion unit can now be permanently

be a good idea to connect it up to
the display unit and quickly check
the wind speed and direction funcbefore finally installing the

wind speed/direction sensor unit in
its permanent location.

WIND SPEED
Calibration is completed by setting
up the display unit for correct wind
speed. Set

the wind speed select

switch S3 to "wind speed cal". The
I.e.d. D8 should be flashing slowly.

Adjust VR6 until the meter reads
DIODE MOUNTING
Each diode can now be mounted in
a small plastic box and provided with
a pair of connecting leads long

19, that is about half a division below
20. Calibration for wind speed is now
complete for 0 to 100 m.p.h. but can

always be checked again by repeating the above procedure.

Rear view of display unit showing sensor connection points and terminal blocks.

or location shaded from direct sunlight. Make sure that water cannot
enter the enclosure by sealing the lid
all the way round with tape or epoxy
resin. The sensor for inside temperature can of course be used anywhere
in the house, the most likely place
being the main living room. Alternatively, it can be used in a greenhouse.

The wind speed/direction sensors
should be mounted well clear of any
obstructions such as chimney stacks
that might cause a disturbance in the

air flow. The boom should also be

lined up so that the reed relay S4
corresponding to the N l.e.d. D15 is
in fact pointing North. Wind speed is
measured in miles per hour or knots,
either of which can be converted
the Beaufort scale. A printed scale is
provided (see Fig. 10) for the con-

structor to fasten onto the front of

the display unit for reference.
However, it must be remembered
that even when the wind is blowing
steadily, there are still fluctuations in
wind speed known as gusts and lulls.
For example, when the general wind
speed is averaging 20 m.p.h. the
speed over a period of a few minutes

may fluctuate between

10

and 30

m.p.h.
Wind

direction never remains
absolutely steady either and even with

normal wind the vane may move
rapidly between two or three main

compass points. For example, with a
generally West wind the l.e.d. indicators may show SW and NW frequently

together with W. If the dominant
indication is West, then this will be
the main direction.

FURTHER INFORMATION
Bona fide applicants, such as school
teachers, students engaged in weather
studies, colleges, etc can usually

obtain all kinds of information on

weather

and

weather

forecasting,

quite free from the Independent TV
companies' weather departments and
you might also like to try your local
Meteorological Office weather station,

whose address is usually in the telephone directory.
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Everyday News
CHALLENGE OF THE CHIP
The chips are down at the Science Museum and they're there for all to see! Over 200 microprocessors
are on show, some working, in an exhibition on the first floor of the Science Museum, London
Aimed at showing the present and future possibilities of
the chip in everyday life, this is an exhibition that tells the
story from the beginning through to displays of applications of the very near future. It deals with the invention,
development, and applications of the transistor, integrated

circuit and the methods by which they are made on a
minute scale.
Electronic games and toys

take up a large section of

Each item "purchased" is

the exhibition. This is because

passed over a window instead

just looking at a piece of

lines printed onto the pack ing of the item purchased),

most people come into contact with microchip technology through these and
therefore they come to terms
with them more easily than
technical equipment.

A large number of manufacturers and suppliers have
contributed

objects

and

equipment for display. The

aim is to attract as many
people as possible to
free exhibition. To this end

special evening openings are
being held to enable staff of
industrial and commercial
organisations to attend at
their leisure.

Super Market
One

exhibit,

that of a

supermarket checkout

point, is manned and the
con t i n u o u s demonstration

shows just one application
of

the chip together with

laser technology.

of the assistant lifting the
item up to read the price.
A laser beam scans the
window until it reads a bar code (thick and thin black

the information is fed to a
microcomputer in the cash
register automatically.
The printed bill gives
details of the item: the

for each purchase i.e. B.FAST

CEREA for Corn Flakes (a
breakfast cereal). The bill is

totalled after the assistant

touches the total button or
touchplate. They then enter
the amount of money ten dered, the printout gives the
amount of change due, the
till drawer opens, when it
closes the date and time of
purchase prints out and a

exhibit,

appear "THANK YOU, CALL

row's" military and civilian

receipt number and message
AGAIN".

Audio Agreement
A step forward to industry standardisation in digital
audio discs has been made by a new agreement between
Sony and Philips who are already in agreement on compatible video discs.
The audio discs will use 16 -bit encoding on a 12cm disc

and will be single -sided with a playing time of one hour.

The discs play through an optical laser system with no
wear on the disc.

Another very interesting

contributed by

Marconi Avionics, is a large
model of an advanced fighter
plane of the future, demonstrating the role of the
microprocessor

in

"tomor-

aircraft.

This is an exhibition that
is a must for everyone. The
whole family will find some-

thing of interest and fun in
its presentation. Due to run
until "at least the end of the
year" it will be interesting

to see how many items stand
the pace of continuous use.

TX9 Exported
The new and highly suc-

VDU's

attention. An agreement re-

Cleared

cessful Thorn TX9 TV chassis
has attracted world-wide

cently signed allows the TX9
design to be assembled from

hits of parts in Hong Kong
and China.

Similar agree-

ments have also been made
with electronics companies in
Italy and Scandinavia.

Anxiety

about

health

hazards from visual display
units has been largely dispelled in a report from the

VDU

Group.

Eye

Test

Advisory

The report claims

Computer manufacturer

LogAbax has estimated that
computers

are

being

in-

stalled in the UK at a rate
of 400 a week, mostly to
small or medium business
users.

576

that
there is no significant radia-

NEWSPAPER by Satellite
The New York Times is sending facsimile pages by

high speed satellite data link to Chicago for local

printing. Two pages are transmitted every 212 minutes
through unattended earth terminals at each end using
10 metre diameter dishes.

tion hazard and that complaints of strain arise from

method of use of the equipment and not the equipment
itself. The report, however,

urges the need for regular
checks of the eyesight of
continuous users.
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. . from the World of Electronics
ANALYSIS

WORRIED UNION

TWO WORLDS

The Post Office Engineering Union is reported as
"being worried" over the implementation by the BPO

The electronic hobbyist soon acquires a good knowledge
of what's happening and what's new in consumer electronics.

of the new System X digital telephone network, the first

exchanges of which will enter service this year.

He or she gets full exposure to component and kit availability through electronics constructo4k magazines such as
EVERYDAY ELECTRONICS. The lastest in ready-mades can be
seen in every shopping centre. Whether we buy or build our
equipment it ends up in our homes and, in the jargon of the
economjst, we are all members of the consumer electronics

staffing of only one technician per 10,000 lines, far

market.

however, will welcome the improved reliability.

Reason for Union concern is System X reliability of a
measured call failure rate of one in 10,000, needing a

fewer than at present.
In Union eyes System X is far too good. Subscribers,

Less well known to the hobbyist is the other world, that
of electronic capital equipment also sometimes called "professional" electronics. This world is largely hidden from the

SOLAR TELEPHONES

public although we benefit daily from it.

The world of electronic capital equipment embraces the
radio and TV transmitters and studio equipment, the radars

British

and other navigational equipment that speed us on our
holiday flights, the computers that remind us of our bank
overdraft, the police radio network which helps preserve
law and order, the industrial automation keeping industry

company

Lucas

Energy Systems has won a

million contract for
solar panels to power a rural
telecommunications network
in Colombia. Sun power will
£1.2

going, and defence electronics which helps maintain peace.

Electronic capital equipment design and manufacture is a
success story that is overlooked by the media who much

prefer to report the failures of steel or shipbuilding, or
industrial unrest. This industry is producing £1,500 million
worth of equipment and systems a year and selling it profitably. About one third of the total is exported and after
deducting imports in the same categories there is a surplus

be converted to 100kW of
electrical

energy

through

2,550 solar panels distributed
throughout the network.

This is believed to be the

largest single

order ever

taken in this area of solar

panels and was won against
fierce competition from the
USA, Japan and France.

11111

Japan's JVO anti Britain's

D STANDARD

Thorn EMI art ,oining forces

the video disc business.
The new tie-up will challenge RCA and Philips for
in

of £140 million in overseas trade balance.

three manufacturers

One of the measures of
health in the electronics industry is gold consumption,
used in high quality components and assemblies. The

systems with none so far

intake during the past year

There is only one snag. The sky would be the limit but for
the fact of a chronic shortage of engineers and technicians.
This is where the hobbyist can help while, at the same time,

recognised as an
standard.

stands the fundamentals of electronics can carve a career in

Electronic Translation
The EEC Commission is reported to be investigating

gold usage league table.

The jobs are there waiting to be filled and providing you are
keen (which most hobbyists are) and know your basics the
firm will help train you.
It's worth thinking about.

The workforce of some 100,000 people is increasing yearly
despite the fact that i.c.s have reduced labour content in the

finished product. Another big plus factor

is

dominance
place.

the level of

enthusiasm in the industry and consequent lack of disputes.
After all, everybody knows they are backing a winner and
don't want to see it nobbled when order books are at their

All

have

best ever levels.

promoting his or her own interests. Anyone who under-

an industry in which there is virtually no limit to growth.

in

the market

different proposed

industry

schemes for electronic translation between the six official
languages used daily by the
7,000 civil servants in Brus-

Brian G. Peck

sels.

Automatic translation from
language to another

one

would ease the task of,

Multi -million pound orders

have been received by Redifon Simulator Ltd for flight
for

the

new

generation Boeing 757 and
767 jet aircraft for the
United States.
Britain's aerospace

in-

dustry, which has a large
electronics content, is having
a record year with exports
targeted at

£1,500

million.

trade visitors
from 100 countries will attend
Over

50,000

the Farnborough Air Show
in September.

The

Department

of

public more aware of the TV
information service in which
the UK leads the world-who
said the printed word was on
the way out?
Copies of the Teletext
leaflet are available free

from MAP Information
Freepost, Dept of

Industry, Room

114,

Dean

Bradley House, 52 Horseferry
Road, London SW1 2BR.
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with,

if

the

a value of £60 million,
fourth highest of the electronics producing nations
with only the USA, Japan,
and Germany ahead in the
to

The

prospect

"hang -on -the -wall"

of

a

flat

TV

re-

ceiver is still a dream of the
future according to speakers
at a recent lEE colloquium
on the topic. Except, that is,
for tiny screens. For the foreseeable future the conventional c.r.t. will remain on
top.

In-

dustry has just published' a
leaflet on "Teletext" as part
of a campaign to make the

Centre,

dispense

present force of highly paid
translators.

Teletext in Print

USA Buys British

simulators

not

UK industry doubled its gold

Underwater Colour
An underwater colour TV camera for deep sea (up to
of structures has been developed by

2,000ft) inspection

Marconi Avionics. Special signal processing brings out colours

which otherwise are obscured by sea water and can reveal
information vital to safe maintenance.

The camera is housed in an anodised aluminium housing
similar in specification to that used on naval torpedoes. It
can be hand-held by a diver or operated by remote control
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Letters of Authority

RADIO WORLD

So while the long-drawn-out controversy over CB rumbles on, with ever wilder

estimates of the number of "illegals" or
pirates using 27MHz CB equipment in the
UK (between 150,000 and 200,000 according

to some sources though about 15,000 to
25,000 seems a much more likely figure for

regular users), less is heard about the

By Pat Hawker, G3VA

"legal" use of 27MHz in the UK for radio paging and model control.
I gather there are some 5,000 licences or

Electronics and reliability
Over many years, industry has been
striving to overcome the feeling of many

of the public that complex electronics
equipment, although capable of doing

many wonderful things, can still prove to
be rather unreliable, particularly when it is
used in hostile environments.
Semiconductors rather than glass
valves

have

done

much

to

improve

matters, although, it could be argued,
better packaging and materials research
have done even more. It was said, for

example, that over 90 per cent of the

cathode-ray tubes arrived
overseas during wartime in a damaged or
broken condition due to bad packaging.
The need to put equipment into packearly radar

ages capable of being launched into space

and working unattended for from five to
seven years has led to intensive work on
discovering and overcoming failure mechanisms, and this has had a valuable spin-

off throughout the industry. In the past
decade, the number of service calls to the
domestic colour TV set has dropped, on

average, from over four per year to less
than one.

But the 1980 Observer single-handed

Atlantic yacht race cannot have done

this image any good. Much was expected
of the French Argos automatic position reporting -via -satellite equipment that had
performed well during some earlier events.
But this time, using new deck -mounted

equipment, more than 30 of the units

failed within a matter of days.

According to preliminary reports this
seems to have been due more to the
redesigned plastics casing than due to
the electronics. Instead of flexing, the
plastics apparently stiffened and cracked
in the presence of salt water, letting the

highly conductive sea water reach batteries and electronic circuitry; so it now
seems a case of "back to the drawing
board".
This again emphasises a very old rule:

mechanical engineering remains a vital
part of good electronic engineering.
The UK domestic environment is much
kinder to electronic equipment than is the

Another problem is that while, for
example, modern large-scale integrated
circuits can form effective multi -channel
synthesisers for hand-held equipment,
the power they consume is considerable,

"Letters of Authority" for radio -paging

particularly where dry batteries
stored at unsuitable temperatures.

both types of system must now amount to
over 200,000. There are some 23,000 sub-

are

CB at the crossroads
As someone entirely sympathetic to-

wards the concept of an "Open Channel",
it

is

possible to understand why the

frustrated CBers feel that only by keeping
up constant pressure on Parliament, the

Home Office and the media are they

likely to live long enough to receive more
than promises. But it has to be said that
much of their "propaganda" is undoubtedly over -pitched and by no means easy
to justify.
This could rebound on the movement in
future as a similar (successful) campaign
did in Australia a few years ago. Neville
Williams, editor of Electronics Australia
makes this clear in a trenchant editorial
"CB radio is at the crossroads" in a recent
issue of that magazine. It seems well
worth quoting, if only as a warning:
"In 1977, with much fuss and fanfare,
citizens band radio in Australia was
legalised. On the one hand, the move was

seen as a victory for human rights and
free speech; on the other an opportunity
for numerous companies to make a fast
buck. For a while, CB was very much the
"in" thing.
"But within 12 months, the scene had
changed. For many, the fast buck dream

had turned into a nightmare. And the
platitudes about human rights and free
speech had been buried under an avalanche of
obscenity.

everything

from

jargon to

From being a "cause", CB

became the target for widespread ridicule.

"Massive desertions from the ranks of
CBers followed, including at
least two groups which the CB movement
could ill afford to lose. One such involved
many of the original human rights, free
speech campaigners who had seen in CB
a potential means of exchanging informed
licensed

case in many parts of the world-and

opinion on many subjects; they hadn't
counted on the high level of adolescent

service. One still hears complaints that
"tropicalisation" is less effective than it
might be when up against the combined
onslaught of heat, humidity, dust and
insects; semiconductors, on the other
hand, have a particular dislike for low

ambient!
"The other group included people with

very much kinder than any form of mobile

temperatures.

Printed circuit boards still give trouble,
including those elusive hairline cracks
and the peeling off of the copper; carbon
'pots' dislike moisture; rubber, springs,

an evolving interest in the technology of
communication. Many such have moved
into the ranks of amateur radio and have
adopted the accepted manner and mores
of the amateur fraternity.
"A large proportion of those who remain

are not really CBers at all; they have no
licence, no inhibitions about equipment,

power, channels, or the way they use

push-button switches etc can deteriorate
rapidly in the tropics. The thin wires found
in many receivers are vulnerable to hard
use, while connectors, plugs and sockets

those channels. Ultimately, the Government will have to crack down on them
and a recent prosecution in Sydney may

when used under field conditions.

equipment."

and the like are all too easily damaged
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provide an advance sample: a$A1,000 fine,
plus costs, plus confiscation of all

systems, plus as many again for inductive -

loop systems. Since each system represents an average of about 20 pocket
receivers or "bleepers", total users of
scribers to the Post Office radio paging
systems which opened in 1973 in the
Thames Valley area and in 1976 in the
London area, with plans to extend this

nationwide.
Many of these systems operate on v.h.f

or u.h.f. and on 27MHz the systems are
for "bleeping" only, on other bands
systems

may include talkback, "talk
through" (ability to speak to another
pocket set user via the control unit) etc,
although the regulations are currently
being changed so that systems providing
speech facilities will be known in future
as "local communications networks" as

an

intermediary category between

"paging" and "private mobile radio".
Government -funded organisations are

not "licensed" but operate under a "Letter
of Authority" issued by the Home
Office.

Licences for 27MHz radio control of
models have long been available in the
UK although for some reason or other
the authorities have not been prepared to
issue licences covering the garage -door
opening systems long popular in the
United States.

Radio Control
A consumer boom in radio control of
models is expected in the United States
following the introduction of new special-

purpose integrated -circuit devices by
National Semiconductor Corporation.
These, it is claimed, will make it possible
to build complete, multi -channel, propor-

tional -control systems with an operating

range of about 100 metres for a small
fraction of the cost of current designs.

Tail -pieces
An

American

study

suggests that

watching television now occupies more
waking hours than any other activity except

work (43 hours per week for the typical
household) based on a survey of 309

urban and suburban homes.
The recent revival by a Russian newspaper of the charge that the BBC external
services are used to broadcast messages

to secret agents makes one hope that, if
this is so, which seems extremely doubtful, then it is conducted more effectively
than the famous "personal messages" to
the wartime French Resistance, when the
vital "D -Day is coming" messages were
known in advance to the Germans and
could have led to a disaster had not the
Germans mishandled the information
they obtained from the messages)
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Radio/Audio/Communications Modules

Complete Audio/Tuner Kits

LW -MW -SW -SW DC tuned and switched
1

-

91072- All switching of bands by a single

958

pin to gnd. Varicap tuned, with LO
output for synth. MW/LW version
or MW/LW plus 1 or 2 SW bands

17-41

Mk III FM Tuner series

MW/LW: E15.58

Carriage for Mk III tuner £3 inc

The Mark Ill series FM tuner has been updated, and now includes a
centre zero tuning meter as standard. The instruction manual has been
meticulously revised, enabling easy assembly by constructors of various
levels of experience - a preview copy may be purchased for £1.00.
Mark III A series
Mark III B series

'Reference series' tuner modules

£171.35 inc.

'Hyperfi' modules, with switched
IF BW, pilot cancel decoder
£198.95 inc.
A matching synthesiser unit will be made available later this year, and can be
retrofitted to either version. All versions include digital frequency readout/dock,
VU deviation meters, 6 preset stations, 10 turn pot manual tuning, toroidal PSU,
output level adjustment, 110/240v AC input. Full alignment service available.
Style and performance - with a real
'belt and braces' PSU design.
After a couple of preview comments, it seems that many of you are waiting to hear

Power Amplifier

about the matching HMOSFET power amplifier for the Mk III tuner. Well, it's out
at last - complete with twin toroidal PSUs for comfortable 80W RMS per channel,
over 100W peak, but limited by thermal shutdown of the HMOS. 10W -100W log
LED output peak indicator, DC offset protection and switch -on pause relay. AC or
DC input coupling, direct or relay protected output terminals. The works.
£178.25 inc. Carr. £5.
Only one version of this item: Complete kit
More features and facilities, thanks
to DC switching and control design

Preamplifier

DC switching of 7 inputs, plus
eviewing t e most comprehensive audio preamplifier yet
two tape in/outs. 2 low pass, 2 high pass active filters, genuine volume related loudness, 1dB
channel matching, with DC volume, balance, bass and treble controls. Suitable for bus/remote
control, tape dubbing, switched monitor etc. BOdB S/N+, THD -75dB or better. Pluggable PU
e. ualization boards, tone control override. Price for complete unit about £149 ex VAT.

Europes largest stock range for broadcast and

communications. Probably also the world's details in the catalogues and PL. Specials are
also supplied in the region 30-220MHz.

