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LinuPi new name i
for a better service.
This year Ambit will stop being Ambit.
And become Cirkit.
Cirkit is more than just a change of name.
It means a better service for you. Faster
delivery.
There's a technically skilled staff to help
you.
We keep in touch with the manufacturers
around the world and we know what's going

uA748CN

LM3900

741 with external frequency
comp
18W PA from I4V
8W into 2 ohms power amp
1W max. 3-12V power amp
Low power NBFM IF system
and detector
Low current dual conversion
NBFM IF and detector
Quad norton amp

on.

LM3909N

8 -pin DIL LED flasher

Computer Products

KB4445

HA1388
TDA2002
ULN2283

MC3357
ULN3859

61-01388
61-02002

0.40
2.75
1.25

61-02283

1.00

61-03357

2.85

61-03859
61-39000
61-39090

2.95
0.60
0.68

Radio control 4 channel
61-04445
encoder and RF
KB4446
Radio control 4 channel
61-04446
receiver and decoder
Low power CMOS version of
1CM7555
61-75550
timer
ICL8038CC Versatile AF signal generator

A complete range from Connectors to
Board Level product

1.29

2.75

0.98

with sine/square/triangle
61-08038

4.50

5 channel version of KB4445 61-10170
Protection monitor system
61-12002
for amps, PSUx. TXs etc
83dB S/N phono preamp
61-12017
0.001% THD
300 baud MODEM controller
61-14412
(Eduro/US specs)

1.87

OPs

TK10170
HA12002
HA12017
MCI4412

Dual gate MOSFET-VHFamp 60-04051
Dual gate MOSFET-Ultra to
noise
60-04088
Output stage
58-15031
Complement to TIP31A
58-15032
VMOS Power FET
60-02066

3SK51

61-04780

3SK88

TIP31A
TIP32A
VN66AF
ZTX3866
IN4002

E -line version 2N3866
Rectifier diode
Rectifier diode

IN4 I 48

General purpose silicon

IN4001

0.95
58-03866 0.45
12-40016
12-40026
12-41486

0.06
0.07
0.05

Silicon Controlled Rectifiers
BRY55-100 100V .8A
400V 4.0A
C106D1
C122DI
400V 8.0A

52-55100
52-00106
52-00122

0.50
0.70

15-01780
15-01790
15-01800

0.15
0.16
0.18

15-10400
15-10720
15-10740

0.12
0.15
0.15

15-10990
15-30410

0.56

15-05180

0.60

1.45

3mm Diameter LEDs
V178P
V179P
VI8OP

Red

Green
Yellow

5mm Diameter LEDs
CQY4OL

Red

CQY72L
CQY74L

Green
Yellow

1.22

Infra -Red LEDs

0.80

CQY99
BPW41

Emitter
Detector

Tri Colour LED
6.85

0.99
0.35
0.35

Orange -Green -Yellow

V518

1.51

R F Components
Crystal Filters 2 Pole Types
Cl2 Computer Cassette
BBC to Centronics Printer

21-00012
03-10019
03-10021
10-25200
10-25100
10-25322
40-82100
40-82000

BBC to 25 way D Male
25 way D Socket
25 way D Plug
Cover for 25 way D

20 up Eprom Eraser
Z80 A Industrial Controller
6802 Industrial Controller
6502 Industrial Controller
Z8 Basic/Debug Controller

0.55
7.25

PP3

Soldering Irons (Antex)

Z80A
10-49

500mAH

01-12004

0.80

0.74

I.2V

2.2AH

01-12024

2.35

1.99

1.2V

4.0AH

01-12044

3.05

2.85

8.4V

110mAH

01-84054

3.70

3.50

2 port parallel input/output
Z80A CTC 4 channel counter/timer
Z8 Micro comp. and Basic
Z8671
Z80APIO

9.40

26-36116

32K (4kx8) quasi
RAM 350nS
16K (16kx1)150nS
64K (8kx8) 450nS
32K (4kx8)450nS

26-06132 15.00
26-24116 1.59
26-02764 9.50
26-02732 5.70

Semiconductors

7912
7915

Linear IC's
LM30 IAN

DIL version

61-03011

0.44

LM308CN

DIL version

61-03081

LM311CN

Popular comparator
Low power quad op amp
Low power quad comparator
Programmable quad op amp
Quad Bi-FET op amp
Quad 741 type op amp

61-00311

0.65
0.46

61-03240

0.67

61-03390
61-00346

0.68

61-00347

1.82

LF347
LM348
LF351

LF353
LM38ON

NE555N
NE556N

uA741CN
uA747CN

Bi-FET op amp
Dual version of LF351
IW AF power amp
Multi -purpose low cost timer

Dual version of the 555
DIL low cost op amp
Dual 741 op amp

6.68

Voltage Regulators
7805
7812
7815
7905

3.72
1.26

61-03480
61-03510 0.49

61-03530 0.76
61-00380 1.00
61-05550 0.45

27-78052
27-78122
27-78152

27-79052
27-79122
27-79152

0.40
0.40
0.40
0.49
0.49
0.49

Transitors

General purpose
General purpose

58-00182
58-00212

BC238

Plastic BC107
Plastic BC108

BC239

Plastic BC109

BC307

Complement to BC237
Complement to BC238
Complement to BC239

58-00237
58-00238
58-00239
58-00307

BC182
BC2 12

BC237

BC308
BC309
BC327
BC337
MPSA13

MPSA63

61-05560 0.50
61-07411

0.22

1310

61-07470

0.70

1176

ft

5V IA positive
12V IA positive
15V IA positive
5V IA negative
12V IA negative
I5V IA negative

Driver/power stage
Driver/power stage
NPN Darlington
PNP Complement to
MPSAI3
JFET for HF-VHF
JFET analogue switch

Iron 25W 240V High heat
capacity
Presentation pack of one
XS -240 with ST4 stand
Handy 12V 15W soldering
iron complete with
crocodile clips and solder

3.40

26-18420 2.95
26-18430 2.90
26-08671 17.50

Z6132-6

xAA, 6xC, 2 xPP3, 2xD+2xC,
2 xD+2xAA, 2xD+IxPP3, 2 xC+2 xAA,
2xC+1xPP3, 2xAA+1xPP3.

LM346

26-18400

I 6K (2kx8) CMOS
RAM 200nS

4116-2
2764
2732

Iron 240VAC 17 Watts

XS -240

MUGS

6116-3

4.30

CS240

SK6

Popular and powerful
8 -bit CPU

1-9

12V

Will recharge AA, C, D and PP3 size cells
with automatic voltage selection. Will
recharge following combination: 6x D,

LM339N

3.49

We offer the complete Toko range of fixed
and variable inductors. Over 500 coils from
audio to V.H.F. See catalogue for details.

Microprocessor & Memories

01-00159
CH 8/RX Multi -purpose Charger
01-02204

2.10

20-11152

1.90

0.93
31.25
49.95
49.95
49.95
50.00

41-00904

20-10152

Inductors

CH1/22 PP3 Charger I 1mA for 16 hours

LM324

10M08AA

1.30

40-68020
40-65020

10.7 Centre Freq.
10.695 Centre Freq.

10M15A

y

4.50

Nicad Batteries & Chargers
AA

it

y

0.10
0.10
0.08
0.08
0.08
0.08

58-00308 0.08
58-00309 0.08
58-00327 0.13
58-00337

58-04013

0.13
0.30

58-04063
59-02310
59-02176

0.30
0.69
0.65

54-22300

5.20

54-22500

5.40

54-22510

720

54-20004

5.60

Please add 15% VAT to all advertised prices
and 60p post and packing. Minimum order
value S2 please. We reserve the right to vary
prices in accordance with market
fluctuation.
For further information send for our
latest catalogue or visit one of our three
outlets at:
200 North Service Road, Brentwood, Fssex,
CM14 4SG; 53 Burrfields Road, Portsmouth,
Hampshire, P03 5EB; Park Lane,
Broxbourne, Hertfordshire, ENIO 7NQ.

Fro: Cirkit Holdings PLC, Park Lane, Broxbourne,
Hertfordshire.
I enclose 80p. Please send me your latest catalogue
and 3 x £1 discount vouchers!
If you have any enquiries please telephone us on
Hoddesdon (0992) 444111.
Name
Address

Telephone
Area of Special Interest

irkit

Bigger Stock. Better Service.
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Low cost lab equipment.
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TOROIDAL TRANSFORMERS
7 DAYS DELIVERY FOR SMALL QUANTITIES
PRICE

Secondary Volts
V/A

Primary Volts

(Dual)

(Dual)

Unit Price

P/P

VAT

Total

15

3v- 30v

0 - 120

5.60

0.75

0.95

7.30

30

3v- 30v

0 - 120

6.00

0.91

1.03

7.95

50

3v- 30v

0 - 120

6.65

2.00

1.30

9.95

80

3v - 30v

0 - 120

7.25

2.00

1.38

10.63

120

3v - 30v

0 - 120

8.00

2.00

1.50

11.50

160

3v - 30v

0 - 120

9.00

2.00

1.65

12.65

225

3v- 30v

0 - 120

11.50

2.50

2.10

16.10

300

3v - 30v

0 - 120

13.50

2.50

2.40

18.40

500

3v- 30v

0 - 120

19.00

2.80

3.27

25.07

625

3v- 30v

0 - 120

24.00

3.00

4.05

31.05

1. Prototype Sample Service Available for Special Requirements With Short Lead Time For
Production.
2. Quantity Prices Available On Application.
3. Mail Order: CHEQUES TO: WYE WINDING CO. - ACCESS CARD WELCOME.
We also manufacture to customer requirements laminated transformers, R.F. chokes, I.F. Inductors
and current transformers

WYE WINDING Co.

27 STATION ROAD, BRIMINGTON,
CHESTERFIELD, ENGLAND.

[1 El 1U

Telephone: Chesterfield (0246) 70297/819
Telex: 54284

Winding

BSR P256 TURNTABLE

PIEZO ELECTRIC TWEETERS - MOTOROLA
Join the Piezo revolution. The low dynamic mass (no voice coil) of a Piezo
tweeter produces an improved transient response with a lower distortion
level than ordinary dynamic tweeters. As a crossover is not required these
units can be added to existing speaker systems of up to 100 watts (more if 2
put in series). FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH
TWEETER.

P256 turntable chassis S shaped tone arm

Belt driven Aluminium platter Precision

calibrated counter balance Anti -skate (bias)

device) Damped cueing lever 240 volt AC
operation (Hz) Cut-out template supplied
Completely manual arm. This deck has a com-

pletely manual arm and is designed primarily
for disco and studio use where all the advantages of a manual arm are required
Price £33.60 each £2.50 P&P.

horn. Upper frequency response retained extending
down to mid range (2KHz). Suitable for high quality
Hi -ft systems and quality discos. Price £7.99 each
+ 30p P&P.

TYPE 'E' (KSN1038A) 3,/,," horn tweeter with

Instrumental and Hi -Ft applications.
SPECIFICATION
ohms.

Frequency Response:- 15Hz -30KHz - 3dB

MOS-FET
HIGH SPEC.
MODULES

MTU
O

attractive silver finish trim. Suitable for Hi-fi monitor
systems etc. Price £4.99 each + 30p P&P.
LOUDSPEAKERS POWER RANGE

T.H.D.:- 0.01%.
S.N.R. (Unweighted): - - 118dB x 3 5d8

THREE QUALITY POWER LOUD-

10K.

All units have attractive cast aluminium

Sensitivity for Max Output:- 500mV at
Size - 360 115 x 72mm.
£31.99
£2.50 P&P. Vu Meter Price:- £8.50 - 50p
P&P

MOS -FET VERSIONS AVAILABLE UP TO 300 W. R.M.S.
<100 Watt 300mm n 123mm X 60mm Price: £39.99 + £2.50 P&P.
200 Watt 300mm X 150mm X 100mm Price: £62.99 , £3.50 P&P.
300 Watt 330mm x 147mm X 102mm Price: £79.99 £4.50 P&P.

components complete with instructions.

microphone Range 100 300 metres. 57 X 46 X 14mm (9 volt)
Price; £8.62 + 75p P&P.
3 WATT FM TRANSMITTER 3 WATT 85, 115MHz varicap controlled,

with black protective grille Price: £10.50
each. P&P £1 50

12" 85 watts R.M.S. McKENZIE C1285GP (LEAD GUITAR, KEYBOARD, DISCO) 2"
aluminium voice coil, aluminium centre dome, 8 ohm imp Res. Freq 45Hz., Freq. Resp. to

t 12mm

(12 volt) Price: £13.74 + 75p P&P.

SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/
RECEIVER 27MHZ Range up to 500 metres. Double coded modulation.
Receiver output operates relay with 2amp/240 volt contacts. Ideal for

P&P + 75p each S A E for complete list

50 oz. magnet. 2" aluminium voice coil. Res.

Freq 40Hz. Freq. Resp. to 6 KHz. Sens 92dB
Black Cone. Price: £9.50 each. Also available

FM MICBOTRANSMITTER (BUG) 90/105MHz with very sensitive

many applications. Receiver 90 X 70 X 22mm (9/12 volt) Price:
£17.82. Transmitter 80 X 50 X 15mm (9/12 volt). Price: £11.27

(ground finish) fixing escutcheons Specifications and Prices.
15" 100 watt R.M.S. Impedance 8 ohms.
50 oz magnet 2" aluminium voice coil. Res.
Freq. 20 Hz. Freq. Resp. to 2.5KHz. Sens.
97dB. Price: £34.00 each + £3.00 P&P
12" 100 watt R.M.S. Impedance 8 ohms.
Price: £24.50 each -I- £3.00 P&P
8" 50 watt R.M.S. Impedance 8 ohms. 20
oz magnet. 17," aluminium voice coil Res.

fibre printed circuit board and high quality

84

SPEAKERS (15". 12" and 8" See 'Photo)
Ideal for both Hi-Fi and Disco applications.

Freq. 25Hz. Freq. Resp. to 4 KHz. Sens. 95d8

HOBBY KITS. Proven designs including glass

professional performance. Range up to 3 miles 35

1

TYPE 'D' (KSN1025A) 2" x 6" wide dispersion

Output Power:- 110 watts R.M.S.
Loads:- Open and short circuit proof 4/16

1

modules,

turntables, etc.

Price £5.99 each + 30p P&P.

ible LED Vu meter New improved specification makes this amplifier ideal for P.A..

New model.
Improved specification

-

bugler alarms.

horn. For quality Hi -ft systems and quality discos etc.

power supply and glass fibre p.c b. assembly.
Incoporates drive circuit to power a compat-

Vu meter

amp

TYPE 'C' (KSN6016A) 2" X 5" wide dispersion

NEW OMP100 Mk.II POWER AMPLIFIER
MODULE Power Amplifier Module complete
with integral heat sink, toroidal transformer

OMP100 Mk.II

speakers, kits,

TYPE 'A' (KSN2036A) 3" roundwith protective wire
mesh, ideal for bookshelf and medium sized Hi-fi
speakers. Price £4.29 each + 30p P&P.
TYPE 'B' (KSN1005A) 31/2" super horn. For general
purpose speakers, disco and P.A. systems etc. Price
£4.99 each + 30p P&P.

lit POWER AMPLIFIER MODULE
READY BUILT

LARGE S.A.E.

For details of
disco mixers.

3 wall FM
Transmitter

6.5kHz., Sens. 98dB. Price £24.99
£3 carriage
12" 135 watt R.M.S. McKENZIEC1285TC (P.A., DISCO) 2" aluminium voice coil. Twin cone.
8 ohm. imp., Res. Freq 45HZ., Freq. Resp. to 14KHz. Price £24.99 I- £3 carriage.
15" 150 watt R.M.S. McKENZIE C15 (BASS GUITAR, P.A.) 3" aluminium voice coil. Die cast
chassis. 8 ohm imp., Res. Freq. 40Hz., Freq. Resp. to 4KHz. Price £49 t £4 carnage. Cabinets
fixings in stock S.A.E.

* SAE for current lists. * Official orders welcome. * All prices include VAT. * Sales Counter. *

B. K. ELECTRONICS
4

UNIT 5, COMET WAY. SOUTHEND ON -SEA.

ESSEX SS2 6TR TEL 0702-527572

VISA
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Send for my CATALOGUE
ONLY 75p

EUROPA ELECTRONICS

(plus 25p post/packing)

Mail Order to 160 High Road, Willesden, London NW1 0 2PB

My all-inclusive prices quoted in the
Catalogue are the lowest. All below
normal trade price - some at only one
tenth of manufacturers quantity trade.

SEND FOR A FREE LIST OF OUR LARGE RANGE OF ITEMS
ALL DEVICES ARE NEW, FULL SPEC AND GUARANTEED

TEL: 01-907 1659

Millions of components: thousands of different lines
Post & Packing: Add 30p to all orders under £5.
VAT: All UK orders add 15% to total cost including p&p.

Rechargeable Nickel Cadmium batteries (ex unused equipment)
AA(HP7) 1.25volt 500ma.
Set of four £2
I.T.T. Mercury Wetted relay 20-60 VDC Coil. SPCO. 2A 79p or 10 for £7
Clear L.E.D. illuminates Red, Green orYellow depending upon polarity/
current.
Oblong 5 x 21/2mm Face
25p or 100 for £23 or 1000 for £200
5mm Red Flashing L.E.D.
25p or 10 for £2.25

Watch/Calculator/Lighter etc, Mercury batteries
RW52(PX675) RW54
Made by Ray -O -VAC
RW56 (DH323,WH8)
31 p each or
RW57, RW58
10 for £2.60, 100 for £21
IN4004 or IN4006 Diodes.
300 for £6.48p
TO5 or TO18 Heatsinks
71/2p, 100 for £6.50, 1000 for £55
Clipover Heatsink for I/C or T0202 device 21 x 18mm

18p or 100 for £16.50 or 1000 for£155
Heatsink for TO3 or Plastic Power
19p, 100/£17.50, 1000/£165
Modern Telephone Handset and lead in white, red, blue, grey, yellow,
green or black
£2
Plessey SG403. 3 Watt amp. From bankrupt source, hence sold as
untested, at 4 for 60p or 10 for £1.20p.

SEND PAYMENT PLUS 16p SAE OR LABEL
Prices you would not believe before inflation!

BRIAN
J. REED
TRADE COMPONENTS

RAN

.107
741_500

20p
20p
20p
20p
20p
20p
20p
20p
20p
20p
20p
25p
340
20

745501
741_502
741_503
741_504
741_505
741_506
741_509
741_510

745511
741_512

745513
745514
745515
745520

20p0

200
20p
200
200
20p
200
250
200
200
20p
200
380
400

741_521

745522
741_524
741_527

745528
741_530
741_532
741_533
741_537
741_538
741_540

745542
745547
741_548
741_551
741_554

200p

741_591

20p
20p
20p
30p
30p
270
46p
600
25p
32p
60

741_592

6000

745555
745573
745574
741_575
741_576
741.583

745585
745586
741_590

ESTABLISHED 27 YEARS

161 St. Johns Hill, Battersea, London SW11 1TC)
Open 11 arn till 6.30pm Tues. to Sat. Telephone: 01-223 5016

MAKE YOUR OWN P.C.B s.

CO PUT A

TO

I

50161
Ap162

745593
745595
745596
7455107
7455109
7455112
7455113
7455114
7455122
7455123
7455124
7455125
7455126
7455132
7455133
7455136
7455138
7455139
7455145
7455147
7455148
7455151
7455153

320
50p
90p
33p
33p
330
30p
320
60p
90p
1500
340
340
420
30p
300
420
42p
75p
120p

7455154
7455155
7455156
7455157
7455158
741_5160

7455161
7455162
7455163
7455164
7455165
741_5166

7455166
7455169
7455170
7455173
7455174
7455175
7455181
741_5183

7455190
7455191
7455192
7455193
7455194
7455195
7455196
7455197

p

45p
480
600
90p
1400
110p
1000
900
45p
45p
1200
120p
800
62P
8 p
60p
600
50p
600

54

7455221

8

7455240
7455241
7455242
741_5243

7455244
7455245
7455247
7455248
7455249
7455251
7455253
7455256
7455257
7455258
7455259
741_5260
741_5281

7455266
7455273
7455275
7455279
7455280
7455263
7455290
7455293
7455295
7455383
7455364
7455365
7455366
7455367
7455368
741_5373

7455374
50p
50p

74p
40p
40p
40p
35p
50p
52P

741_5375

7455390
7455393

700
700
60p
600
1000
140p

7p

70p
700
45p
asp
200p
450
45p
80p
350
800
25p
1000
1750
50p
800
50p
55p
50p
700
1800
180P
34p
34p
34p
34p
100p
100p
60p
60p
120p

BC108B
BC109

1.10.
BCI 77
BC178

1.179
6.182E

Top quality FR4 Grade Epoxy Glass Fibre
Laminate be thick
NB/019
HB/020

4 x 3 inches single sided (3)
6 x 4 inches single sided (2)
HB/021
6 x 9 inches single sided (1)
HB/025 4 x 3 inches double sided (3)
HB/026 6 x 4 inches double sided (2)
HB/027 6 x 9 inches double sided (1)
Assorted single & double sided approx 1 sq. foot
Ferric Chloride etchant granules to make 1 litre
HB/016 Protective Gloves (3 pairs)
HB/084 1 litre storage bottle
HB/014 plastic etching tray
HB/088 Instruction sheet for PCB making
HB/630 "How to Design & Make Your Own PCB" Book
HB/017 Copper cleaning block
HB/001
Etch resist transfers (assorted pads)
HB/004 Transfer spatula
HB/083 Etch resist pen
HB/209 0.020 inch track tape
HB/211 0.031 inch track tape
Full Catalogue (refundable with 1st order over £10)

£1.26
£1.68
£1.89
£1.44
£1.92
£2.16
£2.25
£1.25
£1.05
£0.50
£2.54
£0.60
£1.95
£1.49
£2.08
£0.70
£1.35
£1.05
£1.05
£1.50

wp

12A 400V

135p

- --
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130p
1800

617116

BC547
BC548
549.
BC558

1.557
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BEV.
TiP29A

TIPS.
TIP310
TIP326
TIP334
TIP344
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66, 100c

.17
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56p
00p
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I I Sp
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8154
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8216
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8250
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n
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4154.15
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6116P.3
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7.387

16

20

.0

40

TRAN

OR

R
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CR

LF351

LF353

LM3I 0
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LM3I9

L1,24

1,32.
352

1,339
1,348
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LM37
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45151.2

220
130
130
130
130
300
300
30p

6M1-12

10MITZ

175P

161.2

2000

2000

7,78

55p

1200
55p
app
250

715310
71532
TILS1

05100

mm mm

90 100
20 14p

Red

.11.

70p
70p

10

120

Green

TOISP.

671704

90

011.707
6140357

913

715313

120

6540500

115

TIL321
714322

Se

Sp

0A91

Op

06200
06202

9p

Ip

2733V

4007

71,

40OrriW

9p

80

500

4068
4069
4070

1413

TBAS20
TL061CP
TL062

50p
95p
25p
45p
100p
90p
300p
50p
70p
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1300
1300

ZN423E
ZN4246

4073

4073
4075

14p

0061

4082

1Sp

4094
4095

4510

40P

11064
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4071

50p
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80p

4502
4503
4506
4507

451,

.12
4518
4520
4521

4526
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4528

4532
4583
4584
4585

40085
40097
40102

.103
.106
0109
40163
00174
40175

S

1TC

SOp

50p
006

RIBBON
CABLE

E

24

Grewm.Aor

15p

1-,rTy
340

SP Wows0130*

POP

750
6I1P

PPM 11.666
Nan to Make

60p

zOway

SPST on/WI

I

26 way

4 way

P/Op

1SOp
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50
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Push to Break
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CONNECTORS
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Ohm Skt
150p 155p

DIN 41517
21 was

Var..
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was 61.OPi
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2E
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32=S, Pi

EROBOARD
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4048
4049
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4043
4044
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SSe
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IW 100R.1 Meg
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Angled 150021002500366p

4041
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POTENTIOMETERS
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4038
4040

NE544
NE555
NE556
NE564
NE565
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NE567
NE570
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NE592
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Sol., 60.06p180p 250P

.37

.193

i0S1

37

20p
40p
450
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1100
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400
400
400
400

140p

0100E5

60

800

4028
0029
4030

NE531
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32p
13p
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125p
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700
290
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45p
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35p
35p
05p
45p
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60p
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36p
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4025
4026

4069
4093
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4110
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TL430C
N414
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Op

20p
32p
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4016
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4020
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.100V
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TL074
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4014
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"Op
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4077
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13.1
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0p

L513914
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10p
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48p
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LA13911
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G
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LF347
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praomM6Wer.W

1

CA328.

300

1,11.12
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CA32406

160,

10p

/N914

.311396

LM3909N
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520

7130
P

00 2750

Prn 2735p 30p

x6003000

ALUM 1303E5
6 5P
3 x2 x1
4 x 21.2
e5p
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DIL HEADERS
Sober

14po

16iPn
24 pm
40 P.,

4 s 4

2W

5,40 10t

Plum' SLIP

220p 2000
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500

1.9

1g0g
OSP

5 a 2,21,

' Ittg:
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1 30p
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1200
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440.13 VA
5op 110p
00p 1501
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PLUGS AND SOCKETS

ait 4 ii 2

S30

79p
2110

24VA

CA31616
CA3162E

90p
500
1000
150p
4500
3000
110p
2000
150p
460
850
85p
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110p
250
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700
150p
2150
300
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50p
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75p
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113p
30p
900
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500
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250p
2300
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513900

PCB Mounting

6VA
12VA

250P

ISIEZ

TIL112
TIL113
TIL116

a

Second 6.06
9.09. 12.0.12

CA316.

LEO Inc

Male

TI'o=

950p

56- POET2Mduaisan.W.6

Writ
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10p
220
240

110P

LM393

130p
2400
tOp

5W IR.MI

14

POp

CA3130T
CA31406
CE31406

10P

074

.3.6

CA3106

2250
4000

745474

SW
106M1
0 -CONNECTORS
2

11 p

CA3059

500P
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2300
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2500
2300
3200
1000
400p
2800
2100
3600
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IL070

01159055 0%
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35p
000
50p
85p
100p

4011

CA35148

L1630A

04 ORS

t3E1U4laltp0APACITORS 50 Radial Lead
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4008
4009
4010

2750
110p
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LF356
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55p
32p
06p
28p
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26p
260
26p
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10p
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VIPS:EZZIMPACEFORS(PaClia11100V
1371 n5.2n2,3na an7,8n13,10n Op; 15022n
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CA3080

56-2Main.9,9076.6.

10V 1000 leo: 2200 25P
POLYESTER CAPPC17088184.0 250V
On, 153 22n, 335.47 n 8p, 687.100n BP:
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CA3.0

1COp

5,,Msmplegang

161. 470 1401 1000 209

Pin

22Sp
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500
14p
38e
24p
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Carbontiack025W,n0

680 1000 340; 220 509, 4700 Pao

22.-470000 612 041.60p0

10P

4001

CA3019

1.6355

2716

00071
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400 aaa 4706515110.48P; 22007 0
25V. 47.100 8p; 220.330 120: .0 250:

400

360
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70p
2200
366p
250p
72p
4ap
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850p
300p
2530
4000
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50P

40p

[ELECTROLYTIC CAPACI TO

63V 1.2 2.3 3.4 7.0 E. 1011pi 15.22. 33 Bp

tap

746

1.0
1.0

8255

1N4001

1.71a18 Radial} Values in uf

741

320p
230p
7000
50p
610p

PTO ELECTRONICS

780
820
1350
1030
103p

16.400V

.75

27.

.90

36.400,

5852

740

211677

240
200
35p
32p
380

2,5062

280APIO
Z80510
6802

1160

0647

ACS
36/100u

extra carriage to published prices.

KELAN ENGINEERING Ltd.
27-29 Leadhall Lane,
Harrogate, N. Yorks.

90p

87106

Prices inclusive of VAT, carriage 60p in U.K. Overseas orders please add

a division of

bp

ZBOA
280ACTO
280ADART

10p
10p
120
120
140
150
15p
15p
159
239
230
230
320
350
380

.214L

by

01060

6540
6850

1013

R157OR

56 400V
5A 600V
BA 600V

POP

.2127

ORP6,

,p

6821

100
10p
10p

ORP12
08060
VOLTAGE REGULATORS iPLASTIC. 00220
40,
7905
45p
44 7912
7812
imp
76,
7915
45p
mp
7818
7918
7924
451

C

BC183L
BC184L
BC213L

PS

420
42p
10p
12p
100
12p
160
16e

3 5n n Mono
3 5rn n

'"n n

20p

lg 150

'"

210p

t

Retail Shop: North Parade Electronics, Mollison Way,
Edgware, Middlesex.
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Clip That Chip
OK Industries' "Chip Clips" allow safe

testing of ICs without stressing or
displacing the chips as do some
conventional "Clothespin" type test
clips, claim the company. Built-in
moulded separators eliminate short
circuits, and units to fit 8, 14, 16, 24-28,
36-40 and 64 pin ICs are available.

OK's range of stripping tools can

handle insulated wires up to 6mm. The
SP series includes the SP01, which is
made of fibreglass reinforced polyamide

for lightness, which can take 0.5 to
2.5mm round and flat cable and

employs a single action. The SPO2 Mini
Stripper is a pocket tool with a cutter for
conductors from 0.08 to 1.0mm.
The SPO3 is dual purpose for
standard electrical cable as well as light
gauge electronic cable up to 4 or even

6mm, automatically adjusting to cable
area to avoid damage. All the tools have

a typical cutter life of around 100,000
cuts.

The 784 is automatic and adjusts

itself for wire and cable up to 6mm. The
787 removes insulation on cables up to

45mm wide and 0.1 to 0.75mm thick,
with a stripping length of up to 7mm.
Industrial cleaners now available
from OK include Technosolve degreaser
and cleaner for metals and most

plastics, Technolube for an antistatic
coating on most materials, including

direct to the public at their shop,
including panel meters and component
boxes.A price list should be available by
the time you read this, and the address
to

visit/call

is

Unit 258, Stratford

Workshops, Burford Rd., London E15
2SP. Tel: 01-536 1415.

precision moving parts, and Oilube is an
oil -based lubricant for use where

silicone lubricants are unsuitable.
All of these come as aerosols.
Further information from OK Industries UK Ltd., Dutton Lane, Eastleigh,
Hants S05 4AA. Tel: (0703) 619841.

Enquiries to J. P. Designs, 37 Oyster

Row, Cambridge CB5 8LJ. Tel:

Control Board

making up small runs of electronic
equipment and manufacturing 19in
rack cases. They also retail components

(0223) 32234.