CA3089E
CA3189E
HA1137W
HA11225
HA12412
KB4420
TBA120S
KB4406
SL1610
SL1611
SL1612
SL1613
SL1620
SL1623

2.11

2.53
1.95
2.47

17

Switched bandwidth FM IF strips
Broadcast FM IF strips for all occasions, including the new 911225 - with diode
switched narrow filter option, ultra linear phase ceramic filters, 84dB S/N, and
0.04% THD (40kHz deviation). Plus usual things like AGC, AFC, dev. mute, level
meter drive. £23.95 (supplied in screen can with 0.1 edge connection system)
Also the 7230 hyperfi series as the 911225, but with slope controlled AFC that
operates in conjunction with signal level - and an extra IF amp stage for DXing.
-

Various digital frequency displays
The World's largest range of receiver DFMs is now
joined by the DFM7 (shown) - and L shaped version
of the DFM3 with remote display mount connector
possibility . 1kHz SW resolution with 455kHz or
10.7MHz offsets, 100Hz res pp to 3.9999MHz, and
£41.75
VHF to 299.99 MHz in 10kHz steps
:

Components

FOR COMPLETE LISTINGS SEE OUR NEW PRICELIST

2.81
1.95
1.15

0.80
1.84
1.84
1.84

2.17
2.50
2.80
3.77
2.50

SL 1624

S11625

HA1197
CA3123E
TDA1072
TBA651
TDA1090
TDA1220

1.61
1.61

SD6000

4.31

TDA4420

2.59

3.09
2.53

MC133OP
MC1350P

1.38
1.38

3.51
1.61

TDA10133

2.24
2.24

KB4412
KB4413
KB4417
MC3357P

2.24
2.24
2.53
3.16

TDA1062

SL1626
SL1630
SL1640
SL1641
SL6600
SL6640
SL6690
MC1496

2.80
1.86

2.17
2.17
4.31

3.16
3.68
1.44

Monolithic dual roofing filter

A101B

U

RC XTALS

FM pairs (no spilts)
AM pairs
..
Xtals for 10.7SSB filter

first filter in synth. RX

£16.67
£17.82
£19.78
£2.30

£36.80
£3.74
£3.57
£2.88 ea

The most efficient warning sounders yet

The latest thing in electro-acoustic efficiency. 1mA of drive from
CMOS will give an SPL of 83dB - 10v RMS drive from CMOS uses
3mA for 100dB SPL at 4.8kHz (88dB at 1.65kHz)
The data sheets shows various drive circuits, and give full
specifications with regard to broadband responses and power
consumption etc. 1 off 44p inc. 100 off 28.75p (25p ex vat)

3.16

2.25

100W PA's made simple
OSFET technique - Hitachi have developed a range

LTRA LOW NOISE PU PREAMPLIFIER

The HA12017 is the last word in PU preamps, and general low noise audio design.
It is an SIL IC, with 86dB S/N in RIAA configuration, 10v RMS output capability,
0.002% typ THD at 10v RMS output (imagine the overload margin NI. It comfortably supercedes discrete circuit designs in terms of price/performance, and takes
fhe art beyond the TDA1042's capabilities. (Replaces HA1457) £1.80 each - or
an RIAA applications PCB with two ICs for £5.75. Complete with Rs&Cs £9.95.
We have various RC ICs, including NE544
Radio Control ICs NE5044, and two new ones from OKI
4 channel dig.prop. FM TX IC. 30mW out (amplifyable) -£2.30 inc
KB4445
- 4/5 ch. dig. prop FM RX IC. Suits KB4445 or RCME syst. £2.65.
KB4446
data sheet 35 + SAE. More RC ICs in list
104445/6 pair: £4.75. New 8 p

CMOS, LPSNTTL, TTL, MPU:
Listings in the new pricelist.

Most CMOS is available in low
volume - also LPSN. Standard
linears and TTL OK.

Things like ICM72168, ICL8038, 8080A, 6800P, 2708, NE555,NE556, etc
Contain yourselves, RF fans I Not yet ready for
Coming Soon
a full launch un it autumn but reviewed here:-

SSB transceiver system : I Oklii lo I 000M Hz !!
A modular VLF to UHF SSB TX/RX syetem at reit. With the correct first mixer, the basic PCB
covers 10kHz to 1000MHa - using LO fed from ext. source (Our 2 IC Mullard synth for instance)
and RF PA for TX OP. 0.2uV basic sensitivity in HE, Typ cost for HF synth SSB RX will be
less than £200. Add an RF PA for full TRX for another £50. See one in our foyer, and marvel.
10111.1, .1101AIN 1010 11111.11/1/1
Wed /PACK /0.1 1:1111.111.1 NOW

SAE with all
enquiries.
Phone orders by

ACCESS -but
minimum £5
Callers welcome

1.3dB loss, 80dB stopband HF

Piezo Sounders

201

120v N-ch 100W MOSFET £6.33 2SJ48 Pch complement
£6.33
£7.39
160v N-ch 100W MOSFET £7.29
25J50 Pch complement
Kit for 100W MOSFET PA less Heatsink £16.10. £2 inc heatsinkibkt)

Please send an

34.5MHz

USB/LSB

2.93

f output devices and driven that ought to revolutionise opinions and attitudes towards the
esign of all LF amplification systems. We here a new 48 page application note (E1.50 inc) and
omplete sets of parts, modules and now the new complete PA system (see above).

'SK133
'SK135

25kHz Channel spacing 8pole
2.4kHz SSB

A section from our PL:
0.35 16:1 ratio AM tuning
BA102

comp ementary

Most popular types are available ex -stock, and in quantity.

12'/vkHz

VAR ICAP DIODES

POWER MOSFETS

Ince moneenng t

Crystal Filters
10.7MHz

0.41 KV1215 9v triple
BB204
0.41 KV1211 9v dual
BB105
0.31 KV1225 25y triple
BB109
MVAM2 1.93 88212 9v dual

944378-2
£26.45

Pilot Cancel PLL Stereo decoders
Again, Europe's widest range of stereo decoders
including pilot cancel PLL types. The pic shows
the 944378 - pilot cancel including post decoder
26/38kHz filtering and muting preamp output

Semiconductors
Radio/Communications ICs

+1SW £16.73

VHF Tunerheads

Keyboard switches and caps
From the world's most widely used switch
manufacturers - ALPS - come the biggest and
best range of keyswitches, and data entry keyboard switches. The SCM81101 is shown here,

with the KT5 2 -part cap (with clear top, to enable
easy fitting of your chosen legend. Other types are
available with built in LED, 900 mounting etc.
SCM81101
17p, KT5 : 16p - or 29p/pair

LCD CLOCKS
LCD DVM

Clocks use T5v
at 15uA

NEW PRICELIST/SHORTFORM:-

28 pages, FOC with AS SAE pse

Bigger print than our
recent one page list and vastly extended

If you still need convincing to invest £1.60 in the cats, be mean and get this first.

POWER MOSFET APPLICATIONS
HANDBOOK b HITACHI
:

£1.50 each - or free
with pairs of HMOS
and the PA101B .

Everything you should know about HMOSF ET devices theory and applications.

ambit

ONO PLEASE - Commercial MA terms cm MON..°
Goods ma
subtect to mlatelitv boon sob.,
to change

so pease oho. a. cheat 41 or doubt.

Parts 1-3

AMBIT
catalogues

200 north Seruirm Road, Brentuuood, EOM
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WHAT's NEW at AMBIT

INTERNATIONAL

TELEPHONE (STD 0277) 230909

12.55

DVM 9v/lmA

CM161: 7rom LCD 12/24hr, alarms etc £11.44 each
CM172: 13mm, 12hr, alarms,timer etc £14.32 each
CM174: 13mm, 12hr, min/sec stopwatch £14.32 ea
DVM 176: ICM7106 based LCD 314digit £22.36 each

TELEX 995194 AMBIT G

60p ea, or
£1.60 the
lot.

POSTCODE CM14 4SG
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OF the more insidious equipO NEment
breakdowns that plague the
motorist is that of bulb failure. Often
he will not notice until he either
makes a special check (which should
after all be carried out weekly) or he
is stopped by the police, and we need
hardly quote the old adage that
ignorance of the law is no defence.

the silicon diode D5A and the light
bulb.

A voltage of 0.7 volts is dropped

across the diode. This voltage is large

enough to provide the germanium
transistor TR1 with sufficient base
bias to switch it on.

In this mode TR1 acts as a short
circuit across the l.e.d. D2 thus pre-

The device described here gives continuous monitoring of all external

venting it from lighting up.

direction indicators and will give an

OPEN CIRCUIT
Let us take another case, this time
with the bulb open circuit. When the
switch is closed, current will not be
able to flow through the diode. Hence
the voltage across the diode will fall

lighting equipment apart from the

instant warning should one of the
bulbs go open circuit in use.

When failure of a monitored light
bulb occurs, a corresponding l.e.d.
illuminates at the same instant on a
display unit installed inside the car.

little daunting at first, closer inspection reveals that it consists of ten
individual identical sections plus a

free from failure in itself so a test

facility is provided to make sure that
all the l.e.d.s are functional.
Essentially we have a line that feeds

line when it is not being

NEGATIVE EARTH

As can be seen from the circuit

Fig. 1. Circuit diagram of one of the sensor
modules of the Lights Failure Monitor.

diagrams in Fig. 1 and Fig. 2, this unit
has been designed for a negative
earth system.
Fortunately nearly all new cars are

built this way. However modifying
this circuit for the older positive

the

moment. This is monitoring the offside front side -light. The monitoring
circuit is so arranged that there is a
diode D5A in circuit between the bulb
and its switch.

Consider Fig. 1. Suppose the light
bulb is operational. When the switch
is closed, a current will flow through

TEST FACILITY
No monitoring unit is completely

the test
used.

At this point we should point out

circuit A for

then no current will flow into the

on TR2 which allows current to flow
through every l.e.d. in the system and
light them all up.
It is then very easy to spot a faulty
indicator. Diodes D1 are necessary to
prevent current flowing back down

D3

Fig. 2 shows the complete circuit

Let us take

A further point should be made

that when the light switches are off,

TR2 is grounded via R3. This switches

1N4001

and it should be noted that each of the
boxes A to J contain the same circuit
network which is shown in Fig. 1.

SO on.

light up indicating that the bulb has

failed.

every 1.e.d. via diode Dl. When we
wish to test the system, the base of

test facility.

that the components are numbered in
a slightly novel way in that all components associated with each box have
the letter of that box after their reference number.
For example the transistor in box
C is referred to as TR1C or the l.e.d.
in box H is referred to as D2H, and

Of course there will no longer be a
short circuit across the 1.e.d. so it will

in effect switched off.

DI

Although the circuit may look a

off.

sensing network at all so the unit is

TR2(c)

CIRCUIT

to zero and the transistor will switch

£9.00

earth system poses several problems
mainly because of the fact that the
current flowing through the bulbs is
going in the opposite direction.
In fact modification would involve
changing the design of each boxed
module, not to mention redesigning
Fig. 2 so the author has decided to

restrict himself to a negative only
version.

FAILURE

iu\MON1TOR
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Fig. 2. Complete circuit diagram of the Lights Failure Monitor. Note that each lettered box contains the circuit elements from Fig. 1.

to

INSTALLATION
Before attempting to install the
Monitor, study the diagram in Fig. 4
very carefully.

This involves marking up the side
of the box with the correct drilling

to the bulbs. This involves finding the

CASE

The circuit board is mounted in a
plastics box 112 x 62 x 30mm. This
should first be

drilled and cut

accept the three sockets, test switch
and the ten l.e.d.s.

CIRCUIT BOARD

The main part of the Monitor is

built on a piece of 0.1 inch stripboard,

37 strips by 14 holes and the com-

The main task is to insert the
diodes D5A to D5J in series with the

power cables from the light switch

dimensions and making the holes, preferably with a hand drill. Larger holes
can be made by making a small hole
and opening it out with a file.

correct wire that feeds each bulb to
be monitored and reference to your

fastened in position and the clips far

wiring harness.
The most convenient way to install

The sockets and switch are then

the l.e.d.s pushed through their respective holes.

car manual may be necessary in order

to work out the colour code of the
individual wires within the vehicle's

the diodes is to insert them between

ponent layout is shown in Fig. 3.

Straight away it can be seen that
the spacing between components is

very close so some care will be needed
in construction.
The board should first be prepared
by making all the breaks in the
copper strips. This can be done using
a spot face cutter or small twist drill.

When this is completed solder the
resistors and diodes in place. It is
necessary to do this first because the
wire links must fit around these components and in fact these can be put
in next.

FINISHING OFF
The board is finished off by solder-

HOW IT WORKS
LEFT
'LIGHTS SWITCH'
LIREAR_
GHT

LEFT

LEFT

STOP

STOP LIGHT

LIGHT

FAILURE
WARNING

N

REVERSING
LIGHT

CHASSIS

CAR BATTERY

ing in the transistors, fuse clips and
lead-off wires.

Readers will notice that the l.e.d.s

are wired straight onto the board.

Make sure that you leave long enough

leads so that they will fit into their

holders in the case.
In the prototype this meant bending the leads through ninety degrees
so

A diode is connected in series with each light bulb to be monitored and
the voltage drop across each diode is also monitored.
If the light bulb is working, a current will flow through the diode which
will keep the I.e.d. in the display unit turned off.
If the light bulb is open circuit then no current will flow and the I.e.d.
will turn on indicating where the fault lies.

that they would slot into their

holders in the side of the case.
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SKI

SK2

SK 3

LIGHTS
FAILURE
MONITOR

Fig. 3. Circuit board layout for the
display unit. The cathodes on the
I.e.d.s may be identified by a flat on
the casing next to the cathode lead.
It can also be seen that only one
channel has been fully labelled.
Each channel is identical and their
layouts are exactly the same.
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AC128 LEAD IDENTIFICATION

Fig. 4. Wiring diagram for installing
the unit in the vehicle. The new and
existing wiring can be seen clearly.
Note that the contact numbering on
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the pin numbering on the sockets in
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Once all the diodes have been installed the wires that lead to the display unit can be attached as in Fig. 4.
These should be terminated with the
appropriate DIN plugs. An earth and

COMPONENTS
Resistors
R1 A -J

2.2kfl (10 off)

R2A-J 62052 (10 off)
R3
2.2kf2

See

All INA/ carbon ± 5%

Sho

Semiconductors
TR1A-J AC128 pnp germanium (10 off)
TR2
AC128 pnp germanium
D1 A -J
1N4001 small signal silicon diode (10 off)
D2A-J
TIL212 yellow Le.d. including clips (10 off)
D3A-J
1N4001 small signal silicon diode (10 off)
1N4001 small signal silicon diode (10 off)
D4A-J
1N5400 3A silicon diode (4 off)
D5A-D
BYZ13 6A silicon diode (2 off)
D5E-F
1N5400 3A silicon diode (4 off)
D5G-J

Talk
page 553

as to
where you should cut the lighting

of the wire. Fig. 4 will make this

you should try to do this as close to
the proposed site of the display unit
as possible, and far away from any

As each different vehicle has a

different wiring harness, it is impos-

sible to give precise details

cables and insert the diodes. Howeve-

possible sources of damp.
resistors

At this stage the system can be

tested. Plug the three DIN plugs into
their appropriate sockets on the back

with

10

Each individual circuit should be
checked next. To do this, loosen or
remove each monitored bulb in turn.

When the relevant switch is activated

in the car, the corresponding l.e.d.

should light up indicating that the cir-

cuit is faulty (in fact we have simulated an open circuit bulb).
As soon as you are satisfied that
everything is working properly, the
terminal blocks should be insulated,
for example by binding with p.v.c.
tape, and then fixed securely in the
car.

The display unit can be finished off
by labelling the indicator l.e.d.s using
Letraset or other self adhesive transfers and then the display unit can be

firmly attached to the dashboard or
other- suitable location
vehicle.

It's so easy and tidy with the
Easibind to file your copies
away. Each binder is designed
to hold approximately 12 issues
and is bound and blocked with
the Everyday Electronics logo.
Gold letraset supplied for self

nents and good enough for

most purposes. A 100 ohm resistor could, for example, have

an actual value of anything
between 90 and 110 ohms.

I showed, with the aid of a
diagram, that when the tolerance is taken into account, the
preferred values just about

T.R.de Vaux-Balbirnie
ANDREW was gazing into the

large

compartmented

drawers which we had

adapted to carry our stock of
resistors.

thing

The

which

struck him was the apparent
"silly values" to be found -390,
470, 560 ohms and so on. He
asked why the values did not
run -350,

400,

450,

500

and

simplify the whole business.
He argued that calculations
would be much easier that
way and I agreed.
I told him that these were
called "preferred values" and
that I would talk to the whole
class about them.
I

told them that we were

talking about ordinary carbon

blocking of volume numbers
and years.

Price £.4 40 including postage, packing and V.A.T., Why
not place your order now and
send the completed coupon
below with remittance to:-

cover all values. Naturally, the

family of 5 per cent resistors
will have its own set of pre-

iv s

IPC Magazines Ltd, Post Sales
Dept, Lavington House, 25
Lavington St, London SE1 OPF

ferred values.
There would be little point, I

told them, in making a 200
ohm resistor if this value was
covered (just about) by the
upper limit of a 180 ohm (198
ohm) or the lower limit of a

inside the

nd it

per cent

value. These are cheap compo-

by

be

SYSTEM TESTING

tolerance-they are allowed to
be up to 10 per cent higher or
lower than their nominal

in

also

button is pressed all the l.e.d.s should
light up.

two terminal blocks and use the
terminals at the opposite end of the
clear.

should

of the display unit. When the test

Miscellaneous
push -to -make momentary action switch
S1
PL1
4 -pin DIN plug
5 -pin 240 degree DIN plug
PL2
7 -pin DIN plug
PL3
SK1
4 -way DIN socket
SK2
5 -way 240 degree DIN socket
SK3
7 -way DIN socket
500mA 20mm cartridge fuse
FS1
Plastics case, 112 x 62 x 30mm; 0.1 inch stripboard 37 strips x 14 holes; twoway screw terminal block (2 off); three-way screw terminal block (2 off);
connecting wire.

blocks to connect up the severed ends

positive supply
installed.

its easy
with
r

220 ohm (198 ohm) resistor.

went on to tell the class
that when the actual value of
a new carbon resistor is
measured it is often surprisingly close to the nominal
value-perhaps within 2 per
cent-but it will not always
stay that way. In service, its
value "drifts" and if it is subject to mis-use it may easily

Order Ibrm

I

I enclose p.o./cheque value
binders. Years required
for
(BLOCK LETTERS PLEASE)
Name

go outside its 10 per cent limit.

Address

Hot running was one particular cause to be avoided.

Date

a.
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c,4401

ca4M.N.L

clifteSW,d

We promise to pay the bearer on demand the sum of

E3
Yes, this really is worth money to you.Our prices are already
as low as you are likely to find anywhere but we are now
giving you another £3 off these sensational watches.
The Buler dual -time, multi -function, alarm chronograph

with countdown-Time land Time 2 both with alarms;
1/100 second chronograph; countdown timer;
100% stainless steel case; hard mineral crystal lens;
water-resistant to 33ft.
The Casio 83Qs 41B alarm chronograph-hours, minutes,
seconds, day, date; automatic calendar, 1/10 second
chrono; hourly chimes; stainless steel case; hard mineral crystal
lens; water-resistant to 99ft.
METAC ELECTRONICS. 47 HIGH STREET, DAVENTRY, NORTHANTS.
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SEND OR TAKE THIS
VOUCHER TO:
London: 327 Edgware Road, W2
Daventry: 47 High Street
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I SEND THIS VOUCHER TO: Metac Electronics, 24 -hour Despatch Centre, 47 High Street, Daventry Northampton.
Please send me
Buler/Casio watches at a cost of £24.95 less my £3 voucher. I endose cheque/P.O. made
payable to Metac Electronics.
I

Northampton: ll St. Giles Square
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WORKSHOP
MATTERS
By Harry T. Kitchen
R.F. Sources
A few months ago (May) we looked at
audio frequency signal sources, and this

want to extend the frequency
month
range to cover radio frequencies.
Such sources are invaluable whilst
trouble -shooting or designing equipment,
I

and again we have a very wide specification/price spectrum. The latter figure can
range from a few tens of pounds for the

very basic sorts of oscillator, to x £100
and even more for the precision signal
generator. Your ambition must therefore
be tempered by your pocket!

The term "oscillator" is used to describe
a signal source where neither frequency
or output voltage is closely controlled,
(though advertising literature would often
have you think otherwise). Such instruments comprise, essentially, (in the older
type) two -separate valve oscillators, one
for the radio frequency, the other for an
audio frequency with which the former is
modulated.

In the modern version oscillator, we
usually have two transistors which fulfill
precisely the same functions.
Modulation, incidentally, is the process

of causing the amplitude of the radio

frequency to vary at the same frequency as
the audio frequency. Demodulation, at the

receiver, consists of removing the radio
leaving us

items in greater detail.

The stability of frequency and output
voltage will be clear, as will the requirements of setting, and resetting, accuracy.
What of variable modulation depth, zero
leakage, and zero f.m. on a.m.?

Modulation Depth

Oscillators

frequency,
frequency.

meter so that the precise output voltage
from the attenuators can be determined,
should be capable of being set, and reset
to any pre -determined frequency and
voltage; should have variable modulation
depth; zero leakage; zero f.m. on an a.m.
signal. A formidable list, justifying the
high cost. Let us look at some of these

with the audio

The process of modulation in such a
simple oscillator consists of varying the
voltage supplied to the r.f. oscillator at
the required a.f. frequency. Thus, when
the voltage is at its maximum, the r.f.

oscillator oscillates more vigorously then
when the supply is at its lowest level.
There is very little control over the

Earlier we saw that the r.f. signal is
modulated by the a.f. signal and thus

a.f. signal is at its peak.

In practice this is difficult to achieve
since the modulating device, valve or

transistor, cannot be completely saturated

to achieve zero output, nor completely
cut-off to achieve maximum output.
The normal, everyday, modulation depth

is 30 per cent, and the modulating frequency is typically 400Hz or 1kHz, with
provision

for an

external

modulation

frequency of variable depth. A variable
modulation depth is essential for checking

for detector distortion in receivers, and
for this reason purity of the modulation
signal is important.

Zero Leakage
Zero leakage is impossible to achieve,
but certainly the leakage of the oscillator

frequency should be extremely low.

If

on the oscillator coil.
The output control is a glorified volume

age via the mains lead, which after all
can

Signal Generators
We come now to the precision brigade,
instruments that are entitled to the

description signal generators, and our
pockets must not only be very deep but

also very well filled.
Signal generators should be capable of
providing an accurate and stable fre-

quency; accurate and stable output voltage; a means of setting the output voltage

to a pre -determined point on an output

Some of the cheaper sorts of oscillator

are equipped with an additional scale
enabling tuning to be effected on har-

monics, whereas proper tuning is effected
on fundamental frequencies only.
Fundamental tuning, if used as intended,
restricts the user to the highest frequency
provided. That means if the maximum
frequency is 100MHz, then that is as high

as you can go-officially. Unofficially you

and so on.

r.f. signal varies from zero, when the a.f.
signal is zero, to a maximum when the

stage, possibly via a secondary winding

tool.

Fundamental Tuning

achieve 100 per cent. modulation where the

a.f. signal. Theoretically it is possible to

sometimes necessary,
measuring receiver sensitivity at the
microvolt level, then even a very low leak-

seriously considered for precision work,
but within its limitations it is a useful

an error of some magnitude, equally possible an error of considerable magnitude.

can go higher; using the second harmonic
you can go up to 200MHz, the third harmonic enables you to go up to 300MHz,

we

frequency as well as the actual output
voltage. Such an oscillator cannot be

from 975kHz to 1.025MHz. This means that
our receiver can be up to 5 per cent inaccurate without us knowing about it, possibly

varied in amplitude at the frequency of the

"depth" of modulation, and the output
voltage is extracted from the oscillator
control used for potting down the output
voltage. As it is closely coupled to the
oscillator varying loads will affect the

Let us suppose that we are working at
1MHz, and that the generator has a (unwanted) deviation of 25kHz, so that our
nominal 1MHz signal is actually sweeping

are,

as

This, in my opinion, is an undesirable

practice, as it is all too easy to pick up the
wrong harmonic, particularly if the frequency calibration is at all inaccurate.
The only safe and accurate way is to use a
fundamental frequency, though in an
emergency it is possible to use the second
harmonic and tune to twice the required
frequency, that is 88MHz if 176MHz is
required.
On harmonics the output signal is
reduced, and this can also affect accuracy
particularly if an insensitive receiver is
involved.

Contributory factors to accurate mea-

surement are the use of cables of the

correct impedance to terminate the output
from sig-gen's (as signal generators are
invariably termed by those "who know")
and the use of a dummy aerial. The
reasons involve e.m.f. and p.d., and we
will look at these in some detail in the
next article.

is

act as a transmitting aerial, can
invalidate our measurements.

The signal generator must be a box

within a box; the oscillator contained in a
leak -proof box, within the main cabinet.
Mains input must be meticulously filtered

to prevent the egress of the oscillator
frequency.
For precise attenuation the various
stages must be isolated from one another

so that there

is no possibility

of the

oscillator frequency getting out other
than by the designed method.

Zero F.M. on A.M.
So far it has been accepted, albeit
tacitly, that we are discussing a.m.
oscillators and generators only. The
presence of an f.m. signal on what should
be a purely a.m. signal can be embarassing
when measuring receiver selectivity.
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When CSR1 conducts the warning

light LP1 is illuminated. The operator may cancel the light by breaking

STOP

the current to the lamp with Si, a

miniature push -to -break switch. As Cl
is

left fully charged it can give no

don't let this

further gate current so the lamp will
remain off when Si is released.
When the car is driven away from

happen to you

ting off the battery supply to the cir-

the pad, the magnet moves away from
S2 and the reed switch opens so cut-

cuit. Cl will now discharge by leakage

few seconds and will be
ready to operate again as described
within a

above. When the reed switch is closed

and the warning light cancelled, the
only current flowing is leakage
through Cl and CSR1. This leakage
is so small as to be negligible. The
life of the battery should be solely
determined by the length of time the
warning light is left glowing.

PRECISION

By T. R. de Vaux-BALBIRNIE

PARKING PAD
referred to in the title

THE PAP

is

a block of plastic foam which activates a warning light when compressed by pressure from a car
bumper. With this pad suitably

placed on the garage end wall and
a separate unit housing the warning
light, the device will ensure that the
car will be parked close to the end
wall

without

the

possibility

of

damage and without assistance. Parking like this is sometimes necessary

when the garage is only just big
enough for the car or when two
vehicles

have

to

be

squeezed

in.

CIRCUIT DESCRIPTION
The circuit diagram of the Precision
Parking Pad is shown in Fig. 1. When
the magnet approaches the reed

switch, S2 closes (switches on) and
connects the battery to Cl. This voltage step is transmitted to the gate
of CSR1 triggering it into conduction
and

Cl

continues

to

charge

up

through the gate circuit. Once the
thyristor has been fired in this way
it will continue to conduct even when
Cl is fully charged and the gate voltage and current drops to zero.

One feature of the circuit is that

requires no setting for day-to-day
use. Nothing need be remembered
on approaching the pad-the lamp
will always be ready to signal attention. When the time for battery re-

MAGNET

it

could provide a suitable piece of foam
or even a cheap car sponge. The mag-

FN-

net was bought from a local hardware shop. Although several types
were offered, the kind shown in the

S2 N.O.
SI

placement approaches it will be seen
that the warning light becomes dim
long before the circuit fails to operate

illustration

1CANCELJ
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proved

most

effective.

Good results will only be obtained
with a powerful magnet made from

altogether.

The most difficult part of the project is not the electronics, which are
very simple, but the construction of
the pad unit itself. Experimental pads
which reduced their electrical resistance when they were squashed were
tried but they proved unreliable. A
far better solution was found using a
reed switch operated by a magnet.
As the foam is compressed the magnet approaches the reed switch to the
point where it switches on.

PAD AND SWITCH
The foam pad itself was a 100mm
cube offcut. Perhaps an old cushion

modern materials.

The reed switch is of the normal
cpen type-i.e. it switches on when

L P1
CI

0 1pF

PARKING
6V
6OrrtA CORRECT

the magnet is moved near. Two types
of reed switch were tried.
The first was about 25mm long and
the other about 38mm. Both worked
very well but the longer switch

CSRI

CRSI/05

proved slightly more sensitive and
Fig. 1. The complete circuit diagram for
the Precision Parking Pad.

was finally chosen for the prototype.
For testing purposes, a simple battery
and bulb test -circuit should be made

up with the reed switch placed in
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TO BATTERY+ve
GARAGE
WALL

TO INDICATOR BOARD

PARKING PAD

FELT OR FOAM
COVERING
WOODEN FRONT
PANEL

T

102

102

FIXING SCREW

DIMENSIONS IN mm

WOODEN REAR PANEL

The completed prototype warning light unit fitted to the
garage wall. For convenience, a position close to the
drivers side window is suggested. The battery is to be
situated between this unit and the pad for easy replace-

VIEWED FROM ABOVE

Fig. 3. Cut -away view of the pad assembly showing magnet

and reed switch fixing. Note that the horizontal dimension
of the foam cube will vary according to the magnet and
reed switch used, and will depend on the findings with the
test circuit (Fig. 2.).

ment.
CI

TAG STRIP

111

SI

TERMINAL
BLOCK
CSR1

UNDERSIDE
VIEW

BATTERY-ye
TO PARKING PAD

Fig. 4. Circuit construction details. The

tag -strip, LP1 and S1 are mounted on the

rear face of the blank socket box cover.
Care should be exercised when drilling
this cover as it is very brittle and likely to
chip and crack.
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The completed pad assembly securely screwed to the garage end wall at
bumper height.
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series as shown in Fig. 2. The bulb
should light when the magnet is moved

to within about 70mm from the reed
switch. Careful note of the best relative positions for

these two com-

ponents should be made so that they
may be adhered to in the final construction.

The rear panel of the pad assembly
was made from 12mm-thick plywood

and has a cavity chiselled into it to

accommodate the reed switch, see Fig.
3. This protection is necessary as reed

switches are very fragile components

and could easily be damaged if the
pad was carelessly used.

Checks should be made to ensure
that even with the foam fully compressed, the magnet cannot touch the
reed switch.

BATTERY AND SETTING UP

COMPONENTS

In the prototype, a PP3 battery

was mounted inside the box. These
little

0.1/4F plastic or ceramic
CSR1 CRS1/05 or similar 1 A 50V
C1

vised that a larger battery be placed
outside the case. It should be noted
that it is quite in order to use a
9 volt battery to operate a 6 volt bulb

thyristor
miniature push -to -break,
release -to -make button

S1

switch

reed switch with normally

S2

in circuits such as this. There is a

open contact
6V 60mA m.e.s. bulb
B1
9V type PP9 or other, see
text
Tagstrip, 4 -way; magnet (811);
13A plastic surface mounting
mains socket box with plain plas-

voltage drop of about 1 volt across

LP1

the thyristor and there is an addi-

tional voltage drop across the internal
resistance of the battery.

When the whole project has been
constructed a suitable place for the
pad assembly must be chosen. Tests

tic cover; battery clips to suit;

materials for pad assembly; bell wire; 2 -way terminal block (2 off).

Approx. cost
Guidance only

should be made to find the best position so that the foam will be squeezed
fairly and squarely by the car bumper.

£.2.50

excluding
battery

(see page 553)

When the pad assembly is complete

it may be checked by squashing the
foam by hand and listening carefully.
It is likely that a click will be heard

REED SWITCH

somewhere along the travel as the
reed switch operates. When relaxed
it should click open again. If the
clicks cannot be heard then an electrical test should be made using the

battery and bulb
(Fig. 2).

batteries, however, tend to

have a rather short life so it is ad-

test -circuit again

When the best position has been
found, the unit should be mounted
on the wall with two wood screws
plugged in the usual way.
The indicator unit is wired to the
pad assembly and battery by means
of light -duty twin wire such as bell
wire via the terminal blocks. It is
best to mount this unit on the wall
in

such a way that the light can

readily be seen from the driving posi-

tion. If it is placed at window level
then the unit may be cancelled before

getting out of the car so conserving
battery power.

Fig. 2. A test circuit for determining the
operating distance of the magnet from the
reed switch.

In the prototype, the reed switch
was secured by gently bending the
end connectors at right angles and
passing

them

through two

holes

drilled for the purpose. They protruded a short distance through the
panel and were then bent over. Soldered connections were then made to
them.

The wires leading from the reed
switch must be run in grooves cut

into the rear of the panel so that

they will be protected from abrasion
when the unit is finally attached to
the wall. The wires lead to a piece of
miniature terminal block mounted in
a convenient position.
The front panel of the pad assembly
was made of 10mm-thick plywood and

has the magnet attached to it. The

magnet chosen had a handy hole

drilled in it so a wood screw was used

to attach it. A cavity must be cut in
the foam to accommodate the mag-

net. In the prototype, this was cut

using a razor blade. It does not need

to be particularly neat as it will be
covered up.

The foam is sandwiched between
the top and bottom panels using a

suitable adhesive. This adhesive must

be chosen with care as some have a
devastating effect on foam. It is essential to try it out on a scrap piece first.
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COMPONENT ASSEMBLY

When the pad assembly has been
checked, the circuit proper may be
built. This was constructed on a piece
of 4 -way tag strip as shown in Fig. 4.

When using the parking pad, the
car is driven up very slowly to the

pad and stopped as soon as the indica-

tor lamp lights. The cancel button is
then pressed.

To house the prototype warning
light assembly, a standard 13 amp
surface mounting plastic box was
obtained of the type used for mains
sockets. At the same time a plain

ing for the wooden front panel. This
prevents any chance of scratching
the bumper.

are readily available from electrical

recover its cost in no time!

plastic cover was bought. These items
dealers. The circuit

was mounted on the

cover using two small
nuts and bolts to hold

One final refinement is a felt cover-

In terms of broken light clusters
and bent bumpers, this unit should

Completed c ircuitry on the rear face of the socket cover.

the tagstrip in place.

Holes were drilled for
the indicator light
and the push -to -break
switch. Great care
must be taken.
For the indicator
light, the prototype

used a 6 volt bulb

with the connections
soldered direct to it.
This is the cheapest
way and gives maximum brightness. If a
neater appearance is
required then a proper

panel indicator light
may be used. Fix the
panel -mounted

com-

ponents in place and
wire up as shown in
Fig. 4.
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First the EuroBreadBoard IT'S AS EASY AS A,B,C...
Now the EuroSolderBoard
a

O

sz)it3
stva

Indispensible
for the professional

Ideal

for the beginner

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.)

Design on a EuroBreadBoard - Instal on a EuroSolderBoard

& ITS AS EASY AS 1,2,3 with THE EXPERIMENTOR SYSTEM

First the EuroBreadBoard
Will accept 0.3" and 0.6" pitch DIL IC's, Capacitors, Resistors,

SCRATCHBOARD

LED's, Transistors and components with up to .85mm dia leads.
500 individual connections PLUS 4 integral Power Bus Strips along
all edges for minimum inter -connection lengths.
All rows and columns numbered or lettered for exact location
indexing (ideal for educational projects)
Long life, low resistance (<10m ohms) nickel silver contacts
£6.20 each or £1 1.70 for 2

Now the EuroSolderBoard
New 100mm square, 1.6mm thick printed circuit board with pre tinned tracks identically laid out, numbered and lettered to Euro-

1

EXP 300PC which includes one ,tern. A matchboard

predrilled PCB - E1.32

- BREADBOARD

2. EXP 302 which includes three items. Three 50sheet
scratchboard workpads -E1.68
3. EXP 303 which includes three items. Two matchboards and

-MATCHBOARD

4. EXP 304 which includes four items. Two matchboards and
EXP 300 breadboard and a scratchboard workpad - E9.30

an EXP 300 solderless breadboard

The above prices do not include P&P and 15% VAT

TOMORROW'S TOOLS TODAY
( ONIIMNIAt SPiCiAtlif S COPPORAION

Saffron Walden, Essex CB11 3AQ.
Tel: Saffron Walden (0799) 21682
Telex: 817477

BreadBoard pattern.
Four 2.5mm dia fixing holes.
£2.00 for set of three ESB's

1
NAME

And don't forget the EuroSolderSucker
Ideal for tidying up messy solder joints or freeing multi -pin IC's, this
195mm long, all metal, high suction desoldering tool has replaceable
Teflon tip and enables removal of molten solder from all sizes of
pcb pads and track. Primed and released by thumb, it costs only
£7.25 including VAT & PP
Snip out and post to David George Sales,
Unit 7, Higgs Industrial Estate, 2 Herne Hill Road, London SE24 OAU

maw

gamma uniummo maimmis immommo vaiimmlaw ammonm
David George Sales,

EE 9

Unit 7, Higgs Ind. Est., 2 Herne Hill Rd., London SE24 OAU.
Please send me: 1

or
or
or

EuroBreadBoard

2 EuroBreadBoards
3 EuroSolderBoards
EuroSolderSucker
1

C.S.C. (UK) Limited, Dept.4H
Unit 1, Shire Hill Industrial Estate,

@ £ 6.20
@ £11.70
@ £ 2.00
@ £ 7.25

0
0
0
0

ADDRESS

I enclose cheque/PO for E
or debit my Barclaycard, Access, American Express card

Exp date
or Tel: (0799) 21682 with your card number and your order will be in the
post immediately.
Canty. Regd.
B EXP 300
Qnty. Regd.
A EXP 650
£7.76
£5.00
No.

C EXP 600
£8.39

Qnty. Regd.

D EXP 48
£3.50

Qnty. Regd.

E EXP 325
E2.70

Qnty. Regd.

F EXP 350
£4.48

Canty. Regd.

G PB6

Canty. Regd.

H PB 100
£14.72

Ginty. Reqd.

Please

Tick

All prices are applicable from Jan. 1st 1980 and include VAT
and PP but add 15% for overseas orders.
Name

Company
Address

£11.73

Experimentor System
1 EXP 300 PC
E2.38

Canty. Regd.

2 EXP 302
£2.79

Qnty. Reqd.

3 EXP 303
E11.04

Canty. Reqd.

4 EXP 304
£11.85

Canty. Reqd.

Boxed prices include P & P and 15% VAT
If no dealer in your area contact CSC direct.

Tel. No
Please make cheques/P.O. payable to David George Sales
and allow 10 days for cheque clearance and order processing
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TABLE 1
GERMANIUM SIGNAL DIODES

SQUA

one
STOCKING UPSEMICONDUCTORS
Two previous articles have been de-

voted to resistors and capacitors.
This month we discuss certain semiccnductor devices that should be

acquired by the beginner to start a
stock of useful components.

FO
3EG \NERS

as used for detection

in radio re-

ceivers, and also in logic circuits; (2)
power diodes, used for rectifying
alternating current; (3) Zener voltage
reference diodes; (4) photodiodes and

light emitting diodes (1.e.d.$).
A small quantity of class (1) should

be held in stock since they are fre-

quently needed. They are small components and inexpensive. Suggested

types and quantities to be held as
stock are given in Tables 1-3.
The larger "power" type diodes (or
rectifiers) are more expensive and in

comparison bulky in size. They are
available also as bridge rectifiersfcur rectifiers integrated within a
package. Power diodes are made in a
variety of voltage and current ratings,

and are best purchased as required,

not

can

be

disregarded

for the

subsequently

falls

pose transistor for the constructor.
Closely related types are the BC107

This property is exploited in devices
as Zener voltage reference

known

diodes. These are used for maintaining the voltage level or to provide a
reference voltage at some point in a
circuit.

590

50V
400V

4
4

TABLE 4
ZENER VOLTAGE REFERENCE DIODES
Type

Voltage

Qty

BZY88
BZY88
BZY88

5.1V
5.6V

2
2
2

10V

TABLE 5
LIGHT EMITTING DIODES
Type

Colour

Dia.

Qty

TIL220

Red

5mm

4

TABLE 7
INTEGRATED CIRCUITS
Type

Function

Qty

741

Operational

3

555

Timer

3

and the BC109, the latter being a low noise version of the BC108. These

three types are available in TO -18
cans.

Another popular general purpose

transistor is the ZTX300. This is made

in a plastic package, the leads being
arranged in what is known as "E line"
configuration.

These transistors and a few others
are listed in Table 6, which includes
in the final ("Qty") column recommended quantities that the new con-

structor should obtain and hold as

initial working stock.
Other types of transistors, including special types such as field effect
transistors (f.e.t.$) and unijunction

transistors, will be required from time
to time, but these are best purchased
as the need arises.

INTEGRATED CIRCUITS
Integrated circuits (i.c.$) are now
so commonly used that it makes sense
for the beginner to purchase a few of
the more popular types. We suggest
just two types to commence with: the
741 operational amplifier and the 555
timer. See Table 7.
Both of these i.c.s are available in
8 -pin dual -in -line packages.