"Control 68" is a new low cost micro

controller from J. P. Designs designed
intelligence and flexibility. This compact

Microrange Electronics is a company
working from Stratford in East London
whose main line is PCB manufacture,

notes and circuit diagram at £49.95 +
VAT.

to give small 'stand alone' terminals

New Shop

Applications extend into educational
and experimental spheres, providing an
opportunity to become familiar with the
6802 microprocessor,
The card, which can be easily
programmed, is supplied with full user

New Name
Roxburgh Suppressors are coping with

75x100mm PCB needs a +5V supply,

increased demand by moving offices

and

and adopting a new trading name: RSL,
Haywood Way, Ivyhouse Lane,
Hastings, E. Sussex TN35 4PL. A

uses the 6802 microprocessor

running at 4MHZ, 2KB of user RAM, up
to 8KB of EPROM decoding, and 16TTL
compatible Input/Output lines. Onboard links allow 2716 or 2732 EPROM
type devices to be used. PIO interrupts

are serviced for quick I/O response

catalogue of all RSL standard filters is
available from the Sales Office at that

address. This division of RSL is also
known as Stotron.

time.

Soft Toolkit
In response to the growing demand for
'useful' software, Timedata are pleased
to announce TT -S, a powerful and
sophisticated Spectrum programmers'
toolkit. TT -S contains five utility

programs which were written for their
own use by Timedata's development

programmers to make the job of
program writing as painless as possible;
'gamma', a relocatable BASIC extension
giving new keywords with syntax'
checking, including TRACE, FIND,
AUTO, as well as intelligent RENUMBER and MOVE commands;
'screens', a high -resolution drawing

program with proper 'fill' and text print
facilities; 'udg', (I) a powerful aid when
creating user defined graphics characters; 'tape', which reads and displays
the contents of tape file headers and
6
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needing a PSU of that power rating.
Input voltage is 6-16V/1A.
The Pantec stabilized power supply kit
no. 3 is a professional power supply able

to feed transmitters, receivers, stereos
and car radios, and the high degree of
stabilization and regulation make it
suitable for lab. use.

A full auto ranging DMM, the Pan
2101, is currently available. This has

input impedance of 10MR AC/DC, auto
ranges from 200mV-1000VDC, 21600 -

VAC, resistance 200-2000kR, and
lower power resistance from 2kR to

ItCHNOLUBF
ADVANCE`:
SILICONE

2000kR. AC/DC current measurement
is from 200mA to 10A and all ranges
except 10A are protected up to

UBRICANt

250VAC/VDC. The Pan 2101 costs
£79.90 plus £1.00 p&p/VAT.
Enquiries to Electronic & Computer
Workshop Ltd., 171 Broomfield

Rd., Chelmsford, Essex CM1 1 RY.
Tel: (0245) 262149.

Mind The Step
'ram' a thorough RAM test program.

digital cassette recorder. It is available

All five programs can be used with
16K or 48K Spectrum, with or without
Interface
and Microdrives. 'gamma'
can also be used with most types of

from Ikon Computer Products, Kiln
Lake, Laugharne, Dyfed SA33 4QE.
Tel: (099421) 515. The price is

printer interface. TT -S is supplied with a

operating system, interface, a micro -

1

comprehensive 28 -page manual and
can be obtained from leading computer
shops or direct from Timedata at £7.95
inc. VAT and carriage.

Orders and enquiries to Timedata

Ltd., 16 Hemmells, High Rd., Laindon,
Basildon, Essex SS15 6ED. Tel:

(0268) 418121.

£79.95,

plus

£3.45

p&p.

Cables,

cassette, and VAT are all included in the
price.

Have A Byte Of Serial
A serial controller with 4K byte buffer
memory and communication via an
RS232 is available as a peripheral
device to the Velleman microprocessor -

controlled EPROM programmer. In kit
form the EPROM programmer and serial
controller are both available from

Peripherals On Show
A show of interest to every micro owner
is projected for The Barbican in London
during the 13 -16th September. This is

Electronic & Computer Workshop of

gather that this means what it says: the
exhibition organisers are inviting
dealers and manufacturers in every kind

complete with power supply, housing

of perhipheral from stationery to disc

ity model, once built it will test, verify,
copy and program the following

drives.
Trade

EPROMs: 271 6 (Intel or second source);

TMS2526 (Texas Instruments); 2732

the What Peripheral Show, and we

Computer
Marketplace (Exhibitions) Ltd., 20
Orange St., London WC2H 7ED. An
extensive

enquiries to
advertising

campaign

is

promised nearer the date with full
details for visitors.

Fast Recorder
Ikon Computer Products have come up
a
high-speed cassette data

with

recorder, now available for Dragon

micros, with versions for the BBC, Oric,
Electron, Commodore, Nascom and
Tandy following in subsequent months.
The Ultra -drive has a read/write
speed of 1200 characters a second (ten

times faster as an ordinary domestic
cassette recorder), with a capacity of
about 200K per cassette.
The Ultra -Drive is completely automatic, and is based on the Philips mini
Hobby Electronics, July 1984

Chelmsford.
The EPROM programmer is a
microprocessor -based stand-alone unit

and test socket. Requiring no personal-

A new two-part hand-held case, with a
24° sloping display panel, designed to
incorporate a range of LCDs together
with bezels, a PP3 battery compartment
with removable cover, has been

launched by Boss Industrial Mould-

ings.
Moulded as standard in easily drilled
and punched black, grey and brown ABS
this new BIM 2900 case measures, 165
x 24.5 mm and tapers from 87mm at the

sloping display panel end to 82.5mm
where hand held.

Having recessed fixing holes under

the base to accept the supplied feet, four

internal PCB mounting bosses within
the lid key area, plus two more bosses
within the sloping display sections, this

case can be used in a wide range of
hand held meter, controller and
thermometer type applications.
Enquiries to Boss Industrial Mould-

ing, James Carter Rd., Mildenhall,
Suffolk IP28 7DE. Tel: (0638)
716101.

(Intel or second source); 2732A (HMOS
version of Intel). An adaptor socket for IC
2532 is also available.

The programmer has a twenty-four
key pad which includes hexadecimal
keyboard and function keys, twelve
address LEDs, four function LEDs (error,
prog, OK and size) and two hexadecimal
displays. The serial controller acts as a
peripheral device to the EPROM
programmer allowing serial datalogging

from any computer, mini or microcomputer system.
Three power supplies in kit form are
now available. The Velleman 1 A power
supply has an adjustable voltage from
1V2 to 35V, a typical line regulation of
0.01%, load regulation of 0.1%, 100%
electrical burn -in and 180dB ripple
rejection.
The Velleman 5-14VDC/1A series as
a power supply for Velleman kits
7
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Soldering On
A new soldering unit from Litesold
combines the features of their ETC -4B

unit with CALPLUG temperature
selection, and the ETC -4C unit with
digital temperature display. Called

(not surprisingly) the ETC -4D, the new
unit gives instantly variable, but
interference -proof temperature select-

ion by means of seven colour coded
CALPLUGS, which are available for
selected temperatures from 210° to

400°C.
The operating temperature of the iron
can be constantly monitored during use
by an LCD on the front of the unit which

is operated by a thermocouple sensor
inside the iron bit. Proportional band

temperature control ensures rapid
heating and eliminates swing. Idling
temperatures are held around ±1°C, and

spiking, RFI, static and magnetic
interference are totally avoided.
The plug-in iron is interchangeable
for all ETC -4 units, and a choice of bits in

sixteen shapes and sizes is available.
Enquiries to Light Soldering Develop-

ments Ltd., Spencer Place, 97/99

Gloucester Rd., Croydon, CR0 2DN.
Tel. 01 689 0574.

PSU Kit
A new triple output bench power supply

from Grenson Electronics, retailing at
£99, is available in kit form at £59, all
inclusive.
The BPU-4's three outputs are 3 to 8V
at 2A5, 8 to 1 6V at 0A5 and -8 to -16V

at 0A5. The 8 to 16V supply lines are
tracking outputs providing a true +/-

supply across that range.
The outputs are highly stabilized with
an output change of less than 0.05% of a
10% input change, and less than 0.10%

output change from zero to a full load.
Ripple is better than 0.05% p -p. All
outputs are protected against long term
overloads, shorts and the injection of
external voltages.

Information and data sheet from

Grenson Electronics Ltd., High March,
Daventry, Northants N N11 4HQ. Tel.

(0327) 705521.

Getting Heavy
A heavy-duty cassette recorder for the
BBC, Acorn and other home micros has
been developed jointly by Bell &
Howell, and Leasalink Viewdata, and
designated the Bell & Howell/LVL

can begin as soon as the required

fitment to the exterior of a vehicle or
marine craft. The downlead from the

personal stereos, come to that).
Operation is from either mains or
batteries.

aerial is plugged in to the coaxial socket
contained within a small ( 2 x 2in) plastic
box with a weatherproof snap hinge lid.
Extending from the rear of the box is a
three -metre coaxial cable which is
passed through a hole drilled in the side

portion of tape has been located (as
found on most video recorders, and

Load and Save connections to the
BBC computer are via an IEC/DIN
input/output socket and a 2.5mm jack
for computer -controlled load and start.
For computers
such as the ZX
Spectrum, the signal is taken from one
of the 1/4in headphone sockets, from
which up to 40V is available.
The 3179CX costs £39.95 (RRP inc.
VAT). A specification sheet is available.

Enquiries to Bell & Howell, Alperton
House, Bridgewater Rd., Wembley,
Middx HAO 1EG Tel: 01 902 8812.

and the Weatherproof Aerial Socket
Assembly at £4.95, both including VAT.
Although these products have a special
appeal in the mobile market they have

users.
The Cara aerial amplifier, 41/2 x 23/4 in,

has integral brackets to allow it to be
bolted permanently at an appropriate
position between a caravan television
receiver and the incoming aerial lead,
covers the whole of the UK
television and VHF radio spectrum from
and

40 to 900MHz. There is provision for

PLPTF
i.A111.E

either 1 2V or 24V operation to render it

suitable for the supply voltages
generally available on land vehicles and
selected by means of a switch on the top

marine craft. The required voltage is

of the unit. Supplied with the amplifier
is a generous length of coaxial cable

ions, with facilities not always found on
cassette recorders, such as an internal
electret microphone (as well as an
external socket), headphone sockets
and a socket for remote control of the
drive motor by the computer.

TV -type plug to interconnect amplifier
with television receiver. A power lead to

there is cue and review so that playback

designed to be secured as a permanent

8

weatherproof socket.
The Cara amplifier is listed at £1 3.50

Two new products are announced by
the Kings Lynn firm of Maxview,
suppliers of TV aerials to the "itinerant
market" of caravan, yacht and HGV

This machine is based on a recorder
designed specifically for schools and is

As well as fast forward and rewind,

be re -erected and the downlead plugged
in once more to the Maxview

Carry On

317CX.

built to particularly robust specificat-

of the vehicle and so to the television.
When the vehicle moves on to another
site the external aerial is unplugged
from this weatherproof socket and,
preferably, dismantled for safety in
transit. At the next stop the aerial may

FOR ALL POURING VEHICLES.
CARAVANS, MOTOR HOMES.
BOATS, COACHES ETC

terminated at each end with a standard pick up the DC supply is also included in
the kit.

A Weatherproof TV Aerial Socket is
Hobby Electronics, July 1984

MONITOR
applications in the domestic enviornment as well.

Enquiries to Maxview Aerials Ltd.,
Maxview Works, Setchy, Kings Lynn,
Norfolk PE33 OAT.

Pulling out the plugs or the wiring

Software, going under the name of

activates the alarm.

Multi -FORTH 83. This version of FORTH

guard against thieves cutting the power
supply and allows the system to be left

has been specially written for the BBC.
The EPROM can be plugged into the
micro's sideways ROM area so that it

Battery operation provides a safe-

active when the occupier is away on

Painting The Town Live
Electrolube have introduced a silver

holiday

and

has

switched

off

his

electricity at the mains. The basic kit
comes complete with wiring and will

conductive paint which can be used on
wide range of materials, including
plastic, paper, wood textiles, glass and
ceramics, and metal. The paint can be
applied by brush, dip spray or even a
pencil and takes about ten minutes to

protect four doors or windows, making it
ideal for flats or high risk isolated areas
such as garages or workshops. It
includes a 100 dB siren which stops and
resets after three minutes. Further reed

conductivity. Some of the possible uses

plugged into the system, allowing it to
be extended on a modular basis. The
ground floor of the average three bedroom house could be protected for
well under £50, including a siren in a

dry, giving a thin, flexible film of high
which Electrolube list are the design

repair of PCBs, repairing rear
screen heater tracks, screening plastic
cases against HF fields, earthing strips,
and

connection with non-solderable surfaces, etc., etc. - anywhere where an
electrical connection is needed which

can't be provided by solder or a cable.
Details of stockists, etc. can be
obtained from Electrolube Ltd., Blakes
Rd., Wargrave, Berkshire RG10 8AW.
Tel: (073 522) 3014. We don't have a
price

on the market uses plugs and sockets
for main wiring connections, making it
simple to install. This system also
eliminates problems with lost keys as it
is push-button controlled using a secret
code which can be altered if necessary.

the go at once; compatible with the
MOS so that the Disc Directory and

other DFS commands can be used, and

MOS commands can be used from

neighbour's house.

and VAT from Skywave Software, 73
Curzon Rd., Boscombe, Bournemouth BH1 4PW. Tel: (0202)
302385.

Further details from Semiconductor
International, Dawson

Supplies
House,

128/130 Carshalton Rd.,

Sutton, Surrey SM1 4RS. Tel: 01 643

1126. The Starter Kit costs £29 inc.
VAT and p&p.

BBC Second Processor
Upgrade Technology in conjunction
with Rade Systems Ltd. have produced a

One In The Eye
hobbyists and DlYers to take better care

Battery operated modular burglar
alarms are easy to fit and offer a simple
solution to the problem of warning
family or neighbours if doors or
windows are forced open. A new system

can have several FORTH programs on

each with its own battery, can be

switches and wiring and extra sirens,

The Optical Information Council want

Modular Burglar System

ROM. It is multi -tasking, so that the user

within the FORTH, capable of maintaining files of more than 32K which can be
stored on disc alongside non -FORTH
files; vectored so that the more poweful
features can be user -redefined; extensively documented, and with a number
of other special features.
Multi -FORTH 83 costs £40 plus p&p

for this SPG, but it's never a

cheap commodity, so we advise against
attempting to lay out entire PCBs with it.

has a higher priority than the BASIC

of their eyes, and accordingly have
circulated some recommendations for
better eye care to us.
In the case of electronics construct-

ion, the hazards boil down to flying

new second Z80 processor the BBC
Models A and B. Connecting via the
serial port of the BBC, the unit has its
own integral power supply and floppy
disc controller, making it independent of
the micro's own systems. The unit
supports the true CP/M or Turbo DOS

and the disc controller will handle two
drives taking 3in, 5in or 8in discs, single

or double sided and density, forty or

debris inadvertantly caused by exploding triacs, unpredictable solder suckers, or stubborn component leads
(resistance to the clipping short of). The
trouble with these is that, unless
you choose to wear eye -protectors all
the time, they are unpredictable
occurences. Fallout from cutting

eighty track.
The unit also allows up to three RADE

chipboard or metal with a power -saw, is
more predictable. Wearing even a cheap
pair of plastic protective specs can avoid

network

operations, particularly cutting faced

such tedious operations as twenty-five
minutes trying to remove a slap of chip
from your eye with a piece of wet tissue
or worse.
The OIC recommends plastic lenses
instead of glass for spectacle wearers
when doing DIY, as glass can splinter.
Preferred are industrial -standard

polycarbonate lenses, which can be

obtained both as simple eye -defenders
and also as prescription lenses, and are
said to be virtually unbreakable.

More information, and leaflets on

various eyecare subjects, are available
from Celia Hewitt at the Optical

Information Council, Walter House,
418 Strand, London WC2R OPB. Tel:

01 836 2323.

add on boards to be plugged in. Units

include a RAM expansion to 256K,

adding serial, parallel or IEEE inter-

faces, hard disc storage or stereo sound
synthesis.
The unit will sell at £299 + VAT under

the name of "Upgrade" through
of

dealers.

Enquiries

a

to

Upgrade Technology, 290a High
Rd., London NW10 2EU. Tel: 01 451
4414.

JVC Course
JVC (UK) Ltd. are now running an inhouse course to train a small number of

students as service engineers for the
video and hifi industry. It is expected
that the trainees, once qualified, will be

working at retail outlet level as after -

sales technicians, and with this in mind
some students are being partly funded
by retailers.
The scheme is being set up as a joint

venture with the Manpower Services

Commission and is hoped to be the first
in a series of schemes whereby
prospective employers take an initiate in

training people to service the trade,
especially in specialised consumer area
such as video and hifi.

Go Forth And Multitask
Users who want FORTH for their BBC

Micros will now find

it on

a

16K

EPROM type 27128 from Skywave
Hobby Electronics, July 1984

Which can only be a good thing if it

raises the number and standard of after sales service engineers.
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41/2 Digit LCD'
The latest addition to the low cost
instrumentation range of Thandar
Electronics is the 41/2 digit liquid crystal

display digit multimeter. This bench/
portable instrument has a basic accuracy of 0.03% and features full auto
bench/portable instrument has a basic
accuracy of 0.03% and features full auto
and manual ranging as standard. It has

full measurement capability of DC and

AC voltage, DC and AC current plus
resistance and diode check in twenty-

one ranges over five modes. A sample
hold facility is also provided as is
a continuity buzzer which also indicates
over -range conditions in a different
tone.

The TM451 is powered by a standard
9V PP3 battery, or via a mains adaptor
as required. Battery life is considerable
due to the CMOS LS1 technology

incorporated. The TM451 is supplied
complete with battery and probes at a
price of £160 plus VAT.

Thandar Electronics Ltd., London Rd.,

other electronic instruments by
amateurs, tell us that their September

4HJ. Tel: (0480) 64646.

meeting will be on September 8th, and
will be on the subject of Amplifiers And

I/O Bureau

ember 17th will be on the theme of PCB
Manufacture And UV Box Construction.
The EOCS publishes five magazines a
year for members, and holds five

For

further details please contact

St. Ives, Huntingdon, Cambs PE17

A warning to home computer owners,
especially those doing a bit of
programming or reviewing on the side,

has come from the Insurance Om-

budsman Bureau, a body set up four
years ago by a group of major insurance

companies to investigate queries and
complaints from policyholders.
The two points which concern home
owners are: are you adequately
covered? and is your household
insurance valid for your computer
equipment if you are using it for
business?
If you buy a computer and any amount
of software or add-on equipment, check

that the amount on your insurance

policy is increased to cover it. Likewise,
check with your insurers whether your
policy covers your equipment if you are
using it for any commercial purpose, or

whether you need to have it insured

separately under a commercial policy.
Insurance companies are legitimately
entitled not to pay up if the terms of a
policy are not met by the householder,
and lack of cover, or the wrong type of
cover, are two of the commonest
reasons for refusal to meet a claim in
full or partially.
Read the small print! On a good policy
it is there to explain, not mislead. If in

doubt, talk to your insurance office or
broker on the phone and then write to
them confirming your understanding of
the information they have given you.
Then you have something in writing if
there are any queries later.

Organ Intervals
The

Electronic Organ Constuctors

Society, which is a non-profit making

society which aims to promote the
design and construction of organs and
10

8100's RRP is £44.50 from the usual
outlets.

Speakers; another meeting on Nov-

meetings a year in the London area.
Enquiries to the Publicity Secretary,
Mr.

P.

Vickery, 5 Cringle Avenue,

Southbourne, Bournemouth, BH6
4HX. Their magazine is always full of
specific practical advice and circuits.

So Much Hot Air
A range of hot air nozzles for special

applications, possibly the first to be
available in the UK, are being supplied
by Steinel (UK) Ltd., as well as a range
of nozzles for glue guns.
The four nozzles for the Steinel hot Air

gun comprise a fan -shaped air flow
nozzle for flat surfaces, a concentrated

flow for spot temperatures, one for

What's In A Name?
National Panasonic (UK) Ltd. have

announced that, from April 1984 they
will change their name to Panasonic UK

Ltd. The practical upshot of this is that

all radio and hifi equipment currently
identified by the name "National" will
gradually be altered to read "Panasonic"

this year, and the National Name will
vanish from Europe altogether. National
owners need need not be concerned if

their brand name is no longer in the
shops - it doesn't mean that the
manufacturers have ceased trading.
The parent manufacturing company,
Matsushita Electric in Japan, are
unifying all their products under the
Panasonic name.
New from Panasonic is the RQ-8100
program cassette recorder, specifically
designed for use with personal
computers. The recorder connects by
remote jack, and can be stopped and

started from the computer keyboard.
Data accumulation is at a rate of
1200bits/s and storage is 500KB on a
C60 cassette. A phase selector corrects

concentrating hot air flow for the
soldering of pipes, and, possibly of most
interest to hobbyists a paint -stripping

nozzle which directs hot air flow, for
instance, onto a window frame and
away from the glass.
Hot air guns of various kinds seem to
betaking over from more lethal methods
of paint -stripping like caustics and
blowtorches. The first person to adapt
one to provide a home flow -soldering

technique will be on to a good thing.

Eagerly, we wait .
The Steinel Hot -Air Gun is designed
.

.

for professional use, but Steindel say
that it is ideal for enthusiasts and
hobbyists. There are two models,
a single -speed, 500° model and a dual speed model giving a choice of 300° and

500°, as well as two speeds of airflow.
For enquiries about the Hot -Air Gun and
other tools and test equipment, contact
Steinel UK Ltd., 17 Reddicap Trading

Sutton Coldfield, West
Midlands B75 8BU. Tel: 021 378
Estate,

2820.

Clamp, Clip

errors while loading commercial
software, and monitor capability
confirms signal transmission during

A.

loading and saving. Cue and review can
be used to locate programs on the tape.
Running from mains (an AC adaptor is

a

optional) or four R6 batteries, the RQ-

clip, snip, grip and lock tight just like

Levermore & Co.

are

stocking

miniature, USA -made Vice -Grip lock-

ing pliers. The two models, one with

long nose and the other with

a

rounded beak, are said to "crimp, clamp,

Hobby Electronics, July 1984
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their big brothers." I forsee a rash on
enquiries from hairdressers around the
country .
.

.

The pocket-size pliers are only 4in

long and will be available from specialist
retail outlets. Enquiries to A. Lever -

more & Co. Ltd., 24 Endeavour Way,
Wimbledon Park, London SW19 81JH.

Tel: 01 946 9882.

pair of hand held test probes and, by
plotting the current/voltage characteristics of a component in -circuit, will
display the resulting impedance
signature on the unit's built-in CRT.
range is current limited and
safe to use on devices including diodes,
transistors, voltage regulators, op amps,
Each

integrated circuits and many passive
devices.

Redefine Your Personal
Space
Timedata Ltd. have produced a new
software package for the Spectrum,
called "HI -T" (piece of cake, ay?), which
gives the lucky user up to 32 lines of 64

characters each, user input to any part
of the screen without disturbing other
data, print windows, where printing and
scrolling can be confined to any

The T1200 also has a curve tracing
facility for transistors and FETs, while
its comparator feature allows the user
to work on a PCB without a detailed
knowledge of the circuit's action.

This rugged, portable unit weighs

2.5Kg and measures 252x 262x60mm.

More information from Antron Electronics Ltd., Hamilton House, 39 Kings
Rd., Haslemere, Surrey GU27 2QA.
Tel: (0428) 54541.

On The Matt
Quicker tape and pad application during
PCB design is one of the benefits

claimed by Universal Grids for their

precision layout grids.
The grid material, made from stable
matt polyester film with camera invisible blue grid rulings in either
imperial or metric rulings, allows
greater accuracy than unruled or less

stable bases, and this

is

especially

important where reduction or enlargement is involved.
The material also doubles as drafting

film for technical drawing, with the

same advantages.
For a leaflet and stockists' list, contact

Universal (Electronics) Grids Ltd., PO
Box 3, Liskeard, Cornwall PL14 6YZ.

Tel: (0579) 20878.

rectangular area out of the screen,

offset printing (figures can be moved up
or down by one to five pixels) and

redefinable print comma spacing, for
flexible tabulation.
HI -T has the same standard character

set as the Spectrum, and HI -T and

standard characters can be mixed on
the same screen. The program can be
used on a 16K or 48K machine with or
without microdrives, and costs £5.95 all
inclusive.

Enquiries and orders to Timedata

Ltd., 16 Hemmells, High Rd., Laindon,
Basildon, Essex SS15 6ED. Tel:

(0268) 418121.

A Controlled Charge
A new development in the control of
battery charging by S & W Battery
Charging Systems has been launched.
Sentinel controller is a four
terminal encapsulated electronic plugin module designed to control AC
The

current and voltage to safe battery
charging levels. The controller is simply
inserted between the AC supply and the
battery, and will allow whatever
current is required to keep the battery in
prime condition to pass without over or
under -charge, reducing maintenance
and energy waste.

The Sentinel may be incorporated

as original equipment or added later to
an existing system. It cannot, claim S &
W, be incorrectly installed, and is
designed to give users the full battery
life that the manufacturer intended.
Enquiries to S & W Battery Charging
Systems Ltd., Nailsea Trading Estate,

Southfield Rd., Nailsea, Bristol. Tel:
(0272) 855161.

Shoot Out
A test instrument for trouble -shooting
printed circuit boards is now available
from Antron Electronics Ltd. The

T1200 isolates faults down to component level. On an unpowered an AC
test voltage can be selected across a
Hobby Electronics, July 1984
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Three -Way Strip
New products from OK Industries: coax wire strippers, revolved around the
cable, mak two- or three -layered strips.
The cutting blades will removed
dielectric, braid and external insulation
either simultaneously or in any

combination, by changing the blade
"cassettes" which are colour coded for
quick identification.
A PCB track repair kit comes in three
packages, economy, standard and de

luxe. The kits include master frames
with tracks, fingers, pads, elbows and

flatpack pads, eyelets and funnelets
plus setting tools. The standard and deluxe kits have epoxy, flux, cleaner,
spatulas, abrasive sticks, tweezers,

clamps and knives as well as other
items. The de -luxe version even
includes a soldering iron and a range of
pliers. All the separate items can be
purchased alone.

Speaking of de -luxe, for the constructor who is looking for the best in
desoldering

comfort,

OK's

electric

desoldering iron offers one -hand

desoldering, combining heat and

suction in one. The vacuum chamber
removes for cleaning, and replacement
tip are available with 1.5mm and

1.77mm hole diameters. Versions for
115 or 230VAC 50/60Hz are offered.
For further information refer to OK
Industries UK Ltd., Dutton Lane,
Eastleigh,

Hants S05 4AA.

(0703) 619841.

Tel:

The Reel Thing?
TEAC,

best known for their tape
recorders, is moving into the cassette
tape market with two 'models'.

The MR60 is

a

'reel to reel' type

cassette, ie the tape within the chassis
runs on two small metal spools. "Looks

12

great - what more could you say?" say
the company. Quite a lot, I dare say the tape itself is Type 1 (Fe) rather than
one of the fussier grades of tape, and the

tapes are sixty minutes long.
The MDX Series of tapes come in C90,

C60 and C46 lengths. TEAC claim that
this series, which uses a newly
developed metal powder with an

dbx-enclosed analogue disc system,
which

boasts that it is the only
analogue -recorded format that can

reproduce the full dynamics of digital

recordings. Unlike digital discs, dbx

discs can be played on an ordinary
stereo system, with the addition of a
special dbx decoder unit.

A list of new additions to the dbx

advanced binder to provide a denser and
more even distribution, has "broken the

records and tapes catalogue has just

We have not actually been quoted retail
prices, but there is one to keep an eye
open for, doubtless.

Jeffery Osborne, as well as several
cassettes by various pop, jazz and

major objection with metal - price".

Further enquiries to TEAC, Harmon
(Audio) UK Ltd., Mill St., Slough,

Berks SL2 500.

abx Discs
A so -far little known system in hifi is the

come in, and includes records from the
Bee Gees, Joe Cocker,

classical artists. The list overall is fairly

restricted, with about forty rock/pop

titles available, and rather more in the
classical department, as well as jazz,
easy listening and other titles.
Anybody interested should contact

Harman (Audio) UK Ltd., Mill St.,
Slough, Berks SL2 5DD. Tel: (0753)
76911.
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"NiCAD Batteries"
We can supply, from stock, quality batteries from one or more of the following companies: Ever Ready,
Safi and Hitachi, at unbelievable prices and a complete range of chargers.