TABLE 3: HIGH SPEED SI LICON SWITCHING DIODES
Type

Max Voltage

1N4148

75V

below the

again.

Qty

Despite the large number of dif-

ferent transistor types, the constructor can cover many of his needs
from a very small selection of small signal, audio frequency transistors.
BC108 is an essential general pur-

Should, however, the applied voltage
be sufficiently high, the diode will
"breakdown" and conduct. If the voltage

Max p.i.v.

TRANSISTORS

conduct.

breakdown value, the device will become a barrier to current flow once

Type
1N4001
1N4004

Photodiodes are but rarely used

If a diode is connected in reverse,
that is anode to negative side of cirwill

4

in green and yellow also.

for some specific purpose.
cuit, the diode

Qty

20mA

red, but these devices are available
present.

Diodes are broadly divisible into
four classes: (1) small -signal diodes,

Current

100V

TABLE 2

DIODES

of the circuit and cathode to the negative side.

Max p.i.v.

0A91

MINIATURE 1A PLASTIC
ENCAPSULATED DIODES

Zener diodes are made with various
"breakdown" voltages; from 2.7 volts
upwards. A few Zeners should be held
in stock. Those suggested in Table 4
should cover many normal needs.
Light emitting diodes are becoming
increasingly commonplace, replacing
filament lamps for signal and indicating purposes in many electronic projects, and it is worthwhile holding a
small stock of selected types-see
Table 5. The most practical colour is

and

Diodes are one-way devices-they
will pass current only if connected in
circuit right way round, that means
anode connected to the positive side

Type

Max Current
75mA

Qty
4

TABLE 6: TRANSISTORS
Type
BC107
BC108
BC109
BFY51
ZT X300
2N3704
2N3702

Material

npn S
npn S
npn S
npn S
npn S
npn S
pnp S

Outline

Application

TO -18
TO -18
TO -18

TO -39/70-5
E -line

10-92
TO.92

Qty

Audio driver stages

5

General purpose
Low noise audio
General purpose
General purpose
Audio amplifier
Audio amplifier

5
2
2

2
2
2
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ELECTRONIC GAMES
INTELLIVISION MATTEL

CHESS

£173.87 + VAT

CARTRIDGES

NEW RANGE

AVAILABLE

Available August 1980
This is the most advanced TV
game in the world.
Expandable
next year into a full
microcomputer.
COLOUR CATALOGUE

AVAILABLE WITH
DETAILS ON ALL THE

COMPUTERS

We specialise in
computer chess

Send for further details.

machines &stock
over 13 different
models from
£20 to £300

COMPUTER

* Plays 1/2/3 or 4 Hands
* Problem Mode
* Audio Feedback
* Instant Response
* Auto scorekeeping

ft ff ft ft f/
ort

A

A

DRAUGHTS

A

HAND MELDS CARTRIDGES
ATARI ACETRONIC
PRINZT RON IC

RADOFIN DATABASE etc.

....111rIrseelger-

8101VMID
/am
el
IP

ika

IL.
:!::

COMPUTER

-*
*

Solves Problems
Rejects illegal moves
2 level machine

£43 + VAT
4 level machine

We keen a lull range.
Send for cartridge lists stating which
machine you own

£77.78 + VAT

132fili31:118

AUGUST 1980

BRIDGE BACKGAMMON
SPACE
INVADERS

TELETEXT

OMAR 1
OMAR 2

CHALLENGER
GAMMONMASTER

From £38 to £108. Send for further details.

LEISURE
*CHEAP TV GAMES
*TELEPHONE ANSWERING MACHINES
* AUTO DIALLERS
*CALCULATORS
* DIGITAL WATCHES
* PRESTEL
* HAND HELD GAMES

RADOFIN
TELETEXT
Add on Adaptor

£199 + VAT
27 TUNE
DOOR
BELL
£17.13
VAT

FREE
CATALOGUE
COPY
For a free
of our 32 Page

send
MAIL ORDER SERVICE - Free postage & Packing
catalogue,
stamp to
TELEPHONE & MAIL ORDERS - accepted on
a 12P
EE
9
SILICA
SHOP
LTD.,
Dept.
Access * Barclaycard * American Express * Diners Club
Silica Shop Ltd
102 Bellegrove Road
CALLERS WELCOME - at our shop in Welling - Demonstrations daily
or Telephone
wow 1111
Welling, Kent DA16 30F
19am-1pm Wed/
Open from 9am-5pm Mon -Sat
Tel: 01-301 1111
GUARANTEE - Full 12 months + After Sales Support!
We have comprehensive brochures on all products. Please let us know what you are interested and we will send you detailed brochures AND our
32 page catalogue covering most games on the market.

Faster than a scope
safer than a voltmeter

-

simultaneous monitoring
Instant
of the logic state of all IC nodes
Just clip it over your IC
LM -1 Instantly and accurately shows both static and dynamic logic
states on a bright 16 LED display.
LM -1 finds its own power.
LM -1 cuts out guesswork, saves time, and eliminates the risk of
short circuits.
LM -1 is suitable for all dual -in -line logic ICs LED on = logic state
1 (high), LED off = logic state 0 (low), and each LED is clearly
numbered 1 to 16 in the conventional IC pattern.

ONLY£28 -70(Excluding P&P and VAT)
Total £34.44 including box and instruction manual.
CONTINENTAL SPECIALTIES CORPORATION

rC.S.C. (UK) Limited, Dept. 4S, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3A0
LM -1 £34.44 (incl. P&P and 15% VAT) Qnty. Regd. El For FREE Catalogue tick box
Address
Name

I
I

1
I
I

or debit my I
I enclose PO/cheque for £
C.S.C. (UK) Limited
I Barclaycard, Access, American Express No
Dept. 4S, Unit 1, Shire Hill Industrial Estate, exp. date
Saffron Walden, Essex C811 3AQ
FOR IMMEDIATE ACTION -The C S.C. 24 hour, 5 day a week service,Telephone: (0799) 21682. and give
your Barclaycard, Access, American Express number and your order will be in the post immediatelyj
Tel: Saffron Walden (0799) 21682
Ls
Telex: 817477
atatatats
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How do you
put over 2,000

Wilmslow
Audio

different tools
and toolkits into

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

one envelope?

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

MOTOROLA PEERLESS

RADFORD

McKENZIE MISSION MONITOR AUDIO

RAM ROGERS RICHARD

SEAS

ALLAN
TANNOY

SHACKMAN

VIDEOTONE WHARFEDALE

WILMSLOW AUDIO

(Dept. EE)

SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 11 -IF

Tel: 0625-529599 FOR MAIL ORDER & EXPORT OF DRIVE

UNITS, KITS ETC.

Tel: 0625-526213 (SWIFT OF WILMSLOW) FOR HI-FI &
COMPLETE SPEAKERS

INTERESTED IN

ELECTRONICS P
TRY A ZEDPACK!

COMPONENTS AT A PRICE
EVERYONE CAN AFFORD
300 mixed .1 and : watt resistors £1 50
Z2 150 mixed 1 and 2 watt resistors £1 50
Z3 300 mixed capacitors, most types
£3 30
Z4 100 mixed electrolytics
£2 20
Z5 100 mixed polystyrene caps £2-20
Z1

Z6 300 mixed printed circuit
components
£1 50
Z7 300 mixed printed circuit resistors £1

Z8 100 mixed high wattage resistors,
wire -wound etc.
Z9 100 mixed miniature

plate caps

£2 20
ceramic and
E1 20

Z10 25 assorted pots.
£1 50
Z11 25 assorted presets, skeleton etc. E1
Z12 20 assorted vdr's and thermistors
£1 20

Z13 400 mixed FILM RESISTORS only
L2-60
Z14 100 mixed, new and marked, full spec.

transistors. Pack includes:- BC148,
13E154, BF274, BC212L, BC238, BC184L,
ME0412 and, or lots of similar types

44'95

The New Toolrange Catalogue is still the
only comprehensive single source of
electronic tools and production aids.
Products from over 100 top manufacturers
are available from stock.
For your free copy of the new catalogue
contact Toolrange today.

Z15 100 mixed diodes Including,-zener,
power, bridge, signal,
germanium,
silicon etc. All full spec.
£4-95

Z16 20 1N4148
Z17 20 1N4003/1002

£1
£1

Z18 20 assorted zeners, 1 watt and 400mw

f1.50
£1
20mm antisurge fuses, 630rna
800ma, 1a, 1.25a. 1.6a, 2a, 2.5a. 3.15a. 12
220 6 BR100 diac.

of one type £1. 100 of £7.

ULTRASONIC TRANSDUCERS. transmitter and receiver. 40KHz. 14mm diam,
£3 95 pair

TBA 800 Audio I.C. £1 ea. 3 for E2.50.

Deluxe FIBREGLASS printed circuit
etching kits.
Includes 100 sq ins. of copperclad FIG
board. 1Ib ferric chloride, (made for U.S.
army to MIL, SPEC.), 1 dalo etch resist pen,

I® (ranee
Upton Road, Reading, Berks. RG3 4JA
Telephone: Reading (0734) 22245 Telex: 847917

abrasive cleaner, etch resist dish and
instructions.
OUR PRICE £4115
200µA Miniature level/bait. meters, as
fitted to many cassette recorders.

90p

lib of FeCI. £1 25. 51b. £5.
150 sq. ins. single sided board.
150 sq. ins. double sided board.
Dalo pen.

£2-20

£330
El
UHF, Transistors T.V. TUNER with slow
motion drive, AE.skt. and leads £1-95
100 Miniature reed switches.
£3 30

P/B SWITCH BANKS
These cost a fortune! Were made for
various music centres. Includes Independent and Interdependent latching types
multi pole c/o etc. Can be modified.
Can't

be

repeated.

3 Banks for E1.

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. 11" r 14"
14", all sorts of uses. ONLY 90p
3 for £2 20.

1000

70p.

3

100V, Radial, II" s 2". ONLY
for £1.50. 2,200/if 40v. 60p, 3 for

£1 50, 4,700uf 40v. 80p. 3 for £2.

Don't Let Your Environment Dehydrate
You!
Buy our Honeywell Humidity Controller.

Membrane actuated, very sensitive, 4"
shaft, 250V, 3-75A Contacts. Ideal for
centrally heated homes.
offices etc. Build your own humidifiers
or alarms. Fraction of original cost 90p
ea. 3 for £2.
greenhouses,

TRANSISTOR
PUSHBUTTON TUNERS
For UHF Television (Decca Bradford or
Rigonda chassis) 5 P/B Type (one for

tuning). Only E2. SO.

ALTERNATOR RECTIFIERS
High Power Battery Chargers.
Type 4AFI. Set of 4 (2 neg. case

Make lovely 60 amp bridges. Ideal for
2 pos. Case) £2.

Special Purchase enables us to
offer Mullard 0290 Polyester Capacitors (Liquorice Allsorts) at the
unbeatable price of £2 for 100 mixed.
£15 for 1000. These consist of factory
clearance lots i.e. spillages, floor
Sweepings, cosmetic rejects etc.

Also Mullard miniature electrolytics

100 mixed £1.50. 1000 for
E10. Pack of each £3. 1000 of each
£30.

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

Please Quote ZED Code. Where shown.
Send Cheque. or Postal Order. Plus 40p POP.
Schools etc. SEND OFFICIAL ORDER
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Before Their Time
in

I'll bet that few people working today
electronics will even recognise the

certainly didn't
name John Sargrove.
until the Institution of Electronic and
Radio Engineers organised an evening
I

to remind a few
people of Sargrove's work.
meeting

interested

In a nutshell he was another of those
unfortunate inventors, like Alec Reeves,
Charles Babbage and Alan Blumlein,

who were way ahead of their time. It
was Reeves who invented PCM in the

long before transistors were
available to make the system work.
1930's,

Working a few years earlier than Reeves,

Blumlein invented stereo and film record-

ing long before the industry was ready
for it. And it was in the early 19th Century

that Babbage first laid plans for a computer which was the mechanical equivalent of today's electronic calculator.
Although it is not widely recognised,
John Sargrove, who died in 1974, worked

By ADRIAN HOPE
The teacher's argument is that where

A Cautionary Tale
Beware the creeping calculator disease.

Can you still do any mental arithmetic

Here's a true cautionary tale.
Recently a sixth former left school with

an impressive string of 'A' levels and an
assured

place

at

university to

study

engineering. To fill in the few months
between school and college he took a
temporary job as a milkman. Or more
accurately, he tried to take a job as a
milkman.

The dairy in question has a policy of
giving every new milkman a half hour
arithmetic test.

"I'm afraid

I

haven't brought my cal-

culator" explained the would-be engineer.

"No matter" said the dairy foreman "We

wouldn't let you use it in the test anyway".

The student never did work as a milkman. Stripped of his calculator, he was
arithmetically helpless and failed the test
miserably.

there will now always be a calculator to
hand. There will also be an electronic
cash register in most shops so all you
need is a rough estimation to check the
decimal point.

Exactly the same arguments against
"progress" were raised, argued the
teacher, when schoolchildren were no
longer required to work out square roots
the hard way. But, as that student who
tried -but -failed -to

become

a

milkman

found out to his cost, long multiplication
and division are far closer to real life than
square roots. It's part of the everyday
routine of a milkman to work out the cost

of several dozen bottles of milk at an

awkward cost per pint.
The parent governors had a ready but

unconvincing answer to the cautionary
milkman tale. "Educate the dairy into
allowing the use of calculators". Furthernever thought I'd hear a mathemore
matics teacher say "call it £100" when
explaining how he would divide a restaurant bill of £98.55 between a large
party of diners caught without their
calculators. But he did.
I

Innumerate Society
Are we becoming

accuracy matters, for instance in business,

an

"innumerate"

society? I raised the subject with the head
of the maths department of a large London

comprehensive school along with some
of the school governors.
"We are educating children for a technological age" was the reply. It seems

that as far as schools are concerned,

calculators became acceptable as an
everyday tool and an exam aid, when their

cost fell below £10. The maths master
argued that skills like long division and

long multiplication are no longer of much
importance.
What does matter, he believes, is the
ability to "estimate" an answer to check
that a calculator answer isn't totally hay-

wire, for instance through mis-keying a
decimal point. But isn't this based on the
wholly false premise that everyone now
carries a calculator around with them at

all times? What about holiday trips to the
beach or to restaurants where you may
need to split a bill accurately several ways.
And what happens if your calculator

batteries run down when you want to

check the price of 13 litres of petrol at an
odd number of francs per litre?

Wristwatch Calculators
In

the future calculators will become

even more accessible than they are now.

There is one coming soon from Japan
that you wear on the wrist like a wrist
watch; and of course it doubles as a
watch, alarm and stop watch as well. But
should we always take the easy way out?
Language translators with synthesised
speech are already available and will
become cheaper and cheaper. Should we
bother to learn languages in the future?
There is already a prototype portable

electronic "typewriter" that stores long
messages in a solid state memory. Is it
worth learning to write?

Have you noticed how on television,

especially in programmes imported from
the USA, every important written message

or caption is read out aloud? Need we
now bother to learn to read? It's easy to
lose sight of the sociological questions
which are being posed by electronic
answers.
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soon after World War II on a system of

total automation for radio and TV receiver
production. Although the scheme, christened ECME (Electronic Circuit Making
Equipment) won Sargrove the first ever
Clerk Maxwell premium in 1946, the idea
was too far ahead of its time to become a
commercial success.

Automated Radio
His dream was to build a factory which
would build radios almost untouched by
human hand. Those who remember him

recall that "he wanted every Indian to
have a radio".
Of course, in the 40's all radios had
to rely on valves and all automation

equipment for building them had to rely
on mechanical relays. Transistors and
solid state switching were still a pie in
the sky.
Nothing

to be daunted, Sargrove
designed a radio that was based on large
integrated circuits with sockets for valves.
But the circuits weren't i.c.s as we know

them. Each was a large board with 15

solder joints, 15 capacitors, two variable
condensers

(capacitors)

and

several

valve sockets. But everything was laid
out by robot hands. The resistors were
deposited as layers and only the glass
valves were plugged in by hand. The
Sargrove production line was actually
used by Cossor in 1947 to produce radios.
Unfortunately the scheme was short
lived.

He originally saw ECME as "the answer

to the vexed problem of post war labour

problems". But very soon fears of job

shortages replaced concern over labour
shortage. The Daily Mirror ran a centre
spread on the risks to employment presented by automation. Sargrove himself
argued that automation didn't create
unemployment. What it created was the

need to redeploy a labour force from

tedious repetitive jobs into more rewarding
and constructive work.

Energetically he went out round the
country and lectured on his ideas. His
faith in the viability of automated factory
production of electronic equipment sprang

from experience of the valve and light
bulb industry. If these precision products
can be made in millions by total automa-

tion why not circuit boards and whole
radios?
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It's unclear why exactly ECME failed.
But in part it was due to the problems

are appraising

of automating such a complicated multistage process with mechanical relays.

Japanese company Nippon -Columbia and
the project is being financed by the NRDC.
Essentially Ambisonics differs from the
old, and now obsolete, quadraphonic

There was always some moving part

somewhere ready to go wrong. What's
more politcal pressure to kill off the idea
mounted.

The idea surfaced again in the 50's

when an attempt was made to produce
an

automated TV production plant.
But that too failed for the same reasons.
Sargrove then concentrated his energies
on automation processes that, although

ingenious, were slightly less ambitious
and considerably less touchy. For instance he built machinery to match the
colour of rosary beads, sort good from
bad coffee beans and check the weight
of balls of bakers' dough prior to baking
into bread.

These are all more difficult than they
may sound but didn't bother the politicians.

He also produced the tiniest condenser
mic of the time, no larger than a farthing.

Wisdom of Automation
The real irony of the Sargrove saga
is that foreign factories, especially those
in Japan and Italy, have long since seen
the wisdom of automation. Although it is

an expensive investment to automate,
once the lines are running the massproduced output is cheap and reliability
is high. Workers displaced from routine
jobs can often be redeployed in to more
stimulating posts.

Printing works and car factories

in

Italy and almost every industrial factory
in Japan now borrow from Sargrove's
pioneering ideas of over 30 years ago.
Many are heavily
successful.
In the UK we are still debating the wis-

dom, cost and morality of automation,
rather like the captain of a sinking ship
worrying about the menu for that night's
dinner.

University Industrial Units
During the last decade over 30 British
have opened "industrial
units" offering companies the benefit of
their scientific experience on a consulUniversities

tancy basis. These are intended to be
selfsupporting departments, set up by
the

parent University and staffed by
university scientists, but operating on a

commercial basis.
For example UMIST in Manchester has
a Corrosion Unit which worried companies will -approach when their pipe lines or

swimming pools spring a leak or their
foundations show unaccountable signs
of rusting or rotting. At the Department of
Cybernetics of Reading University, a
Research Unit in Instrument Physics was

established in 1969 and has been selfsupporting since 1972.
Just some of this excellent pioneering

development work undertaken by Uni

versities was highlighted by a recent visit
to Reading University.

Ambisonics
One project which will probably already be familiar to some readers is the
Ambisonics surround sound system. This
is best described as "second generation
quadraphonics" and already the BBC,
IBA and many European radio stations
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the system. A cross licensing deal has been struck with the

systems because there is no attempt at
conveying four separate channels of
sound for feeding to four loudspeakers.
The original sound information is mixed
or coded into two, three or four channels
in dependence on the number of recording or transmission channels available
e.g. two on a stereo record, four on a four

track tape and so on.
This information is decoded in accord.
ance with the type of reproduction system
available. Surround sound in the azimuth
or horizontal plane is conveyed by two or
three channels, or even by two -and -a -half

channels (a "half channel" has limited
frequency bandwidth and limited ampli
tude level). Surround sound with height,
or "periphony", is conveyed by four
channels.

A demonstration of periphony at the
Audio Engineering Society Convention
in London, earlier this year used a four
channel system and eight loudspeakers,
above, around and below the listener. It
certainly gave an appetite -whetting foretaste of the future of domestic audio.
Unfortunately no major record company
has yet adopted the Ambisonic system.
They are doubtless all too scared by the

memory of the quadraphonic fiasco of
non -standardisation.

when trying to teach speech to patients
born without a roof to their mouth. This is
because human speech relies on an exceedingly complex pattern of contact
between the tongue and roof of the mouth.
Reading has now built an imitation roof

palate which contains a matrix of tiny
electrical contacts. These are connected
by super -fine wires to a microprocessor
which is coupled to a cathode ray tube
screen. This screen displays the pattern
of tongue movement over the imitation
palate and so helps the patient to follow
the example of a tutor.
Speech therapists in British hospitals
should soon be using some of these
electronic aids.