ALL THESE PRODUCTS CARRY A FULL YEAR'S GUARANTEE
NiCAD Batteries
Format

Capacity

(AH)

AAA
'/IAA*
'/IAA*
I/2A*

0.18
0.10
0.24
0.50
0.50
0.45

RR*

1.20

C

2.20

AA

AM

D (sub)
D

1.20

4.00
4.00

D*
F*

7.00
10.00
0.11

SP
PP3

Height
(mm)

Diameter
(mm)

Prices
1-9

10-24

25-99

45.0

10.5
14.3
14.3
14.3

1.34
1.58
1.45

1.27
1.50
1.37

1.22
1.44
1.32

0.90
0.96

0.85

0.82
0.88

18.0
28.1

50.2
50.2
28.1
42.1

14.3
17.3

1.53
1.70

22.6
25.9
32.9
32.9
32.9
32.9
41.7

2.40
2.40
3.50
3.59
6.85

49 . 26.5 . 17.5

4.35

49.7
60.5
60.5
60.5
91.3
91.3

10.50

0.91
1.45
1.61

2.30
2.30
3.32
3.41

6.50
9.50
4.10

1.38
1.52

2.20
2.20
3.15
3.24
6.20
8.90
3.85

* Denotes cell fitted with solder tags

NiCAD Chargers
AC.1 SAFT MAZDA AA charger, charges Ito 4 AA cells £5.75 PC.3 SAFT MAZDA PP3 charger, charges I or 2 PP3 cells £5.75 MC.4 JECKSON
MULTICHARGER, charges 2 or 4 AA, C or D cells £7.00 MC.6 SAFT MAZDA MULTICHARGER, charges I to 4 AA, C or D cells, or I or 2 PP3 cells £8.75

BNOS Electronics (Dept HE) Bigods Hall, Great Dunmow, Essex CM6 3BE
Telephone (0371) 4677

=ME

AI/ prices include VAT, Postage is free on all UK orders sent with cash over .C.5, 16r UK orders under C5, please add 60p to order total.
Trade enquiries welcomed

TOROIDALS

STEEL DISHED
WASHER
OUTER

INSULATION

The toroidal transformer is now accepted as the standard in industry,
overtaking the obsolete laminated type. Industry has been quick to
recognise the advantages toroidals offer in size, weight, lower radiated
field and, thanks to I.L.P., PRICE.
Our large standard range is complemented by our SPECIAL DESIGN
section which can offer a prototype service within 14 DAYS together
with a short lead time on quantity orders which can be programmed to
your requirements with no price penalty.
15 VA
62 x 34mm
0.35Kg
Regulation 19%

50 VA
80 x 35mrn
0.9Kg
Regulation 13%
6+6
9+9

4.16

4,010

2 77
2 08
1 66
1 38

4,011

2,010

0,010

6.6

125

04011

9+9
12+12

083
063
0 50
0 42
0 34
0.30
0 25

13

25.25

4,013
4,044
4,015

18+18
22+22
25+25
30+30

2,013
2,014
2,015
2,016
2,017

00

4,4016

30+30

0 83

2x028

110

045

2,029

220
240

0 22
0 20

0,012
0,013
04014

0,015
0x016

0,017

15.15

(encased in ABS plastic)
30 VA
0.45Kg
70 x 3Ornm
Regulation 18%
1,010
1011

1012
1013
1.014
IxO15

1,016

1017

6+6
9+9
12+12

250

18+18

166
125
100
083

22+22
25+25
30+30

0.68
0 60
0 50

15.15

2x011

2x012

24030

12+12
15+15
18+18
22+22

1

80 VA
1Kg
90 x 30mm
Regulation 12%
3x010
3x0I1

3x0I2
3x0I3
3x014

3015
3,016
3,017
3,028
3x029

3,030

6.6

9+9
12+12
15+15

18.18
22+22
25+25
30+30
110

220
240

664
444
3 33
2 66
2 22
1

81

1 60
1 33

0 72
0 36

033

INSULATION

10 00
6 66
5 00

4,017
4,018

6+6
9+9
12+12
15+15
18+18
22+22
25+25
30+30
35+35

4x028

110

1 09

4012

4,029
4,030

220
240

400
3 33
2 72
2 40

200
171
0 54
0 50

160 VA
1.8Kg
110 x 40mm
Regulation 8%
5,011
5,012
5x013

5,014
5x0I5
5x0I6
5,017
5x018

5,026
5,028
54029

5,030

9+9
12+12
15+15
18+18
22+22
25+25
30+30
35+35
40+40
110

220
240

889
6 66

533
4.44
3.63
3.20
2.66

228
200
1 45
0 72
0 66

VA
15

Size

VA

1

7.43
8.08
10.10

Size

12.90
30
16.30
6
50
2
18.55
7
80
3
10.81
8
25.73
120
4
11.73
9
31.63
For 110V primary insert "0" in place of "X" in type number.
0

160
225
200
500
625

5

For 220V primary (Europe) insert "1" in place of "X" in type number.
For 240V primary IUKI insert "2" in place of "X" in type number.
IMPORTANT: Regulation - All voltages quoted are FULL LOAD.
Please add regulation figure to secondary voltage to obtain off load voltage.
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225 VA
110 x 45mm
2.2Kg
Regulation 7%
6x012
6x013
6x014

6,015
6,016
6.017
6,018
6.026
6x025
6x033
6x028
6x029
6x030

12+12
15+15
18+18
22+22
25+25
30+30
35+35
40+40
45+45
50+50
110

220
240

9.38
7.50
6.25

511
a 50
3 75
3.21
2 81

250
2 25
2 04
1 02
0 93

500 VA
140 x 60mm
4Kg
Regulation 4%

8416
8x017
84018
8x026
8x025

8033

8,042
8x028
8x029
8x030

7,013
7,014

9x025

7,018
7,026
7,025
74033

7,028
7,029

15+15
18+18
22+22
25+25
30+30
35+35

10 00
8 33

40+40
45+45
50+50

375
333

110

220
240

682
6 DO

5.00
4.28

3 00
2 72
1 36

220
240

94018

9,026

9033

94042
9x028
9x029

9,030

30+30
35+35
40+40
45+45
50+50
55+55

5Kg

110

220
240

10 41

8 92
781

694
6 25
5 68
5 68
2 84
2 60

Why a Toroid7
Smaller size & weight to meet
modern 'slimline' requirements.
" Low electrically induced
noise demanded by compact
equipment.
High efficiency enabling
conservative rating whilst maintaining size advantages.
Lower operating temperature.
Why I LP?
*
Ex -stock delivery for small
quantities.
Gold service available. 21 days
manufacture for urgent deliveries.
5 year no quibble guarantee.
Realistic delivery for volume
orders.

No price penalty for call off
orders.

1 25

Mail Order - Plea e make your crossed
cheques or postal orders payable to I LP
Electronics Ltd.
Trade - We will open your credit account
immediately upon receipt of your first
order.

VISA

110

10 00
8 33
7 14
6 25
5 55
5 00
4 54
4 54
2 27
2 08

Regulation 4%
9x0I7

74015
7x016
7x017

25+25
30+30
35+35
40+40
45+45
50+50
55+55

625 VA
140 x 75mm

300 VA
110 x 50mm
2.6Kg
Regulation 6%

7x030

Prices including P&P and VAT

CORE

PRIMARY
WINDING

120 VA
90 x 40mm
1.2Kg
Regulation 11%

SERIES SECONDARY
RMS
No
Volts
Current

NEOPRENE
WASHERS

SECONDARY
WINDING

Post to: I LP Electronics Ltd., Dept. 2
Graham Bell House, Roper Close,

Canterbury, Kent. CT2 7EP
Tel: (0227) 54778 Telex: 965780

IL
IF'
ELECTRONICS LTD..
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Maplight Dimmer

Map Light

immer

uf.,
A guiding light can be too bright, even in the
.

darkest night. But not with the help of this
simple in -car gadget.
A. Armstrong
LEADING, as I do, an excessively busy
life, I sometimes find myself needing

to work on writing in the car while

someone else drives. For this purpose
the maplight in the car is invaluable.
However, though it is designed not to
dazzle the driver, on a dark road it can
still be a nuisance.
A much dimmer light would be
suitable to check a neatly drawn
circuit diagram, or to see the
calculator. As I was part way through
a much larger project and wished to
make the best progress possible, I
resolved to fit a dimmer to the
maplight to enable me to use it all the
time with out the danger of distracting
the driver.
Those who know me have often
regiailf.ekph,py extreme dislike of
eleretreihic bbliiponents getting -finger
lickin" hot, so at least for these
cognoscenti (that's Itrnetrrter Smart
Alec - Ed.) it is no surprise that
instead of using a hefty variable
resistor, and maybe melting the
plastic dashboard, I used an electronic
controller.

The Principles Of Operation
The principle of operation of the
circuit relies on pers.
of eye
vision. The lamp is s
on and
off too fast for the eye
ect with a
variable mark to spacd
which
can be adjusted to con
brightness.

In fact the switching rate is high
enough that the filament does not
cool down much between cycles the lamp just dims slightly between
cycles rather than going off
altogether.
This particular system dissipates

ligle power, since with the switch ON
afriftra pthillOpower is transferred to
the l4pp, while with the switch OFF
no power is drawn. The little power
that is dissipated is due totpir vcoltitage
drop in the switching device, -'A4-*
switching losses, and the power used

to run the circuit.
Of these effects, the greatest is
voltage drop in the switching device.
14'

The Circuit
Starting from the ot

the
switching device chosen is a VMOS
FET,type VN46AF. A VMOS FET does

riot require a continuous current
supply to maintain conduction, so
the power consumption of the rest of
the circuit can be reasonably low.
Also, in most circumstances, a
power FET is less destructible than a
power transistor.
The particular device chosen has a
maximum ON resistance of 3 ohms,
so with the load to be used, a six watt
lamp, the maximum voltage drop
would be about 1V5in the ON state.
This would result in a power
dissipation of OW75 maximum - well
,within the capabilities of the device
without a heatsink. Most devices will
do better than this - the prototype

was measured at OV8 drop in the ON
state.

Surge Current
A lamp load exhibits a large surge
current when switched on from cold.
This is because the cold resistance of
the filament is much larger than its
hot resistance.
This surge current can be up to five
times the steady running current.
This does not pose a problem to this
circuit, because the'fairly high
switching speed keeps the lamp
filament at an almost constant
teMperature so there is not a hew
surge each cycle.
The resistive nature of the FET
prevents damage at the initial switch
on, and reduces the thermal shock to
Hobby Electronics, July 1984

Maplight Dimmer
+12V
NOTES:
IC1 = 555

R3

330R

01 = VN46AF

R1

D1 = BZY88C9V1

4

4k7

8

RESET +VE

MAP

LIGHT
DISCHARGE

rA-

Cl

9V1 AIL

47u

D1

RV1
10k

BRIGHTNESS
4it

R2

TRIGGER
CONTROL
6
THRESHOLD
3

FROM CAR
ELECTR ICS

Q1

1 47k

OUT

IC1

555
OV

C2

100n

C3

VN46AF

100n

1

0 OV

Figure 1. The circuit. The dimming is obtained by a rapid switching of the lamp, controlled by the 555 timer.
the filament by preventing such a
heavy surge of current as would
otherwise occur.

Other Uses
This project can of course be used to
dim other lamps than maplights. It
could form a very good way of
prolonging the life of torch batteries if
full brightness is not always needed.
In this kind of application the
Zener could normally be ommitted,
and a wire link substituted for R3. If,
in a low voltage torch, the voltage
drop in the FET is too great, then a
second FET can be connected in
parallel, due to the resistive nature of
and positive temperature coefficient of
the device.
WARNING. this is not true of bipolar
transistors, e.g. 2N3055.

Timer
The IC which controls the switching is

the well known 555 timer, which is
intended for monostable or oscillator
applications.

Its main internal functions comprise
a flip-flop, and two comparators,
which can set the flip-flop (and hence
the output) into either state. The
comparators switch at one third and
two thirds of the supply voltage, but
this can be modified by the control
voltage input, and thus in this
application can change the mark to
space ratio.
It can in fact be varied from full on

Experimentors Circuit

to completely off - through being on
for two thirds of the time seems to be
a typical setting required.

Gate Turn -on
The FET used requires less than OV8

on its gate to guarantee to turn off no problem for the 555 IC which is
guaranteed to pull down to OV25.
It also requires about 10V to reach
its three ohm ON resistance, which is
slightly more of a problem, since the

555 is not specified to get to closer to its
positive supply than two volts. A
ten volt Zener supply is used, so the
worst case FET ON gate voltage is
eight volts.

This in fact poses no problems the worst case ON voltage drop would
not exceed two volts, and it would be
surprising if in practice any units built
were anywhere near that voltage.

There is also another possible use
for which this circuit can be adapted;
-- "dim dip" for car headlights.
Apparently someone has realised
that encouraging everyone to drive
around with their headlights on all th
time at night defeats it own object of
improving road safety, since the effect
of being dazzled easily makes up for
reduced change of anyone failing to
notice a vehicle.
In order to achieve the aim of
improving road safety, cars made from
1986 onwards will be fitted (I think)

Parts List
RESISTORS

CAPACITOR

(All 1/4W 5% carbon)

C1

R1

R2
R3

4k7
47k
330R

C2, 3

ZD1

47u
16V radial electro
100n
polyester or ceramic

SEMICONDUCTORS
IC1

POTENTIOMETER
RV1

MISCELLANEOUS
Printed circuit board; maplight;
knob; connectors; case if required;
wire etc.

timer
10k

linear pot
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555

BZY88C9V1

9V1 400mW Zener

Q1

VN46AF

VMOS field effect transistor

BUYLINES

page 26
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Maplight Dimmer
+12V FROM

0

+12V TO

DIMMER °

DIPPED

HEADLIGHT
SWITCH

0

47 R

0

47 R

BD140

BD140

2N3055

2N3055
220R

220R

1W

1W

2R2

2R2

0 TO LEFT

YAV

OTO RIGHT
HEADLIGHT

HEADLIGHT

FROM

DIMMER 0
PCB

ALL TRANSISTORS ON A HEATSINK

(01 DRAIN)

Figure 2. An experimentor's 'ircuit for those wishing to try other applications for the circuit, including possible headlight
dimming.
with something which can dim
the headlights if required, in the dip
position.

RV1

d

g

Seemingly, this circuit with a more
powerful output stage would carry out
this function, though without further
information as to the exact lighting
regulations one cannot be absolutely
certain. For those who wish to
experiment with this, a suggested
output stage is shown in Figure 2.
The output stage shown should be
wired up on a heatsink, and care
taken to avoid the insulated
connections to avoid the risk of
failure.

s

c-1-",

-I R1 I --

)

R2 1--

IC1

Construction

a

R3 I-

BEND UP 90°
(SEE TEXT)

LINK
ZD1

0.25" SHROUDED
RECEPTACLE
TO OV

The construction of the Map Light on
the PCB is quite straightforward, there
are only two points to note. One is
that to save space there is not enough
room for the heatsink tab of Q1 to
clear one of the fixing bolts. This
means that the tab has to be bent as
shown in Figure 3.
Carry out this operation very
carefully, with the pliers near the
plastic body of the FET.

BULLET
CONNECTORS

MAPLIGHT

0.25" BLADE
TO +12V
(FUSED ACCESSORY

CIRCUIT)

Figure 3. The PCB layout. Apart from the normal anti -static precautions, the
only point to note is the careful bending -up of the heatsink tab on 01.

The other point is that as Q1 is a
MOS device, care should be taken not

to "zap" it with static.

Continue to connect up the unit as
shown, taking care that the polarity of
the power connections is correct. It is
recommended that a suitable
selection of blade and bullet
connectors be used, with female for
supply and male for ground, to
prevent misconnection.

Testing
Switch on. If the lamp will not light at
all, at any setting of RV1, then
suspect a broken connection. If it will
not dim, check the power supply
polarity, and check that Q1 is installed
the right way round.
As part of its internal structure,
most VMOS FETS have an internal
diode between drain and source. This
means that the device conducts all
the time if the power is reversed.
You should now have a working dim
maplight (for a dim navigator).
Happy driving!
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MASTER ELECTRONICS

Metal Cabinets
From £1.85

NOW!
The PRACTICAL way!
You will do the following:
Build a modern oscilloscope
Recognise and handle current
electronic components

Read, draw and understand
circuit diagrams

Carry out 40 experiments on
basic electronic circuits used in
modern equipment

Build and use digital electronic

Beautifully manufactured cabinets, with an aluminium
base and 18 -gauge steel covers. Theycome complete
with rubber feet. The cabinets are louvred for ventilation, and have an attractive two-tone finish. These are
excellent cabinets for power supplies, remote control
units and kits
£1.85p
102(d) x 56 (h) x 83(w)
SIZE 1
£2.20p
150(d) x 61(h) x 103(w)
SIZE 2
£2.55p
150(d) x 76(h) x 134(w)
.SIZE 3
184(d) x 70(h) x 160(w)
£3.15p
SIZE 4
All dimensions in mm. Prices include Postage, Packing

circuits and current solid state
'chips'
Learn how to test and service every type of electronic device
used in industry and commerce today. Servicing of Radio, T.V.,
Hi-Fi and microprocessor/computer equipment.

NewJob?NewCareer?NewHobby?
Get into Electronics Now!
el

v..

and VAT.

Please send your brochure without any obligation
NAME
ADDRESS

HE/7/822

Send Cheque/Postal Order to:
VAN GELDER (UK) LIMITED

SOME SPECIAL OFFERS
(Many others in stock)
781 2 12V 1A Reg

chem ica Is at very keen prices.

MJE 340
TO5 H/sinks

See below:
5x4" Single sided
1.80
8x5" Single sided
2.10
6x4" Double sided
2.00
8x5" Double sided
2.40
Other sizes available
ALL PRICES INCLUDE VAT
Please add 50p for P&P

BF 258
TIP 41

MICROPROCESSORS
LOGIC COURSE

OTHER SUBJECTS

J

MODEL COVERS

Recently openedcomponent shop in the heart of Stratford, we have lotsof special offers
until the end of June. (You will find us on the 2nd Floor.)

78P05 5V 10A Reg
VN67AF Power Fet

RADIO AMATEUR LICENCE

Readmg,Berks. RG1. 1BR

UNIT 258, STRATFORD WORKSHOPS, BURFORD ROAD (near Stratford Centre)
LONDON E15 2SP.
TEL: 01-536 1415

No quantity is too small.
We also supply
Photo Board and associated

as described above

I Radio &Electronics School

MICRORANGE ELECTRONICS

ture of
Printed Circuit Boards

I

I am interested in:
COURSE IN ELECTRONICS

British National

Barclaycard/Access accepted

We specialize in the manufac-

BLOCK CAPS PLEASE

POST NOW TO:

Unit 1, South Road, Southend Airport
Southend-on-Sea, Essex SS2 6YG
Tel: (0702) 548681

tl

30p each
5.50 each
65p
30p
35p
45p
10p each
25p each
70p each
1.25 each
2.95
10.00 pair
15.00
10.00

H/duty TO3 H/sinks
60W spot bulbs various colours
100W spot bulbs various colours
1 Metre Sq. Quality SPK Cloth
20W Car Spks
3 way 700W Sound to Lite Unit
150W Power Amp Module
10x12" Fibreglass Board
Please come and see our range

2.00

All sizes catered for with the base of your choice
and colour. Let us help you keep your pride and
joy in good condition. Trade or Retail enquiries
welcome.
6mm rebate base for 3mm clear perspex cover
4" high x 12" long x 6" wide = 12.00p. + pp.
TELEPHONE OR WRITE
ALL ENQUIRIES ANSWERED

John Wise Limited
5 Alpha Road, West Green
Crawley, Sussex RH1 1 7DH
Tel: Crawley 542889

Affordable Accuracy Low Cost Multimeters from Armon
SPECIFICATION HM 102R ANALOGUE
* DC Voltage: 0-25, 1, 2.5, 10, 25 100, 250,
1000 volts
20,000 ohms/volt
* AC Voltage: 0-10,25,100,250,1000 volts
10,000 ohms/volt
* Decibels:
-20 to +22dB.
* DC Current: 0-50, soon A, 0-5, 50. 500mA.
0-6 Megaohms in 4 ranges
* Ohmmeter
30 ohms Centre Scale.
Power Supply. One 1.5 V Size 'A' battery

SPECIFICATION MODELS
HC -8010 & HC -7030 DIGITAL
* 10 amp AC/DC
* Battery: Single 9V drycell. Life: 200 hrs.
* Dimensions: 170 x 89 x 38mm
* Weight: 400g inc battery
* Mode Select: Push Button
* AC DC Current: 200µ A to 1 OA
* AC Voltage: 200mV to 750V
* DC Voltage: 200mV to 1000V
* Restance: 2000 to 20M0
* Input impedance: 10M0
* Display. 31/2 Digit 13mm LCD
* 0/load Protection: All ranges

(incl)

* Size & Weight: 135 x 91 x 39mm, 280gr.
HC 102 BZ WITH BUZZER
BATTERY SCALE, 10A DC RANGE

ARMON ELECTRONICS LTD.

Dept. E, Cottrell House, 53-63 Wembley Hill Road, Wembley, Middlesex HA9 8BH
Telephone 01-902 4321 (3 lines). Telex 923985
Please add 15% to your order for VAT. P&P free of charge. Payment by cheque with order.
Offer applicable to mainland UK only.
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COMING SOON TO
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INFRA -RED LINK
A very simple and compact IR link kit which can be used for remote control projects, burglar alarms etc. The
sensitivity of the receiver can be adjusted to suit different applications as required.

TEMPERATURE CONTROLLED SWITCH
Thermistor-controlled switching device to operate any mains equipment drawing up to 5A. The design is
straightforward, but has a choice of accurately adjustable ranges.

AUDIO FUNCTION GENERATOR
This waveform generator can be used for amplifier tests, digital modules, switching circuits etc, and it can be
built into existing test equipment or housed in its own case. The generator provides square, sine and triangular
waves, and has a wide frequency range with good stability throughout.

CIRKIT PROJECTS
Three highly functional projects designed by CirKit for their Electronic Construction Kit range, published
exclusively in Hobby Electronics.

THE NEXT MOVE IN MICROS
We take a first look at the new micro which many are saying will dramatically change the face of the micro
market, the all-inclusive Amstrad CPC464. With a built-in cassette recorder (or disk drive) and a choice of
monitors, this "computing centre" may set the pattern for consumer computers for the future. Or will it?

DIGITAL TEST SET
The HE Digitester has a 5V power supply, a six -frequency pulser, and a three -state logic level indicator. An
indispensible piece of digital test equipment for under a tenner.

SOFT OPTIONS
This month Soft Options looks at the 'pop' face of computing: computer games. Are they time -wasting trivia, or a
genuine computing challenge? If you can't ignore them, how can you make use of them?
Also, Soft Options talks to a software company who have already found their answer to some of these questions,
as well as others, and are providing unusually refreshing results. Plus news, views, reviews.

Please reserve me
11-

copies of the August issue of

-I-

V V001

for
Name

Address

August issue on sale
at your newsagent

from 13th July.

Place your order
now!
Although these articles are being prepared for the next issue, circumstances may alter the final content.
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Hifi Control Amp

Hifi Contro

1

Amplifier
The second in an occasional series of hifi
amplifier building blocks, the hifi control
amp features an unusually wide choice of
tone controls, and a circuit designed to the
highest audio standards.
Andrew Armstrong

THIS project, which is designed to run
from the hifi power supply published
some months earlier, (HE February
'84) is intended to be used as a
building block from which the reader
can construct preamplifiers, complete
amplifiers, etc.
The output signal is suitable to feed
into any normal power amplifier, be it
a Quad 405 or a pair of power
amplifier modules built from the
pages of this magazine, and a
separate output is provided to drive a
headphone amplifier.
No input switch is shown in this
project. However, with the addition of
a simple selector switch, it could be
used as a complete preamplifier with
the qualification that there is no disc
input. It would be suitable
for tape, tuner, or laser disc player
inputs.

The circuitry is designed throughout
for minimum distortion and low noise,
so this particular project is suitable
even for those with extremely
discerning ears.

Tone Controls
Some of the controls are slightly
unusual. For example, as well as the
conventional Baxandall bass and
treble controls, a middle (presence)
control is provided.
This permits the words of a song to
be made more audible when the
control is turned up or, when it is
turned down, tailors the frequency
response for listening at very low
volumes, when the ear would
normally lose touch with the extremes
of bass and treble before the middle
ranges.
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Insensitive Ear
This characteristic of the ear is not
limited to variations in the perceived
loudness of extremes of bass and
treble. In fact, as shown in the
graphical representation of the ear's
response known as the "FletcherMunsen curves", the threshold of
pain is lower at the extremes of
frequency. Thus the dynamic range of
the ear is reduced outside the
frequency band required most for
intelligible speech.
In some forms of deafness, the
threshold of audibility in the middle
frequency band most required for

there is little range between a sound
which is too quiet to be heard, and
one so loud as to cause pain.
A project making use of this
information is already a gleam in the
designers eye.

Stereo And Filter
A stereo width control has also been
incorporated. This would be an
advantage when listening on
headphones, when the stereo effect of
most records can be a little extreme,
or, alternatively, when listening on
19
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speakers which are too close together,
or listening to records which sound
almost like mono.
The effective stereo width can be
enhanced by advancing the control,
thus providing an improved sound
quality.
A second order low pass filter is
provided as a scratch or hiss filter,
suitable for example, for use with FM
stations where the signal strength is
not as high as required for noise free
stereo reception. The filter is a
conventional circuit, but is switched
by analogue gates, allowing electronic
control to be used.
A slightly unusual feature in this
area is that the balance control is
incorporated into the filter circuitry.
Another feature of the project is that
the output to the power amplifier can
be muted by switching an analogue
gate. This would permit the use of
headphones while the speakers are
conveniently muted.

The Circuit In Brief
Referring to the block diagram shown
in Figure 1:
The signal is fed first of all into the
volume control. For this reason, all
the components used must be chosen
for low noise level, since at low
volume control settings the entire
noise of the preamplifier will still be
fed to the power amplifier. This
means that large input signals can be
handled without overload.
An alternative position for the
volume control is provided, for use in
situations where the input signal
levels from different sources are
known to be similar.
The buffer stage following the
volume control may be chosen at the
time of construction to have some
gain, to permit the use of low level
signal sources, or to provide an extra
high level output should the power
amplifier chosen require it.

The output of this buffer feeds into
the low impedance of the input of the
middle control, which in turn feeds
into the fairly low input impedance of
the Baxandall bass and treble control.

Filter
Following the tone controls is the
switched low pass filter. Since the
balance control is included with the
filter, and since this control is often
required to adjust for unequal
strengths of signal in the left and
right channels, the width control had
to come after, rather than before, this
part of the circuit.
The output from the width control is
available to feed to a headphone
amplifier, and a separate buffered
output is provided to feed the power
amplifier. This output is buffered,
because, in order to achieve the
minimum distortion due to nonlinearities in an analogue gate, it is
desirable to feed the output of the
gate into a high impedance, and no
guarantee can be made about the
input impedance of the power
amplifier chosen to be used with this
project.

usual impedance value to find
on an input. This value, with the
coupling capacitor used, gives a low
frequency roll off to -3dB at about
1 5Hz. This should not cause any
audible effect.

Input Buffer
The buffer stage following the volume
control is required in order to feed the
low input impedance of the middle
control. It is not possible to have a
very high impedance at the input of this
control without having extremely high
impedances and possible noise pickup
at points in this stage.
The input buffer has resistors laid
out on the PCB to enable gain to be
set, though of course the best signal
to noise ratio will be obtained from
the circuit if sufficient signal can be
provided to the volume control so that
unity gain can be used. In this case,
R1 should be omitted and R2 should
be replaced with a wire link.

Buffer Gain
If gain is required in the input buffer
stage, this can be calculated as:

The Circuit In Detail

gain = R1 + R2 + R2

First, a note on the component
numbering. In the left hand channel,

component numbers start with "l-

eg; R1, R2. In the right hand channel
however, component numbers start
with a "101". Thus, R1 and R101
have equivalent circuit functions in
the left and right channels
respectively.

For the sake of clarity only the left
hand channel is shown in Figure 2,
and component numbers in this
channel are referred to in all
descriptions.
The chosen value for the volume
control, 47k, is quite a

If a very high gain is used, the signal
to noise ratio will be degraded, and
op -amp distortion may become a
significant factor. If IC1 is required to
have a significant gain, ie input signal
levels are very low, the use of a 5532
is recommended, as this is an
exceptionally low noise device. In this
case the use of metal oxide resistors
around this op -amp is also suggested.
For most applications, the LF353 or
TL082 are sufficiently low noise
devices.

Should there be any difficulty in
obtaining the LF347 Quad FET op -

Figure 1. The block diagram, showino details of the left hand channel. An alternative volume control position is shown so
that the control amplifier can be adapated for different requirements/power amps if required.

INPUT
LEFT

MIDDLE
CONTROL

TREBLE AND
BASS CONTROLS

SCRATCH

FILTER

VOLUME
CONTROL

ANALOGUE

SW ITCHED

INPUT
BUFFER

SWITCHES

STEREO
WIDTH
CONTROL
OUTPUT
BUFFER

BALANCE
CONTROL

POSITIONALTERNATIVE
FOR

VOLUME CONTROL
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fV

C1

220n

C101

CH

10

or R27*

RV1a

0-1

220n

or R127*

RV1b

22k

R1

*SEE TEXT

RIGHT CHANNEL:
COMPONENTS HAVE 100
ADDED TO THE LEFT
HAND NUMBERING
e.g. R1 = R101, R24 = R124

R2
22k

R3
1k

100k

R9

4

3k3

C7

47u

i17, C12

RV4a
100k

R13
33k

T

Tt C13
47u

47n

R12
10k

C6

RV3a
100k

560p

R11

1k

-12V

OV

+12V

47n

C8

C9

R16
22k

FROM AUDIO

IC3a

R15
10k

I

POWER SUPPLY

6

3k3

R14

BASS AND TREBLE
CONTROLS
R7

TO ICs

RV2a

MIDDLE CONTROL

IC4b

2

SW1

IC4c

FILTER

470p

C10

22k

R17

3

IC4a

47k

R21

RV5a
100k

OV

R120

OFF

ON

+12V

R18
10k

3

2

SCRATCH FILTER &
BALANCE CONTROL

R121

Figure 2. (far right). This illustrates the complex signal interconnections in the stereo width enlarger stage of the
amplifier.

3

4k7

or R27*

R21

R20

14

12

13

SW2

IC7b

J
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220n

C11

OV

14

RV6

MUTE
OFF

ON

+12V

IC6b

1k

R25

"\AAC

ALTERNATIVE
VOLUME & OUTPUT

IC7a 115

RV1a

I.

ENHANCED
STEREO

I

r

22k

R23

IC6a

R24

2

R124

10k

RV6

R22
22k

R19
22k

ENHANCED STEREO

Figure 2a (above). This shows the left hand channel of the hifi control amplifier, with connections to the right hand
channel indicated. Details of the connections in the stereo width control (enhanced stereo) section are shown in Figure
2b to avoid any confusion.
The alternative volume control section, far right, allows different methods of constructing the volume control
according to the power amplifier to be used, and the final use to which the control amp is to be put.
An audio power supply suitable for use with this amplifier and other Hobby projects was published in HE February
'84, and the Headphone Amplifier module will make its appearance in a month or two.
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RIGHT

LEFT
INPUT

INPUT BUFFER

NOTES:
IC1,2,3,5 = L F353
IC4,7 = DG308
IC6 = LF347
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TO ICs NOT SHOWN
CLOCKWISE DIRECTION
4
OF POTENTIOMETER

VOLUME

LEFT CHANNEL

1k

R26
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0

AMPLIFIER

TO POWER
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amp, the LM324 can be used at the
expense of a tiny increase in
distortion. Gains in excess of five
should be avoided.
The middle control can provide a
voltage gain or attenuation of
approximately 5.6 over the middle
range of frequencies. It achieves this
by having two feedback networks
connected in reverse, and a pot, RV2
which can vary the proportions of
negative feedback the op -amp actually
receives from either network.
The range of frequency responses
available from this is illustrated in
Figure 3.

GAIN
DECIBELS,
10kHz

FREQUENCY

10

Figure 3. This diagram shows the boost and cut over the middle range of
frequencies given by the middle tone control of the amplifier.
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MAX TREBLE
10

5

Level Response

GAIN
IDECIBELS)

The frequency at which the response
would start rising with the control in
the middle boost position is set by C2
and R4, and is about 130Hz. The
frequency at which the response
starts to level off is set by C2 and R3
and is approximately 723Hz.
The response starts to fall at the
frequency set by C4 and R8, and is
about 1.3kHz while the frequency at
which it starts to flatten off again, ie
back to unity again, is 5.6 times this,
at 7.224kHz.

0

-10

-15

MIN TREBLE

Figure 4. This diagram shows the boost and cut available over the bass and treble

frequencies by the conventional Baxandall bass/treble tone controls.

Middle Control Frequency
Response
This frequency response diagram was
drawn up by plotting just the points
ringed. This is a simple method to
obtain a close approximation to the
frequency response of an RC circuit.
To show how it is done, take as an
example the maximum boost
condition.
At very low frequencies, the
impedances of capacitors C2 and C4
are much higher than resistances R4
and R8, so these resistors are the
dominant factor in determining the
gain, which is therefore unity.
The frequency at which the
impedance of C2 equals that of R4 is

said to be the first breakpoint, ie the
frequency a which the change in
response becomes noticeable. At first
glance, it would seem that the gain
would be almost two, with only R3
reducing it slightly below this point.
The signal passing through C2 is in
quadrature (90 degree phase shift), so
the effect of R3 is less than might be
imagined, but the signals via C2 and
R4 add vectorially thus producing a
gain of 2 rather than two. ( 2
corresponds to about 3dB.)
The next breakpoint, involving C2
and R3, is calculated in a similar
manner. The only difference here is
that this breakpoint is at a gain of 3dB
less than the maximum that could
occur if C2 were shorted. Similar
reasoning applies to the rest of the
graphical representation of the
frequency response.
The frequency scale is logarithmic,
since this is a reasonable

IBEFISTIES
(IT WORKS!!