Moisture Meter
In quite a different technology it is

remarkably difficult to measure the amount
of water in a solid, such as a house wall.
But it can be very necessary to do so. The
Reading answer, developed for the Building Research Establishment, is a circuit
which registers the capacitive effect of the
water rather than the conductive effect as
normally sensed by a probe.

A hole is cut in the wall and then

plugged with a central metal rod and

silver sleeve. This plug creates a capacitor
of which the dielectric constant depends
on the amount of water in the wall.
A very high frequency current, of around
60MHz, is fed into the plug and its capacitance value read out alongside a scale of

Driverless vehicles

moisture content. In practice water has
such a high dielectric constant that there

One of the first Reading commissions
was to produce a driverless tractor, intended for the Third World countries.
proved a pointless exercise because in
the Third World there is no shortage of
labour, but a considerable shortage of

is an 80 -fold difference between a dry and
wet wall.

cash to spend on high technology!
This situation wasn't realised until
Reading scientists had built a driverless

tractor which ploughed a field, without
human aid, by sensing signals transmitted from wire aerials laid down each
side of the field. The Road Research
Laboratory heard of this system and in

1973 commissioned work on a driverless

bus using a similar system based

wires buried underneath the road.

makes it conductive, the measurement

readout will normally be a very confusing
mixture of conductance and capacitance.
The answer is simple once you've
thought of it. Conductance and capacitance are 90 degrees out of phase, so the
readout is made phase sensitive to offer
one value for conductance and another,
displaced by 90 degrees, for capacitance.
The conductance readout gives a measure

of the salt content of the wall and the

on

capacitance readout gives a measure of
the amount of water present.

a

A similar electronic system is used to
the "lushness" of pasture.
Normally pasture has to be collected,
burned and analysed to establish its
water content or lushness.

Experimental cars, vans and even

coach were duly produced. But at the last
minute plans to run test projects in British
cities were abandoned as a result of local
spending cuts.
Nothing daunted, Reading suddenly

realised that they had unwittingly pro-

duced an automatic control system for a
vehicle which could readily be converted

into a manual control operable from

Unfortunately there is a snag. Because

any impurity such as salt in the water

a

single joystick, like a model aircraft control. Such a system would obviously be a

boon for handicapped drivers and they
soon succeeded in putting a 50 seater
coach under the control of a single joy-

stick that could be moved by one finger.
Now the Thalidomide Trust is financing
the development of add-on joystick control units for use in cars for the disabled.
Around 20 vehicles are currently being
modified at the cost of around £2,000 each

measure

Reading use a capacitance meter and a
grid of condenser plates interleaved with
the pasture. An accurate moisture content readout of the pasture between the
plates can thus be obtained.
The system is so sensitive that it is sent
haywire by the presence of a human body
within 10 metres range. So the readouts
have to be transmitted as a 3MHz signal.
The signal is mixed in a receiver with a
signal from a tunable local oscillator. The

result is a variable beat tone from the
receiver, like that which issues from a
metal detector.
The beat tone is zeroed by adjustment

of the local oscillator by the operator.

and should be on the road by 1981.

This gives a direct readout of the signal
frequency coming from the condenser

Speech Therapy

plates in the pasture. This in turn gives a
direct tell -tale of the amount of water in
the pasture which is serving as a dielectric
between the plates.

Doctors and speech therapists are
faced with an especially difficult problem
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RS PACK 7
ALL THE PARTS TO BUILD THE
PRACTICAL ELECTRONICS TRAVELLER
CAR RADIO
5 POSH

MY1

ALL. MEW

ScrnMrUN/N&P
,SIYI-IN&DESIGNit
tAlligeD COMP:0017S

250

200

EA.SY7Vgviz..0kMODEP-A1

LW

1200 1300

k4

1500

1900;

tvi

warrovrivritz9VY
P.

L

ENE PuNciito
01/41CCIZPORArEC

SUPPIZESSIOAC/12CO/TS
The pack contains all the electronic components to build the
radio, you supply only the wire and solder as featured in the
Practical Electronics March issue.
The P.E. Traveller features pre-set tuning with five push
button options, black illuminated tuning scale, with matching
rotary control knobs, one, combining on/off volume and
tone -control, the other for manual tuning, each set on wood
simulated fascia.
The P.E. Traveller has a 6 watts output, negative ground and
incorporates an integrated circuit output stage, a Mullard IF
module LP1181 ceramic filter type, pre -aligned and
assembled and a Bird pre -aligned push button tuning unit.
The P.E. Traveller fits easily in or under dashboards.
Complete with instructions.

R

C

NEW

£10.5

AMPLIFIER KIT
An opportunity to build your oval 12 watts per channels reo amplifier
with uototheminute features To complete you lust so ly screws
connecting wire and solder Features include don input s Sets for
ceramic cartridge, microphone. tape or tuner Outputs- pe speakers and
headphones BY the press of a button it transforms into 24 watt mono
a Mullard
disco amplifier with twin deck mixing The kit incorporat
kits Also
LP1183 pre one module, plus 2 power amplifier assem
featured 4 slider level controls, rotary bass and treble controls and 6 push
button switches Silver finish fascra panel with matching knobs Easy to
assemble teak simulate cabinet and ready made metal work For further
information instructions are available price 50p Free
with kit
Sue 91/4" 81,4" x 4" appro.
p&p 12 55
NOTE for use with 4 to 8 ohms speakers

speaker (approx 6" x 4") is

available as a kit complete.
f 1.95 Per Pack, p & p £1.00.
Pack 7A may only be purchased
at the same time as Pack 7.
NOTE: Constructor's pack 7A
sold complete with radio kit
£15.20 including p&p.

AVAILABLE tO NOSE

f76.00 1400

CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS

100 WATT MONO

ACC* SSORIE S ARE Oat

PIINCiltrkt

EtEtilk°tilt

Stereo pair 350 kit System consists of
13" a 8" approx woofer with rol ed
srroind 3,1" Goodman MIMED r
crossover components and circuit
diagram Frequency response 20 Hr
to 20101. Power handling I5 wails RMS
20 watts max
8 ohm impedance

'

Ei3 95
SEE OUR PRICES

f 18.25

PACK I 2 41.1, 1113 lOw HMS output power audio amp module,
1 1E11182,2 Stereo pre amp for ceramic and auxiliary input

Per stereo pair

OUR PRICE f5 00

Available only to first time purchasers of the 12 + 12 kit.

p&p 1.4 20

p&p CI 10

.

BSR P200

2.01173 lOw RMS output power audio amp modules

PACE 2

50 WATT MONO

I.P1 184/2 Stereo pre amp for magnetic. ceraminc and auxiliary
inputs

DISCO AMP

1

111115. OUR PRICE f 7.65 p&p £1 15

£25.50

Belt dove chassis turntable
unit semi -automatic. cueing device
Shure M 75 6 Magnetic Cartridge
to suit

mains transformer bridge rectifier smoothing capacitor and set of rotary
stereo controls for treble bass
volume and balance
f 3.00 plus p&p (1

Sue appros 131,1" x 51/4" x 6,4'

50 watts rms 100 watts peak output Eitg features include two disc inputs.
both for ceramic cartridges. tape input and microphone input Level mixing
controls fitted with integral push pull switches Independent bass and treble
controls and master volume

Manual single play
record deck with auto
return and cueing lever lined with stereo
ceramic cartridge 2 speeds with 45 r p ni
spindle adaptor ideally suited for home

BSR

60

Two Way Speaker Kit Comprising of two 8" x 5" approx 4 ohm
bass and two 3'2" 15 ohm mid range tweeter with two cross over capacitors

Per stereo pair r
plus p&p Cl 70

OW (3 00

f7.95

ACCESSORIES Suitable mains power supply parts. consisting of

p&p (3 20

L 4.05

ni

Saco use

OUR PRICE

R
30 + 30 WATT STEREO AMPLIFIER

ACTON

10" approx

p&p (3 301JOLCOU

Mail Order only. No callers

ALL PRICES INCLUDE VAT AT 15V

All items ,noiect to availability Price correct at
end subject to change without notice

RMS 60 5 60 watts peak lot use with 4 to 8 ohm speakers ft op% nn

BUILT AND READY TO PLAY

C

(2 75
f12 25 P'

PHILLIPS RECORD PLAYER DECK GC037
HIFI record player deck. belt drive complete with GP4 01 magnetic

cartridge-LIMITED STOCK £21.50 complete
UNBEATABLE OFFER AT
BUYER COLLECT ONLY

323 EDGWARE ROAD, LONDON W2
21 A HIGH STREET, ACTON W3 6NG

Viscount IV unit in teak simulate cabinet Saver finish rotary controls and
pushbuttons weal marching fascia. red mains indicator and stem lack socket
Functions switch for mit magnetic and crystal pickups tape tuner and auxiliary
Rear panel features use holder DIN speaker and input socket 30 5 30 watts

Site 14ks" a 3"

Closed Thursday

EMI SPEAKER BARGAI

PRICE

PER PACK

F94/3rol-aSmat5,30pm

Size appros 14" x 4" a 10,."
fascia and rotary controls
Five vertical slide controls, master volume. tape level. mit level, deck level.
PLUS INTER DECK FADER for perfect graduated change from record deck No 1 to
No 2 or vice versa Pre lade level control 'PEI.) lets YOU hear next disc before
VU meter monitors output level Output 100 vans RPM 200 wens peak
fading it

CATALOGUE

MOVER

s

DISCO AMP Brushed aluminium

I

f30.60

PikOACI It4

323 EDGWARE ROAD, LONDON W2. For Personal Shoppers Only.

CURRENT

8" approx Phillips base unit, and 2, 3'4" approx tweeters with
2 crossover capacitors 14.95 p&p CI 65

FEAjOREO

21A HIGH STREET, ACTON W3 6NG. Mail Order Only. No Callers.

AUDIO MODULES IN
BARGAIN PACKS

TWO WAY SPEAKER KIT To suit above amp Comprising 2

p&p
£ 1 75

CONSTRUCTORS PACK 7A
Suitable stainless steel fully
retractable locking aerial and

Mullard

12+12

I

All enquires Stamped Addressed Envelope.
NOTE Persons untie. 16 years not served without parent's authorisation

Per$01111 Shoppers EDGWARE ROAD LONDON W2 Tel 01-223 8432 9 30am 5 30pm Closed all day Thursday
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BARGAIN OFFER

Ariston pick-up arm
manufactured in Japan.
Complete with headshell.
Listed price over 130.00.

ACTON. Mail Order only. No callers coons DISPATCHED ID MAINLAND AND X IRELAND my
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NE

LERNAt-iKITS!
HIGH QUALITY EDUCATIONAL KITS

LATEST SOLID STATE TECHNOLOGY - DESIGNED & MADE IN THE U.K.
DETAILED STAGE BY STAGE BUILDING INSTRUCTIONS
FREE ADVISORY SERVICE THROUGHOUT THE BUILDING

L K1 OSCILLOSCOPE

Solid state circuitry; D.C. coupled;
7 cm. dia. tube; Y input 0.3 v/cm.to
50 v/cm.; X input 1 volt/cm.; lv.and

LK2 DIGITAL MULTIMETER

4110.,
-

,..

1, -

:

10v. cal. signals; response to 1MHz;
Time base ranges to 8pS per cm.;
Size 230 x 130 x 190mm. Wt. 2 Kg.

6-=Aii tis,

Operates from 110 volt or 220/240

-b-P(--19

L K3 HOME COMPUTER
Ideal simple computer for beginners.
Microprocessor has 8 bit data bus and
12 bit address bus. Ready programmed
ROM has 4K bits. RAM of 0.5 x 8k
bits fully addressable. 8 digit LED
display. Hexadecimal read out.
Hexadecimal keyboard. Re -set switch
and single shot facility. Power supply
kit included. Provision for cassette
and V.D.U. operation.

.

.9,1J -1-J

'

.

*

'
-

I:JJ33
II AJJJJ

0

.

C

-

3:1J-1

-

-,.

KL 4 AUDIO GENERATOR
Covers 10Hz to 100kHz in four
switched stages. Variable voltage

output.
Distortion below 0.02%.

--

Sine and square wave

output. Ideal for HI -Fl
work and as signal tracer.
_

£40.00

£190.00

LK5 DIGITAL ELECTRONIC TECHNIQUES
Experiments carried out on a P.C. board,
size 190 x 150mm covering operational
amplifiers; integrators; basic logic circuits;
NAND, NOR gates; Flip -Flops; Multi0.07 A.4_6.4,
vibrators; clock generator; 4 bit compar- ..,..' .-LE Tri
.L3,; It ---- -i1-0
itor feed back; analogue switching;
... 7 01 rio.
building simple digital meter circuits;
-a- .$$$$iii i.. iii 1=
Timer.
°--- NI 11 lbw

::::

, ow
1,Iii
.4=4- _1=

*---144

C.R.O. is desirable although circuits can
be built without one.

£35.00
-- --

Q.. "'
:------....
,
I

m Altjit

'1

..

ik,.

°,.j

L K6 LOGIC DEMONSTRATION PANEL
Basic introduction to computer
technology; AND and OR gates; NOR
and NAND; Data line selector; Truth
tables; AND and INVERT gate; Half and
Full Adder; Latches; Flip -Flops; Shift
register; Binary coded decimal counter.
Over 16 experiments are performed
with panel. Battery operated.

-

.

.

..
.

...-

£70.00
LK8 SHORT WAVE RECEIVER
A simple 3 stage short wave only radio
receiver for the amateur. Very good
selectivity and sensitivity and will give
hours of enjoyment. Simple to construct
by people of any age.

e

-,:10
41
''"'.......:

£25.00

£17.00
To:-

...-

l_

£40.00

£130.00

Resistance 0-50K; 0-5M. Size 150 x 75
x 50mm.

,

v

with carrying case.

LK7 ANALOGUE TEST METER
Basic multi range test meter kit with
20,000 ohm/volt sensitivity. Ranges
Ranges: D.C. and A.C. volts 0-5, 0-25,
0-100, 0-500; 2.5kV.
D.C. 0-5mA, 0-500mA, 0-50pA

'

D.C. to 100mA. Resistance ranges
100K ohms. Battery operated.
Size 185 x 110 x 60mm.
Digital display : 37 x 16mm

volt A.C. High quality kit complete e ,II, 0

Note:- for full benefit with this kit a

-..WArjr

Solid state circuitry with large
digital display. Ranges are up to
1000v. D.C. and A.C. and current

-

0

.

,

LERNA KITS, 4 Cleveland Road, Jersey, Channel Islands. (Est. 40 years)

Please supply

Kit at £

BLOCK CAPS PLEASE

add £2 postage U.K. only.
£10 postage overseas Air Mail.

NAME
ADDRESS

ALL CREDIT CARDS ACCEPTED
Name of Card

(Dispatch is normally within 1 week of receipt of order)

Signature

Catalogue available

on receipt 12p stamp.

EE/9/819

No.
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intervals. But the sampling periods
are so timed that the samples consist
of equal parts of positive and negative
bits of the wave. These average out
to zero because the positive bits just
cancel the negative bits. You can
think of the sampling process as

switching. The wave is applied to a
high speed switch which when on

I

quadrature detector. Please explain
what this means."

An f.m. signal, when it leaves the

transmitter, has a constant amplitude.
That is, the peak and trough sizes of

the waves do not change. Only the
frequency changes.

At the receiver, noise picked up
along with the signal or generated by
the components in the receiver itself
can cause the amplitude to vary.
But any variations are eliminated by
a limiter which in effect slices the
tops and bottoms off the incoming
waves so that they end up all cut
down to the same size. By limiting
the signal in this way the effects of
noise

are

greatly

reduced.

This

bits

are

samples any amount of net output
can be obtained, from "full positive"
to "full negative".

This is the principle of the quadrature f.m. detector (also called

a

quadrature demodulator and a quadrature discriminator). All that remains
is to say how it can be made to work.

How It Works
This requires some automatic
method of adjusting the sampling

so that the output goes
positive or negative in sympathy.
Suppose the wave form of Fig. lc

adjusted

limiter output for

is the

a

strong

negative interval of the audio wave.
If we sample at the times shown then
the whole of each negative half cycle
is

passed by the sampling switch

and none of the positive half cycles.
is now as negative as
it can be (Fig. 1d). For positive -going
modulation the frequency goes high
and for maximum positive output

samples must accept the whole of
each positive half cycle, Figs. le and f.

times so that the correct outputs are
obtained. This is a lot easier than it
sounds. The standard method is to
use the limited signal itself to time the
sampling. The limited signal is applied
to two parts of the detector at the same

time. One is just to the sampling
switch, which lets it pass or not. The
other is to the timing mechanism

which turns the switch on or off.
It so happens that all the clever work

of adjusting the timing to suit the

frequency can be done by one quite
ordinary LC circuit tuned to approximately the frequency of the wave
shown in Fig. la. This produces just
enough phase shift to make the
switch turn on and off as at (a).
If the frequency now goes low the
phase shift changes and moves the
timing towards Fig. 1 c. If the frequency

hiss" of an f.m. receiver
compared with an a.m. receiver.

ON

-

OFF

"

-

ON

increases the sampling times are
moved towards (e). The amount by
which the times are moved is in proportion to the frequency and so the
net output is also in proportion to the
frequency which is what is required.

OFF

Limiting
Let's consider an f.m. transmitter
which is not at the moment carrying
any programme material. It sends out

As the frequency swings up and

a steady frequency at a steady amplitude; nothing changes. At the receiver,
after limiting, this signal is transformed
into a steady square wave, Fig. la.
When the programme is transmitted this square wave will change in
frequency, higher or lower, according

down in sympathy with the audio at
the studio so the output swings
OFF

.

ON

positive or negative in the right way to
reproduce the original audio wave.

OFF

Quadrature

to the variations in the voltage gen-

by the microphone in the
studio. But for the time being there is
no programme. It follows that the
square wave of Fig. la must produce
no output.

erated

d

It is a curious feature of quadrature

demodulators that they can be converted from f.m. detectors to a.m.
detectors just by changing the phasing

ON

When its frequency varies, however,

it means that a programme is being
transmitted and it must then produce

nnnnnr

an audio output which for low distortion must be exactly proportional
to its frequency.

Sampling
a quadrature detector the no -

negative

If the transmitter is now modulated
by a programme the frequency varies.
For negative going points in the
audio modulation the frequency may
go low. For positive points it may go
high. The sampling periods must be

ground

In

or

Modulation

accounts for the much lower "back-

programme wave is sampled atregular

positive

larger. By adjusting the timing of the

as shown in Figs. la and b, then the
positive samples are equal in size to
the negative samples. If you think of
the positive samples as charging a
capacitor then it is clear that the
negative samples will discharge it
by the same amount. The result is
that there is no net charge.

frequently come across the term,

way the cancellation will be incomplete

and a certain amount of output will
be produced. This can be positive
or negative depending on whether
the

pass but when off stops it.
If the "ons" and "offs" are timed

lets it

AREADER has asked; "In articles
about the reception of frequency modulated radio transmissions

When the audio is less intense the
samples must include some positive
bits and some negative bits but not
equally positive and negative. In this

Fig.1. Waveforms illustrating the operation
of the quadrature detector.
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of the sampling timer. To be precise,
when the detector is used for a.m. it

is no longer a quadrature detector.
Quadrature just means that the
sampling times are a quarter of a cycle

out of phase with the input signal, as
they are in (a). For a.m. detection the
signal is not limited and the detector
samples the positive peaks.
In this case the samples must be in
phase with the signal.
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THE TTL integrated circuits in the
7400 series are normally operated
at between 4.75V and 5.25V and the
TTL Power Supply Unit described here
is intended particularly for these. The

output is approximately 5V and this

is regulated so that there is

negli-

gible change in voltage from no load
conditions up to a maximum available
load current of 1A. Short circuit
protection built in.
CIRCUIT DESCRIPTION
The full circuit diagram of the unit

is shown in Fig. I. Transformer Ti

steps down the a.c. mains from 240V
to 6.3V and isolates the low voltage
circuit. Single -pole switch Si is the
on -off switch and the neon indicator
LPI shows when the power is on.
The si.icon bridge rectifier D1 -D4

has four leads. Two are for the a.c.

input from the transformer secondary,

the two others are the positive and
negative d.c. outputs. Direct current

When the voltage at pin 1 of ICI falls
below about 7V, regulation is lost. A
short circuit in the output circuit
would naturally be corrected as soon
as noticed but with T1 and the bridge
rectifier rated at 2A, these items are
not damaged.

single piece of flanged aluminium

100mm x 200mm (e.g. a single Universal Chassis member.) A 90 degree
section is cut from each flange 63mm
from each end and after all the holes
have been drilled, the piece is bent to
an open box as shown in Fig. 3.
After assembly a piece of perforated metal is bent to form a cover,
and is fixed with short self -tapping
screws run into the flanges.
ASSEMBLY
The component layout is shown in
Fig. 2. Before components are

The LM309K integrated circuit is
packaged in a TO -3 can and incorporates the voltage regulation and

touch the metal case and the inte-

mum current is about IA and shortcircuit current a little over 1 5A.

interwired. Note that the neon indicator should be the type with a series
resistor incorporated.

The mains cable enters the case

through a grommet and is connected

3 -pin plug fitted with a 2 or 3 amp

The metal case is made from a

mounted all burrs and irregularities

short circuit protection devices.
With the components shown, maxi-

ponents are fixed in position and

up as shown. Current is drawn from a

CASE

from these leads charges the smoothing or reservoir capacitor Cl. About
9V will be present across Cl. Instead
of a bridge rectifier, four individual
lA silicon diodes could be used.

the tagstrips and remainder of com-

should be removed from the case. The
front panel components are then
fixed in position.
Pins 1 and 2 of ICI should not

Internal wiring can be of
insulated flex, or 20 s.w.g. covered.
fuse.

APPLICATIONS
The supply is very suitable for any
TTL project incorporating 74 series
i.c.s requiring 5V. Take care to connect the supply with the correct
polarity. The output voltage has been
found to change by only about 0.05V
for loads from zero to 500mA. This
power supply unit will run quite large
and complex projects as well as
simpler devices which may have been
operated from a 4.5V battery supply.

COMPONENTS

grated circuit should rest flat on the

Capacitors
C1
4700µF 12V elect.
C2 470µF 12V elect.
C3 10n F ceramic or plastic

the integrated circuit can provide
connections to the metal chassis and

Semiconductors
D1 -D4 50V 2A bridge rectifier

side of the case. A tag screwed to
After the transformer is in
position it can be wired up. Finally
pin 3.

I C1

LM309K voltage regulator i.c.

Miscellaneous
T1

mains primary/6.3V 2A

S1

secondary transformer
s.p.s.t. mains toggle

SK1, 2 3mm sockets (one red,
one black)
Tag strips: 4 -way with one earthed

loutSKI

mounting tag (1 off), 2 -way with
one earthed mounting tag (1 off);
solder tags (2 off); three -core
mains cable; rubber grommet;

C3

p.v.c.

+5V
C

CZ

covered wire; 100mm x
200mm piece of flanged aluminium

1:70pF
SK2
C

ov

(e.g. Universal Chassis member
No. CU56A from Home Radio);
226mm x 74mm piece of perforated metal for cover; nuts, bolts,
washers for securing transformer,
i.c. and tagstrips.

Fig. 1. Circuit diagram of the 5V Power Supply Unit.
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SUPPLY UNIT

Components mounted on the front panel.

Internal positioning of components. Due to the close density
care must be taken to ensure
that components do not short
on the transformer, particularly

ION/OF F

2. Component layout and wiring. Make sure
that pins and 2 of the voltage regulator (IC1) do
Fig.

OUTPUT

1

NOT touch the metal case.

3 (CASE)
COMMON

S1, IC1 and LP1.

INPUT

UNDERSIDE VIEW
OF ICI

/9(7°
CUT OUT

The completed power supply
with a suitable protective
U-shaped cover fixed in
position with self -tapping
screws.

ALL DIMENSIONS IN mm.

£7
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Fig. 3. Bending and cutting details of
the flanged aluminium chassis panel.
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Britain's first cam
computer kit.
The Sinclair ZX80.

E7 .95

Price breakdown
ZX80 and manual: £69.52
VAT: £10.43

Post and packing FREE

AttV tlii;

Please note: many kit makers quote VAT -exclusive prices.
You've seen the reviews...you've heard the excitement...now make the kit!
This is the ZX80. 'Personal Computer World' gave
it 5 stars for 'excellent value.' Benchmark tests
say it's faster than all previous personal computers. And the response from kit enthusiasts
has been tremendous.
To help you appreciate its value, the price is
shown above with and without VAT. This is so
you can compare the ZX80 with competitive
kits that don't appear with inclusive prices.

`Excellent value' indeed!
For just £79.95 (including VAT and p&p) you
get everything you need to build a personal
computer at home... PCB, with IC sockets for
all ICs; case; leads for direct connection to a
cassette recorder and television (black and
white or colour); everything!
Yet the ZX80 really is a complete, powerful,
full -facility computer, matching or surpassing
other personal computers at several times
the price.
The ZX80 is programmed in BASIC, and you
can use it to do quite literally anything from
playing chess to managing a business.
The ZX80 is pleasantly straightforward to
assemble, using a fine -tipped soldering iron.
It immediately proves what a good job you've
done; connect it to your TV...link it to an

appropriate power source...and you're
ready to go.

Your ZX80 kit contains...
Printed circuit board, with IC sockets for
all ICs.

Complete components set, including all
ICs -all manufactured by selected world leading suppliers.
New rugged Sinclair keyboard, touch sensitive, wipe -clean.

Ready -moulded case.
Leads and plugs for connection to
domestic TV and cassette recorder.
(Programs can be SAVEd and LOADed
on to a portable cassette recorder.)
FREE course in BASIC programming and
user manual.

Optional extras
Mains adaptor of 600 mA at 9 V DC
nominal unregulated (available
separately -see coupon).

Additional memory expansion boards
allowing up to 16K bytes RAM. (Extra
RAM chips also available -see coupon).
*Use a 600 mA at 9 V DC nominal unregulated mains
adaptor. Available from Sinclair if desired (see coupon).

600
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The unique and
valuable components of the
Sinclair ZX80.
The Sinclair ZX80 is not just another
personal computer. Quite apart from its
exceptionally low price, the ZX80 has two
uniquely advanced components: the Sinclair
BASIC interpreter; and the Sinclair teach yourself BASIC manual.
The unique Sinclair BASIC interpreter offers
remarkable programming advantages:

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

Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately. This prevents
entry of long and complicated programs with
faults only discovered when you try to
run them.

Excellent string -handling capability -takes
up to 26 string variables of any length. All
strings can undergo all relational tests (e.g.
comparison). The ZX80 also has string input to request a line of text when necessary.
Strings do not need to be dimensioned.

Up to 26 single dimension arrays.
FOR/NEXT loops nested up to 26
Variable names of any length.
BASIC language also handles full Boolean
arithmetic, conditional expressions, etc.
Exceptionally powerful edit facilities, allows
modification of existing program lines.
Randomise function, useful for games and

Fewer chips, compact
design, volume production more power per pound!
The ZX80 owes its remarkable low price to
its remarkable design: the whole system is
packed on to fewer, newer, more powerful
and advanced LSI chips. A single SUPER ROM,
for instance, contains the BASIC interpreter,
the character set, operating system, and
monitor. And the ZX80's 1K byte RAM is
roughly equivalent to 4K bytes in a conventional computer -typically storing 100 lines of
BASIC. (Key words occupy only a single byte.)
The display shows 32 characters by 24 lines.
And Benchmark tests show that the ZX80
is faster than all other personal computers.
No other personal computer offers this
unique combination of high capability and
low price.
280 A microprocessor- new,
faster version of the famous
Z-80 microprocessor chip,
widely recognised as the best
ever made.

Sockets for TV,
cassette recorder.
power supply.
SUPER ROM.

UHF TV

modulator.

Clock.
Rugged,
flush,
Sinclair
keyboard

secret codes, as well as more serious
applications.

Timer under program control.
PEEK and POKE enable entry of machine
code instructions. USR causes jump to a
user's machine language sub -routine.

High -resolution graphics with 22 standard
graphic symbols.
All characters printable in reverse under
program control.
Lines of unlimited length.
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ZX80 software now available!
See advertisements in Personal
Computer World, Electronics Today
International, and other journals.
New dedicated software -developed
independently of ScienCe of Cambridge reflects the enormous interest in the ZX80. More
software available soon -from leading consultancies and software houses.

The Sinclair teach -yourself
BASIC manual.

411111111111111111111111111/

If the specifications of the Sinclair ZX80
mean little to you -don't worry. They're all
explained in the specially -written 128 -page
book free with every kit! The book makes
learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming -from first principles to complex
programs. (Available separately -purchase
price refunded if you buy a ZX80 later.)
A hardware manual is also included with
every kit.

The Sinclair ZX80. Kit: £79.95.
Assembled: £99.95. Complete!
The ZX80 kit costs a mere £79.95. Can't
wait to have a ZX80 up and running? No
problem! It's also available, ready assembled
and complete with mains adaptor, for
only £99.95.
Demand for the ZX80 is very high: use the
coupon to order today for the earliest possible
delivery. All orders will be despatched in strict
rotation. We'll acknowledge each order by
return, and tell you exactly when your ZX80
will be delivered. If you choose not to wait, you
can cancel your order immediately, and your
money will be refunded at once. Again, of
course, you may return your ZX80 as received
within 14 days for a full refund. We want you to
be satisfied beyond all doubt -and we have
no doubt that you will be.

(BC3

Science of Cambridge Ltd

To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.."1
ORDER Remember: all prices shown include VAT, postage and packing. No hidden extras.
FORM Please send me:

Quantity

Item

Item price

Total

£

£

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

£79.95

Ready -assembled Sinclair ZX80 Persorial Computer(s).
Price includes ZX80 BASIC manual and mains
adaptor.

E99.95

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

8.95

Memory Expansion Board(s) (each one takes up to
3K bytes).

12.00

RAM Memory chips -standard 1K bytes capacity

16.00

Sinclair ZX80 Manual(s) (manual free with every ZX80 kit
or ready-made computer)
NB. Your Sinclair ZX80 may qualify as a business expense.

5.00

TOTAL

£

I enclose a cheque/postal order payable to Science of Cambridge Ltd for £
Please print

Name: Mr/Mrs/Miss
Address

6 Kings Parade, Cambridge, Cambs., CB21SN.
Tel: 0223 311488.
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A. Marshall (London) Ltd., Kingsgate House,
Kingsgate Place, London NW6 4TA
Industrial Sales: 01-328 1009
Mail Order: 01-624 8582

Also retail shopS: 325 Edgware Road, London W2.
40 Cr.cklewood Broadway, London NW2. 85 West Regent St., Glasgow

108A Stokes Croft Bristol.

CAPACITORS:
Mullard Ceramic 63v range
1pF to 10,000pF E 24 range
all at £0.06 each
Siemens Ceramic 63v B37448/9
.01: .022: .033: .047mF @ £0.06
.068: .1mF @ £0.08: .22mF @
£0.11

CSF High Voltage Ceramic Discs
Prices £0.07 to £0.18 Range
100pF to 10.000pF
Voltage range up to 6Kv.
See catalogue for details.
Comprehensive range Siemens
Layer Polyester Caps: .001 to
3.3mF
Prices £0.07 to £0.63.
See catalogue for details.
Large range of Mullard/Siemens

Electrolytic Axial/Radial
Capacitance values 1.0mF to
10,000mF
Voltage ranges 25v: 40v: 63v:
100v:
Prices and types as catalogue
Also Mullard C280; Siemens

BOXES & CASES
See catalogue for full range.
Aluminium boxes 13 sizes.
Rexine Covered boxes 7 sizes.
NEW RANGE TMEC CASES
Send S.A.E. for details & types
Price range. £14.04 to £ 17 .00
ABS PLASTIC BOXES

3"

x 214" x 1 i"

3%" x 2%" x li"
41/2- x 3%" x 1Y2-

Prices as

catalogue

8"

x 4%" x 3"
BAZELLI INSTRUMENT CASES
5 sizes.

Miscellaneous hardware
including
Vero Board: Superstrips:
Vero Breadboard.
Vero boxes (see catalogue for

SIMPLE S.W. RECEIVER

INTRUDER ALARM
AUDIO TONE GENERATOR
DUAL LINE GAME (No Case)
GAS SENTINEL
5 RANGE CURRENT LIMITER
CHASER LIGHT
SHORT WAVE CONVERTER
UNIBOARD TOUCH SWITCH
FUNCTION GENERATOR
OPTO ALARM
AUTO -LEVEL CONTROL
CABLE & PIPE LOCATOR
CYCLE DIRECTION FINDER

£047

5574165
5574175
5574205
557423N
5574255
5574765
$574275
5074305
S574325
5574375
5574385
5574405
55744145
5574425
5574455

SN74535

5574545
N74605
S574705
SN7472N

5574735
5574745
5574755

E0.22
C0.22
E0.15

00 18
E0.19

C019
(0 19

[0 15
CO 17

fo.21
E0 21

00 15
E0.52
00 40

E066

(048
El) 48

CO 45

(015
00 15

CO 15
CO 15
EO 15

C0.26
C0.24

E025

00 .25

E031
C0.26

(ZB66)
(ZB1)
(ZB2)
(ZB62)
(ZB43)
(ZB5)
(ZB50)
(ZB7)
(ZB45)
(ZB57)
(ZB5 I )

(ZB55)
(ZB47)
(ZB63)
(ZB64)
(ZB44)
(ZB23)
(ZB67)
(ZB65)

May 80
Sept 79
Sept 79
May 80
Feb 80

EIO 25
£8 50

ES
El4
£6
LS
E3
L8
£17
EIS
ES
El2
44

00
00
00
80
50
90
00
25
00
75
SO
43 60

Aug 79
Dec 79
Aug 79
Feb 80

March 80
Dec 79
March 80
Jan 80

May 80
May 80
Feb 80
May 79
May 80
May 80

(Z1361)

April 80

(ZB53)
(ZB4)
(ZB25)
(ZB56)
(ZB52)
(ZB41)
(ZB60)
(ZB54)
(ZB59)

March 80
Sept 79
May 79
March 80
Nov 79
Nov 79

April 80

March 80

E4 25
E18
(23
£3
£25
E27
L4
[17
£13

E9
[25
ES
E8
E3
E14

00

50
SO
75
00
00
00
00
75
50

E2 50

T. POWELL

306, ST. PAUL'S ROAD, LONDON N.I.
TELE: 01-226 1489.
SHOP HOURS: MON.-FRI. 9AM-5.30PM. SATURDAY 9AM-4.30PM

co.64
E1.05
£0.79
£0 55

55741485
55741505
5574151N
55741535
55741545
55741555
55741575
$57416045
$57416145
S57416245
SN74163AN

55741645
55741655
50741675
S5741745
55741755
55741765
55741775

5574805S574765

5574815
557482N
5574835
SN74845

5574855
5574865
5574405
S5749045

CO 39

£0.71
£0 .65

(0.60
(0.95
C0.70

£0 25

El 66

SN74180N

55741813AN
SN741895

55741905
$5741915
55741925
55741935
55741965
$5741975
S5741985
S5741995

CO 33

Solder £6.50 .40011rial.

E0 50

E055
C0.90
CO 60

E0.59
CO 70

C0.70
C0.70
E0.70

£0.80
C0.60

El 20
C0.80

0.63

SINCLAIR INSTRUMENTS
Digital Multimeter
PDM35 £ 34.50

"
'

"

DM235 £ 52.50

"

DM450 £ 99.00

" DM350 £ 72.50

'

Digital Frequency Meter

PFM200 £ 49.80
Low Power Oscilloscope
SC 1 1 0 £139.00

E0.74

£0.73
£0.70

E165

$5741845
$51418545
5574186N

DESOLDERING TOOL

£0 83
E1.29

El 10
E1.35

E184
C2 76

ft)

74

(0 79
CO 79

E0.79
E0.74
CO 74

£1 09

nog

KNOBS & SWITCHES
Big selection as catalogue
Also Resistors; Presets; Pots;
Opto; Semiconductors etc.

CRIMSON ELEKTRIK HI Fl
MODULES
CE608 Power Amp £18.26
CE1004
" £21.30
CE1008
CE1704
CE1708

"
"

"
"

£23.91
£30.43

"
"
Power Unit

£30.43
£16.96
"
CPS3
" £20.43
CPS6
"
"
£26.09
CPR1
Pre Amp
£29.57
CPR1S Pre Amp
£38.70
All prices + VAT + postage/
CPS1

packaging

UHF POWER AMPLIFIER MODULE 50 nIN/ Input 2-5 watt out 13 volt 420 To 480
MHz 50 ohm Type BGY 22C @ £12.50.
BLY 34 2 WATT 13 VOLT 175 MHz TRANSISTORS @ 75p.
HF-VHF POWER TRANSISTORS Type 587 BLY, SSB-FM 27 To 80 MHz, 40 watts,

28 volt with data @ £3.
BLY 55 175 MHz 4 watt 13 volt with data@ £2.50.
BLY 97 24 volt 175 MHz 4 watt with data @ £3.
BFR 64 470 MHz 13 volt 3 watt with data @ £4.

UNMARKED GOOD 2N 3366 VHF TRANSISTORS at 3 for 75p.
H.P. HOT CARRIER DIODES 5800-2800 @ 40p each.
R.F. SIGNAL TRANSISTORS 2N 918 @ 25p, 2N 5179. 2N 5180 Both 50p ea.

EDDYSTONE TRANSMITTING VARIABLE 30 + 3001 (60pf) @ £2.20.
VHF -UHF STRIPLINE FET 2N 4417 with data @ £2.20.
VHF R.F. CHOKES wire ended 10 U.H., 30 U.K. 330 U.H., All 7p ea.
BUTTERFLY PRE-SET VARIABLES 25 25 of @ 50p, 38 38pf @ 60p.

2 CH: STRIPLINE NPN TRANSISTORS @ £1 each.
5 GHz STRIPLINE NPN LOW NOISE TRANSISTORS @ £3 each.
FERRITE BEADS FX 1115 @ 15p doz, Lana Type i" 6 for 10p.

10 7 MHz VERNITRON FILTERS at 50p, 3 for £1.
WIRE ENDED VHF AERIAL SWITCHING PIN DIODES with data at 40p each.
STRIPLINE TRANSISTORS NPN BF 362, PNP BF 679. Both al 25p.
X BAND GUNN DIODES with data @ £1 65.
X BAND TUNING VARACTOR DIODES 1 To 2pf or 2 To 4pf, Both £1.65 ea.
MINIATURE CERAMIC TRIMMERS 2.5 To 601, 3 To 1001, 4.7 To 20pf, 6 To 35pf,

TEACH -IN '80

BARCLAY VISA/ACCESS CARDS ACCEPTED.
MINIMUM TELEPHONE ORDER C5-00.

SN741455

£0,40

00
50
00

New to electronics? Then start at the beginning. All electronic components
for construction of Tutor Deck and Teach.iln experiments during the first
six parts of the series.
Lists A and B £20.00
List C

C0.25
00 .48
C0.42
E0 53

VHF FETS BF 256C @ 4 for 75p, E304 @ 30p, 4 for £1.

April 80
All above kits include parts as described in articles i.e. veroboard, i.c. sockets

ALL PRICES INCLUDE V.A.T.

$5741215
50741225
S5741235
S5741245
S5741255
55741415

00

connecting wire and cases where applicable.

602

C015
(0 .70

SN7414N

$$

full range).

KITS FOR E.E. PROJECTS
MODULATED TONE GENERATOR
ELECTRONIC TUNING FORK
MICRO MUSIC BOX
STEREO HEADPHONE AMP
UNIBORAD BURGLAR ALARM
KITCHEN TIMER
UNIBORAD 9V POWER SUPPLY
LIGHTS WARNING SYSTEM
BATTERY VOLTAGE MONITOR

5574115
5574125
5574135

5574474N
5574485
5574505
5574515

.