FREQUENCY

10kHz
-5

representation of the way the ear
perceives different frequencies.
This kind of technique, making use
of reasonable approximations, is
widely used in electronics to avoid the
necessity for equations which will not
conveniently fit on the paper (or in the
brain of the designer).

Tone Controls
The next stage of the circuit is the
Baxandall tone control. This is
conventional in design and typical
characteristics available from it are
shown in Figure 4.
About 15dB of boost or cut is
available from these controls at the
extremes of frequency. Put quite
simply, RV3 adjusts the amount of
negative feedback or alternatively
signal input at high frequencies, and
RV4 performs a similar adjustment at

BY

(1;14..Al<

ArlIN (NECK 11.1PIT

DMA -1124;t1SERREE. 0.K.

r

*80e, + OEC. ORSArl Snl++

+-Ms is+

A+ PR, \ATE -4-

« coNNEASA-nonl++-r+

0

1
I
22

Hobby Electronics, July 1984

Hifi Control Amp
low frequencies. Thus a boost or cut
at treble or bass can be provided.

Scratch Filter
The next stage of the circuit is the low
pass filter for reducing the sound of
scratches on the record or hiss on FM
reception.

The form of the filter used is known
as "voltage controlled voltage
source", (a standard form). To realise
this particular filter form, a non inverting unity gain buffer with a low
output impedance is required. In order
to serve as a balance control as well,
this circuit is also required to have an
adjustable amount of gain.
To meet these seemingly conflicting
needs, the signal on the inverting
input of the op -amp is used as the
unity gain output. So long as the op amp does not clip, and is not asked to
produce enormous amounts of gain,
the signal on this inverting input will
faithfully reproduce the signal
imposed on the non -inverting input,
but at a much lower impedance.
The filter roll off frequency is set by
R16, R17, C9, and C10. In order to
obtain the optimum shape of filter
response, ie maximally flat, the value
of C10 should be double the value of
C9. This gives a damping factor of
0.7071.

Balance Control
The controllable gain in this circuit is
used to provide the balance control
function. Each channel, left and right,
is connected to one half of a dual
ganged pot RV5, in such a way that
when the resistance on the left hand
channel increases, the resistance on
the right hand channel decreases.
When the pot is in its centre
position, the gain of this stage is 1.5
in each channel. With the control in
either extreme position, the gain of
one of the channels is reduced to one,

while the gain of the other is
increased to two.
Thus, this balance control cannot
direct all the sound to one
loudspeaker or the other, but it does
provide a useful range of balance
adjustment, over the ranges of
imbalance liable to be encountered in
practice.
Should a wider range of control be
required, the circuit should be set to
give a higher gain by reducing R18
and of course R118.
The capacitors in the filter part of
this circuit may be switched out by
switching off the analogue gates in
series with them. In this case, no
filtering action takes place, and the
stage is simply a buffer and balance
control.

subtracted, by means of a resistance
between the inverting inputs of each
channel. This relies on the same
aspect of op -amp functioning as the
filters, namely that the signal on the
inverting input of the op -amp
accurately reproduces that imposed
on the non -inverting input, assuming
that the op -amp is operating on a
linear mode.
The proportion of non -inverted
signal subtracted can be varied by
adjustment of RV6, either to leave the
effective stereo width wider than
standard, or to adjust it through an
unaltered condition, almost to mono.
This may be slightly difficult to
understand at first, but the circuit
used is possibly the simplest and
cheapest means to produce this
effect.

Width Control
The following stage is the width
or stereo enhanced control. The
functioning of this is at first sight
rather complicated, but the principle
on which it works is straightforward.
What it actually does is subtract a
portion of the left hand channel from
the right hand channel, and vice
versa.

This subtraction is carried out by
adding some of the input of one
channel into the non -inverting input
of the other. The action of the circuit,
overall, is inverting, so the output of
the left channel op -amp is the left
input signal inverted plus a proportion
of the (non -inverted) right input
signal.

This therefore gives an output on
which is superimposed a
proportion of the other channel of the
stereo, but inverted. This fools the ear
into perceiving the loudspeakers as
being farther apart than they really

The width control feeds the
headphone amplifier output, via a
resistor, whose value may be chosen
to limit the maximum headphone
volume is non-destructive level.

Output
The width control also feeds, via a
capacitor, the analogue gate used to
mute the loudspeaker output. This
analogue gate feeds to the second
possible volume control position, and
the wiper of the volume control feeds
the output buffer. Since the signal is
coupled via a capacitor, any offset
built up in the rest of the circuit will
not be transferred to the output.
The 1 k resistor in series with the
power amplifier output reduces the
likelihood of damage being caused if
voltages are fed back into the output,
due, for example, to a severe amplifier
fault.

are.

Fine, but what happens if you prefer
the sound the way it was on the
record, you may ask. To allow this, a
proportion of non -inverted signal is

Construction
This is a moderately complicated
project, so it is strongly recommended
that the printed circuit board should
be used, rather than a Veroboard
layout. It is also preferable, if possible
to use a temperature controlled
soldering iron. (No, I don't represent a
company that makes them.)
The use of such an iron can avoid
hours of annoyance finding the one
bad joint preventing the project from
working.

Volume Control
When the PCB is assembled, it is first
necessary to decide which of the
alternative volume control positions to
use.

If the preamplifier is intended to
form part of a permanent or semipermanent system, then it is a
practical proposition to use potential
dividers or extra buffers with gain on
the inputs to adjust them all to the
same signal level.
Hobby Electronics, July 1984
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Parts List
INPUT
FROM
SOURCE

Left hand channel numbers
given only

o
<

RESISTORS
All 1/4W 5% carbon

R1, 2, 16, 17, 19, 22, 23
R3, 5, 7, 9, 25, 26
R4, 6, 8, 10
R11, 14
R12, 15, 18

11I

4111,,o,

22k
1k0

5k6
3k3
10k

R13

33.k

R20, 24
R21, 27

4k7
47k

Two of each of the above is required for stereo.

POTENTIOMETERS

RV1 or R27/R127

47k
dual gang log

RV1

RV2, 3, 4

100k

dual gang lin
10k

RV5

dual gang lin
10k

RV6

single gang lin
One of each is required for stereo.

CAPACITORS
Cl, 2, 5, 11
C3, 4
C6
TO POWER
SUPPLY

C7, 8

220n
polyester
22n
polyester
560p
ceramic plate
47n
polyester
1n

C9

polystyrene
470p
polystyrene

C10
0
THROUGH
BOARD
CONNECTIONS

Two of each required for stereo.
47u 16V
radial electro

C12, 13

SEMICONDUCTORS
IC1, 2, 3, 5
IC4, 7

LF353
dual J-FET op -amp (4 off)
DG308

quad analogue switch (2 off)
IC6
HEADPHONE
OUTPUT TO
AMPLIFIER
RH

ov

LF347
quad J-FET op -amp (1 off)

MISCELLANEOUS
SW1, 2

SPDT

min toggle
Double sided printed circuit board;
IC sockets; screened cable; Audio

oV

Supply Power Module (see text);

LH

wire; solder etc.
BUYLINES
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Figure 5. Thje PCB layout. This is a
moderately complicated double -sided
board. Detailed instructions are given

ALTERNATIVE
POSITION FOR RV1
(or R27/127)
SEE TEXT

in the text, but we will note here the
authors point that it is preferable to
insert the pin-throughs, marked by

NOT USED

x oorm<<
SW2 OUTPUT
TO POWER
AMP

small rings on the overlay, before
placing the components, followed by
the IC sockets if you wish to use them.

Otherwise, construction is straightforward. The photo opposite will act

as a guide - there are one or two

minor differencies, as the photo was

taken at the penultimate prototype
stage.
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Hifi Control Amp
This project has a double sided
printed circuit board, Figure 5, and
connections must be made from top
and bottom in various places. In some
places this is done by top soldering a
resistor lead, but in many places
(marked on the overlay), the
connection should be made using
track pins, or failing that, pieces of
tinned copper wire (ie clipped resistor

r
TUNER
INPUT

°

TAPE
INPUT

AUDIO PRE AMP

1

1

RA 33

R, 22k

R27
47k

3k

10

ALTERNATIVE
VOLUME CONTROL
POSITION USED

OU T

lead).

Owing to the difficult positioning of
some of the pin-throughs, these
should be inserted first.
No top soldering of ICs is needed,
so that sockets may be used if
desired. If sockets are to be used,
these may be inserted first to help
locate the rest of the components.
Otherwise, it is better to insert the
resistors first and the ICs last, as in
normal procedure.

Headphone Amp
In this case, better performances will
be available with the
volume control at the output of the
circuit. This also means that the
master volume control does not affect
the headphone volume which can
then remain set at the required level
as the loudspeaker volume is
adjusted. A signal level of about three

J

Figure 6. One possible application of the control amp: using the alternative
volume control position, for recording say from a VCR and radio tuner at the same
time.
volts peak to peak is a reasonable
level to aim for.
If on the other hand, the
preamplifier is to be used with a
varying selection of signal sources, it
is probably better to use the volume
control at the beginning of the circuit,
in order to avoid the possibility of the
circuit overloading on a strong signal
source.

Whichever volume control position
is not used should have a fixed
resistor of the value of the volume
control inserted, and the non -inverting
input of the op -amp should be
connected to the upper end of the
resistor.
Once the volume control has been
connected, all the other controls
should be wired up, as shown. The
power supply lead should be soldered
to the pads on the PCB, and ideally a
Molex connector should be used at
the other end to connect to the power
supply unit.
Take care to connect the power
supply leads correctly, since the
power supply unit's connections do
not all correspond to connections on
the preamplifier unit.

Testing
The preamplifier should now be ready
to test.
First of all, in order to avoid damage
to the power amplifier or speakers,
switch on and check each op -amp
output to make sure that there is no
significant offset. If there is then
suspect a solder blob shorting an
input.

Assuming there are no problems
then set the volume to minimum, and
connect a signal source, eg tuner and
a power amplifier. Slowly advance
the volume until the sound is at a
suitable level, and then test all the
other controls to make sure they
work in the right direction.
Assuming all is well so far, the unit
can be built into a case and the
knobs fitted. The one control requiring
special attention is the width control.
In order to find the "normal" position,
feed a signal into one channel only,
and adjust the width control so that
the signal is audible only on the
channel it is fed into. Carry out the
Hobby Electronics, July 1984

test in reverse to make sure there is
no significant difference in the
required control positions. Centre the
knob. The preamp is now ready to
use.

Should it by any chance not work, a
good way to isolate the area of the
trouble is to connect a probe,
consisting of a capacitor feeding a
volume control, to the power
amplifier. Use this probe to check for
the presence of signal on each op amp output from the input onwards,
and where the signal disappears or
becomes distorted the fault is not far
away.

Further Notes
There are two associated projects
which are more than merely a gleam
in the designers eye. The next item
under consideration is a matching
headphone amplifier with enough
power to drive a small pair of
loudspeakers for low level monitoring
if required.
To follow this, an input switching
system is already on the drawing
board. It is intended to provide
adequate facilities to cope with the
many recording and replay devices
now available, and will have
control of recording
signal sources separate from
listening selection.
Thus, for example, one could record
onto the soundtrack of the video
recorder from the radio while listening
to an LP. Figure 6 shows just one
simple application of the pre -amp.
Here IC1 is used with its gain set by
the 10k and 33k resistors. The
alternative volume control position is
used, as the input signals are so low
as not to need the attenuation of a
volume control. Resistors Ra and Rb
are used to attenuate the tape signal
so that the volume levels for both the
inputs are similar. The values for Ra
and Rb should be determined by
experiment as should the amount of
gain required.
All this and more in future issues of
HE!
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Buylines
Audio Pre -Amp Module

Maplight Dimmer

Estimated cost for this project is
f2.50 excluding the maplight and

A components list for the
experimenters circuit is not given in
this article as a few of the
components depend on the wattage
rating of the load, ie. the lights used
in your car.
No case is specified as the housing
depends on your own ideas. A small
plastic case about 3" x 3" x 11/2" will
take the printed circuit board quite
comfortably if desired.
If not already fitted to your car, a
maplight can be purchased in almost
any car accessory place. There are
some maplights which have an
internal switch, and this may be used
with slight changes to the circuit to
switch off the 12V supply to the

PCB. The PCB is available from
our PCB Service.

± DC Voltmeter
No real buying problem here. The
most expensive item is the panel
meter, and it is advisable to shop
around for this item. A 50-0-50uA
meter is generally available although
it is not widely advertised.
Our advice here is to collect a few
catalogues (as we are currently
doing!).

dimmer.

The one possible difficult item is the
VN46AF. This can be obtained from
Rapid Electronics.

A metal case is advisable, as the
circuit is rather sensitive and will be
more stable if it is screened. Cost is
approximately £5.00, and this
excludes the panel meter and case.

First the cost. We estimate this to be
about f16 and this excludes the PCB
and the power supply mentioned in
the article. The most expensive item
here is the double sided printed circuit
board, and because of its complexity it
is not advisable to make your own.
The LF
ICs are common enough
to be found most everywhere,
whereas the DG308 analogue
switches are not. The author has
suggested they can be obtained from
a number of sources but we have
been unable so far to find anywhere
except RS Components.
Your best bet here is to order the
ICs through your local component
shop, or alternatively you can try: S &
.

R Brewster, 86-88 Union Street,
Plymouth, Devon. Tel: 0752
665011. The RS order number is

303-551.
No case description or size has
been given, as the case will depend
on how many modules you wish to
include. For those who intend to usethe
Pre -amp "as is", a small ali box with lid
large enough to take the controls, the
PCB and the power supply will suffice
for the time being.

HE

FREE CAREER BOOKLET
Train for success, for a better job, better pay
Enjoy all the advantages of an ICS Diploma
Course, training you ready for a new, higher
paid, more exciting career.
Learn in your own home, in your own time, at
your own pace, Through ICS home study, used
by over 8 million already! Look at the wide
range of opportunities awaiting yob. Whatever
your interest or skill, there's an ICS Diploma
Course there for you to use.
Send for your FREE CAREER BOOKLET today

-no cost or obligation at all.

ono am sum me ii!
C . G BASIC

ELECTRONIC
ENGINEERING
COMPUTER

NC Et G RADIO

'AMATEUR'S Exam
III

RADIO Et AUDIO

I ENGINEERING
RUNNING YOUR

I OWN BUSINESS

I MECHANICS

I
I

PROGRAMMING
TV Et AUDIO
SERVICING

26

SEND FOR FREE LITERATURE PACK - TODAY!
8 SOPHISTICATED
KITS TO CHOOSE
FROM.

I

INSTALL-I

ELECTRICAL
ATIONS/CONTRACTING

G BASIC MECHANICAL ENGINEERING
C Et

To:

I

P. Code

Debt EAS74

I60 School of Electronics
160 Stewarts Road
London SW8 4UJ

LLMin IIII. II=

11

Electronic Ignition systems - contact triggered and contactless
Electronic Car Security Systems- including a new ultrasonic unit

Name

an Corporal«,

Ili

Car Drive Computer-with 12 functions

'Address

I

IF

Buy Sparkrite Brand Leading Auto Electronics
in self -assembly kit form -And save pounds!!

_I.

IMM NM MEI

.I ELECTRONICS

S

MI MEM

01 622 9911

-......-

CA:a t-

all hours)

MIN NM

SPARKRITE (A Division of Stadium Ltd.), Queensway, Enfield, EN3 4SD.
Telephone: 01-804 4343
NAME
I

ADDRESS

I

III

la

I

LMI MI

HJ
WI

III Ell

IN

MI

Hobby Electronics, July 1984

SOFT

Editorial
It is now official. The home computer industry has failed to

achieve useful objectives and this could "seriously affect

OPTIONS

future growth of the market". A Gallup poll says so, and we all
know what jolly useful things opinion polls are.

This one is based on research among "middle-class parents
who have observed little educational benefit from home
computers bought for their children", and the study says, "We
know that what actually happens is the child, usually a boy,

ends up using it solely for playing games" instead of doing
homework on it, or learning to program.

There follows an interesting section on statistics: so many
machines bought at a cost per unit of under £170 (why don't
they just say Spectrums and be done with it?); numbers bought
at Christmas; total in UK, etc; then the really good bit, where
the document sets out its thoroughly researched conclusion:

"We have now potentially 2.5 million homes in which the
parents are realising, perhaps only now, the error of their
decision."

Lest you feel this is all too arbitrary to be taken seriously, I
must say that I read about it in the Times; and at least one
software house has mentioned the poll in its recent publicity
handout, which indicates that it's well on the way to passing
from the realms of opinion into established fact.
I wonder if Christopher's parents know how disillusioned they
are? Christopher is ten, and when he and a friend came in from
bob -a -jobbing during the Easter holidays, they tried to work

out the finances of their endeavours on the calculator. They
failed.

Contents
Computers On Camera

2

Combining the entertainment value of
television with the popular appeal of the
microcomputer offers possibilities for more
than just fun and games.

Soft Talk

6

Plain language reviews of software for
learning.

Stanford -in -the -Vale

survey says. As for Hazel, Kate, Josephine, Nicholas, et al, their
interest is a mere micro -illusion. The people of Gallup know .

10

Someone I know fell for the advertising hype surrounding the
latest hi-fi system during the seventies boom, only to discover

for the first time that he was deaf in one ear and couldn't
.

Tandberg's computer -controlled cassette
deck assessed as a tool for computer assisted learning.

Soft Options, july 19R4

is not really interested in doing maths with his computer he must just be playing games on it, because that's what the

disillusioned people around. New technologies are susceptible
to impulse buying by consumers who subsequently discover
it's not what they expected.

Experiments with microcomputers at a
primary school in the heart of the
countryside.

Editor: Ron Keeley
Associate Editor: Mary Sargent BA
News Editor: Helen Armstrong BA

And I must remember to explain to Mike that his nine year old

What nonsense it all is! Of course there are a number of

School Report:

Programmable Learning System

So they sat down and wrote a short program so that the home
computer could do it for them. The program worked.

.

14

benefit from its highly balanced twin -speaker, ultra -fidelity
capacity.
And doubtless the home -micro industry has suffered similar
casualties.

Nevertheless, I suspect the computer business will survive
these devastating findings. After all, even in this day and age,
not everybody either can, or wants to, drive a car, but nobody's

predicting bankruptcy for the Ford Corporation.

S1

Computers
On

Camera
Too many people are bewildered by computers, even
frightened of them, says the Saturday Show's computer
expert. That's why, although their job is to entertain a
young audience, they aim to enlighten as well. If
parents benefit as well as kids, so much the better . .
by Helen Armstrong

Glitter, spangles, music
and laughter. These are not
the usual surroundings for a
computer, you might think,
but to the team on ITV's
popular children's magazine
programme, the Saturday
Show, they are at least as
natural as the classroom or
the family TV set. While
computers are not yet
endowed with the glamour of
a pop star or a formula one
racer, presenter Tommy
Boyd and producer Glyn
Edwards felt strongly that
the microcomputer's
technocratic image could be
brought down to earth to
provide entertainment and
practical information for
their young audience.
This conviction led to the
show's researcher, Robin
Eastwood, to track down
computer journalist Chris
Palmer to act as the show's
consultant on all matters
computerate. An expert at
the age of 20, Chris was a
member of the young
computer generation, while
being experienced enough to
take a broad view of the
subject. Chris resents being
called a whizz -kid. As he
points out, the real "whizz -

kids" are around 14 - or
younger - falling into the
age bracket of the Saturday
Show's audience.
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But the computer corner is
not aimed at the elite of the
youngsters to whom
programming a computer
seems to be as natural as
talking. They are concerned
with the other 98 percent,
the ones who are curious, or
who haven't yet seen enough
to be curious, or who have
seen just enough to be
intimidated, baffled or bored
stiff by the whole idea.
Perhaps unsurprisingly, the
germ of the curiosity which

the show's staff detected had
arisen from what must be
the most glamorous aspect of
computing to most teenagers.
No, not space invaders, but
the wealth and fame
achieved by the invader's
inventors, the freelance
program writers, sometimes
only 15 or 16 years old.
The production team became
aware of this interest after
a spate of news items in
1983. As a result, they asked

Chris at first to organise a
couple of general-intrerest
items on computers. These
were a success, and Chris
was asked to supervise a
regular computer slot,
thereafter known as
Interface. The task, as he
saw it, was to present microcomputers to the school -age
audience without preaching
only to the converted. To do
"We have done some pretty
revolutionary things" says
Soft Options, July 1984

Chris. "We were the first to
transmit an actual computer
program, live on the air, so
that people could record it
in their homes, take it to a
computer, and run it. All
they needed was a tape
recorder, or a video
recorder."

Not that this first in
computing and broadcasting
was trouble -free. The
program broadcast was a
game for the Spectrum, and
viewers were invited to send
the solution to the game to
the programme. When no
response came, the team
checked a recording of their
own broadcast, and found
that electrical noise from the
studio had destroyed the
program as it was sent out.
They re -broadcast it in a
subsequent programme, and
presto! three hundred replies
arrived. The over -the -air
software was a success,
showing how computer data
could be sent simultaneously
to every home in the country
and stored for future use.

This is just one example of
Chris's policy of taking
ordinary domestic
microcomputers and doing
unusual things with them.
Computer graphics are
inviting because they can be
altered in colour and form to
suit the user, and can be

printed out - in different
coloured versions - and
kept. A computer -controlled
robot, too, went down well,
not least because it showed
the experts having their own
problems as the little robot
stubbornly refused to do as
it was told.

Definitely for the
initiated was the show's
competition, co -sponsored by
Commodore, to write a
program. The response,
amounting to several
hundred programs, was
remarkably good, especially
as this could only include
youngsters already owning
and programming their
computers. "It took us two
weeks to work through them
all" recalls Chris.

During his time working
with computers, Chris has
Soft Options, July 1984

been impressed by the
unusual relationship between

humans - especially, but
not exclusively, youngsters

- and their computers,
which seems to exceed the
intimacy between some male
persons (typically) and their
motor vehicles.

"They talk to them" explains
Chris. "And, unlike any
other piece of machinery, the
computer answers back. I'm
not talking about speech
synthesisers, although that
could come! But BASIC, or
any computer code, is a
complete language which can
pass information about what
is going on inside the
computer, in response to
instructions from the user. A
language like BASIC is not
so very different from
standard English."
The complete absorption in
the computer experienced by
some users is not merely
because they can converse
with them. "Kids want to
have fun" says Chris, "and
once they know how to use
it, the computer offers
almost infinite fun and
amusement. It engages their
sense of fantasy. It can be
their plane, their space ship,
their jungle, their games
board. It's a window into
another world." It's the
software which is important to
them. It's malleable and
intangible, like magic. Once
they have learned to write
and modify their own
software, they can conjure
up whatever scenario they
want."
This special relationship
with computers has,
apparently, both positive and
negative results. Shy people
are often drawn out by their
enthusiasm and become
communicative, but others
become so absorbed that
they are only concerned with
their machines and other
enthusiasts, giving rise to the
little clusters of "computer
buffs" who huddle together
talking an incomprehensible
jargon.

Fortunately this excess
mystique will become a thing
of the past, as more people

Let's not get too serious. This is a Saturday morning variety show,
and everyone's in it to have some fun. Presenter Tommy Boyd, in his
Saturday Best, prepares to count in a competitor on Up For Grabs.

become acquainted with how
they actually work. "Many
parents find them scary"
says Chris. "They've heard
that the computer is the
most powerful tool ever
invented, something that can
take over the world. On a
more practical level, they are
afraid that the computer will
replace them in some way.
Then they see that their kids
can control computers almost
naturally. They're afraid that
their kids are more
knowledgeable than they are,
and terribly different. This
happens when the kids are
very young, and it worries
the parents. But all that is
happening is that children
pick up new languages faster
than adults, and learning
computing is learning a new
language.

'

"Computers very rarely get
used for practical
applications in peoples'
homes. How many people do
you know who actually keep
their accounts on a
computer? That tends to be
limited to the salesmen's
schpiel. They mostly get
used for playing games.
Interested kids gradually get
bored with playing games,
buy some add-ons and start
programming. They start by
writing their own simple

games, they read the manual,
and gradually find out just
what the machine can do.

But Chris is keen to promote
the very realistic view that
learning how to program is
not the only route to
understanding computers.
Far from it: programming is
a specialised task. Most
computer users don't need
any knowledge of
programming at all: the
software is already witten
and packaged. The majority
of professional users don't
even have contact with the
software.

But I wonder, does the sight
of Chris's computer
complex, roped together with
cables and not always
responding on cue,
contribute anything to the
confidence of the uninitiated
child, let alone its parents?
Chris reiterates that children
want to be entertained, they
like a challenge, and they
want to know that they can
get their hands on these
pieces of machinery and do
things with them, that it
doesn't matter if they don't
always get results first time.
Once they know that they
can experiment, that they can
make mistakes without
breaking anything, and that
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the results are there as they
hunt for them, the barriers
are down.

However, linking the joystick

to the robot arms - not
originally designed to be

joystick controlled - and

The next step is to get
"hands on" the machinery.
Inspired by the traditional
"grab a gobstopper" seaside
game, Chris devised "Up for
Grabs". Like the original
game, this involved one
mechanical grabbing arm,
operated by remote control,
which the players use to
fish for prizes. The difference
was that the player in this
case could be five hundred
miles away.

The motorised arm would be
controlled by a computer in
the television studio, but
would be connected via
another computer to a
joystick controller in the
home of a volunteer viewer
somewhere around the
country. The signals would
be passed from the viewer's
living room, to the television
studio in Birmingham, down
the telephoe lines. The
player would watch the
robot arm on television, live
as it happened, and attempt
to manipulate it to collect a
trophy from the array of
prizes.

feeding the real-time signals
from the distant joystick via
the telephone to the
television studio so that the
player could see what was
happening needed a
completely new piece of
software, which Chris wrote
himself. As it was
experimental software, he
designed it so that he could
recompile the program in the
morning before the show
began, using PET speed
compiler software, if he saw
a way of improving it.

The robot arm itself,
Armdroid I, was contributed
by Colne Robotics, who also
made some modifications to
it to make it easier to
control. In the studio, the
arm was given an orange
livery with fluorescent green
grabs, the better to tone in
with the show's sparkly
decor, mounted on a
revolving rostrum, and it
was ready to go. Meanwhile,
the computer corner's Man
On The Spot, Simon
Rockman, was standing by to

travel to a distant place,
armed with joystick, modem
and computer, to set up the
controls needed to operate
the arm.

"We had a good response to
this" says Chris. "We would
probably have had an even
better response if we had
made it clear that the kids
didn't have to have their
own computer, or the right
sort of computer. We
provided all the equipment.
It would be impossible if we
had to adapt a whole lot of
different set-ups." Chris
prefers to work with the
Commodore 64, which he
knows well and finds
excellent for control work.
On the strength of this,
Commodore provided a
modem and other equipment
for Up For Grabs.

Once everything is linked
up, making the grab is not as
easy as A -B -C. Real-time
machine control by

telephone is not a
commonplace requirement,
and ordinary modem links
are not designed to encode
and decode signals quickly
enough for a mechanical
gadget to respond smoothly.

"The Rick Wakeman of the computer keyboard" - Mr. Palmer co-ordinates micro, modem and a string of
back-up systems to put a viewer in charge of the Armdroid.

S 4

The movements of the arm
are more complex than the
normal up -down -left -right -

fire of joystick commands,
giving the player a different
set of responses to become
accustomed to before the
game. Chris got around this
last factor, largely, by
organising the control
software so that the arm
mirrored the movement of
the joystick as much as

possible - but there was
still the grab to manipulate.
Nonetheless the movements
of the arm occasionally
appeared eccentric to say the
least. And the player had
exactly one minute and
twenty seconds to grab the
prize. A minute is a long
time on television.
Watching the robot arm
perform live, the catch in the

grab become apparent literally. Chris contacts the
player of the week by
telephone and puts him in
touch with the arm. As the
countdown begins, he stands

by with a spare joystick they even have an
"understudy" player
standing by in case of line

failure - and calls
instructions to the player.
The arm begins to move, in
response to the joystick on
the other side of the country.
It moves uncertainly at first,
peering around. Then it
begins to home on one of the
packages. The player can
only follow its progress via
the television. On the TV
screen, the robot's grab is
clearly linked up to a prize, but
seen from another angle, it's
a good six inches to the left.
The player can't see this.
"Right, go right" calls Chris.
Eventually the player of the
week manages to lift one
prize away and drag off
another, blundering into a
few more on the way. "This
is the best one we've had so
far" Chris enthuses.
"Usually they just knock
them over. We give them all
the help we can, but the
two-dimensional TV picture
doesn't give enough
information. There's no
parallax to guide them. We
stopped using the rotating
rostrum after the first couple
Soft Options, July 1984

of attempts."

Nevertheless the studio
audience are cheering the
arm, apparently moving of
its own accord. The player is
up in North Wales, and is
the last contestant. The
experiment has run its
course, the series is ending,
and when it returns there
will be something different
but, if Chris has his way, no
less experimental.

What about the entrants, I
asked. Computer freaks tend
to be male. Are they all
boys? "Mostly, but we've
had about twenty per cent
girls replying, which isn't
bad." I asked why he
thought girls seemed less
interested in computing than
boys. He gave the opinion
that they weren't encouraged
enough, and that they
wanted to see something
useful that they could do
with computers. He does not
see cookery software as an
answer.

Chris doesn't see the
Saturday Show's computer
corner as overtly educational.
"It's a Saturday morning
kids' programme, we don't
want to be seen as directly
trying to educate the kids.
But we try to educate them
subtly." So why attempt to
educate at all? "There are a
lot of people who are very
confused about computers.
Any hints and tips they can
get are a help.

Chris also has his views on
educational aspects of
computers, especially about
teaching computeracy. The
computer as a window on a
magic world where anything
is possible is a view which
has impressed him.
"Educational programs can
encourge kids to play, and
therefore to learn" he says

- reinforcing a view which
is developing here at Soft
Options. "You can get their
attention by playing up the
fantasy element; when they
get the questions right,
especially. This is primarily
for younger kids. The older
ones are better at just
Soft Options, July 1984

Tommy Boyd demonstrates the "parallax problem": the two-dimensional TV screen gives a flattened view
of the arm and its targets, so that it is very hard to judge where the arm is pointing.

working through the
examples, using the
computer as a personal
teacher. There isn't a great
deal of this happening yet."

"Schools don't have enough
machines. A school tends to
have "a computer". You
need one per child. That's a
purely an economic
problem."
How does he rate software as
opposed to textbooks as the
educational medium?
"That's hard to say, but
good software could be easier
to index because the
computer can search very
quickly through the material.
There's not much software
of that kind."