AUTOFADE
VARICAP RADIO

SN7408407N

SN7446AN

B32231/4 and 832110. All prices Card Frames: Fliptop boxes:
net + VAT and postage/packaging. etc etc.
-TOOLS BAHCO
1980 CATALOGUE
-(3\ 5
Side Cutter with Bezel.
U.K.: 65p post paid
AnCgS'C'
Side Cutter without Bezel.
Europe 85p post paid
A . V' #
End Cutter without Bezel.
Rest of World £1.25
post paid
Vero Metal Shears.
.,,
Other items as catalogue.
Mail order: 01-624 8582

TRANSISTOR TESTER
4 -STATION RADIO (No Case)
MORSE PRACTICE OSCILLATOR
WARBLING TIMER

TTL see catalogue for full range SOLDERING EQUIPMENT
5574005
00.14
55749145
CO 54
IRONS-ANTEX
S574015
C0.14
S574925
CO 31
5574025
E0.14
S574935
(0 32
15
watt C15 £3.95
SN7403N
5574945
E0 80
... c
5574045
5574950
£014
cols
i :7 wall. CCN £4.20
5574055
£0 15
5574965
E0.34
S5740135
17 watt CX17 £4.20
C0.34
S574975
£1.80
5575
E0 26
557415
25 watt X25 £4.20
CO 15
557410070 5
£110
C0.21
5574095
00 16
55741185
£0,76
Stand £1.50
S57410
C0.15
55741195
E1.20

10 To 40pf. All 15p each.

VARIABLE CAPACITORS Direct Drive. 5pf @ 75p, 10pf @ 75p, 125 + 125pf @

600. 100 + 200p1 @ 60p, 250 + 250pf (500pf) @ 85p, 10 + 10 + 10pf @ 75p.
" COIL FORMERS with core at 6 for 25p.

SUB -MINIATURE CERAMIC TUBULAR TRIMMERS 0 5p1 To 3pf @ 15p.
MURATA 455 KHz FILTERS @ 50p each.
MINIATURE 1001 AIRSPACED TRIMMERS@ 20p each.
SOLDER -IN FEED THRU's 6.801, 2701, 300pf, 1000pf All 20p doz.

ERIE RED CAP MINIATURE DISCS Olut 100v.w., at 5p each.
ELECTRONIC CAPACITORS 1500 U.F. 63 v.w. Size Approx. 3"
1" @ 3 for £1.
20 ASSORTED BRANDED 250 mW ZENERS for 60p.
9 VOLT ITRON 9 DIGIT SEVEN SEGMENT DISPLAY Type FG95A @ £180.
TRANSFORMERS 240 Volt Input. Type 1.24 volt Tapped at 14 volt 1 Amp @ £1.30
(P 6 P 25p), Type 2. 30-0-30 Volt 500 mA @ £1-30 (P 6 P 25p), Type 9. 12 volt 1 Amp @
£1 60 (P 6 P 25p).
HOUSE CODED TTL 7400, 7410, 74L00, 7453, 7430, All at 6 for 50p.
TTL I.C's 741400, @) 15p, 74H10 @ 15p, 74H30 @ 15p, 74H50 @ 15p, 74H51 @ 15p,
741461 @ 15p, 7414106 @ 25p. 74505 @ 15p, 74510 @ 22p, 74551 @ 22p, 74564 @ 22p.
743158 @ 60p.

6 To 12 VOLT MINIATURE RELAYS 5 amp SPCO Contacts @ 60p.

WIRE ENDED HE TO VHF PIN SWITCHING DIODES untested 25 for £1 50.
Please add 20p for post and packing on U.K. orders under £2. Overseas orders postage
charged at cost.

J. BIRKETT

RADIO COMPONENT SUPPLIERS
25 The Strait, Lincoln LN2 1JF Tel. 20767
Everyday Electronics, September 1980

301N UP WITH UNSOLD.
New 'L' series irons, designed to
latest safety standards. Outstanding
performance, lightweight and easy
maintenance. New non -roll GRP
safety handles. Ceramic and mica
insulated elements enclosed in
stainless steel shafts.
Fully earthed with screw connected
3 -core leads. Interchangeable,
non -seize copper bits.

spare bits 1.6 , 2.4 and 4.7 mm.
£6.31 including p&p and VAT.
240 volts standard but also available
12 and 14 volts. Iron only £4.66
including P&P and VAT.

MODEL LA12 12 watts
Similar to LC18 but with extra slim
shaft and bits for fine work. Fitted
with 2.4mm copper bit and

LOLA DE -SOLDERING PUMPS
Removes solder from pcb joints
quickly, with no fuss. Simple
one -handed operation leaves other
hand free to hold soldering iron heat
source. Needs no external power. Has
replaceable PTFE nozzle. Thousands
in daily use in major manufacturing
companies. Two sizes to choose from.

complete with spare bits 1.2 mm and
3.2mm. £5.58 including p&p and
VAT. 240 volts standard also available
6, 12 and 24 volts. Iron only £4.61
including P&P and VAT.

No. 3 SAFETY SPRING STAND for
LC18 & LA12

61111=1111111 %alma

Complete with sponge and location for
spare bits £4.41 including P&P and
VAT.

MODEL LC18 18 watts
Lightweight, high-performance iron
for all soldering from calculators to
T.V. sets. Fitted with 3.2 mm
copper bit and complete with

NXLMIONB)

LIGHT SOLDERING DEVELOPMENTS LTD

97/99 Gloucester Rd. Croydon Surrey CR0 2DN

INTERESTED IN ACCURATE, STABLE, EASILY BUILT AND
CALIBRATED SYNTHESISER MODULES; POLYPHONIC
SYNTHESISERS; COMPUTER MUSIC; OR SOUND PROCESSING? IF SO, FOLLOW THE EXAMPLE OF MANY
PROFESSIONAL EQUIPMENT MANUFACTURERS AND
USE INTEGRATED CIRCUITS WHICH HAVE BEEN SPECI-

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.

ALLY DEVELOPED TO MEET THESE NEEDS.

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

VOLTAGE
OSCILLATORS;
VOLTAGE CONTROLLED
CONTROLLED FILTERS; VOLTAGE CONTROLLED AMPLICONTROLLED TRANSIENT
AND VOLTAGE
FIERS;
GENERATORS (ENVELOPE SHAPERS). ALL IN STANDARD
DIL PACKAGES.

PRODUCTS PRODUCED BY CURTIS

ELECTROMUSIC

SPECIALTIES AND BY SOLID STATE MICROTECHNOLOGY
FOR MUSIC ARE AVAILABLE EXCLUSIVELY FROM DIGISOUND LIMITED.

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

Application notes and specifications for the two sets of devices
currently available may be obtained for 50p per set (state which
set required) inclusive of postage, or 30p per set when included
with an order. No VAT. Stamps accepted in payment.

WIDE RANGE OF SYNTHESISER KITS AVAILABLE. PRICE
LIST 15p OR FREE WITH DATA SHEETS OR ORDER

POST OR PHONE TODAY FOR FREE BOOKLET

WE CAN SUPPLY THE SSM2040 FILTER I.C. USED IN
TWO SOUND EFFECT PROJECTS FEATURED IN THIS

ICSTo: International Correspondence
Schools

ISSUE.
111

DIGISOUND LIMITED,
13 THE BROOKLANDS, WREA GREEN,
PR4 2NQ
PRESTON, LANCS.
(MAIL ORDER ONLY)

Everyday Electronics, September 1980

Tel. 01-689 0574 Telex 8811945

TECHNICAL TRAINING
IN ELECTRONICS AND
TELECOMMUNICATIONS

ELECTRONIC MUSIC

Tel.: 0772 683138

Lola A 215 mm long x 20 mm dia.
£6.89 (including VAT, P&P)
Lola D 165 mm long x 14 mm dia.
£5.03 (including VAT, P&P)

111

II

I

Dept .1',1 Intertext House, London
Swa 4l1.1 or telephone 622 9911
Subject of Interest
Name
Address
Tel'

Age

111

1111...IMMIIIIM=.1118
603

Simply ahead ...
POWER AMPLIFIERS
ILP Power Amplifiers are
encapsulated
within
heatsinks designed to
meet
total
heat

F 1KHz

LOAD SCION ALL
EXCEPT HV400 AT 4n
START OF WAVE
FORM CLIPPING

dissipation needs. They
are rugged and made to
last a lifetime. Advanced
circuitry ensures their

/

suitability for use with the
finest loudspeakers, pickups, tuners, etc. using
digital or analogue sound
sources.

Output
Model

HY30

Power
R.M.S.
15 W

Dis-

Power

0.02%

100 dB

into 8 E2
H Y50

30 W

into 8 Si
HY120 60 W

Minimum

Signal/
Typical Noise
at 1KHz Ratio

tortion

0.02%
0.01%

into 8 S-2

Size

Weight

Price +

in gms

V.A.T.

-20 -0-+20 105x50x25

155

£6.34
+ 950

100dB

-25 -0-+25

105x50x25

155

£7.24

100 dB

-35 -0-+35

114x50x135

575

£15.20
£2 28

100 dB

-45 -0. +45

114x 50x85

575

£18.44

100 dB

-45 -0. +45

114x 100x85

1

Supply
Voltage

in mm

+ C I 09
4

HY200

120 W
into 8 CZ

0.01%

H Y400

240 W

0.01%

into 4 ft

+ E2 7 7

I 5Kg £27.68

E4 15

Load impedance -all models 4 n - oo

ILP PRE -AMPS ARE

Input sensitivity - all models 500 mV
Input impedance - all models 100K fl
Frequency response - all models 10Hz - 45 KHz - 3dB

COMPATIBLE WITH ALL

ILP POWER AMPS AND PSUs

POWER SUPPLY UNITS
ILP Power Supply Units with transformers made in our
own factory are designed specifically for use with ILP
power amplifiers and are in two basic forms - one with
circuit panel mounted on conventionally styled
laminated transformer, for smaller PSU's - in the other,
for larger PSU's, ILPtoroidal transformers are used which
are half the size and weight of laminated equivalents, are
more efficient and have greatly reduced radiation.
PSU 30

± 15V at 100mA to drive up to 12 x HY6 or 6
x HY661
£4.50+ £0.68 VAT

THE FOLLOWING WILL ALSO DRIVE ILP PRE -AMPS
PSU 36 for 1 or 2 HY30's
E8.10+ E1.22 VAT
PSU 50 for 1 or 2 HY50's
E9.10 + E 1.22 VAT
PSU 60 with toroidal transformer for
1 HY 120
£9.75+ E 1.46 VAT
PSU 70 with toroidal transformer for 1 or

2 HY120's
E13.61+ f2.04 VAT
with toroidal transformer for
1 HY200
[13.61+ £2.04 VAT
PSU 180 with toroidal transformer for
1 HY400 or 2 x HY200 £23.02 + E3.45 VAT
PSU 90

AVAILABLE ALSO FROM WATFORD ELECTRONICS,

604

MARSHALLS AND CERTAIN OTHER SELECTED STOCKISTS.
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this time with two

new pre -amps
TAPE IN )

TAPE

MONITOR
SWITCH

TAPE
OUTAU%

)

L.

RAD
MAG

/4-

VOLUME
100K LIN
SOURCE
SWITCH

GND

L P POWER
SUPPLY UNIT
I

SCHEMATIC BLOCK DIAGRAM
OF HY6 PRE -AMP, WITH
STEREO CONNECTION SHOWN

HY6 mono HY66 stereo
When ILP add a new design to their audio -module range. there have to be very
special reasons for doing so. You expect even better results. We have achieved

this with two new pre -amplifiers - HY6 for mono operation, HY66;for stereo.
We have simplified connections, and improved performance figures all round.
Our new pre -amps are short-circuit and polarity protected; mounting boards
are available to simplify construction.
Sizes - HY6 - 45 x 20 x 40 min HY66190 x 20 x 40 mm Active Tone Control
circuits provide ± 12dB cut and boost. Inputs Sensitivity - Mag PU - 3mV
12mV All others 10OrnV TapeO/P - 100mV
Mlc selectable
Main 0/P - 500mV: Frequency response - D C to 100KHz - 3d8
1

HY6,,)
£5.60
+ VAT 84p

HY66
£10.60

II LOW DISTORTION - Typically 0.005%

III Si RATIO- Typically 90 dB (Map. P.U.- 68dB).

NO QUIBBLE
5 YEAR GUARANTEE

II HIGH OVERLOAD FACTOR -38 dB on Map. P.U.

+ VAT £1.59

Connectors included
B6 Mounting Board
78p + 12p VAT
B66 Mounting Board
99p+ 1 5p VAT

7 DAY DESPATCH ON
ALL ORDERS

LATEST DESIGN HIGH QUALITY CONNECTORS.

REQUIRE ONLY POTS,SWITCHES, PLUGS AND SOCKETS.

BRITISH DESIGN AND
MANUFACTURE

. COMPATIBLE WITH ALL ILP POWER AMPS AND PSUs.

NEEDS ONLY UNREGULATED POWER SUPPLY l'15V to ±50V.

* ALL U. K. ORDERS DESPATCHED POST PAID
HOW TO ORDER, USING FREEPOST SYSTEM
Simply fill in order coupon with payment or
credit card instructions. Post to address as
below but donor stamp envelope - wepay
postage on all letters sent to us byreaders of
this journal.

ELECTRONICS LTD.
FREEPOST

FREEPOST SERVICE

- see below
Please supply

Total purchase price E

I enclose Cheque E Postal Orders 0 International Money Order 12]
Please debit my Access/Barclaycard Account No.

NAME
ADDRESS

Graham Bell House, Roper Close,

Canterbury, Kent CT2 7EP
Telephone10227154778

Telex 965780

Everyday Electronics, September 1980

Signature

INN MEI IMO MN NM

NMI

605

:.
..

a 40

I

11,te

Sa

lir

-"NIIINI

%

a
a

ELECTRONICS.

Build

forty

easy projects Including: Metal Detector;

Breathalyser; Radios; Stethoscope; Lie
Detector; Touch time -switches; Burglar

Alarms, etc. Circuits, plans all for E1.50 in-

cluding FREE circuit board.

The prepaid rate for classified

advertisements is 24 pence per word
(minimum 12 words), box number
60p extra. Semi -display setting
£6.16 per single column centimetre
(minimum 2 5cm). All cheques,
postal orders, etc., to be made payable to Everyday Electronics and
crossed "Lloyds Bank Ltd." Treasury

Receivers and Components
DISCOVER

CLASSIFIED

4,,,

n

Mai)

only.

RIDLEY PHOTO/ELECTRONICS, Box
111 Rockspark Road, Uckfield, Sussex.

62,

P.C.B.s Paxolin tql," x W 4-E1-30 111" x 8" Up.
16" x 111" 11 40 D.S. 10" x 81" tsp. Fibreglass 12"
8" Et -70 8" x 5"75p. D.S. 101" x 7" E1 35 8" x 7"El 15
Panel with 40 assorted 74 series I.C.s E1 N. 20 Wire
ended neons E1 00. Small 3 transistor Audio Amos 3E1 20. 300 Small Components, Trans, Diodes £1110.
'ribs Assorted Components 43.75 List 15p. refundable
post 40p. Insurance add 20p.

J. W. B. RADIO
2, Bernfleld Crescent, Sale, Cheshire. M33 1NL.

100 DIODES 85p. 50 transistors 95p. 10
switches 90p. 10 Leds £1.15. All mixed.
Lists 15p, Sole Electronics, E/E, 37 Stanley
Street, Ormskirk, Lancs L39 2DH.

mitter -Receiver Kit. Only £12.95 plus 35p
P. & P.

'Brain -Freeze' em with a MINI -STROBE
Electronics Kit, pocket -sized 'lightning flashes',
vari-speed, for discos and parties. A mere I5.95
plus 35p P. & P. Experiment with a psychedelic

DREAM LAB, or pick up faint speech/sounds
with the BIG EAR sound -catcher; ready-made
multi -function modules. 16.85 each plus 35p
P. & P.

LOTS MORE! Send 30p for

lists.

Prices include VAT.

BOFFIN PROJECTS

4 CUNLIFFE ROAD, STONELEIGH
EWELL, SURREY. (E.E.)

be sent
registered post. Advertisements,
together with remittance, should be
sent to the Classified Advertisement
Manager, Everyday Electronics,
Room 2337, IPC Magazines Limited,
King's Reach Tower, Stamford St.,
London SE1 9LS. (Telephone

01 -261 5942).

TURN YOUR SURPLUS capacitors, transistors, etc. into cash. Contact COLES-HARDING & CO., 103 South Brink, Wisbech,
Cambs. 0945-4188. Immediate settlement.
DIGITAL WATCH BATTERIES, any sort
75p each. Send SAE or 15p with number or
old battery to Disclec, 511 Fulbridge Road,
Werrington, Peterborough PE4 6SB.

WHY NOT START YOUR
OWN BUSINESS REWINDING
ELECTRIC MOTORS
A genuine opportunity to success. LARGE PROFITS.
You can't help but make money II you follow the easy,
step by step, Instructions In our fully Illustrated Manual
showing how to rewind Electric Motors, Armatures and
Field coils as used In Vacuum Cleaners, Electric Drills
end Power Tools. NO PREVIOUS KNOWLEDGE IS

REQUIRED, as the Manual covers In 13 Chspters, where

to obtain all the work you need, materiels required, all
Instructions rewind charts and how to talus data, etc.
A goidmine of information. How to set up your home
workshop and how to cost each lob to your customer.
IL4 SI Inclusive of P.& P. U.K. CWO to:

Wanted
WANTED:

ELECTRONIC

COMPONENTS,

Redundant Stock, Test Equipment, Tools,

Machines, Hardware; Factories cleared.
Immediate cash decision. Contact: Mr.
Quirk, "Q" Services Electronic (Camberley) Ltd, 29 Lawford Crescent, Yateley
871048, Camberley, Surrey.
ENTHUSIAST seeks schematic diagram

INDUSTRIAL SUPPLIES

102 Parrawood Road, WithIngton,
Manchester 20, Dept. EE

for Hallicrafters receiver SX 28. 0. Fontana,

PO Box 309, Manzini, Swaziland.

Service Sheets
BELL'S TELEVISION SERVICE for service

NO LICENCE EXAMS NEEDED
To operate this miniature, solid-state Trans-

notes should always

sheets on Radio, TV etc. CI plus SAE.
Colour TV Service Manuals on request.

For Sale

SAE with enquiries to BTS,

190 King's
Rd, Harrogate, N. Yorkshire. Tel: 0423 55885.

NEW BACK ISSUES of "EVERYDAY
ELECTRONICS". Available 75p each Post

SERVICE SHEETS from 50p and SAE.
Catalogue 25p and SAE. Hamilton Radio,
47 Bohemia Road, St. Leonards, Sussex.

Free, open PO/Cheque returned if not In
stock. BELL'S TELEVISION SERVICES 190
Kings Road, Harrogate, Yorkshire. Tel:
(0423)

55885.

Educational
COURSES -RADIO AMATEURS EXAMINA-

Books and Publications

TION. City and Guilds. Pass this important
examination and obtain your G8 Licence,
with an RRC home study course. For details

"ELECTRONIC AND MICROPROCESSOR

BOOKS". Send SAE for descriptive list of

of this and other courses (GCE, profes-

micro, electronic IC project books and
solderless breadboard. Educational Data

sional examinations, etc), write or phone:
THE RAPID RESULTS COLLEGE, Dept

and Technical Services, 59 Station Road,

JR1, Tuition House, London SW19 4DS. Tel:
01-947 7272 (Careers Advisory Service).

Cogenhoe, Northampton NN7 1LU.

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

ADDRESS

Send to Classified Advertisement Manager
EVERYDAY ELECTRONICS
GMG, Classified Advertisements Dept., Room 2337,
King's Reach Tower, Stamford Street, London SE1 111.S.
Telephone 01-261 5942

Rate:
24p per word, rrinlirnur, 12 words. Box No. 60p extra.
Company registered In England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SE1 9LS.
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DIGITAL WATCH BATTERY
REPLACEMENT KIT

Miscellaneous
PRINTED CIRCUITS. Make your own
Golden
simply, cheaply and quickly!