As to teaching computing,
he doesn't like to see too
much on the school
curriculum, believing that
formal teaching can put
youngsters off programming,
which they often teach
themselves out of
enthusiasm. He thinks they
should be told to "go away
and play with the
computers" to see what they
can get out of them.
"What should be done" he
says "Is to teach people

how to use computers,
instead of how to program,
which is specialised. The
time would be better spent
in teaching them how to
extract information from a
database, how to use the
system, how to use the
power of computers to access
information. This is what is
meant by Information
Technology. I think that the
teaching of computing is
being formalised in the
wrong direction."

Talking after the show to
Tommy Boyd - who refers
to Chris as "the new Barnes

Wallace" - I learned
another angle of the
Saturday Show's
involvement with computers.
According to Tommy, both
he and the show's producer,
Glyn Edwards, are
"converted computerites".
Tommy's father was a
computer engineer on the
juggernaut -sized mainframe
computers of the fifties
"where you had to work all
week to get the thing ready
to operate for two hours on a
Saturday, and it could do

less than a Spectrum" these machines didn't
capture his imagination.

Microcomputers did,
however. "They looked like
fun and they are fun" he
says. "I play with my
computer." Tommy reckons
that youngsters presented
with computers start off by
playing with them, and
gradually progress to writing
programs. He claims that he
can't write programs himself

- the furthest he has got is
around 100 lines - because
he doesn't have the large
amount of free time needed to
become familiar with the art.
"After doing about ninety-six
hours in one week, you begin
to develop a relationship with
the computer" he says.

Having begun with a game
that mimicked an oldfashioned seaside game,
Tommy would now like to
move on to something
futuristic "With fantastic
visuals, like a videodisc game

- say finding the way out of
a maze". The next series
of the Saturday Show will
have a new producer,
Graham Mole, and a new set
of attractions including, we
hope, another contribution to
the cause of making the home
computer so familiar that

"techno-fear" is in the
forgotten past.
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This month's reviews have been written by primary
and secondary teachers, and by parents with children
of the ages catered for by the particular programs on test.

Words, Words,
Words

A.S.K. knows what it is doing

(A.S.K. Software)
BBC Computer

probably for the home user
rather than the teacher, who

lies in the educational notes,
which give some helpful hints,
could very easily introduce the

Recommended for ages 5 to 8

program as part of the class

Price: £9.95

Oltr.

Words Words Words
For the BBC Microcomputer Model B
and Acorn Electron

activities.

Reviewed by Roger Battley

The particular point which

The program comes on a impressed me concerned

upper and lower case letters.
twelve page booklet. This is Displayed letters are always in
wholly adequate document- lower case, regardless of
ation, and the quality of the whether the CAPS lock is on
cassette together with a small,

and

paper and layout are designed

or

usable program.

upper case.

off,

this, as

the

to give the impression from handbook points out, could
the outset that no effort has cause confusion because the
been spared to create a good, letters on the keyboard are

And this initial impression The booklet suggests using
to be extremely stickers printed with lower
accurate; a good, usable case letters when younger
program is precisely what children are using the proproved

A .S .K. have produced.
It is aimed at the 5 to 8 year age

group, with the degree of
assistance decreasing for the
older child.

The booklet is divided into
sections, one of which gives a
very full explanation on how to

gram, which indicates that the
writer really has thought about
computers vis a vis children.
Perhaps some enterprising
manufacturer might consider
offering a lower case keyboard
for use in infant and primary
schools.

At the end of the booklet, a

with possible problems.

list

of words used

program
is

is

in the

given, with

alternatives in some cses.

always welcome, both to home
users and to harrassed teachers

For example, a drawing of a

working under pressure in
classrooms, and it is a pity

bus can be identified either as
such, or as a coach.

more programs are not as well
introduced as this one.

I found one error, when the

Another

$6

indication

that

accepted her input, that

word "ant" was not listed, but
since my daughter was able to

is to build up a scenario by

correctly spelling the names of
things drawn by the computer.
hardly significant.
The really captivating aspect is
As for the program itself, that when the game has been
this has been equally well successfully completed, the
thought out. Since I consist- finished picture is animated as
is

ently forget to rewind a tape a reward. The children who
after loading, the fact that this played the game enjoyed this
one was recorded on both sides

prejudiced me in its favour.

load the program and cope
This sort of information

identify it and the computer

very much.
A menu gives a choice of eight

felt that it was very places which can be visited
thoughtful of them to print during the "writing" of the
clearly on the cassette the time picture story. You can visit
needed to load the program. If them in any order, with the
I also

a teacher knows it will take 4 limitation that the castle
minutes 25 seconds to load, it always leads to the end of the
helps with lesson planning. program.
And as it happened I had no
difficulties with loading, at all. The "sound track" volume is
adjustable and it is worth

The object of the program doing this before you select the
Soft Options, July 1984

quackish, but this seemed to recommend Words, Words
worry me more than it worried Words for use in any primary
school and I am equally sure
the children.
that parents using it for
I would like to see, as a future children at home would be
development of this program, pleased with it.
possibly on disc, a facility for
creating characters and scenes A.S.K. programs are available
oneself, and so expanding the mail order from A.S.K., at
word list to make a highly London House, 68 Richmond
Road, London SW15, or from
useful program even better.
the same high street outlets as
Having nit-picked, I must Acornsoft, who are marketing
now say that I can thoroughly their software priced £9.95.

Pathfinder
first loction; this is done by

"spotted" the different creat-

typing in the name of the scene
required.

ures.

In my opinion, this is a most
Once the location is chosen, a
series of objects such are
presented for identification
and their names must be
correctly spelt.

successful program, and could

well be used with successive
classes in schools. The words

it uses formed a good basic
vocabulary of object names
likely

Two attempts at each answer
are allowed, and if the word is
properly spelt the object is redrawn as part of the scene to be

to be frequently en-

countered, and the program
worked well on a black and
white screen. In colour,
however, it really came to life.

built up.

If the answer is wrong, the
computer gives the right one,
but the object is not included
in the finished picture.

When the picture
complete,

the

is fully

animation

starts.
A duck swims across a pond, a

a rabbit through a maze. The
maze is created by a random
procedure at the start of

(Widgit Software)

Did I have any criticisms? At

the risk of being petty, I felt
that some of the sounds
produced by the objects, when

animated, could have been
more realistic.

The duck for example, spoke
a language entirely un-

ducklike to the conniseur of

16/48K Spectrum
Price: £5.95

each turn, and takes a few

seconds.
Reviewed by Gerald
Lockyer
Pathfinder is an attractive set The final maze always,
of four programs appropriate miraculously, allows for only
for infants or pre-school one pathway through it!
children. The instructions tell However, since even the blind
us that the programs are alleys are paved with carrots,
intended to "help children which the rabbit systemthink in spatial terms and plan atically chomps as he advances
moves ahead", and I think he'll probably want to eat the

they will succeed.

lot before leaving.

They also demonstrate some Kangaroo is also a maze
important computing con- game, with the added attractcepts for beginners, such as ion that a sequence of moves
automatic execution of a list of
instructions. The programs
are quick to load, can be listed
and will run on either the 16K
or 48K Spectrum.

then press G for GO, the

programmed kangaroo jumps
five squares up and one along
In the first program,Rabbit, - unless he hits a wall, due to
four cursor control keys move a miscalculation.

car drives into its garage, a
balloon floats away and bursts
or a girl posts a letter.

can be entered before they are
executed. If, for example, you
enter 5 followed by 1 and

PATHFINDER INSTRUCTIONS

PATHF
ahead

The animation was sufficiently

well done to hold my seven
year old daughter's attention
even after several demonstrations of the same sequence, and
it certainly encouraged her to
try other locations to see what
would happen.

TO RETURN TO t NSTRUC It° Qs

t

ex,t the phArath type 0 Aga",
tht. compute( but wo hav°ROE TT 0 RF n?Jti

MAZES RABBIT and KANSA

The final venue is a suitable
castle scene and involves a

Firkee

a rat

ghost and a wise (BBC?) old
owl, which were particularly
enjoyed by my children.
The program ends by generat-

'

am for

16/48k SPECTRUM

ing most of the characters

one QC'

Trite
diffic;,Ity

featured along the way,
and moving them slowly and

randomly around the screen.
This, in itself, the children
found entertaining as they
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Software

Ltd

FOR CHILDREN

$7

fying the unfortunate Egg's

fNSTRUCTtONS

THE

HUMPTY DUMPTY
MYSTERY.
&WHO KILLED COCK ROBIN?

"The Humpty Dumpty Mystery"
CAPS LOCK must be oft during
mpty"
these programs.
Game 1L. Find out who pushed Humpty ott the wag by
asking questions and making guesses.
SIDE A,
LOAD

VOCABULARY'

blue
red
purple
green

hat

badge
eyes
mouth
jacket

yellow
white
a
black
Mode I For early readers who are not yet good at
spelling. Enter colours using the colour keys
on the spectrum.
Enter nouns and names by initial letter,
Mode 2 Whole words must be typed in,
This program develops skills in logical thinking.
Game 2. Is loaded from an option from Game 1 You
gel a glimpse of the culprit, but can you
remember well enough to describe him
Uses the same vocabulary and modes as Game 1
This program develops memory skills.
SIDE 8:
LOAD "robin"

"Who killed cock robin"
CAPS LOCK must be oil during this
program.

widgit

Can sparrow's confession be believed'?
Find out WHO killed cock robin. WHERE and WHEN.
Use clues and logic to help you.
Needs some reading ability. 4 skill levels.
Develops logical thinking and memory skills.
PRESS CAPS SHIFT 8 Z together to leave any of these
programs and return to the start.

FOR CHILDREN

WIDGIT SOFTWARE LTD.,
48 DURHAM ROAD, LONDON N2 9DT.

48k SPECTRUM

S

wa

d

attacker by dint of remembering his colour scheme, briefly
glimpsed as he gloats over his
villainy. Questions and an-

swers develop a description of
the man and points are
awarded for accuracy.

The younger children found

that the mechanics of this
game easier, and it is a very
good program for developing
visual

memory and visual

discrimination,

which

are

essential skills in learning to
read.

The third game is

Who

Killed Cock Robin, which
uses logic in the same way as
Mastermind by Invicta. Sparrow has confessed to the

dastardly deed, but we are
invited to query his guilt.
Detective work is required to

option of

flushes as he retraced his path.

entering and executing one

Adult supervision is needed,

move at a time, or of plotting

both to get the children started
and to applaud their skill. This
puts the emphasis on fostering
parent teacher involvement, a

You

have

the

his entire route in advance. All

the moves are clearly listed
beside the maze for checking,

and are flagged as they are
executed.

good component of software
for early learning.

In the third program, Pic- The programs are robust and
nic, the grid is still present but
without maze partitions. The
task here is to steer a monster
round four sites, so that it may
pick up fruit.

The game calls for foresight
and planning skill, since the
monster must not cross its own

trail, and the player has the
option of giving up and
restarting with the same
layout, which is friendly.
The final program, Frogs, tests
similar skills, with more sites

to visit and with obstacles to
avoid. The frog must cross a
pond, picking up as many as
possible of his six friends on
the way, whilst avoiding water
lilies and his own trail.

very simple to use, employing
a minimal set of keys, and are
distinguished by imaginative
screen designs and motifs,
which use cheerful, well contracted colours.

On the whole, Pathfinder is a
skillfully designed package,
well suited to its aim and at a

price which makes it a very
real alternative to toys and
books.

The Humpty Dumpty
Mystery
(Widgit Software)

16/48K Spectrum
Price: £6.25
Reviewed by Audrey
Verdin

Judged purely as games, all The tape consists of three
four programs share a weak- games, each involving at least
ness: there are no prizes for two skill levels. The Humpty
speed or success, and I think Dumpty game has two rethis might discourage some sponse modes: single key or
children

who

need

such

motivation. The one special
reward promised for a fully
pre-programmed

pushed off his wall with malice

was carried out.

aforethought, by one of the
King's Men, and the players There are four skill levels, and
must determine the culprit by from three to six suspects,
a series of questions designed times and locations may be
to establish the colour of his selected. The answers are
hat, badge, eyes, mouth and determined by logical deduction and

jacket.

If it

is

the occasional

clue, if requested. The clues
established that the themselves need to be ap-

felon's hat

is

not red, for proached logically.

example, then pictures of all

program

red -hatted suspects are re-

The

sufficiently narrowed.

advertised as "One of a range

uses

good

moved from the screen. An graphics, is well presented and
informed guess is possible, provides an interesting exerwhen the field has been cise in logical thinking. It is

of programs for pre-school

This is a game for one player, and primary aged children",
similar to the board game, but the children at the lower
Guess Who, by Milton Brad- end of the age range play the
ley. Young children found it games intuitively rather than
difficult to sort out the men's logically, and do not easily
names in the initial line-up of develop a systematic approach
twelve suspects, since there until they are about seven.

are no spaces between them There is no doubt that these
and they are written in capital programs represent a step in
letters.

However, they enjoyed the
pictures and loved it when
Humpty Dumpty winked at

the right direction. Widgit
have produced a truly educational tape, in the best sense of

the word. It is entertaining,
attractive and appeals to a
wide age range. At £6.25, it

the typing in of whole words,
which constitute a challenge
for older children.

them when they had solved the
mystery. From a learning represents excellent value for
point of view, the value of the money and is the sort of
game lies in teaching children package needed in primary
to recognise sets, and evolve a schools.
logical strategy in questioning. It will be also give pleasure

The first game is the "Humpty

Game Two involves identi-

kangaroo

was merely a series of hot

S8

discover the murderer, the
Humpty Dumpty has been time of the crime and where it
Dumpty Mystery" itself.

and value to children using it
at home.
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All Fingers Go

These phantom append-

(Micro Trust Software)

the -learning -to -touch-type

BBC Model B
Price £14.95
Reviewed by Roger Battley

All Fingers Go (Ultra Fast

ages hover over what we -in business quickly come to recognise as the "home keys", a
base from which to make all
moves to the rest of the keys.

comes in a moulded plastic

The first program is an
introduction to the keys, and
subsequent lessons followed in
a similar format to lesson 1.

case which holds the instruction booklet and two cassettes.

At first, the keys to be struck

Touch Typing) from the
National Extension College

The booklet gives an intro- change colour on the screen,
duction

to

the

programs,

which assists indentification.

together with a summary of The same sequence of letters is
the commands available to the then presented as a line to be
user.

It also gives instructions on
loading and running the tape,

copied, and the screen fingers
move to the next key as you hit
the right ones, but there is no
colour change.

and the warning that if you
have the disc interface fitted,
you must first reset the page

Each line has to be typed

to &E00.

move one.

This being done, the tape
loaded first time, every time. A
colour set is an advantage
when using this program, and

In the second part of the

there is a facility for altering

settings.

It is worth adapting the
to suit your own
prejudices and to find the

colour

particular combinations which

show best if you are using a

MEP T

letter sequence, but must now
type with no errors before you
progress.

As your fingers

BBC Micro Model B

leave the

MICROTRUST SOFTWARE

home keys, the diagrammatic
digits also move, indicating
which finger to use and where
the key you need is located. it
quickly becomes fairly easy to
type the right keys by
following the screen fingers,
and not looking at the
keyboard.

adapted so that words you could have been saved and
have found difficult occur compared with subsequent
frequently, which ensures that attempts, but this is a very

With each ensuing lesson, new

lesson are very concisely listed
in the handbook.

NATIONAL EXTENSION COLLEGE, CAMBRIDGE

you get the necessary practice.

a "beep" used to

keys are introduced, and by
lesson seventeen, you will have

The program has been written

volume of this is adjustable to
suit your mood, your state of

used every

with the beginner in mind.
The emphasis throughout is

key, always

or the time of day

assuming that you haven't
indulged in any short-cuts,

musn't disturb the
children while they're sleeping").

There are eighteen lessons in
all, which take you through all

nerves
("You

As a confirmed beeperphobe,

otherwise called cheating!

the processes of learning to

I was grateful for this very type.
thoughtful touch!
Each lesson begins with a
menu

The program, when loaded,
displays a menu from which
you make your lesson select-

detailing

additional

features useful to the particular lesson. Lessons are loaded
separately and if you leave one

with the keyboard layout of

uncompleted, you can return
to the point at which you left

the micro in the lower half and

off.

the instructions in the upper.

You can also check progress
and obtain a speed and error
analysis for each letter typed.

ion. The screen display is split,

The pictured keyboard has the
outline of a pair of hands over
show the correct finger needed
for each key.
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on accuracy, not speed, whilst
the division into eighteen
lessons enables the more

advanced student to join the
program at a level appropriate
to his standard.
I am very much a two -fingered

typist at the moment, but the
early lessons have conviced
me that touch typing is within
the reach of the patient and
self-disciplined user. The
program has a very friendly
approach which helps make a
painstaking process as painless
as possible.

It might have been useful to

the keys and this is used to
In

later

sentances

exercises, the
are automatically

minor point of contention.

The features found in each If you need or wish to learn

signal a typing error, but the

is

UI0

program, you have the same

black and white set.
There

V

three times before you may

the colours originally pro-

grammed. This has its own
sub -menu and the function
keys are used to change the

Ultra Fast Touch Typing
Alan Mackie

have a printout facility so that

basic keyboard skill, including
correct fingering and the like,
then this program should
prove invaluable. I certainly
have no hesitation in recommending it, and if you feel the
initial cost is high, I can only
say that the more one uses it

(and practice in plenty pays
dividends), the better the
investment becomes.

Just one other thing. Does
anyone where I can get a
program teaching
and self-discipline?

patience

All Fingers Go is available from

computer departments in W.

H. Smith's or by mail order
from Microtrust Software.

Microtrust Software,
National Extension College,
18, Brooklands Avenue,
Cambridge, CB2 2HN

the speed and error analyses 0223-316644

59

School Report

Stanford -In -The -Vale
There are enormous practical difficulties in introducing computers
into schools, but two teachers in rural Oxfordshire managed it
with energy, enthusiasm, and the active assistance
of a Parent's Association.
by Mary Sargent
Stanford -in -the -vale is a
small rural village with a few
shops, a garage, a village green

and a primary school which
boasts 142 pupils between the
ages of five and 11 years, and
five members of staff.

It is not a wealthy community
and the school buildings

reflect that fact. But if the
buildings are out of date and in

need of renovation, the
standard of education being
dispensed within the grey
stone walls is emphatically of
the 1980s, for Standford-in-

the-Vale is in the process of
achieving what many larger
and more sophisticated estab-

lishments only aspire to in
theory.

With only one RML 480Z and
a couple of Sinclair ZX
machines, the school has

1971,

and

when

Sinclair

computers, so that they would

the

Government's

launched his first computer,

not be frightened of them. scheme.

the two men together set about

This was to be their future. I

MEP

produced such a degree of harnessing the micro -revolut-

could see it coming into so As further proof of the success

computer literacy among the ion for the children's benefit
children that the difficulty it with an impressive dedication.

many

now faces is, what to do next?
But how has this odd situation

come about? The first thing
that must be said is that it
not have happened
without two specific factors:
one is Terry Rothwell, who
has been at the school for 17
could

years, first as deputy head and
for the last six years as

headmaster; the other is Bob

Loader, who met up with
mainframe computers as a
physicist at the government
research

establishment

at

Harwell and decided to take
his enthusiasm and expertise
into education in 1968.

He arrived at the school in
10

They started with a ZX
bought from school funds,
and without active understanding or support from
either Stanford or the County
Education Authority.
80

"One could see straight
away," says Terry Rothwell,
"that computers were coming

fields,

credit

card

form. In education, whilst we own microcomputers at home.
are trying to educate them for In an area where money is not

the present world, we must in vast supply, that sort of
also educate them for the domestic expenditure is a clear
future they will be living in." indication that the Stanford
parents still have faith in the
Initially, Mr. Rothwell used headmaster's vision.
his status as a familiar and
trusted figure in the com- It is just as well, for the school
munity

to

persuade

par-

in so quickly. They had such a
lot to offer education if

ents that his ideas should be

education could take advant-

such persuasion is necessary.

age of it, not only in basic

He has the active help of a

learning skills

but in the
interactive programs, making

Parents'

children more aware. When
we first started we were
basically thinking in terms of

year, which is largely used to
supplement the hard and
software support for the RML

of

system, partially funded by

children

being

aware

of the school's computing

systems, paying in shops - enterprise, some twenty of the
it's all there in an embryo older children now have their

given

a chance. Today, no

faces two major problems. The
first is hardware.

"I'm very pleased with our

computer. My only criticism
of RLM, indeed of all these
now raises around £1,000 a firms, apart frcm Sinclair, is
Association which

that they're all trying to make
their fortunes in one year. The
basic cost of the 480Z with a
monitor and so on is around
Soft Options, July 1984

£800. These sorts of figures
are way beyond any normal
primary school.
As teachers, we're delighted to

know that the RML network
exists, but there's no way in
the present economic climate
that anybody's going to be able
to afford one. I feel that

schools should be leading the
way as regards equipment and

not be behind homes. Take
colour televisions. 80% of my
children had colour television
before the school had one! It
should be the other way

round, but inadequate funding is a part of our lives.

I'm not criticising Oxford
They've done their
whack as far as they're able to
in the sense of the government
shire.

scheme, but we really need
about five government schemes. And the other aspect of
this problem is that, whilst
Sinclair's prices are steadily
coming down, Acorn's BBC
machine

and

others

have

actually gone up! As a non business man that doesn't
make sense to me."

With one RML and a couple of Spectrums in the school, interaction between children is inevitably encouraged.

subjects in which the primary
teacher feels confident.

Mr. Rothwell believes that a
teacher should be able to say,
"This is what I want to do and
I would like some programs to
supplement the work and
teaching I am doing." There is
no doubt in his mind that the
teachers must be dominant in

deciding the content of the
software.

The second major problem
the school has to contend
with is a lack of good software.

A lot of the programs are
maths based, since these are
the easiest type of program to
write, but the need at primary
level is for introductory
programs in English, Remedial Reading and other

It is not an area for the
computer experts or the

commercial firms and he is
depressed about the lack of
liason between the software
houses and in-service teachers.

He feels that four years ago,
the Government should have

set up a team of 50 people to
write educational software to
specific briefings, which
would have afforded some
kind of basis for educational
development, but he admits

software is available. I don't
know what the limits are as to

how far you can go with
computing in schools. It's like

so many other things, tele-

vision for example.
there is no easy solution to the
problem.
It's a novelty to begin with and
then later on the children
A good teacher cannot become insensitive to outside
always define why he operates stimulus. When we have telein a particular way, and vision programmes, I enjoy
therefore may well not be able them sometimes more than the
to communicate to a third children do. They watch teleparty precisely what he needs vision and immediately it's
in the software line, or why.
finished, sometimes before the

As far as Stanford itself is
concerned, there is one
member of staff who can
partially mitigate that particular problem. Bob Loader

end, they want to go on to
something else. And I think
the same thing will happen
with the computer if we're not
very careful.

has just spent some 300 hours
writing a program, usable on
either the 480Z or the
secondary schools' 380Z,
which demonstrates factor-

In some ways, you can never
win. If the programs become
more attractive, then children
may become blind to software
which
is less colourful but has
isation in a colourful and
a
lot
in
it. But we've just got to
graphic form infinitely superwait and see."
ior to many of the commerical
programs available.

This problem equates with

It is an unrealistic amount of a dilemma familiar to many
time on top of a teacher's teachers - if a reading book

already demanding work -load is designed with colourful
and in any event, few teachers cartoons and speech bubbles,
could work to Mr. Loader's is the child better motivated to
exceptionally high programm- read or seduced in to merely
ing standards. His personal enjoying the presentation and
commitment to computing in avoiding the learning process?
the school is total, but he is no
At the moment, as Terry
fanatic.

Rothwell says, "There's no
doubt

Uninterruped use of a computer at home allows more concentrated activity.
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about

the

terrific

"I'm cautiously optimistic motivation from the childabout the future. We have a ren," but they agree that, in
problem with the number of Bob Loader's words, "It's got
machines available and what

to be handled in the right sort

particular look
developments?

for

future

but how does Mr. Rothwell see
the situation in education as a
whole?

Terry Bothwell is sure that "If it hadn't been for teachers
robotics provides an immed- moving along with Sinclair,
iate answer. But like every who was the one who broke the
other aspect it must be market open in education, I
handled with care. The latest really don't see that we would
in technology is not auto- ever have had any movement
matically the best in all from the top, particularly in
primary schools.
situations.

"Floor turtles,

Some participants in a co-operative session lose interest occasionally!

of way, and it varies from time
to time as to how you're going

to use it."
Because Stanford was the first

primary school in the area to
show interest in computing,
there has never been any
question of facilities being
delayed or withheld. What the
County has been able to offer
under the MEP scheme, it has
offered, and Messrs Bothwell
and Loader have done the rest

with funds and support from
the Parents association.
"We're better off as a small

village school than a large
comprehensive. Even though
we only have one computer,
it's much more available to all
the children than in a
comprehensive, where there
are still only
machines and

scope of primary education.
Terry Bothwell believes that a
future based on half -day

perhaps best summed up in

schooling, with children
working from home using
computers as electronic books

older children, 11 year olds.
Big Trak - best toy out.

Bob Loader's assesment of the
computer's usefulness to
children.

very poor

But the things which are going

"It's got an immediate appeal

substitute for the personal
contact and interaction which
happens at school between
teacher and child and between
the children themselves. He is

to come in over the next few

and gets an immediate re-

years are the robots. No doubt
about it. Tandy have a superb
little robot at £30 and I can see
great potential there in a

sponse. The important thing is
it carries a person on,
whoever they are, a child or an
adult, and I think it is

hopeful that that particular
vision will founder on the
built-in social factor of

primary school situation universal in that it applies to

would be

a

the need most parent have for
their children to be out of the
house from nine to four.

So where does education in
general

and

Stanford

in

all ages and all abilities. It has
this ability to draw you on to
It would appear that Stand - the next step. I find this myself
ford -in -the -Vale has little with programming - you
cause to worry about develop- don't want to stop. It is so
ments in its own village school enjoyable to get on a bit
coming to a halt for lackofideas, further.
55

.

.

I don't think it's good to fix
any limits on it at the moment.
We don't know enough yet to

one or two
many more

say, don't use a computer for
this or that. You've got to be
very open about it and use it
when you feel it's the thing to
use."

programming. In a secondary
school they're trying to
prepare children for examinations in computer studies
and so on. We haven't got that
problem."

There is little doubt that the
school

"We would like to continue
"School Report" as a regular
feature in Soft Options. Please
write and tell us of your
experiences and experiments
with computers at your school.
Contributions from teachers,

forcing

programming into pupils. If
individual children decide to
pursue that angle, that is a

bonus, but as a subject for

S12

Stanford -in -the -

thing to use, but is using it in a
very effective way.

The men agree that they are

the classroom, it is outside the

in

Vale not only feels it is the

But what of the future?
in

What we really need in the

utely superb for older children,
a possible development for my

We're using it as a tool for
education, not to teach

interested

think, are

completely. Turtle is absol-

children.

not

I

exaggerated. In our situation, educational world is for some
you can achieve the same of the passion and the drama
attitudes and thinking with which is found on the arts side
Big Trak. At Primary school of teaching to be applied to
level, floor turtles are too computing. We need a sense of
urgency and enthusiasm, not
precise.
and
detachment
clinical
To have a Turtle drawing you scientific caution."
a little triangle, that doesn't
mean anything to the children. The underlying drive and
To have a Big Trak going rationale of both men's
through some chairs, now commitment to the micro that's a different situation revolution in schools is

pupils or parents are equally
"And if she presses these keys it plays Rhapsody In Blue".

welcome!
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Selling
Educational
Software?
Software Options reaches
the parents, teachers and
pupils you need.

NEC SOFTWARE

CROSSWORD PUZZLER
BBC B' AND SPECTRUM

A cassette of programs which allow you to
create, store and play your own crossword
puzzles. I ncludesthree demonstration data files

and instructional booklet. An ideal method of
improving juniorand infant spelling, helping with
revision facts, foreign language vocabulary etc.
£6.90 inc VAT

ALL FINGERS GO!
BBC 13'
Ultra fast touch typing course with a completely
new approach to learning to type- users follow

the computer's moving fingers on the micro's
keyboard. Eighteen lessons from beginners'

To Advertise

standard to full keyboard typing, including error
checking and speed measurement. Superb use
of the BBC's colour and graphics.
Set of two cassettes £14.95 inc VAT
40 and 80 track Disk £28.75 inc VAT

Contact:

Jo James
01-437 0626
extn 290

1

From bookshops or direct from NEC
NATIONAL EXTENSION COLLEGE
18 Brooklands Avenue
Cambridge CB2 2H N
(prices include post and packing)

SOFTWARE FROM FLITE:

RILE 13F1K

CARTESIAN
can graph the simplest of functions
Or the most complicated. It then goes on to do an awful
lot more. Like drawing the differential curve and finding
the definite integral. Like extracting roots wherever
they exist, even when the function has multiple roots.
Like solving complex equations. Like allowing for many
graphs to be overlaid one on the other. Like letting the
user animate the scales and axes in order to reach any
part of the curve, and to magnify segments.

YOUR BBC OR ELECTRON DISC DRIVE NOW HAS A WORTHY CARD
INDEX DATABASE AT AN EVEN WORTHIER PRICE.
Use it in the home, club, office or school. It's very
versatile.

1. Records are designed by the user.

2. May be used with one disc drive.

3. Allows selective label/envelope addressing or full
record recall.

Naturally if CARTESIAN can handle the functions above,
then it can also take care of quadratics, cubics, trig.
functions, polynomials, circles and elipses.

4. Search using ANY field.

5. Random access for fast operation.
6. Very user friendly.

CARTESIAN is available for the BBC
'B', Acorn Electron, Apple 11e and
Apple Europlus.

7.

40 or 80 track versions. A 40
track disc will hold up to 400
records depending on size.

PRICE:

Cassette: £24.90
Disc:
£27.75

8.

Sort, amend, recall, print -

0.

supports professional standard

Cartesian is fun to use, which
should go a long way towards
ensuring that it is used, and it
is both powerful and flexible
enough to be of real benefit to
any serious student of mathe-

features.

price:£15.90
Disc only. Please specify whether 40 or 80 track.

matics.
-Hobby Electronics

ACCESS, Barclaycard(VISA) and official

FLITE
software

Findrurn, Convoy, Co. Donegal
Ireland. Telephone (074) 47227

Mail Order (074) 22286 & (074) 22025rders

welcome.
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Soft Options looks at a computer -controlled cassette recorder
designed to make waves in computer assisted learning.
Reviewed by Margaret Curtis

The Tandberg TCCR, is
capable of being used, on its
own, as a high -quality conventional tape recorder and, in
conjunction with a micro with

RS232 interface, as a highly
sophisticated computer -controlled machine.

It has its own internal micro
computer which performs a
variety of tasks like winding
and speed control, scanning
its own keyboard, computing
the linear tape counter values
and displaying the results on
seven -segment LED digits,
and communicating with the
host computer.

What this all means to the
user is that the machine is
capable of winding the tape at
high speed, forwards or

backwards, and stopping
precisely at a predetermined
point.

The motor is controlled to
such an extent that gradual
acceleration and deceleration
is

possible

and the

usual

abrupt stop/start action of a
standard recorder is prevented. Tape slippage is thus
avoided and precise positioning of the record/playback

head on any part of the tape is
possible.

The operation is very quiet

capabilities of the machine.

and providing that there is
something on the computer

The Tandberg is an interactive
system. Together with the

user's

controlling computer it pro-

screen

to hold the

attention, the time taken to
wind through a C60 cassette is
not noticed.

"something"

The

on

the

The student's response might
be an input on the computer
keyboard or a spoken phrase or

sentence to the cassette. This
will trigger off an appropriate
material linked with text and reaction, leading either to
graphics displayed on the repetition of one or more
sequences, or to the next
computer monitor.
section of material.
After loading a program
from the TCCR530, the com- All the techniques of computer instructs it to present the puter -based learning may be
first sequence of audio applied, involving tutorial,
vides the facility to have audio

The overall effect is to give

computer screen is what the

ordinary cassette the
appearance of being randomly -accessed, although of

Tandberg system is all about.
very efficient storage

material. At the end of the

practice, testing, simulation

course the mechanics of the
situation are such that it is
merely being wound back-

medium for your computer

sequence control passes back
to the computer which
presents a commentary or
question to test the student's
understanding.

etc, and the computer can be
prografnmed to collect and
analyse student performance
and print out appropriate

the

wards and forwards with a
high degree of precision.

S 14

You could use the recorder
as

a

programs, your data banks or
(dare it be said) for your
favourite arcade game, but
that would be under -using the

records.
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Some examples of possible

the TCCR530 in a pre -deter-

uses are .

mined position and play an explanation of the student's

.

.

Table 1

In the Language Laborat- error, with some reassuring RF
ory: the computer could disply a sentence and switch the
TCCR530 into record mode

while the student reads the
sentence aloud. A variety of
features could be developed

Rewind fast - make sure the tape is fully
rewound and the tape counter zeroed.

messages that encourge some-

one who is making the same
mistake time and time again to
try a different approach.

including comprisons of the
student's pronounciation with
a pre-recorded version provided by the teacher.

Music Tuition: music lessons
might be adapted to the
system, with the possibility of
playing extracts from, for
example, actual orchestral
performances, whilst explain-

Problem solving (question

ing about the work or the

and answer exercises): one of
the limitations of these
activities in a conventional
computer -aided learning situtation is the restricted
amount of material which can
be displayed on the monitor.
It is sometimes necessary to

instruments in text, graphics
and manuscript form on the
computer
monitor.
The
micro's own sound capability
could also be used to illustrate,
simply,
certain
musical
phrases, or they could be

GT0122

Wind tape until counter reads 0122.

PL TO+002

Play the tape until 2 seconds of silence are
detected and stop.
(computer, then displays relevent material,
poses questions etc).

RT

Read tape counter (xxxx) into computer
so that it can be used later if necessary.
(Suppose user's input was a "wrong answer")

GT1441

PL TO+004

included on the cassette tape.

(Then, while waiting for user response maybe
)
just any keypress .

package", and the creation of

multiple-choice branching
programs is made quick and

formation on the computer

efficient

monitor, wind on the tape in

However, there is much that

with

their

use.

Play tape until 4 seconds of silence detected,
then stop. While the tape was finding 1441

the monitor could have explained the error
and the audio information from the tape
could have been supplementary detail.

erase the student's input in The computer software which
order to explain why it was allows these complex tasks is
wrong.
provided by an "authoring
With the TCCR530 it is possible to maintain necessary in-

Tape forward to position 1441.

.

GTxxx

.

Go back to the stored location where the
user error was detected, and continue.

can be achieved solely by using
BASIC.

computer, and worked very

mand language which is well
explained in the manual, and

A demonstration program was

well.

The Tandberg has a comwhich is easy to use. The
manual contains hints on

preparing programs and, best
of all, a short example of a
BASIC program showing how

provided, in which the user
took the role of a novice
leading seaman/yatchsperson
about to be instructed on the

practice and proper way to
give an International Distress

send commands to the

Signal in the event of the vessel

TCCR530. The complete set
of commands will not be
described here but a typical

capsizing! If you have always
associated controlled tape recorders with language labs

sequence is shown in Table 1.

and "la plume de ma tante"

to

then obviously you mtA think
To provide greatest flexibility

again.

in use, the logic functions of
the computer-TCCR530 interface are software defined.

In fact the TCCR530 has

As

a

result the operating

instruction manual can initially appear a rather daunting
document to those of us
unfamiliar with electronics.

However, the Tandberg staff
ato."" 4, fro.*VS
,0
OW*

4...
4
.....

400
9,

will be able to advise on cables,

many applications other than
computer -based learning, and
some of these applications
could also be used in schools
and colleges.
For instance, it can be used to
record data from a computer -

connections, and various

monitored experiment, with

parameter settings to cover the

the computer reading ana-

limited number of situations
that the TCCR530 is likely to
meet in any one educational

louge

environment.

information which would be
downloade to tape whenever
the compute'rs's memory
began to fill up.

The review model was
connected to a BBC Model B
Soft Options, July 1984

been designed to cope with

values (temperature,
pressure, velocity etc) and
converting them to digital

S15

importantly, an authoring
package which will enable the
naive user to create his or her
own course material easily.

Such authoring packages
are just becoming available

and it is hoped to review one
of them in the future issue.

With a school interested in
audio-visual teaching techniques, and with departments

actually creating source material (slides and tapes) as part
of their own courses, it would
not be difficult to envisage that
sufficient computer -assisted
learning material could be

generated in a co-ordinated
effort across several departments to justify the cost of this
very excellent machine.
Two versions of the Tandberg
TCCR 530 are available from
Tandberg. The single channel
version is priced at £425.53,
while the dual channel model is
£473.57. Prices to educational
establishments are substantially

With

the addition of

spoken sound track or, with a puter
an
back -projection box,
audio-visual learning program

Tandberg Limited,

give a straight forward slide

interactive systems again.
To make the TCCR530/Com-

configuration really
useful either software -plus audio packages should be
available (and this, as far as we
know, is not presently the
case), or, perhaps more

lower.

simple unit, it could be
synchonised with a slide
projector and be used either to

OPTIONS

COMPUTING

a

presentation with musical and

SOFT

- which brings us back to

ED -SOFTWARE

E d.s a r

EDUCATIONAL SOFTWARE
76 Woodville Road, Exmouth EX81SW
Tel: (0395) 275741
Cassette based Educational Software. for
BBC nnic,ro. Suitable for all from 7 to 18.

ing ages). MMaths/Placeval (add, subtract, divide. multiply and check place
values). Progo (S.95 LOG style includes
DRAWN, MOVE, TURN and a manual).
Also
TRANSforrnatton
goemetry.
ANAGRAM and BASICALLY BBC BASIC
Booklet 02118 others.

MICRO -COMPUTER
REPAIR SERVICE

APPLE COMPUTER OWN-

ERS: Super bargains on all your

favourite business, word processing, applications, educational and games software on

disk. Send addressed envelope

for detailed list to: Zytek Software, P.O. Box 51138, Kifissia
14510, Athens, Greece.

16

LS11 8,7G
0532-774 844

DIRECTORY

Why not upgrade your 48K Sinclair ZX Spectrum to 128K
with our special add on self contained board. For full particulars, & price please write with your SAE.

Spectrums £10.50
Vic 20's £12.50
C64 £15
(+ P&P & VAT)
Upgrades 16K to 48K for

Spectrum Easi to fit upgrade kit with full documentation 16K
to 48K kit Price £20-95

Spectrums issue 2 & 3.
We also repair all
commodore systems.

Tel: Slough (0753) 48785

We stock & sell Sinclair Product spares such as ROM, U LA,

Keypad Membrance etc. Please ring first for price before
you order.

TO ADVERTISE
IN SOFT OPTIONS
Phone Debbie

on 01-437-0699

SP

COMPUTER ADD-ONS

Leeds,

COMPUTER REPAIR SERVICES

Programs from £4.95 include: Whatsit
(20 questions type garnet.
Wordflashdo aid in the increase of read-

Revie Road, Elland Road,

ELECTRONICS
Specialists in BBC
Computers, Disc Drives,
Printers and extensive
range of software.
Full after sales service.

48 Limby Road,
Huckwall, Notts.
Tel: (0602) 640377

L

We undertake repair work for home computers. Charge very
moderate. Charges are as follows:
£15.00
Spectrum & ZX 81
£7.50
Power Supplies for Spectrum & Z81
£17.50
BBC Micros
£25.00
Any other Micros
NOTE:- PARTS & P&P EXTRA
We also sell electronics components
A

Byteronics Ltd
57 Parana Court, Sprowston
Norwich, Norfolk, NR7 8BH.

Tel:- (0603) 485194

Please add 15% VAT with all orders
P&P 60p For order under £10.00
P&P £1 .20 for orders above £10.00

Soft Options, July 1984

U Forward Bias

.

.

.

Questions, answers and errata from readers and writers.
Conductance Meter

Mains Touch Switch

(HE June '84)

(HE May '84)

the right of C4, which is unlabelled, is

A small miscalculation: in the text on
page 25, we state that 5n/mhos is
the equivalent of 50MR. This should

In Figure 4, on page 15, the transistor
Q1 has been omitted from the
component layout.
See the details below.
Additionally, the component just to

We are unable to show the
position of the missing resistor in a
diagram this month, but will send a
copy of the revised diagram to anyone
requesting it.

read 200MR.

D2.

COLLECTED BOOBS
Continuing excerpts from the Hobby Electronics Errata Box
Windscreen Wiper
connected to the top of RV1, not the
Russian Roulette
bottom. C7 can be increased to 100u to
Controller
(HE
April '81)
reduce 'thumps'.
(HE March '81)
In Figure 1, pin 1 on IC2 should be pin 3.
Figure 2, the Veroboard tracks
between the IC pins should be cut, ie at

In Figure 2, make sure that SW2 is a
'biased up' switch (ie momentary action).
Break connections on PCB to pin 1 and

In

D11, Ell, Flt and G11.

Super Siren Project
(HE April '81)

Pre -Amplifier (HE April '81)

In the Parts List, C2, 3 and 4 should be

In Figure 4, SW2 out -lead should be

connect to pin 3.

10u not 10n, and C5 should be 100u,
not 100n

HE

Argus Specialist Publications

. .

ETI SPECIAL REPORT:
CABLE TELEVISION
GOES DOWN
THE DRAIN?

Robot Arm Conversion

ft might not happen,
and even if it does,
It might not be
what we want

Project.

Turn o toy into a tool!

POOrrEft METER -Mae

reading*. wdlootOC power
MPC: The ZX81
Drumming Machine

(hit it with your
rhythm stick)

Instrumentation Protect;
The BBC Model Et
Transistor Curve Tracer

-add more
memory to ZaObased

°IMPUTING- .1,AUSIC

. . .

for the latest in electronics
and computing
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All About Electronics

ALL ABOUT
ELECTRONICS
Our Beginner's Series tells you all you'd like to know
about electronics. From start to finish. All about
components and circuits, all the theory you need to get
started in the world of electronics.

Keith Brindley

THROUGHOUT this series of All About

Electronics, we have studied various
aspects of electronics. First, we looked
at the individual hardware items which
collectively make up the family of
electronic components fundamental to
all electronic circuits: resistors,

capacitors,

inductors - passive

components - and the active semiconductor components, transistors,
operational amplifiers, logic gates etc.

Using these components we were

able to understand and learn how to use

the basic laws of electronics, and see
how the components can be combined
to produce electronic circuits. We saw
how transistors, resistors and capacit-

may be connected to produce
amplifiers, flip-flops, filters, counters
ors

etc. - all circuits which are the building
blocks of electronic systems.
Next, building-block circuits were
combined to give an appreciation of the
theory behind the two main concepts of

A Vs. D
Throughout the series, the concepts of
analogue and digital electronics have

been shown as separate, and with

little or no overlap. The basic difference

between circuits is the way individual
components are used. In analogue
circuits, for example, transistors are
operated in their linear regime, ie, they

smoothly control the flow of current

through them. In digital circuits on the
other hand, transistors are merely
turned on or off, switching the current
from maximum to minimum.
RESISTOR
CAPACITOR

However, this is not always the case.
There are many instances where
analogue and digital circuits join

together in one system. We did see an
example of such an analogue and digital
system when we considered time
division multiplexing of telephone

speech channels in telecommunications systems. In a TDM system each
channel

is

regularly sampled,

and

valves or codes corresponding to the
sampled signal are transmitted. In this
way values or codes of many different
speech control signals are transmitted

PASSIVE COMPONENTS

DIODE

ACTIVE COMPONENTS

TRANSISTOR

INDUCTOR

DIGITAL

ANALOGUE

I
FILTERS

AMPLIFIER

electronics: analogue and digital

GATES

FEEDBACK

COUNTERS

FL IP-FLOPS

REGISTERS

systems. We looked at telecommunications, and how many telephone speech

channels are multiplexed onto single
trunks. Generally, in this analogue
example, frequency division multiplexing is used to combine the many speech
channels, each of which is single side band modulated to a higher frequency.
Then we looked at microprocessors and
computer architecture to see how

complex problems must be broken up

into many basic and simple digital

OSCILLATOR

CPU

e.g. TELECOMMUNICATION

e.g. COMPUTERS

Figure 1. A 'family tree' of topics in electronics, all of which have been covered in

past instalments of All About Electronics.
INPUT 1

operations which the central processing

unit of a computer performs sequentially.

We may summarise what we have
observed, in Figure 1, with a "family
tree" of topics, showing how the
relationships between areas of study
define their position in the family.
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INPUT 2

ELECTRONIC
SWITCHING
DEVICE
(MULTIPLEXER)

ELECTRONIC
SWITCHING
DEVICE

2

OUTPUTSI

(DEMULT IPL E XE R
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INPUT 3

Figure 2. The principle of Time Division Multiplexing.
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adequately

1111

a

continuous

1101

1100

sixteen

ANALOGUE SIGNAL

1011

AIL

1010
1001

1000

(a)

represent

analogue signal. The four -bit digital
signal of this example only has 24 =

1110

0111

0110

Mg

IF

0011

0010
0001

0000

or rounding -down of the continuous

"

0101

0100

discrete steps, known as
quantization steps so, inevitably, in the
conversion of an analogue signal to a
four -bit digital signal some rounding -up

signal to match the sixteen quantization
steps must occur. Figure 4a shows an
analogue signal which is to be sampled
SAMPLES

bit

digital words by rounding -up or

rounding -down to the nearest quant-

ization step (Figure 4c). The digital

signal corresponding to the analogue
signal is shown in Figure 4d, and the
eventual analogue signal, after conversion back from digital -to -analogue,

is shown in Figure 4e. The distortion

1100 1010 0000 1001 0100 1100

(6)

six times (Figure 4b) and the sample
values converted to corresponding four -

due to the discrete quantization steps is
clearly seen, and is classed as an error

- quantization error - which in this
1

1

1

1

1

(c)

00

0

0

0

0

0

00

0

0

00

0

0

Figure 3. Pulse code modulations on
an analogue signal, showing sampling
and analogue -to -digital conversion.

over

Figure 4. The stages in digitising and
recreating an analogue signal:

the time division multiplexed signals are
transmitted as a pulse code modulated
signal, ie each sample value is

a) The signal.
b) Six samples
signal.

from the

taken

c) The rounded digital codewords.
d) The digital signal.
e The recreated analogue signal with
distortion due to quantization
errors.

(

a

In the national telephone network,

converted to a corresponding binary
number before transmission. Figure 3
shows an example where a possible
analogue signal is sampled, each
sample value is converted to a four -bit
binary number, and each binary number

is combined to form a single, pulse

code modulated, digital signal.
This example shows two things which
I want to consider now. First, the rate at
which the digital signal must be

transmitted - the bit rate - depends

)

1111 1110 1101 1100 1011 1010 1001 b)

(c

single telephone trunks. The
principle of TDM systems is repeated in
Figure 2.

ROUNDED

TH IS SAMPLE IS
ROUNDED DOWN

DOWN

primarily on the original analogue
signal. The important factor concerning
the analogue signal is its maximum
frequency, f max. If, say, the analogue
signal is a typical speech channel signal
which contains a variety of frequency
components in the range of 200Hz to
4kHz then we can define f max as 4kHz.

We know from the sampling theorem
the samples must be taken at a rate of
twice f max ie at 8000 samples per

1000

0111 0110 0101 0100 0011 0010 0001 0000 -

second, and so the bit rate of the four -bit

digital signal is four times this - 32kbits
- just to transmit a single speech
s-1
channel signal. Every such speech
channel analogue signal requires the
same bit rate so, if eight similar speech
channel signals, are to be pulse code

ROUNDED UP

0011

1001

1101

)

1100

0101

1011

modulated, time division multiplexed

1

1

0

1

1

00

1

00

1

1

0

1

0

1

d)

1

00

1

0

1

1

onto a single trunk, a bit rate of at least
256kbits s-1 is required.

example is one part in fifteen (because
there are fifteen quantization intervals
between the sixteen quantization
steps). As a percentage, the quantization error is 6.67% of the full output and
if the output voltage range is say, 1 OV,
the quantization error voltage is OV67.
Quantization error will fall as the
number of bits in the digital word
increases, so an eight -bit digital
codeword range will introduce a

quantization error of only one part in

255, a mere 0.04% of full output. Using

a larger number of bits per codeword
obviously increases the minimum bit
rate required to transmit the analogue

information in a digital way, but greater
is the
result. Eight -bit codewords are adequate for low -quality transmissions of

accuracy and less distortion

analogue signals such as telephone

speech signals but even the associated
low quantization error of eight -bit
codewords can be detected in the transmission of high quality music (for
example, high fidelity reproduction) and
frequently twelve -bit, fourteen -bit and
sixteen -bit codewords are used. We will
see an example later.
The circuits used to convert analogue
signals into digital codewords and

digital codewords into analogue
signals are known as analogue -to -

digital convertors (ADCs) and digital -to analogue convertors (DACs). Often the
principles used in DACs are also used in

ADCs, so we'll look at DACs first.

Digital To Analogue
One of the simplest types of DACs is
shown in Figure 5. It is based on a
binary weighted resistor network, in

which the resistor connected to the
significant bit of the applied
codeword can have any suitable value,
most

R. The resistor connected to the next
most significant bit has the value of 2R,

the next - 4R etc. In this way, the

What Do You Quant?
Second, this analogue -to -digital conversion relies on the fact that a digital
signal consisting of discrete steps can
Hobby Electronics, July 1984

voltage produced at the output of the
resistor network is proportional to the
digital codeword applied to the input.
Although this DAC is simple and
theoretically can be used to convert
45
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MOST

DIGITAL CODEWORD INPUT
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BIT

MOST
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SIGNIFICANT
BIT

DIGITAL

BIT

CODEWORD
INPUT

LEAST

O

SIGNIFICANT
BIT

ANALOGUE
OUTPUT
VOLTAGE
C7UTPUT

VOLTAGE
(ANALOGUE)

Figure 5. A binary weighted resistor

/7777

Figure 6. The R -2R resistor ladder type of DAC network.

network. This forms the basis of one of

the simplest types of DAC.
digital codewords of any number of bits
into an analogue signal, it does have

ANALOGUE
INPUT

VOLTAGE

LOGIC BLOCK

one disadvantage - the doubling of
resistor value for every bit means that a

COMPARATOR

wide range of accurate value resistors
will be required for anything other than
conversion of digital codewords with
less than, say, six bits.
Another type of DAC is based on the

DAC

MIINOMINCIAMI

resistor ladder network. In this DAC only
DIGITAL

digital codewords of any number of bits

length may be converted, simply by
extending the ladder.

Output voltages of both of these
circuits may be amplified by suitable
amplifiers; buffering the circuit and
increasing the analogue voltage range
to any desired level.

six approximations; eight -bit codewords
take eight approximations, etc.
Successive approximation ADCs are

ideal for conversion of low frequency
analogue signals such as telephone
speech channels, but the finite

conversion time does not allow their use

with high frequency analogue signals,
say, radar frequency signals - because
there is just not enough time between
samples to fit in the required number of
approximations. An alternative type of

circuit of Figure 6 which is an R -2R

two values of resistor are used and

required a six -bit register should be
used and the conversion process takes

CODEWORD
OUTPUT

Figure 7. The successive approximation type of ADC.
REFERENCE
VOLTAGE

ADC, known as the parallel converter, is
often used in such situations. Its basis is

shown in Figure 8 and consists of a
bank of comparators, each of which
compares the applied voltage with a

reference voltage. The reference

voltage for each comparator is different
and

Analogue To Digital

to digital codewords of any number of
bits simply by using sufficient comparators and resistors - but here's the

principles outlined here. ADCs, on the

other hand, can rely on a number of
principles and tend to be much more
complex. Two of the more common
types of ADC are shown in Figures 7

crunch.

The circuit shown would convert an
analogue voltage to a three -bit digital

codeword and uses seven (ie 23 -1)

and 8. The first

type, a successive
approximation convertor uses a DAC (of

comparators. An
converter, which

CODER
NETWORK

either variety previously discussed) in
the circuit. A comparator compares the

DIGITAL

output is high. If the analogue voltage is

CODEWORD
OUTPUT

input voltage. If the analogue input

greater than the output
voltage of the DAC the comparator
voltage is

output is high. If the analouge voltage is

instructs the four bit register to act as
follows:

voltage must be greater than the DAC

output so the comparator output is
high. This sets the most significant bit
of the four -bit register to logic 1. This
is known as the first approximation.

if the analogue input voltage is still
greater than the DAC output the logic
block sets the most significant bit of
the four -bit register to logic one, in a

second approximation. A third and
fourth approximation are then undertaken.
any

approximation

the

analogue input voltage is less than
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required for reasonable quality, would
need 28 -1, that is 255 comparators!
Such conveters are relatively expensive, but nevertheless are regularly
used because of their fast conversion
times. Parallel converters are, in fact,
quency that they are often referred to a
flash converters.

logic states of the comparator and

assume that the four -bit register is
initially zeroed ie all bits are set to
logic 0. The applied analogue input

eight -bit parallel
the minimum

is

so fast and can be used to convert
analogue signals of such high fre-

low. The logic block in the successive
approximation converter decodes the

after

generated by the bank of

The analogue voltage may be converted

Most DACs rely on one of the two

if

is

resistors in the potential divider chain.

MOD And DEMod

ANALOGUE
INPUT
VOLTAGE

Many electronic systems use ADCs and

Figure 8. The parallel, or flash ADC
which uses 2"-1 comparators.

the DAC output, the output of the
comparator is logic 0 and the logic
block resets the previous set bit of the

register to logic 0, and sets the next
most significant bit to logic 1.

In this way four successive approximations of the applied analogue input
voltage

at

each sample value are

undertaken in the analogue -to -digital
conversion process to four -bit digital
codewords. If six -bit codewords are

DACs and their use is becoming more

and more common with time. The

reason for this lies in the fact that the
advent of small cheap computers has
led to an enormous increase in digital
systems, which need to be interfaced

somehow to the 'outside world'. All

signals in the 'outside world' are
naturally of an analogue form, so

anywhere a digital system requires an
analogue intput or output, an ADC or
DAC must be used.

A form of ADC/DAC combination

called a modem is often used where it is

required to connect two digital system
over a single telephone -type channel.
Hobby Electronics, July 1984

All About Electronics
Figure 9. The use of a modem at each
SYSTEM A

MODEM

MODEM

SYSTEM B

TONES TRANSMITTED OVER
TELEPHONE LINES CORRESPOND
TO LOGIC 0 AND LOGIC 1
GENERATED BY SYSTEM A AND SYSTEM

end of a telephone line allows digital
systems to communicate in an

analogue fashion.

Figure 10. A low -power laser tracks
the bottom surface of a digitally
recorded compact disc.
COMPACT DISC
ROTATES

The basis of such a modem connection

is shown in Figure 9. "Modem" is an

LASER BEAM IS FOCUSED TO A
DIAMETER OF APPROXIMATELY
1 MICROMETRE

abbreviation for modular/demodulator,
and this gives a clue to its operation.

-

When one digital system, say System A,
wishes to transmit information to

System B, the digital codewords are
broken down into individual bits, and
information corresponding to each bit
is sent over the telephone line. Being
binary, a bit is either logic 0 or logic 1
and so it is a simple job for the modem to
modulate a tone onto the telephone line,
of one or two frequencies, depending on
the bit. At the other end of the telephone
PRISM ALLOWS LASER BEAM TO
PASS THROUGH ON ITS WAY UP
TO THE COMPACT DISC, BUT AFTER
REFLECTION FROM THE DISC, THE
RETURNING BEAM IS REFRACTED
OUT TO THE DETECTOR

line may be used for two-way digital

LASER BEAM GENERATOR

communication.
Integration and hybridization of ADCs
and DACs has meant that what used to
be quite complex and expensive circuits
are now comparatively cheap. They are
in fact becoming so cheap and readily
available that they are now being used

LASER AND DETECTOR ARE ON A
SWIVEL ARM ALLOWING THE 1.ASER
BEAM TO TRACK THE DIGITAL
INFORMATION ON THE COMPACT DISC

LASER DETECTOR GENERATES
A VOLTAGE PROPORTIONAL TO

THE DIGITAL INFORMATION ON

line, System B's modem demodulates
each tone received into a digital bit.
Modems are two-way communication devices and, whenever System A is
not transmitting data to System B,
System B can transmit data to System
A. Thus, a single analogue telephone

THE COMPACT DISC

in

LASER
DETECTOR

LASER
GENERATOR

16 -BIT

DAC

LOW PASS

16 -BIT

DAC

LOW-PASS

FILTER

LEFT

-0 OUTPUT

HIGH
FREQUENCY
AMP

areas of electronics which were

previously considered to be the domain
of analogue. One of the best examples
of the invasion of analogue/digital
conversion into analogue system is the
compact disc high fidelity audio players
recently developed and introduced.
The compact discs such players play are
small (41/2in) plastic discs with digital
information corresponding to analogue
music information recorded onto them.

RIGHT
OUTPUT

FILTER

Bits Of Music

16 -BIT DIG TAL INFORMATION
FROM COMPACT DISC

At the recording studios, ADCs convert
the analogue music into 16 -bit digital
codewords which, at the compact disc
factory, are transposed onto the disc.

MICROWAVE
114/11 GHz)

A laser pickup, shown in Figure 10

TORONTO

INTELSAT V
SATELLITE

tracks the disc and picks -up the digital
information, ready for conversion back
to the analogue signal which may then
be amplified to drive loudspeakers in the
usual way. The laser is a low -voltage,
semiconductor device, which radiates
infra -red light of a single frequency.
The lens focuses the laser beam to a
width of about 1 micrometre, within the
disc. Reflected light from the disc

DIGITAL

'LINK

LONDON

GOONHILLY
MODEM

TORONTO FIRST
CANADIAN PLACE
CODEC

Figure 11. A block diagram of the
main sections of a compact disc

AUDIO
CODEC

player.
PAL

NTSC VIDEO

VIDEO
STUDIO

Hobby Electronics, July 1984

AUDIO

LONDON STUDIO

Figure
British

12. A "block diagram" of
Telecom's new conference

television system (see overleaf).
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Figure 13. Footprint of the Direct
Broadcast Satellite Service, which

will be launched as a new television
system.

observe

its

position in

the sky -

although you will not see the satellite
because it will be 22,300 miles up! if you check the position of the sun at
three o'clock in the afternoon (British
summer time) in mid -October. At this
time the sun is directly in line with the
satellite's position. The aerial required
to receive the satellite's transmissions
may be sited at any point which is not in

shadow at this time, and must point
accurately at the satellite.
The satellite service, called Direct
Broadcasting by Satellite (DBS), will be
more effective than the existing
broadcast television service and will be

receivable at most if not all homes
within the UK. The existing transmitter
network, by comparison, only covers
about 90% of homes.
Five television channels will

be

broadcast by the satellite within the
range 11.7 to 12.1GHz (GHz =
x
1

passes back through the lens, back

businessmen's

towards the laser source, but is
refracted onwards by the prism so that it

years, a satellite, similar to that used for

falls on the infra -red detector. This
output voltage of the detector, after
suitable amplification, and processing
forms the digital input to the DAC. A

block diagram of the basic parts of
compact disc player are shown in Figure
11.
Although, currently, these players

and the discs themselves are quite
expensive (they are about the same
sort of price as top -of -the -range record
player decks and supercut LP records)
they do, according to the specifications,
produce sound of a much higher quality

conferences

in

the

future. Within the next two or three

BT's transatlantic video conferencing
service, will be used to relay broadcast
television pictures across the UK. In
fact, the satellite's footprint (ie the area
of the earth's surface it covers - shown
in Figure 13) will cover parts of western
Europe, too. The satellite will be
geostationary, ie it traverses its orbit
once every twenty-four hours, and thus

appears to be fixed in position when

viewed from the ground. You can

1012Hz). At these sorts of frequencies
the conventional television aerial is not
usable and a parabolic dish -type aerial
must be used the diameter of this dish is
about 60 to 90cm to provide good
reception, and obviously, to point
accurately at the geostationary satellite
the dish must be solidly sited.
Existing television receivers may be

fitted with converter -circuits allowing
reception of the DBS television
transmissions. Picture quality in this
case will, however, be no better than
that at present. New television
receivers, specifically for DBS reception
will, on the other hand, produce a much
improved picture quality. This is

because the DBS system will use a

An artist's impression of a DBX-type satellite.

than their analogue counterparts, with
added advantage that the compact
discs are not easily damaged.

Digitisation of audio frequency

analogue signals is not the only type of
analogue -to -digital conversion current-

in progress. British Telecom has
recently announced details of its new
transatlantic colour video conferencing
ly

service between the UK and Canada, in
which customers in both countries can

see and hear each other over a highspeed digital transmission link (Figure
12). The service is the first of its kind,
and further services, with links to the
USA, are in progress.
A special kind of ADC, named a codec,

(coder/decoder) converts the analogue
video and audio information into serial

digital information, ie a string of bits.

Simultaneously the codec compresses

the original picture signal so that a
reduced transmission capacity is
required.

A Bit Above Us
Of course, satellite television communi-

cations will not be restricted to only
48
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Figure 14. The contents of a C -MAC
type Time Division Multiplexed Signal
to be used in the DBS television
service.

DIGITAL
AUDIO/
DATA

CHROMINANCE

LUMINANCE

17.53uS

35.06uS

9.58uS

different method of transmission than
the existing PAL colour system which
we saw last month. DBS transmissions,

in fact, are an ideal example of how
digital and analogue concepts can be
combined within a communications

system. We shall

look

at

DBS transmissions will be based on a
colour picture system known as C -MAC
(an acronym for C -type sound,
Multiplexed Analogue Component).