Light

Fotoka

Sensitive

Situations Vacant
INDUSTRIAL ELECTRONICS: Are you an
electronic wireman/tester or prototype

These watches all require
battery (power cell) replacement at regular intervals.
This kit provides the means..
We supply eyeglass, nonmagnetic tweezers, watch
screwdriver, case knife and
screwback case opener, Also
one doz. assort. push -pieces,

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 60p. WHITE HOUSE
ELECTRONICS, PO Box 19, Castle Drive,
Penzance, Cornwall.

wireman? Have you had an apprenticeship
followed by at least 5 years practical experience? If so we can offer you employment as an instructor with good promotion
opportunities and pensionable security at
Bristol and Swindon Skillcentres. Starting
salary £6,000 p.a. rising by two increments

full instructions and battery
identification chart. We then

to £7,110 p.a. For more information contact

supply replacement batteries

Clifton, Bristol. Telephone Bristol 20661.
INDUSTRIAL ELECTRONICS: Are you an
electronic test technician or service
mechanic? Have you had an apprenticeship

Miss

-you fit them. Begin now.
Send L9 for complete kit
and get into a fast growing

THE SCIENTIFIC
WIRE COMPANY

business. Prompt despatch.

SWG

lb
3.10
3.50
3.95
5.10
6.03
8.37
1

10 to 29
30 to 34
35 to 39
40 to 42
44 to 46
47

4810 49

1596

8 oz
1.86
2.00
2.36
2.97
3.60
5.32
9.58

4 oz

2 oz

1'10
1.15
1'34
2.28

-80
.80
.98

2-50
3.19
6.38

followed by at least 5 years recent practical

BOLSTER INSTRUMENT CO. (EEI8)
II Percy Avenue, Ashford, Middx., TWIS 2PB

PO Box 30, London E.4.
Rep. Office, 22 ConIngsby Gardens.
ENAMELLED COPPER WIRE

experience with a manufacturing or ser-

LEARN ELECTRONICS THE EASY WAY.
Build -amplifiers, oscillators, detectors,
testers, flashers, metronomes, etc., more

than 25 projects, with our multi -kits, com-

1.42

plete instructions manual supplied. Send

1.91

£15.00

2.80
3.09

to -MAJOR OAK SERVICES,

33

Lillian Avenue, London W3.

A. Curran MSC TSD, 11 Park Place,

vicing organisation? If so we can offer you
employment as an INSTRUCTOR, with good
promotion opportunities and pensionable

security, at Gloucester, Bristol and Swindon
Skillcentres. Starting salary £6,000 p.a. ris-

ing by two increments to £7,110 p.a. For
more information contact Miss A. Curran
MSC TSD, 11 Park Place, Clifton, Bristol.
Telephone Bristol 20661.

SILVER PLATED COPPER WIRE.
14 to 22
24 to 30

5.30
6.50

3.03
3.75

1.85
2.20

120
1.40

PLEASE MENTION

Prices Include P&P and VAT. Orders under £2 please
add 20p SAE for list. Dealer enquiries welcome.
Reg office 22 Coningaby Gardens.

EVERYDAY
Build electronic
circuits without solder

MK14 CORNER. Interface Board, includes
flag driven mains relays, Led Indicators for

ELECTRONICS

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.

all Serial I/O, D/A and single step chips,
and prototype area; also suitable for other
Microcomputers; PCB and circuit £3.95.
Replace calculator display with I2 in FND
500's; PCB, filter, instructions £1.95. Ready
Built replacement Keyboard £11. Useful
notes on MK14 75p. Rayner, 'Kismet', High
Street, Colnbrook, Bucks.

Send cheque or P.O. MOWN Products. Den EE
High March, Daventry.
Northants, NN11 40E

TUNBRIDGE WELLS COMPONENTS,
BALLARD'S, 108 Camden Road, Tunbridge
Wells, Phone 31803. No lists, enquiries S.A.E.

MAIL ORDER ADVERTISING

WHEN REPLYING
TO

ADVERTISEMENTS

05 \`
gal

plus 40p p&p. each

MAINS INTERCOM

NO WIRES
ONLY

British Code of Advertising Practice

£36.99

Advertisements in this publication are required to conform to the British Code of

Advertising Practice. In respect of mail order advertisements where money is paid in
advance, the code requires advertisers to fulfil orders within 28 days, unless a longer
delivery period is stated. Where goods are returned undamaged within seven days, the
purchaser's money must be refunded. Please retain proof of postage/despatch, as this
may be needed.

Mail order Protection Scheme
If you order goods from Mail Order advertisements in this magazine and pay by post In
advance of delivery, EVERYDAY ELECTRONICS will consider you for compensation If
the Advertiser should become insolvent or bankrupt, provided:
(1) You have not received the goods or had your money returned; and
(2) You write to the Publisher of EVERYDAY ELECTRONICS summarising the situation
not earlier than 28 days from the date you sent your order and not later than two months
from that day.
Please do not wait until the last moment to inform us. When you write, we will tell you
how to make your claims and what evidence of payment is required.
We guarantee to meet claims from readers made in accordance with the above procedure
as soon as possible after the Advertiser has been declared bankrupt or insolvent.
This guarantee covers only advance payment sent in direct response to an advertisement
in this magazine not, for example, payment made in response to catalogues etc. received
as a result of answering such advertisements. Classified advertisements are excluded.

NO
BATTERIES

PER PAIR
+ VAT £5.55

The modern way of instant 2 -way communications.
Just plug into power socket. Ready to use. Crystal

clear communications from room to room. Range
f -mile on the same mains phase. On/off switch.
Volume control, with 'buzzer' call and light indicator.
Useful as inter -office intercom, between office and
warehouse, in surgery and in homes. P. & P. £1.75.

F.M. 2 channel "touch" model £4995 + VAT
£7.50 + P&P £1.85.

NEW AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

£18.95

`t*

+ VAT £2.85

+ P & P £1.15
Latest

transistorised Telephone

Amplifier,

with

detached plug-in speaker. Placing the receiver on to
the cradle activates a switch for immediate two-way
OHIO SCIENTIFIC Superboard 2. As-

sembled 50Hz model £159.95 + 15% vat
post free. Colourboard 2 (the new colour
version of Superboard 2) £205 + 15% vat.

**
*** *** * *** ** **
* Special offer: -If bought with super *

* areosold

* board or colourboard these items *
sat thereducseedoparrsicteoly showns first.t

* bracketed prices. Add 15% vat. *

BATTERY ELIMINATOR KITS 100ma
radio types with press -studs 41v £149,
6v £1 49, 9v £1.49, 41 + 4/v £192, 6+6v
£1.92, 9+9v £1.92, stabilized 8 -way types
3/41/6/71/9/12/15/18v 100ma £2.60, IA mp
£6.50, stabilized power kits 2-18v 100ma
£2.60, 1-30v IA £6 75, 1-30v 2A £12.10.
12v car converter 6/4/9v lA £1.35.

kit *

T -DEC AND CSC BREADBOARDS sdec £379, t-dec £4.59, exp4B £264,

Case £23 (£26). Cassette recorder ,
(£15).
Colour conversion 3r

exp300 £8 81, exp350 £3.62, exp325 £1.114.
TV GAMES AY -3-8550 + kit L7-26.

*****
******** WWW
SINCLAIR PRODUCTS New 10MHz

IC AUDIO AMPS with pcb. JCI2 6W

* Modulator and power supply

85 (£11). 4K extra ram £20 (£24)...L.

* £13

* board £45 (£451.

scope £145. pfm200 £5195, case £2.07,
adaptor £4.20. connector kit £1395.
Microvision tv E89, adaptor E6.88. pdm35
£3423, adaptor £4.20, case £2.07. dm350
£76.70, dm450 £10217, dm235 E55 55,
rechargeable Batts £5,

AY -3-8600 + kit £1298, stunt cycle chip
+ kit £1409. Colour generator kit £9.05.
£2.08. JC20 10W £354.

BATTERY ELIMINATORS 3 -way type

6/71/9v 300ma £3.14, 100ma radio type with

press -studs 9v E3-71. 9+9v £4-99, car
converter 12v
800ma £2.76.

input,

output 41/6/71/9v

adaptor £4.20,

case £9. enterprise prog calculator +
accessories £1995. TG105 £97. Bench

SWANLEY ELECTRONICS

COMPUTER GAMES chess champion 6
E49.95. chess challenger 7 £75. New Sensory chess challenger 8 £109. Atari video computer £129, cartridges £1485.

Dept. EE, 32 Goldsel Rd., Swanley, Kent.
Post 35p extra. Prices include VAT unless
stated. Official and overseas orders welcome. Lists 27p post free. Mall order only.

frequency counter £160.
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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 files. No long waiting, saves time with longdistance calls. On/off switch, volume control, conversation recording, model at £20.95 + VAT £3.15.
P&P £1.15.

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 unwanted callers. Talk to the caller and admit him

only if satisfied by pressing a remote control button
which will open the door electronically. A boon for
the invalid, the aged, and busy housewife. Supplied
complete d.i.y. kit with one internal Telephone,
outside Speaker panel, electric door lock release (for
Yale type surface latch lock): mains power unit,
cable (8 -way) fo 50 and wiring diagram. Price
149.95 + VAT £7.50 + P&P £1 -85. Kit with two
Telephone £5995 + VAT £9.00 + P&P £1.95.
10- day price refund guarantee on all items

WEST LONDON DIRECT SUPPLIES (EE9)
169 KENSINGTON HIGH STREET.
LONDON. W8
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"SPECIAL PRICES" POST £1-50
BAKER LOUDSPEAKERS

Model

Ohms Size

Inch

Major
Deluxe Mk II
Superb
Auditorium

4, 8, 16 12
4, 8, 16 12

Auditorium

Group 35
Group 45
Group 50
Group 75
Group 100
Group 100
Disco 100
Disco 100

8, 16
8, 16
8, 16
8, 16

12
12
15
12

8, 16
8, 16

12
15
12
15

4, 8. 16 12
4, 8, 16 12
4, 8, 16 12

8,16
8, 16

Power Type
Watts

Our
Price

30
15
30
45
60
40
45
60
75

£12
£14

Hi-Fi
Hi-Fi
Hi-Fi
Hi-Fi
Hi-Fi
PA
PA
PA
PA
PA
PA
Disco
Disco

100
100
100
100

INDEX TO

£20
£20
£29
£12
£15
£20
£22
£26
£29
£26
EMI

ADVERTISERS

4 CHANNEL MIXERS £800

Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner with separate
controls into single output. 9 volt battery operated with
switch forfour channel mono ortwo channel stereo working.

A.J.D. Direct Supplies (Silicon
Shop) ..
..

Ambit

..
..

591

..
..

584
602

579

MINI MODULE BAFFLE KIT 10-95

EMI 15 x 8 it'll. 3 -way Loudspeaker System, 5in. Bass, 5in.
Middle, 3in. Tweeter; 3 -way Crossover 6 Ready Cut Baffle.
Full assembly instructions supplied. Response 60 to
20,000 c.p,s, 12 watt RMS 8 ohms £10-95 per kit. Two kits
£20. Suitable Bookshelf Cabinet £9.50 each. Post £1 50

4

Zi.

B.I.E.T.

Birkett, J.
B.N.R.E.S.
Bull J.
..

541,596

,,

545

Continental Specialties Corporation
SINGLE RECORD PLAYER

589, 591

Fitted with auto stop, stereo cartridge. Baseplate. Size 11

filin. Turntable size 7in. diameter, a.c. mains 240V 3

speeds plays all size records.
Two for £18. Post £1 on each.

£9.95

Digisound

..

603

E DA

Electroni-Kit
Electrovalue

..
..
..

540
538
538

TINTED PLASTIC COVERS ALL POST £2

Gemini ..
George Sales, David ..
GMT
..

..
..
-.

592
589
542

R.C.S. LOW VOLTAGE STABILISED
£2 95 Post 45p
POWER PACK KITS

Home Radio

..

584

NEW BSR SINGLE PLAYER

£2600

Model P182 3 -speeds flared aluminium turntable. "S"
shaped arm, cueing device, stereo ceramic cartridge.

B.S.R. DE -LUXE AUTOCHANGER
with stereo cartridge, plays all sire records. Post £2

£20

WOOD PLINTHS CUT FOR B.S.R.
Size: 18 a 144

r

£4

34in. Teak Veneered. Post £2

METAL PLINTH CUT FOR B.S.R.
OR GARRARD

Size: 16 x 14 x 3in. E4.50 Silver or Black finish. Post £2.
Sizes:144 x 124 3in. E3-50.16 a 14 x 341n CI.
154 , 134 x 410. £4. 174 x 94 .. 35in. E3.
18 ,< 134 x 3in. £6.18 x 124 x 3in- Et
18 .. 134 x 341n, with stand-up hinges £7,

..

All parts and instructions with Zener diode printed circuit,
rectifiers and double wound mains transformer input 200240V a.c. Output voltages available 6 or 7, 5 or 9 or 12V d.c.
up to 100mA or less. Size 3
2; . 14in.
Please state voltage required.

ELIMINATOR

I.L.P. Electronics
lntertext (ICS) ..

604, 605

..

603

Keelmor

..

543

Litesold

..

603

Magenta Electronics ..
Maplin Electronic Supplies Ltd.
Marshalls

.. 537
Coy iv

Mains stabilized power -pack 9 volt 400mA max. with overload dut out. Size 5 x 34 x 25in. £4.50, Post 509.

--

MAINS TRANSFORMERS POST 99p
250-0-250V 80mA 6 3V, 2A
250-0-250 80mA 6 3V, 3 5A, 6.3V 1A
350-0-350V 250mA 6.3V 5 amp, 5V 2A
300-0-300 120mA 2 .' 6.3V 2A C.T.; 6.3V 2A

330-0-330V 200mA 6-3V 3A 6.3V 2A 6.3V 2A
220V 45mA, 6.3V 2A

GENERAL PURPOSE LOW VOLTAGE

£3 45
£4 60
Et 2 50
£8 50

£12 00
£2 50

2A, 3, 4, 5, 6, 8. 9, 10, 12, 15. 18, 24 and 30V
£6 00
1A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40. 43, 60
£6 00
2A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60
£9 50
3A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £12 50
5A, 6, 8 10 12, 16, 18, 20, 24, 30, 36 40, 48, 60 £11600
5, El, 10. 16V 4A £2-50 12V 100mA £1 30 12V 300mA
£1 50. 12V 750mA £2 25. 40V 2A tapped 10V or 30V

Metac

Micro -Circuits ..

..
..

602
584

Cov ii

E3' SO. 10-0-10V 2A £3. 6V 500mA E2 00. 30V 5A + 34V

2A CT £4. 2

. 18V 6A £11. 12-0-12V 2 amp £3 50.
25-0-25V 2A £4 50. 20-0-20V 1A £3 50. 30V 11A £3 30.

20V 1A £3. 9V 3 amp £3.50. 60V, 40V, 20V IA £4.

15/0/15V 2A £375. 32-0-32V 64A, £11. 9V 250mA £1 50,
30V 2A £3 50.

AUTO TRANSFORMERS 115V to 240V 500WE10 00
CHARGER
TRANSFORMERS

£4 00
£6 50

6 -12v -3A
6 -12v -4A

CHARGER
RECTIFIERS

£1 00
£2 00

6 -12v -2A
6 -12v -4A

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 24in sides
4in 95p; 8

6

16

'

6in £1 40; 10
7in. £1.55; 14
91n. El 411
6in. £1 -85; 12
3in. £1-20; 16 . 10in. £2.20; 12 x ilin
.

Phonosonics
PIL
Powell T.

.. 544
Coy iii
.. 602

Radio Components Specialists
Radio TV Components

..
..

608
595

£1 -70.

ALUMINIUM PANELS, 18 s.w.g. 6

38p: 10
70p; 14

.

7in. 54p: 12
9in. 94p; 12

4in. 24p; 8

sr

Bin,

5in. 50p; 12 - sin. 70p; 16 x 6in,
12in. £1; 16 - 10in. £1 16.

ALUMINIUM ANGLE BRACKET, 6 x 4 s tin. 25p.

ALUMINIUM BOXES, MANY OTHER SIZES IN

STOCK 4 x 2 x 2in. £1 00; 3 x 2 x 11n. 86p; 6 ,.. 4 x tin,
£1 30; 8 x 6 x 310. £2.10; 9 x 4 is 41n. L1:30; 10 x 7x 3in.
E2 - 50; 12 x 8 x 31n. £3.00.

HIGH VOLTAGE ELECTROLYTICS

8/350V
16/350V
32/500V
50/500V
8/800V

35p
45p
75p

£1-20
£1 20

8 -I- 8/450V

75p

8+16/450V 75p
16+16/450V 75p
32+32/350V 7Sp
16/500V

65p

50+50/300V 50p
32+32/450V 95p
100+100/275V 65p
150+200/275V 70p
220/450V 95p

Rapid Mail Order Service. Callers Welcome.
Access -Barclay -Visa. Lists 20p. Closed Wed.

Radio Components

Specialists
337 WHITEHORSE ROAD
CROYDON, SURREY, U.K. Tel. 01-684 1665

Science of Cambridge
Swanley Electronics ..

600, 601
.. 607

Tempus
T.K. Electronics
Toolrange
Tri-tronic

..
..

540
544
592
538

Vero Electronics

..

542

Watford Electronics ..
West London Direct Supplies
Wilmslow Audio
..

539
607
592

Published approx'mately the third Friday of each month by 1PC Magazines Ltd., Binge Reach Tower, stamf,,rd Sc,, London 9E1 9LS. Printed In England by Index Printers Ltd., Dimutable, Reds. Bole Agents
for Australia and New Zealand-00Mo. and Gotch (A/Sia) Ltd. South Africa -Central News Agency Ltd. Subscriptions: Inland £9.00, Overseas £10.00 per annum payable to IPC Services, Oaktield House, Perry mount Road, Baywards Heath, Suisse:. Everyday Electronics is sold suhleet to the following conditions namely that it shall not, without the written consentof thePubliahers first given, be lent, !mid , hired out
or otherwise disposed of by way at Trade at more than the recommended selling price shown on cover, excluding Eire where the selling price is subject to V.A.T., and that It shall not be lent, resold, or hired
mit or otherwise disposed of In a mutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.

THE NEW PIL SHOWROOM

Pil are pleased to announce the official opening
of their new 1500 sq. ft. showroom to the public.
Offering a range of some 350 electrical
measuring instruments manufactured by around
60 manufacturers, both British and international.
Pil can cater for practically every
electrical measurement problem for any
user on an ex-stock/short delivery basis.
The showroom facilities and its
technical back-up are available to
everyone from export
Factory Repairs 01-639 0155
North London Showroom 01 965 2352

houses and overseas users, buyers
engineers, to do-it-yourself enthusiasts and
hobbyists.
Instruments Electrical the service and
calibration division can provide full guarantee
facilities as well as offering their
normal repair and calibration service.
For an immediate solution to

AN IEC GROUP
COMPANY

your instrument problems, contact
the Instrument Group at
Instrument House.
Showroom/Sales/Export 01-639 4461
°Peri

M011

fur Sat 011,1111,111,11f,,

INSTRUMENT HOUSE,727OLD KENT ROAD,LONDON SE15
TELEPHONE:01-6394461 TELEX:88I1854 (INSTEL)

ilSTEP INTO A
YOU DISCOVER

n riipuin

For beginners or professionals, the Maplin catalogue will help you
find just about everything you need for your project.

Over 5,000 of the most useful components - from resistors to
microprocessors clearly described and illustrated.

-

Send the coupon for your copy
and STEP UP TO
MAPLIN SERVICE

,

/!l!//!!
Po it this coupon now for your copy
of our 1979-80 catalogue price 70p.
Please send me a copy of your 280 page
cat logue. I enclose 70p (plus 46p p&p).
If I am not completely satisfied I may return the
,:ate logue to you and have my money refunded.
yc u live outside the U.K. send £1.35 or ten
Inte-national Reply Coupons. I enclose £1.16.

RTIA'1[111i3

NAME

ELECTRONIC SUPPLIES LTD

ADE RESS _

All mail to:-

P.O. Box 3, Rayleigh, Essex SS6 8LR..'
Telephone: Southend (0702) 554155.
E/E/9 80
1116101IMMIICP"...:allow"

Shop: 284 London Road, Westcliff-on-Sea, Essex. (Closed on Monday).
Telephone: Southend (0702) 554000.

Catalogue now available in all branches of WHSMITHiti Price £1.00

14111111MIMMIIIMlik,