Three types of possible sound transmission within the DBS channels have
been considered, all using digitised
audio information:

A -type, in which the audio signals are
all carried on a sub -carrier within the
channel. This (apart from the fact that
digitised audio signals will be used in
DBS) is similar in principle to the existing PAL television broadcasts, in
which a sub -carrier, 6MHz above the
vision carrier, carries the audio transmission.

B -type, in which the audio signals are
transmitted during television line
synchronisation pulses.

C -type, (the chosen type) in which
the audio signals directly modulate the

same radio frequency carrier modulated by the vision signals. DBS transmissions of C -type allow a maximum

of eight digital high-fidelity sound

channels. Two of these will be used
for stereo sound transmissions with
the television picture, the remainder
used

be

transmissions

64uS

DBS

transmissions in detail.

may

SYNC

for other music
or perhaps data

transmissions.
Time -division multiplexing of sound and
vision signals (a digitising process) will

channel capacity than does the
analogue signal itself. We saw this in
our earlier example of pulse code

Well, one sure fact is that there will be
a great use of computers. As more and

modulated telephone speech channels

reduced in size and built into single ICs,

where an analogue signal of 200 to
400kHz requires a bit rate of 64Kbits per
second for adequate quality. This
doesn't, of course, matter if an
unlimited amount of transmission

channel is available, as in the
telephone system where extra cables
can be laid as and were required. In a
broadcast radio system, on the other
the transmission channel is
limited. The satellite only has a defined

hand,

frequency range in which to transmit,
and few frequencies in the whole radio

spectrum are not already used for radio
transmissions of some description.

Because of this, broadcast television
chrominance and luminance signals are
likely always to be transmitted as
analogue signals.

Eventually, of course, even though
transmitted signals may always be
circuits within television receivers will
be digital, with a high degree of
integration into IC form. A move has
already begun in that area with at least
one digital TV receiver being marketed
in Europe. At this time however, such
digital television receivers are expensive, although the trend towards
cheaper and cheaper digital circuits will
obviously close the price gap between
digital and analogue television.

be used, the 64us time slot between

television

lines sync

pulses

analogue

signals

and,

unlike

the

existing PAL colour systems where

chrominance is transmitted merely as
an extension of the luminance signal, a

the more these ICs will be used in the
most unlikely of places. The telephone
system which we have considered in
detail is an ideal example. For years,
since their introduction, telephone sets
have remained virtually unaltered
apart from minor aesthetic changes.
Within only a few years, however, every
telephone set in the country is likely to

have its own microprocessor inside it.
Voice signals will be converted within

the telephone to digital codewords

which will be passed down the digital
trunks to the exchange.
In short, digital circuits will be found
in almost every gadget, tool, toy,
entertainment etc. available, with
appropriate analogue -to -digital and
digital -to -analogue convertors acting as
interfaces between them and us.
Fortunately, no matter how clever
these digital circuits are, they have to

interface with the analogue world mainly us.

Thankfully, we can't be digitised,

(we're working on it - Ed.) so there is
always the hope that analogue will survive the onslaught of dig ital.lhave to go,
my batteries are running down.
Goodb
Click.
The staff and readers of Hobby
Electronics would like to thank Keith

Brindley for a series which has taken us

being

from the first principles of electronics

divided up as shown in Figure 14.

Chrominance (colour) and luminance
(brightness) signals are transmitted as

more components and facilities are

An End To It All

through to an appreciation of some of its

So, where does all this leave us? How
will our electronic future (because it will
be, undoubtedly, electronic) affect us?
And where do we go from now?

starting anew and very special series on
electronics for beginners in the autumn,

most complex applications. We will be

so watch out for that round about
October.

completely separate chrominance

component is multiplexed and transmitted in the DBS signal. This separate
transmission of the chrominance
component is one of the main reasons
why a DBS television receiver will
produce pictures of much higher quality
than those of PAL receivers.

More A Than D
It is interesting to note the fact that the

authorities have opted for analogue
transmission of the chrominance and
luminance
because

of

signal. This is
the fact that

mainly
digital

transmission of an analogue signal
takes up much more of the transmission
Hobby Electronics, July 1984
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Points Of View

Feel like sounding off?
Then write to the Editor stating your Point of View!

What A Metter
Dear Sir,
Re your comments on Woods Metal in
your May issue. I would suggest to

you that the Low Melt Solder used for
Model Rail White Metal Loco Kits.
It melts easily in water which is
almost boiling. Use a spoon dipped in
the water at the same time. I enclose
a piece for your perusal. Any model
rail shop which sells Loco Kits will
supply. Try W&H (Models) Ltd., 14
New Cavendish St., London W1 (01-

837 5551) or Hobby Time, 5
Ravenswood Crescent, West
Wickham, Kent (01-777 3510). The
cost is about 75p to £1, this should be
more than enough for Mr. Simmonds.
I hope this will help.
Yours sincerely,
H. J. Woodman,
Brighton,
Sussex.

We carried out the following
experiment on the nugget of whitish grey metal which Mr. Woodman
enclosed:
Equipment: one kettle; one

teaspoon; four or five plastic coffee
cups (beaker style); one plastic
"swizzle stick" of type provided with
hot drinks dispensers; kitchen sink;
water.
The water was placed in the kettle
and the kettle powered up. In the
meanwhile, three of the plastic
beakers were stacked one inside the
other (to prevent the application of
boiling water from eating a hole
through to the experimenter's hand)
and the sample of metal placed in or
on the teaspoon.
When the boiling water was ready,
the top beaker of the triple stack was
filled with the water. The teaspoon
bowl was then floated as deeply into
the boiling water as possible without
actually admitting the water to the
teaspoon: (note to experimenters: hold
onto the teaspoon at this point).
Within about twenty seconds, the
metal had begun to liquify at its
extremities, and before a minute was
up it was completely liquid.
At this point, the metal was poured
from the teaspoon into the fourth
(separate) beaker and encouraged to
cool by holding beneath a stream of
cold water. When the initial
crystallisation was observed, the
50

plastic swizzle stick was implanted in
the cooling metal and held.upright
until the metal set hard. The plastic
beaker (that is, the one with the metal
in it) was inverted at this point, and it
was observed that the swizzle stick
did not fall out of the beaker.
From this we deduced that the Low
Melt Solder would do the job of
Woods Metal adequately. In fact, after
taking expert advice, we decided that
it probably was Woods Metal, under
another name, or at least a very
similar substance.
On a more serious note, we had
better point out that this is not
ordinarly low melt solder. It is very
unusual for any metal to melt below
the boiling point of water, as
happened here - a fact borne out by
astonishment of other members of the
company who happened to drop into
the kitchen during the experiment.
This astonishment also lends point to
the scarcity of Woods Metal, which
most had heard of but few had ever

in your excellent magazine a series of
computer programs to show:
(1) How with moving graphics Ohms
Law works, how current flows in a
circuit.
(2) Resistors and capacitors, in
series and parallel.
(3) Set number of questions
requiring an input answer, and if the
answer is wrong, a routine that will
explain the question/answer in detail.
In fact, a program on the whole
aspect of Electronics.
I am sure, because of my
conversations with people of all ages,
especially young hobbyists, that this
would be a very popular series. There
are thousands of people with
computers in their homes, that with a
well -written series of programs could
be given the chance to see how this
otherwise invisible force works.
Why not be the first to give them
this chance?

seen.

Ha yes,

However, Woods Metal is still the
prescribed method of mounting
crystals in some radio sets, we are
very grateful to Mr. Woodman for his
timely information.

Middx.

Back Issues
Dear Sirs,

Having just read your July '82 issue, I
was very interested in the HE
Microtrainer, as a first computer
project, but I noticed it as a second
part and now wish to obtain the first
part in the June '82 issue. Could you
please give me details of ordering
your back numbers?
Yours,

R. I. Powis,
Swanscombe,
Kent.

Now that our Backnumbers
department has moved and settled
down, we are running a new
Backissues advert, with all the details.
You will find it in most issues, possibly
even in this one; if not, then the next
one.

Electronics By Computer
Dear Sir,

Would it be possible to incorporate

Yours truly,
F. J. Chappell,

We ourselves are unable to devote the
attention needed to write a really
good educational electronics package
(which is not as simple as it might
look), but we are aware that programs
are soon to appear which cover this
general subject area. If you keep an
eye on Soft Options, you should see
some of these mentioned before long,
and we hope there will be programs
that we can recommend.

Solid Inducements
Dear Editor,

I am writing several letters to
your mag - well, three to be exact.
One is to your backnumbers section
for a photocopy of the Dig Freq
Counter project - please could you let
me know if there are any faults with
the diagrams or project (misprints, of
course). SAE enclosed.

Excuse the slight sarcasm there!
You produce a very good mag. I've

stayed with it for three years now and
will continue to do so. Your mag is
generally simple enough for
beginners, and some excellent
projects for the not -so -beginners. I've
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Points Of View
designed my own frequency meter
(digital) so I want to see what HE's
looks like.

A suggestion for projects: what
about more test equipment? Your
capacitance meter (April 1982) was
good. To make mine more accurate I
added a third digit.
A question: I have a problem with
ETI project (Soldering Iron page 24
May 1981). As your mags are
affiliated and you have the same
address, could you let me know who
to write to, or be so kind as to give me
some help. My 20-0-20 transformer
and 1A bridge rectifier blows up. The
only substitution I have made is the
toroidal core which I used a standard
core of about 2x2x11/4in.

I also read and experimented with
your Switched Mode PSU, but how
do I work out the inductance of a core,
given its size?
Yours,

Dave Van Rooyen,
Queensburgh,
S. Africa.

First off, yes, there was an error in
the DFC project: C1 was listed as
ceramic; it should read carbonate.
Like you, we are always keen on
test equipment projects. They are not
the easiest of projects, though,
because of the problem of alignment
and calibration. Almost always, you
need test equiment to calibrate test
equipment! Accuracy is a problem,
because very reliable and precise
instruments are always complicated
and expensive, both factors which put
them beyond the range of the average
constructor.
That said, we remain dedicated to
the idea of producing cheap,
reasonably accurate and useful test
equipment, and in fact we have one
or two such projects lined up for the
near future. And of course, if anyone
happens to have a circuit for a
spectrum analyser costing around £20

we'd love to hear from them....

You can't work out the inductance
of a core. A core has no inductance.
It may even have no substance, as it can

be empty air. You can work out the
inductance of a coil, but the maths
used are tedious and involved. In their
simplest form they look something
like this:

Ln urAT2
1

where L is the length of the coil, A is
the cross sectional area of the coil, T
is number of turns and u is the
permeability of the former (which
must be calculated separately). is
the answer. For further information,
consult the Coil Design And
Construction Manual by B. B.
Babani, £1.95 from Bernard Babani
(publishing) Ltd., The Grampians,
Shepherds Bush Rd., London W6
7NF.
1

Hobby Electronics, July 1984

We can't offer any help with the ETI
project, I'm afraid. The gentleman to
talk to is Phil Walker, Project Editor,
ETI, at this address. Just don't tell him
where you got his name from!

Telephone Hang -Up
Dear Sir,

I'm a student of electronics and I
practice different electronics circuits
by designing some myself; with the
help of guide books, magazines and
sometimes with the help of seniors.
Recently, I designed a circuit to record
a telephone conversation. This circuit
proved to work alright, except the fact
that the telephone line is blocked
when the system is attached to the
line, so that dialling of a number is
not possible.
Could you please help me by
suggesting some circuit diagrams

which could perform the telephone
recording with the help of an ordinary
cassette player such that the recording
takes place only when the speech is
made, with no effect on the
performance of the telephone. It is
also intended that such a device could
be attachable to the live wires of
the telephone line in any place before

Electronics Plus, published by HE in
the summer of 1979, priced f 1. / am
most interested in obtaining a copy of
this publication as it appears to be by
far the best book on basic electronics
from an introductory point of view.
I would therefore be very interested
in your being able to tell me if it is
still in print and its current price.
Yours faithfully,
D.

T. Ellis,

Saltash,
Cornwall.

Sorry to disappoint you. IEP has
been out of print for a number of
years, although it was a popular
publication in its time. Our other

reprints collection, Electronics - It's

Easy, has also now succumbed to
recession economics and gone o/p
after several years' popular run.
The department which deals with
all our special publications is now in
the process of arranging refunds for
those people who have ordered EIE
during the time when they were still
deciding whether or not to revive it.
This is not to say that it will never
return in the future. If it does, this is
where you will read about it.

the set, and unexposed.

I would be very much thankful for
this act of assistance and kindness.
Yours truly,
M. Arshad H. Alvi,
Riyadh,
Saudi Arabia.

Scope For A 'Scope
Dear Sir,
I have bought your magazine for about

four months now and find it a very
We're always glad to be of assistance,
and happy to be kind, but we regret
that in this case we can't help you.
First, we haven't got the time or the
manpower to design circuits for
everyone who would like them, so we
make it as fair as possible by not
designing any at all. This is especially
fair to Terry, who already has a fulltime job designing and testing circuits
for Hobby.
Additionally, in this country it is
highly illegal to attach to the
telephone lines any device which has
not been strictly approved by British
Telecom. I suspect it is also highly
illegal to record telephone
conversations without the knowledge
of the parties concerned, at least
without the proper authorisation,
which isn't usually granted to popular
magazines. At any rate, we have no
experience in this specialised field.
(On the otherhand, what could
provide more security and privacy
than a device which phone calls being
made? Mr. Alvi may be onto

something here ...).

It's Dead Again
Dear Sir,
I have recently come into contact with
a publication of yours called Into

good publication.
Recently, I have noticed an advert
for an oscilloscope kit that uses an
ordinary TV set, and wondered if you
have tried this type of project;
alternatively, are there any plans for
HE to publish such a project?
The reason I ask is that I have
recently acquired the parts for your
digital thermometer, and I noticed in
the plans that an oscilloscope is
useful, and thought that it may be a
handy tool for the future. As you may
have guessed, a commercial -type
scope is beyond my budget.
Yours faithfully,
P. Humphries,
Newcastle-upon-Tyne.

Indeed, we have tried several times to
produce an oscilloscope for the
hobbyist. Our last attempt ground to a
halt, fortunately before we got to the
stage of issuing a parts list, when the
author declined to continue the
project.
However, a reasonably cheap

oscilloscope project (one that uses an
ordinary black and white TV set) is
on line for another of our magazines,

Digital and Micro Electronics, and
will appear when we have tied up all
the loose ends - possibly beginning
with D&ME 5 later in the summer. I
suggest that you check that out when
it appears on your newsstands and
see if it will fulfill your requirements.
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Short Circuits
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Circuit ideas from Hobby Electronics readers.
Hobby Electronics cannot undertake to answer queries on Short Circuits.

18W Alarm Generator
An oscillator design to cause the maximum
alarm.
THIS CIRCUIT is a logical development

of the Morse Oscillator circuit.
It uses the same basic design
but has a power amplifier connected
to provide a louder output suitable for
use in say, burglar alarm systems
The oscillator section consisting of
IC1, has already been described and
need not be gone into here. The
important point to note is that the
morse key has been removed and pin
is permanently connected to the
1

negative supply.
The first transistor, Q1 is used as a
buffer instead of the extra gate used
in the previous design, as the output

of the gate is insufficient to drive the
power transistor. The buffer transistor
then drives the pre -driver Q2, which
in turn drives the output device Q3.
The alarm can be used in any
situation and will provide a good loud
output whenever the supply
connection is made. Because of the
high power, Q3 will dissipate a large

OA -15V
R5
22R
3W

LS1
OR

ID1

IC1

PIN 14

01

R2

820k
R3
10k

R4

NOTES:

2209
Q2

01 = 2N3702
Q2 = 2N3054
03 = 2N3055
IC1 = CD4001
D1 = 1N5401

IC1b

R6

ICI PINS
t7,8,9,12,13

1k

0

amount of heat and so should ideally
be mounted on a small heatsink.
Similarly, it is advisable to use

OV

heatsinks for the other two
transistors.
Mark Stone,
Essex.

Morse Oscillator
A one -IC circuit for morse code practice.
THE SIMPLE circuit here uses just
one IC as the active component to
produce an audio signal suitable for
budding radio operators to get some
morse code practice. The circuit uses
a CMOS IC connected in a rather
unusual manner to that normally
found around digital IC's. The
individual gates of the IC are in fact
used as inverting amplifiers with
their inputs connected together to
produce the inverting effect.
The circuit operates in the following
manlier.
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Assume for the moment that the
morse key is made and pin 1 is
connected to ground. Without going
into the why's and wherefore's, pin 1
is effectively connected to pin 2, (take

our word for this - please!).
When the supply is first made
the output of one of the gates will go
high. Due to the varying
characteristics of each gate it is
impossible to say which one will go
high first. Assume for the moment it
is gate IC1 a output which goes high
with ICI b output low.

The capacitor now charges up from
the high level of the output of IC1a via
R2 and RV1. After a time which is
determined by time constant of the
capacitor and two resistor's, the
voltage across the capacitor will
reach the transfer voltage of
ICI a. This results in the
output of IC1 a going low thus causing
the input of IC1 b also to go low. This
changes the previously low output of
IC1 b to high. At this time the
capacitor discharges into the invertors
as the capacitor is effectively
Hobby Electronics, July 1984

Short Circuits III
reverse -connected. That is, previously,
the right-hand end had a (logical) low,
and the left-hand end had a high (via
the resistors).
Once discharged the next cycle
begins.
Now the capacitor beings to charge
up from the negative supply via the

0 +510V

RV1
R2

R1

100k

two resistors, which are now
effectively connected to the negative
supply by virtue of the fact that the
input of IC1 b is low. As the capacitor
charges up, the voltage at the input of
IC1 a will gradually fall, and after a
time the transfer voltage of the gate
will be reached. When this voltage is
reached, the input will become low
causing the output to go high - this in
turn causes the output of IC1 b to go

IC1

PIN 14

100k

NOTE.

ICI = CD4001

HIGH
IMPEDANCE
(>200R)
HEADPHONES

RV2

ClII

10k

4n7
IC1

MORSE
KEY

VOLUME

PINS 7,8,9

0OV

low.

The capacitor is now once again
reverse connected and begins to
discharge through the invertors. The
circuit operation then returns to the
beginning with the capacitor charging
up from the high output of IC1 a.
The circuit thus continually
oscillates producing a square wave
output from both the outputs of the
gates. All this takes place far quicker

than it takes to explain!
The remainder of the circuit
consists of IC1 c used in this design as
a buffer to feed the signal to the
volume control and headphones. The
preset is used to vary the frequency.
The circuit is simple to construct and
can be built on a small piece of
Veroboard. Any supply can be used in

the range 5-10 volts, but note the
frequency changes as the voltage
changes. To provide a good audio
output it is essential. to use high
impedance headphones, and those
with an impedance of greater than
200R will work very well.

Mark Stone,
Essex.

Protected PSU
A short circuit which avoids short circuits.
THE PROTECTED PSU is conventional
in design, using Q1 with its base tied to

each of the Zener voltages to provide
the regulated outputs of 6 and 9 volts.
The circuit differs in respect to the
short circuit protection components
consisting of SCR1, R1 and C1.
When a short circuit occurs, the
current passing through R1 increases
to such a point that the gate turn on
voltage of the thyristor is exceeded.
Once this point has been exceeded
the thyristor turns on, and in so doing,
pulls the base of Q1 to ground,
effectively turning the transistor off.
With the transistor turned off, the
external short circuit is effectively
removed from the regulating circuit.
However, becuse the thyristor is still
turned on the current from the
unregulated supply will still flow.
It in fact flows through the thyristor
via R2, hence the need for a large
power rating for this resistor. Because
the regulating transistor is now
turned off, there will be no supply to
the LED, which of course goes out.
This provides the user with an
indication that a short circuit has
occured and must be rectified
immediately.
Once the short circuit has been
removed, the circuit may be reset by
pressing SW1. This puts a short
across the thyristor which thus turns
off. With the thyristor turned off the
circuit returns to normal operation.
The large value capacitor, C1 is
included to prevent spurious operation
Hobby Electronics, July 1984

R2

200R
4W

12-15V DC

MAX 1A
UNREGULATED
INPUT

NOTES.

R3

01 = 2N3055
SCR1 = ANY 1A 50V

1k
OW5

BT149E/
ZD1 = BZX61C3V3
ZD2 = BZX61C6V8
LED1 = TIL209

ti LEO1

,y OUTPUT

+9V or +6V

SW1

RESET
SCR1

CI
1000u
16V

of the thyristor in the case of the
large (but short) surge currents that
may occur when the power supply is
connected to circuits with a large
capacitance across its own supply
lines.

The value of
the equation:

R1

is calculated from

Value of R1 =
gate trigger voltage (VG)
required cut-out current

The value of VG can be found from
the data sheet of the particular device
you are using. So for example if you
are using the example given in the
circuit then the calculation is:

Value of

R1 =

OV8

800mA
= 1 ohm

Note that, for this particular circuit
the maximum cut-out current that you
can safely use is one amp. Although
any current value smaller than this is
quite safe. It is not possible to use a
variable potentiometer instead of R1
as the values encounted are very
small, and in most cases the value of
R1 needs to be made up from lengths
of enamelled copper wire.
Paul Mulvey,
Ireland.
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DC Voltmeter

1:10C

Voltmeter
A large ranges for a low cost: this voltmeter
uses a centre -zero meter to give readings

from plus/minus 500V to plus/minus 5mV,

as well as unusually good protection against
overload.
J. E. Aman
HERE is the experimentors' answer to
DC voltage metering. An accurate,
easily read, very high impedance
meter that costs only a couple of
pounds more than the meter
movement.
We choose a centre zero meter not
only for the great convenience it
provides but also because with this
design it's virtually impossible to
destruct it.

The Circuit
As you can see from Figure 1, a FET
input op -amp is used as an
impedance transformer and we have
switched the feedback resistors in an
unusual way to virtually eliminate
zero null adjustment and to give
the meter a truly wide range of
voltage reading, from plus and minus
500 volts to plus and minus five
millivolts.
All this selective switching is done
with a simple one pole six way rotary
switch. Resistor, R10 sufficiently
protects the meter movement from
overload, as the maximum output
of the op -amp is probably around ±8V
when driven from nine volt batteries,
only about 100uA maximum could be
pushed through the meter. Since this
is only twice the full scale current no
other meter protection is needed.
The feedback resistors should be
high tolerance precision resistors as
these values effect the accuracy of the
meter.

Op Amp
With negative feedback applied by R27 to IC1, the output will try to keep
both inputs, pins two and three at
54

the same voltage. Since the non inverting input, pin three is connected
directly to earth (the reference
voltage), the inverting input, pin two,

assumes a "virtual earth".
Any voltage introduced across the
input sockets tend to upset this
balance and the output voltage will
change proportionally according to the
value of this input voltage. By varying
the value of the feedback resistors,
we can achieve any voltage gain we
want within the limits of the IC and
the power supply rails.
For the higher ranges, 500, 50 and
5 volts, no voltage gain is required,
and the combination of R1 and R2-4

attenuates the input voltage and
provides gains of less than unity.
For the lower ranges, OV5, 50mV and
5mV, voltage gain is required,
and R1 together with R5-7 and the
voltage divider network R8/9 provides
gain greater than unity according to
the selected range.
The zero null adjustment of IC1
could have been made accessible
externally to the case. However this is
not really necessary as once it has
been set it is rarely adjusted. The
circuit also includes a low battery
warning indicator which lights an
LED when sufficient volts have
disappeared from the batteries.
Hobby Electronics, July 1984

DC Voltmeter
±500V
OFF

+9V

SW2a

0

ON
LED1
SW1

RANGE
NOTES:
IC1 = CA3140

R11

01,2 = BC549B
LED1 = TIL209

t9V
R1

Q1

R13
470k

2

SK1

C1 -1100n

B1

C2

9V

220u

Q2

R14
24k

+5mV

10M

+

R12
220k

2k2

7

IC1

CA3140

RV2
47k
SCALE

R8

5

100k

4

ADJUST
R10
68k

RV
10k

R9
100R

C3'-

B2

9V

220u
M1

ZERO
ADJUST

50-0-50uA

SK2 0
SW2b

Figure 1. The circuit. All the switching is done via the six -pole switch SW1, while R10 protects the meter from overload. The
red LED1 is a low battery warning indicator.

Low Volts
With fresh batteries the low battery
circuit usually has 18 volts across it.
This gives approximately OV9 at
the base of Q2. This transistor thus
turns on, and in so doing pulls the
base of Q1 down to ground. The LED
thus does not light.
When the supply voltage drops to

say, 9V, the voltage on the base of Q2
falls to approximately OV4, Q2
thus switches off. As it does so, the
base of Q1 is no longer tied to ground
and the voltage on the lower end of
R12 presents sufficient voltage on the
base of this transistor to turn it on.
Thus the LED lights and gives an
indication that the battery voltage is
too low for reliable operation.

It is often found that digital meters
are marvellously accurate and easy to
use. However, their sample rates at
times can be less than optimum and
they give no indication of any small
brief surges which might occur. These
criticisms seem minute but there are
many situations where the addition of
an analogue meter to one's workshop
can be of greatest advantage.

Parts List
RESISTORS
carbon except where
(All 74W
stated)
10M
R1, 4, 7
1',) metal film
100k
R2, 5, 8
1% metal film
11V1
H3, 6
metal film

R11

100R
1`%. metal film
68k
2k2

R12
R13
H14

220k
470k
24k

R9

R10

10k
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M1

50-0-50uA
centre zero panel meter

SW1

CAPACITORS
100n
polyester
220u

Cl

C2, 3

25V axial electro

SW2

SK1, 2

9V PP3

batteries
pole 6 way
rotary switch
1

DPDT

min toggle
4mm socket

Veroboard; metal case; control
knob; battery connectos; IC socket;

test leads; connecting wire, etc.

SEMICONDUCTORS
IC1

POTENTIOMETERS
horiz preset

MISCELLANEOUS

Bl, 2

01, 2

iiV1

47k
horiz preset

FiV2

LED1

CA3140
CMOS op -amp
BC549B
NPN silicon
TIL209
red LED

BUYLINES

page 26
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DC Voltmeter
Construction

LED1

SKI

SK2

000

SW 1

WIPER

1116.----11.
1{7F4111

--1 R8 1--

+

B2

C2

--

R2-4

R5-7

00
--

{

--F1101C3

SVV2t,

Figure 2. The PCB layout. If the CA 3140 is used, an IC socket is recommended.

Note that resistors 2 to 7 are mounted on SW1 - see Figure 3.

M1

The construction of the Voltmeter is
very simple and easily built on
Veroboard. The feedback resistors,
R2-7 are mounted on the switch and
this eliminates the requirement of a
large number of connecting wires to
and from the board.
The actual Veroboard layout is
shown in Figure 2.
An IC socket is recommended for
IC1 as this particular IC is sensitive to
static. However, if a TL061 is used,
this is not so sensitive and does not
really require a socket.
A recomended front panel layout
is shown in Figure 3, and this shows
the reverse side. Notice how the
resistors on the range switch have
been shown opened out for clarity. In
practice, they are usually mounted
horizontally to the switch.
Figure 4 shows a meter scale if the
recommended type of meter cannot be
obtained. Remember though that
whatever type of meter is used, it
must be a centre zero type.
The scale is drawn full size and may
be cut out or traced and stuck on the
meter's existing scale. The scale
should be suitable for most meters,
but if not, the proportions can easily
be gauged.

2

5

4

\

1

0

1

I

2
/

4

5

DC Volts

0

C

Figure 4. Cut out, or photocopy, this
meter scale if you cannot obtain a
suitable centre -zero meter.
Figure 3. A recommended layout for the front panel (seen from inside). R 2 -7 are
shown "flattened out" for clarity, but would normally be mounted perpendicular
to SW1
FRONT PANEL APPROX 5" x 3"

LED1

Calibration
Connect the sockets together and
adjust RV1 for a zero reading.
Remember that this is a centre zero

SW2

reading.

M1

L
SK2
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SK1

Select the OV5 range and connect
a known voltage source between OV1
and OV5. Next, adjust RV2 for the
correct reading on M1 according to
the applied voltage. As a check,
reverse the test leads and see if a
corresponding reading only this time
negative shows on the meter.
As a final check, apply known
voltages of the correct value and
check the other ranges. They should,
within reason be accurate if
precision resistors are used. Because
of the wide tolerance (comparitively
speaking) of the ten megohm
resistors, slightly more inaccuracy
may be noticed on these ranges than
others.
Hobby Electronics, July 1984

All About Batteries

All About

Batteries
HE takes the lid off - or at least, a slice out of the
humble battery, and gets direct to the source of

the power
Keith Brindley
EVERYONE KNOWS what a battery is:

it's one of those little tubes you bung
inside your tranny

radio,

torch or

cassette player so that you can have
light and music wherever you go.
But aren't they expensive? And why
are some of them even more expensive
than others? And is it really true what
they say about this sort lasting twice as
long as that sort, and does it really

Although there may be many different
types and makes of these cell sizes (and
each different manufacturer
may
produce two, three or more varieties of
each cell size) we are going to classify
them here as AAA -size, AA -size, C -size
and D -size in ascending order. We'll see

But let's not forget another common
battery, the car battery, which also
consists of six cells in series, the
difference being that they are a
completely different type of cell, rated at

avilable.

amount of electricity (far more than the
cells and batteries we have looked at,

later that many more cell sizes are

matter what sort of battery you put

inside your torch because you use the
torch so rarely the batteries are always
flat anyway?
Well, this article aims, to dispel all the
myths surrounding batteries with some
hard scientific facts and figures which
will allow you to choose between the
different types and prices available.

First, a battery isn't "one of those

little tubes" - one of those little tubes is
a cell. Strictly speaking a battery in the
electrical sense of the word is a
collection of a number of cells. Four of

Cells In Series
One of the most popular size of battery

- note the word, battery - is the PP3size, shown in Figure 5. The PP3-size is
an actual "battery" because its consists
of six small cells in series with the case,
as shown in Figure 6. Each cell is rated
at 1 V5, so the PP -3 size battery is rated
at 9V. Other batteries in the PP -range
are the PP1, PP6, PP9 etc. which are all

2V, so that the battery is rated at 1 2V.
There's something else different about

a car battery. It stores a substantial

enough to start a car. Once the engine is
running, however, the generator or
alternator gradually recharges, ie
replenishes, the battery.
The car battery allows this recharge
of electricity because it is constructed in

a form we know as secondary cells.

A secondary cell is any cell which allows

recharge. The cells above, the AAA size, AA -size, C -size, D -size, and all the

PP -sizes are generally constructed of
primary cells and cannot be recharged.

constructed in similar ways.

We have used the word 'generally'

the most common cells are shown in
Figures 1, 2, 3 and 4, along with

Figure 3 shows a C -size cell, about

able cells of these sizes are available,
known as nickel -cadmium ("Nicad")

approximate sizes.

meter. Figure 4 shows a D -size cell,

cells.

shows an AAA -size cell,
about 44.5mm high and 10.5mm in
diameter. Figure 2, AA -size, is about
50mm high and 14mm in diameter,
Figure

1

and is one of the most popular sizes for

49mm in height and 25mm in dia-

because ranges of secondary recharge-

about 60mm high and 33.2 in diameter. This is the popular size for

Figure 5 shows a PP3-size battery,

use from two to eight
of them, typically.

cations. The PP3 is a true "battery",
made up of a set of cells, unlike the
preceding four examples.

larger portable appliances, which may

well known because of its hobby appli-

small torches and radios, personal

stereos, etc.
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All About Batteries
In

a following article we will look

I0

CC

closely at the secondary cells and

0

batteries of Nicad and car types, but
this article will concentrate purely on
the primary types available, how they
are made, how they work, and their
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Work?

CATHODE
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Essentially an electric cell is formed by

inserting two conducting electrodes

into a substance known as an electrolyte, as shown in Figure 7. One electrode, called the anode, is usually made

of metal; the other, the cathode,

Figure 7. A basic cell, showing anode, cathode, and electrolyte.

is

generally a metallic oxide material.
Metal oxides are formed when metal

atoms combine with oxygen. A very

CURRENT FLOWS
THROUGH WIRE,

common form of metal oxide, iron oxide,
commonly known as rust, forms on iron

or its derivatives when exposed to air.

I0

We all know too well the problems
which rusting can create in car bodies,

U

due to this combination of iron and

ELECTROLYTE

_J

oxygen. Most metals oxidise, and when
a metal oxide is used in a cell it is used in
a constructive way - unlike destructive
rust.

0
U

I

LU

The electrolyte can be made of a

CC

0

number of different materials, specially
chosen for

BULB

LIGHTING BULB

U

use with the particular

electrodes in the cell. Different cells
with different electrodes require
different eletrolytes. Whatever sub-

ANODE

CATHODE

stance the electrolyte is, it is an elect-

rical conductor which conducts in

a

NEGATIVE IONS OF
OXYGEN FLOW THROUGH
THE ELECTROLYTE FROM
CATHODE TO THE ANODE

special way, which we shall look at now.
A metal used for an anode is always

chosen because it has a much higher
affinity for oxygen than does the metal
(which is oxidised) of the cathode. Thus,
if

the anode and the cathode were

mixed together the anode would take

Figure 8. A basic cell in operation, in this case used to illuminate an electric light
bulb.

Figure 6. A possible internal con-

away the oxygen from the metal oxide
cathode, leaving the cathode's metal
behind. In this case we say the anode
has been oxidised and the cathode has

series.

been reduced.
Electrolytes are the

struction for a PP3 battery, showing
how six 1V5 cells are connected in

special sub-

stances which allow this 'mixing' of
anode and cathode to take place without the necessity of the anode and

the cathode touching. Under certain

conditions the electrolyte contains
particles of oxygen (charged with
electrons) which originate at the
cathode and move over to the anode, so

that the cathode is reduced and the
anode oxidised. These conditions do
not, however, occur if the cell is as in

Figure 7,although we say they have the
potential. (This, incidentally is how the
word potential, meaning voltage, is
derived). In order for the charged oxygen

particles to combine with the metal of
the anode, each particle has to give up
its electron charge. And in order for the

oxygen particles to leave the cathode
and enter the electrolyte they must gain
a charge.
We can use this potential if we
connect an electric circuit to the
terminals on the anode and cathode, as

shown in Figure 8. In this way the

58

they can charge more oxygen particles.

This stream of electrons, an electric
current, will flow in a connected circuit
for as long as the cathode has oxygen
particles, or until the anode has been
fully oxidised. At this point, we say the
cell is discharged.
The charged particles flowing
through the electrolyte are called ions.
They can be of many varieties - not just
oxygen - depending on the cell and the
electrolyte used, but the principle is the
same.

Different electrolytes, and different

anodes and cathodes, produce cells of
varying cost and performances. We'll

look at the different parameters of all
cells which are of most importance so

that we may compare the different types
as we meet them.

Voltage And Resistance
The potential voltage output of a cell is
known as its electromotive force (EMF).
The exact figure (usually around 1V5)

depends particularly on the nature of
the

anode

and

cathode

and

the

electrolyte, but also depends on the

electrons, give off by the combination of
charged oxygen particles with the
anode, can flow from the anode into the

circuit, through the bulb (causing it to

temperature and age of the cell. For a
fresh cell, the EMF is usually slightly
higher than its rated EMF, say about
1V6, falling to a lower figure, say 1V2,
when old and discharged.

light up) and back to the cathode where

This variation in cell voltage, although
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All About Batteries IN
T
INTERNAL

INTERNAL

RESISTANCE

RESISTANCE

R1

I

R1
1OR

R1
1OR

R2
1k5

R2

10RI
R2
1k5

1V5

VOLTAGE
GENERATOR

1V5

(b)

(a)

5R

( c)

Figure 9a, b and c show the equivalent circuit (to Figure 8) of a 1 V5 cell, showing
internal resistance. For details see text.

Figure 10. This shows how internal
resistance affects operation in high
current applications.

important, if often not critical because
many electronic circuits do not need a
fixed and steady voltage to operate.
Much more important, however, is a
cell's internal resistance. This is the
effective resistance within the cell
itself, caused by the very structure and
materials used. It cannot be eliminated,
but may be very low depending on the
type of cell.
We can look at the effects of internal
resistance if we consider the diagram in
Figure 9a which we may imagine to be
the equivalent circuit of a cell. It consists

of a voltage generator together with a
series resistance: the voltage generator

Let us now look however, at the

circuit

Figure 10 where the
connected circuit has an overall
resistance of 5R. As before, we might
expect the current to be
in

resistor R1, of value 10R, connected to a
resistor which represents a circuit
with an overall resistance of 1 k5. A

current will flow which you may have
expected to be (from Ohm's law).
-

I

1V5

= 1 mA

1500

= 300 mA

=

However, due to the cell's internal
resistance, the voltage actually across
the connected resistor is

VR2-

x 1V5 = OV5

+
1055

and the actual current is

represents the potential EMF of the
anode/cathode/electrolyte combination while the resistance represents
the internal cell resistance.
Figure 9b shows a cell, with a voltage
generator of 1V5 and an internal series

means that (ignoring internal resist-

1--g-5.
I

1=OV5-

= 10mA

5

The significantly lower voltage and
current will be sufficient to seriously
affect operation of the connected
circuit.
Not only does a cell's internal
resistance reduce the potential current
which may be delivered by the cell, but it
also wastes energy. In the above
example, the voltage dropped across the
internal resistance, ie, 1V5 - OV5 =1V.
causes a power dissipation of

P= V- = - 10
= OW1
1

However, the series internal resistance has an effect on the current and
must be taken into account. The circuit

has been redrawn in Figure 9c where

we can see that the two resistors
form a voltage divider network. Thus the

voltage across the connected resistor
(which we had previously taken to be
1V5) is

to be lost as heat from the internal
resistance. The cell will get warm,
which increases the internal resistance

which, in turn, increases the voltage
drop, thus increasing the power thus
increasing the voltage drop etc in a
vicious circle. In the worst case the
connected circuit will not have enough

VR2 =

current to work at all, and even if it does,

R+2

R1

R2

x1 5

1500
x 1.5
10 + 1500

the wasted energy will reduce the

time the cell would otherwise be able to
supply current.
So, as we see, internal resistance of a
cell becomes more important the

greater the current required from the

By reducing the value of the
internal resistance the effect is
lessened, but can never actually be
cell.

= 1V49

slightly lower than we thought. And the
current through the connected resistor

eliminated.

is

1V49
I

1500

= 0.99mA

also slightly lower. The lower voltage
and current is not, fortunately,
sufficient to affect operation.
Hobby Electronics, July 1984

actually holds. This is often specified as
the amount of current which a cell can
supply for a given period of time. For
example, a cell may have a capacity of
1000 milliampere -hours (mAh). This

Power For Hours
One of the last cell characteristics
which we need to study before moving
on to cell types is cell capacity, ie the
amount of electricity which a cell

ance) the cell may provide 1000mA of

current for one hour, or 100mA of

current for ten hours, or 20mA for fifty
hours etc.
But, describing

a

cell's

current

capacity in terms of mAh alone does
not define the cell's total capability.
Somewhere along the line we need to
consider a cell's voltage as part of its
capacity.

This

is

easily

done

by

multiplying the cell's current capacity in
mAh by its voltage. So, if our example
cell's voltage is 1V5 it has a total energy
capacity in milliwatt-hours (mWh) of

1000 x 1V5 = 1500mWh

Zinc Carbon Cell
The existing zinc carbon cells available
are all based on the original cell
developed by the French engineer
Georges Leclanche in 1866. It was
assembled in a glass jar inside which
was the cathode in the form of
manganese dioxide paste, contained in
a porous pot. The pot was surrounded
with an ammonium chloride electrolyte
solution, into which the zinc anode

stood. A connection was made to the
manganese dioxide cathode with a
carbon rod. Modern zinc carbon cells

have come a long way since the days of
the Leclanche cell, known as a wet cell
because of the electrolyte solution.
The outside can of the modern dry cell

is made of zinc metal and forms the

anode. Just inside of the zinc is a thin
lining which separates the anode from

the cathode and

is

saturated with

electrolyte. The electrolyte is a mixture
chloride and zinc
of ammonium

chloride, which is slightly acidic. The
cathode of manganese dioxide is mixed

with carbon powder and electrolyte to
form a paste and inside this is inserted
the carbon rod, which acts as a current
collector. Various bits of paper are used
for isolation and a thin plastic film
covers the outside jacket.

By varying the electrolyte mixture,

different types of zinc carbon cells can
59
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be

Figure 11. The in ternal construction

METAL COVER
(Positive Terminal)
In contact with carbon rod

of zinc chloride alone produces a cell
with a lower internal resistance and is
therefore more suited to heavier duty
applictions. A higher quality blend of
manganese dioxide cathode produces

of a zinc carbon cell
(see previous page).

WASHER

made, suitable for different
applications. For example an electrolyte

AIR SPACE
Aids escape of gas
SEAL
WASHER

the same effect.

-41- JACKET

Alkaline Manganese Cell

CATHODE
Mixture of powdered

In the alkaline manganese cell, the

manganese dioxide,
carbon black and

anode and cathode materials, zinc and
manganese dioxide, are the same as in
the zinc carbon cell. The anode,

electrolyte

CATHODE CURRENT
COLLECTOR

however, consists of powdered zinc
which allows the formation of a large

Carbon rod

surface area, formed into a paste with
the electrolyte.
The manganese dioxide cathode of
alkaline manganese cells is made from

ANODE

+4_ Zincas

asenrdv

both
at cell

container

a much purer form of material known as
electrolytic manganese dioxide, pro-

ELECTROLYTE
Solution of ammonium
chloride and zinc chloride
absorbed in separator and
in cathode (but not in anode)

duced synthetically to have a much
greater oxygen content. A solution of
potassium hydroxide, an alkaline (hence
the name) which is highly conductive, is
used as the electrolyte. The use of this
electrolyte, and the higher quality anode
and cathode materials, results in a

SEPARATOR
Saturated with electrolyte

INSULATING CUP

heavy duty, high quality cell with a

reasonably low internal resistance and
high energy capacity.
When compared with the construct-

METAL BOTTOM
(Negative terminal)
Tin plated steel, in
contact with zinc can

ion of a zinc carbon cell the alkaline

manganese cell (Figure 12) is 'inside out', because the anode is on the inside
and the cathode on the outside. A steel

ZINC CARBON CELL

CATHODE CAP
(Positive Terminal)

INSULATING WASHER
OUTER STEEL JACKET
SEPARATOR
ANODE
Powdered zinc

ELECTROLYTE
Potassium hydroxide solution
absorbed into separator,
anode material and cathode
material

CATHODE
Compressed mix of
electrolitic manganese
dioxide and graphite

CATHODE COLLECTOR
Steel cell case

PLASTIC SLEEVE
Separates steel case

from outer steel jacket
ANODE COLLECTOR
Metal 'nail'

Figure 12. The internal construction
of an alkaline manganese cell.

container is used which, unlike the zinc
container of the zinc carbon cell, does
not take part in the chemical process of
producing current, so does not tend to
perforate in use. It also provides a
stronger and more leak -proof container.

A metal central current collector - the
nail - is in direct contact with the
anode.

Cell EMF, because the same metal

and oxide are used as anode and

cathode, is the same as that of a zinc
carbon cell - nominally 1V5.

Button Cells
Some of the smallest and lightest cells,
measured against capacity, are the

button cells used to provide power in
digital watches, hearing aids, calculators
and photographic equipment.
A number of different types are

available and we shall consider the
main types.

The mercury cell, shown in Figure

13, has an aqueous solution of
potassium hydroxide as electrolyte. The
inner surface of the cell's top is copper,
PLASTIC GROMMET

VENT

INSULATOR
ANODE CAP
(negative Terminal)
Prolusion in contact

with collector 'nail'
ALKALINE MANGANESE CELL

60

which is electrochemically compatible
with zinc, so wasteful corrosion is

minimised. The cell

is

of

a

nickel -

plated steel which is highly resistant to
electrolyte corrosion.
Mercuric oxide, a material with a high
oxygen content is the cathode which,

although expensive, offers many

advantages due to the possibility of a
high ratio

of energy to weight and
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CELL TOP
(Negative Terminal)

ANODE
Powdered zinc together

TOP

with electrolyte

CAN
(Negative Terminal)

(Positive Terminal/

MERCURY BUTTON CELL

GROMMET
CATHODE

\SOLID ELECTROLYTE
LITHIUM ANODE
LITHIUM CELL

GROMMET

Figure 14. The construction

lithium button cell.

ELECTROLYTE
Alkaline solution
In anode, cathode

of a

Size and number of air holes can

and separators

determine the amount of air access and
BARRIER
SEPARATOR
ABSORBENT
SEPARATOR
SLEEVE

Figure 13. The con-

thus cells may be manufactured for

cell, and the zinc

application where a large current is
required, large and plentiful air holes
are needed. An application of low
current drain but long life, on the other
hand will require a limited number of

struction of a mercury button cell.
The silver button

cell, are of similar

CELL CAN
(Positive Terminal)

construction.

CATHODE
Mercuric oxide
with graphite

zinc air cell has a similar
construction and appearance to silver
oxide and mercury cells with the

and low.

The

Silver Oxide Cell

addition of air access holes in the base.
Oxygen, from the air around the cell is

used to oxidise a zinc powder plus
alkaline electrolyte anode, through a

Another button cell cathode substance,
silver oxide, is used in very similar cell

construction to produce a cell with a

synthetic membrane. The fact that the
oxygen particles are taken from the air,

higher nominal voltage of about 1V55.
Internal resistance is again low and the
cell is thus ideally suited for high

and not from a cathode means that more

current rates in applications such as
devices with LED displays etc.

The combination of a high ratio of

energy to weight and volume, excellent
sealing, and long storage life (like the

Lithium must be handled and fabricated

immediately prior to use.

Figure 15. A graph
showing a comparison of the cap-

80

ALKALINE MANGANESE

100

acities of various

ZINC CARBON
(ZINC CHLORIDE TYPE)

101

gard to their weight.

cell types with re123

ZINC AIR

LITHIUM

1 310

L_

a most tricky material to deal with.
in an airless, moisture free environment.

This higher reactivity allows a cell of
greater nominal voltage to be made up to 3V6 ideal for use in heavy-duty
higher -voltage requirements.

Many different electrolytes can be
used within a lithium cell, producing
cells with various specifications. One
system used a solid electrolyte which is

very stable but has a high internal
resistance thus can only supply low

currents, and has a nominal voltage of
only 1V9.

Another electrolyte used in lithium
cells is sulphur dioxide in liquid form,
which allows a cell voltage of 3V. Yet

another electrolyte, thionyl chloride,
also a liquid, gives a cell with a nominal
voltage of 3V6. These higher cell
voltages are possible because the
electrolytes act as combined electrolyte
cathode materials to create higher
potentials.

136

SILVER

this makes it an attractive material to

use as a cell anode but this also makes it

WATT-HOURS PER KILOGRAM

MERCURY

The construction of a lithium -manganese dioxide cell is shown in Figure 14. It
is similar to that of other button cells but
with a lithium anode together with
a manganese dioxide cathode.
Lithium is a highly reactive metal and

contain the anode, so the cell has nearly
twice the electrical capacity of mercury
and silver oxide cells.
Zinc air cells can have an exception-

before shipment, with a sealing tab
which prevents air from reaching the
inside of the cell. The tab is removed

button cell an ideal choice where space
is at a premium. Silver oxide is,
however, a very expensive substance.

Lithium Cells

space inside the cell may be used to

ally long storage life if they are sealed

mercury cell) make the silver oxide

ZINC CARBON

small holes.
Nominal cell voltage is 1V45.

Zinc Air Cell

volume. Nominal cell voltage is 1V35,
and internal resistance is very stable

CELL SYSTEM

specific application. For example, in an

330

All types of lithium cells with liquid
electrolyte allows a much lower internal
CELL SYSTEM

ZINC CARBON L
ZINC CARBON
IZINC CHLORIDE TYPEI

ALKALINE MANGANESE

Figure 16. A graph
showing a comparison of the capacit-

WATT HOURS PER CUBIC CENTIMETRE

1016

resistance to be obtained and so can
provide much higher currents.

ies of various cell

0.19

types with regard to
their volume.

0 23

MERCURY

ZINC AIR

LITHIUM

SILVER
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Comparing The Different
Cells
We have seen enough now to make a

04

qualified judgement on the performance of the various cell -types and we
shall make this judgement in terms of

0.49

weight, size and finally performance of

0.54
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the two main types of cells - zinc
carbon and alkaline manganese. Figure
61
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Figure 17. An interesting graph showthe relative
ing
costs of alkaline
manganese, zinc

ZINC CARBON

0.75 -

carbon and heavy

0.5 -

cells as a function
of their current

duty zinc

RELATIVE
COST

HEAVY DUTY
ZINC CARBON

carbon

consumption.

ALKALINE
MANGANESE

0 25 -I

300

100

15 shows a block chart comparing the
seven types of cell we have looked at,
with regard to weight. The exceptionally

lightweight characteristics of zinc air
and lithium cells are obvious.

A block chart showing cell -types
against volume, however, shown in

Figure 16, is more evenly spread with
silver cells giving the best performance
in terms of physical size.
But the most important comparison
we can make, and also the one which is
very different to accurately undertake, is
in terms of efficiency regarding cost per
unit time. The difficulty arises because
of

the wide variety

of

retail prices

between cells at different retail outlets.
Nevertheless, the following gives a
reasonable guidance.

CURRENT CONSUMPTION ImAl

Generally speaking, the button cell

= NOMINAL MINIMUM

LED

CALCULATORS
AND WATCHES
LCD

= NOMINAL MAXIMUM

graph

18. This
shows the

current consumption of some typical

battery -powered
devices. Typically,

HEARING AIDS

the more heat that
is generated (as in

the photographic

ciriE
PHOTOGRAPHIC

Figure

flash) and the more
moving parts the

FLASH

device has (as in the

drive mechanism of

a tine or tape re-

EXPOSURE
METER

corder) the more
expensive it is to
run.

RADIOS

TAPE

varieties are used in specific situations,

in which other types of cell are not

useable. Little point is therefore gained
by including them in an efficiency
survey. The three cell -types of
importance, therefore, are the zinc
carbon, the heavy duty zinc carbon and
the alkaline manganese, which are all
produced in similar ranges of size and
are thus interchangeable. The question
to be asked, then, must be, it is better to

use zinc carbon or heavy duty zinc

carbon or alkaline manganese cells in
any specific application? Figure 17
shows a graph of relative cost of cells
against supplied current and illustrates
that at fairly high current rates (about
100 mA or more) alkaline manganese
cells are most cost effective.

RECORDERS

However, below this figure heavy

TORCHES

duty zinc carbon cells become a more
viable form of portable power source.
Finally at low current levels, less than

20 mA or so, or even ordinary zinc

TOYS

carbon cells compare favourably with
100

200

300

400 500

600 700 800

alkaline manganese cells.
Obviously, alkaline manganese cells

900 1000

are superior

CURRENT CONSUMPTION ,rnAI

in

terms of contained

power and quality - the zinc case of the
zinc carbon cell enters into the

Zinc air cells (see
previous
page).
Batteries tend to
decay if they are
stored for a long

time without use.

Zinc air cells are
sealed until use,

which gives them
very long storage
time. The seal is
broken

by

pulling

the tabs shown in
the picture.

electrochemical reaction and the cell

may leak its acid contents; the alkaline
manganese cell's steel case should not
leak. In all situations an alkaline
manganese cell will outlast a zinc
carbon cell, ie it will provide the same
amount of current for a longer period of

time. But in low current, or mediumintermittant current applications, they
might not be the economically sensible
choice.

Figure 18 shows a chart of battery -

powered devices along with typical
minimum and maxium current consumptions. You may find this of interest
if you wish to know which type of cell is
most economic for your battery powered devices.

References
Use has been made in this article of the
following booklets: Modern Portable
Electricity (issued by the Every Ready
Company (Great Britain) Ltd.); Packaged
Power (issued by Duracell International
Inc.).
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PRINTED CIRCUIT BOARDS (PCBs) for HE projects have often represented an

. ,

obstacle for our readers. Some of you, no doubt, make your own
.......,....but our PCB Service saves you the trouble.
NOW you can buy your PCBs direct from HE. All (non -copyright) PCBs will be available
automatically from the HE PCB Service. Each board is produced from the same master as
that used for the published design and so each will be a true copy, finished to a high standard.

Apart from the PCBs for this month's projects, we are making available some of the
popular designs from earlier issues. See below for details. Please note that only boards for
projects listed below are available: if it isn't listed we can't supply it.
June 82

February 83
HE/8302/1

HE/8206/3

Auto Greenhouse
Sprinkler
HE/8206/4&5 Telephone Timer
(Set of two)

July 82
HE/8207/1
HE/8207/2
HE/8207/3
HE/8207/4
August 82
HE/.8208/1&2

E7.48

March 83
HE/8303/1

(Set of two)

£4.99

(Set of two)

£13.28
£2.25

f1.96

December 82
HE/8212/1

May 83
HE/8203/1
HE/8305/3

HE/8305/4
June 83
HE/8306/1

Flash Point Alarm
Negative Voltage
Generator
Squelch Unit

£2.45

HE/8306/2
HE/8306/3

Pedometer/

£2.45

Phase Four
Microlog

f3.25

(Set of Two)
TV Amp
Lofty
Noise Gate
Low Cost Alarm

£6.05
£6.56
£3.00
£4.14
£2.65

Chip Probe
Switched Mode
Regulator

£4.58

£2.09
£2.25

Loudspeaker
Protector
Overvolt Cutout

Wiper Delay
Light Delay

f3 22

Damp Meter
Continuity Tester
Light Meter
Bassman

£3.32
£1.39
£3.63
£2.75

Power Reducer
Lap Counter
Quizmaster

£3.69
£7.00
£3 23

HE/8402/2
HE/8402/3

Audio PSU
Field Memory
Camera Remote
Transmitter

£5.62
£3.23

HE/8402/4

Timing Strobe

£3.61

£3.46

£8.20

HE'8311/1

£7.71

HE. 8311,2

£2.89
£2.59

£8.26

Main Board
Preamp Board
Power Down

£4.09
£2.66
£2.42

BBC Interface
Stall Thief
Auto -Test

£5.54
£2.88
£2.88

Sinclair Sound

December 83
HE/8312/1

HE/8312/2
HE/8312/3
HE/8312/4
January 84
HE/8401/1
HE/8401/2
HE/8401/3

February 84
HE/8402/1

Receiver

£3 21

£2.67
£3.48

£3.22
£1 90

March 84
HE/8403/1
HE/8403/2

£2.59
£2.94

HE/8403/3

Offbeat Metronome
Sinewave
Generator
Lightning Timer

HE/8306/4

Board
CB Rap Latch
Bat Light
(Car battery
monitor)
Traffic Light Toy

July 83
HE/8307/1

£3.19

Analogue Test Set
Time Out

£4.31

Soft Fuzz

April 84
HE/8404/1
HE/8404/2

Whistle Switch
Ace Interface
Enlarger Timer

£5.06
£4.05
£3.36
£3.43

Spring Reverb
Touch Switch
Touch Switch
(Double sided touch

£3.70

plate)

£5.49

ZX81 Tape
Mains Intercom

£3.81

£1.71

Odometer

HE/8212/2
HE/8212/3&4 Tape/Slide
HE/8212/5
HE/8212/6
HE/8212/7
HE/8212/8
January 83
HE/8301/1
HE/8301/2

HE/8304/4

£3.84
£2.28

£2.90

November 83
Incremental Timer
DigiTester PSU

April 83
6502 EPROMMER
HE/8304/1
HE/8304/2&3 Ducker

ZX Interface
Slot Car Controller

November 82

HE/8211/1

HE/8303/2

Digital Millivoltmeter

September 82
HE/8209/1 &2 Signal lights
Main Module
Junction Module

HE/8210/3

HE/8302/2

£2.45
£2.05
£8.83
£2.28

Tanover
TVI Filter
Computer PSU
Solar Radio

HE/8208/3&4 Audio -Analyser

HE/8209/3
HE/8209/4
October 82
HE/8210/1
HE/8210/2

£3.97

August 83
HE/8308/1
HE/8308/2
HE/8308/3
HE/8308/4

Auto -Winder

September 83
Tremoleko
HE/8309/1

HE/8309/2
October 83
HE/8310/1

HE/8310/2
HE/8310/3

SPL Meter

Ultrasonic Alarm
Audio Level Meter
High Voltage Meter

£3.61

£4.85

£3.67
£3.55

£399

May 84
HE 8405/1

HE 8405/2
HE/8405/3
June 84
HE/8406/1
HE/8406/2
HE/8406/3
July 84
HE/8407/1
HE/8407/2

£3.31

£3.35

£3.54

£3.11

Millivoltmeter

£3.78
£3.33

Audio Preamplifier
Map Light Dimmer

£7.20
£2.12

PLACE an order for your PCBs using the form below (or a piece of plain paper if you prefer not to
cut the magazine), then simply wait for your PCBs to drop through your letterbox, protected by
a Jiffy bag.

HE PCB Service, Argus Specialist Publications Ltd., No. 1, Golden Square, London W1R 3AB.
enclose a cheque/Postal Order made payable to ASP Ltd,
Price
Boards Required
for the amount shown below Price.

->11

I

OR

I wish to pay by Barclaycard. Please charge my account number
VISA

OR

I wish to pay by Access. Please charge to my account number

SIGNATURE
NAME
(BLOCK CAPITALS)

ADDRESS
(BLOCK CAPITALS)

Add45ppflp
Please allow 21 days for delivery

Hobby Electronics, July 1984

Total Enclosed

0.45

£
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PCB Print Out

PCB FOIL
PATTERNS
eo

HE 8407 1

di)

AUDIO 0
t'REAMP

COPPER SIDE

T

es
HE 8407 1 AUDIO PREAMP

0.

I

Above: The two foil patterns required for the Audio Amplifier. Ignore the fancy

tHE 8407 2 MAPLIGHT DIVMER

0

0

likely to be needed for the home constructor.

HE 8407 2 MAPLIGHT DIMMER

64

compass -like circles, these are only needed for registration purposes and are not

Left: The foil pattern for the Map Light Dimmer. This is a simple board and can be
made easily using for example a Dalo pen.

If an
advertisement
is wrong

HOBBY ELECTRONICS
ADVERTISERS INDEX
Armon Electronics

17
OBC

Bi-pak

4

B.K. Electronics
Brian J. Reed
J. Bull

we're here to
put it right.

5
IBC
13
17

B. N.OS
B. N. R. & E S

Cirkit Holdings
Europa Electronics

I FC

5
26
13
17
5
17
26
17
4

ICS
I LP

If you see an advertisement in
the press, in print, on posters or in the
cinema which you find unacceptable,
write to us at the address below.

John Wise
Kelan Engineering
Micro Range Electronics
Sparkrite
Vangelder
Wye Winding Co Ltd
Soft Options
Flite Software
National Extension College
Soft Options

The Advertising
Standards Authority.
ASA Ltd, Dept 3 Brook House,
Torrington Place, London WC1E 7HN

r

HOBBY ELECTRONICS
CLASSIFIED ADVERTISEMENT
ORDER FORM

-

If you have something to sell now's your chance! Don't turn the page - turn to us!
Rates of charge: 30p per word per issue (minimum of 15 words).
and post to HOBBY ELECTRONICS, CLASSIFIED DEPT., 1 Golden Square, London W1

Please place my advert in HOBBY ELECTRONICS for
I am enclosing my Cheque/Postal Order/ International money
(Made payable to ASP Ltd)
Order for (delete as necessary) £
OR Debit my Access/Barclaycard
(Delete as necessary)

[

issues commencing as soon as possible.

Please use BLOCK CAPITALS and include post codes

Classification
Name (Mr/Mrs/Miss/Ms)
(cle4ete accoraIngiy)

W. welcome Access

Address

Signature

All classified advertisements must be paid for in advance.

Hobby Electronics, July 1984

Date

Daytime Tel. No.
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CLASSIFIED

HOBBY ELECTRONICS

01-437 0699

Lineage:
35p per word (minimum 15 words)
Semi -display £8.20 per single column centimetre

VISA

Ring for information on series bookings/discounts

Send your requirements to:

All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card (available on request)

ASP Ltd.,

ALARMS
TIMED ENTRY EXIT

SECURITY

CONTRO

PANEL

Alarm Systems

MAINS-BATT.

FREE COMPREHENSIVE CATALOGUE!

MODEL 9000E
-ONLY-

LOWEST DISCOUNT PRICES
HIGHEST QUALITY EQUIPMENT
FREE DIY DESIGN GUIDE
FULLY ILLUSTRATED

MICROCHIP CIRCUITRY
QUICK DESPATCH SERVICE
FULL INSTRUCTIONS

2 ZONE -C33-89
III FULL 2 YEAR GUARANTEE

1 Golden Square,
London W1 R 3AB

RADIO SERVICES

MISCELLANEOUS

VINTAGE WIRELESS
COMPANY 1914-1960

ELECTRONICS
WITHOUT

Radios, amplifiers. service sheets.
valves, vintage components. Books
new and used.
Repairs and Restorations.
Mail Order only.

built-in contacts
and holes into
which you plug your
components. Suitable tore
ages Can be used time after
time. Ideal gift for students
or experimenter& Full
instructions and 2 circuit
diagrams with each S -Dec

SEND SAE OR PHONE

SIMPSONS
ELECTRONIC AL ARMS
70 PRIORY ROAD LIVERPOOL 14 2RZ.

Al INTRUDER ALARMS

1111TRADE SUPPLIED.

051 -260-0300

Wholesale Alarm Suppliers
Latest D.I.Y. &

Wholesale Published Catalogue
Write off for your copy

LARGE STOCK OF BURGLAR
ALARM EQUIPMENT: As
used in the trade. JN Security

86 Derby Lane, Old Swan,
Liverpool 13 (Dept HE)
Tel: 051-288 3483
or 051.220 0590

Centre, 176 Sydenham Rd.,

London SE26 5JZ. 01-778
1111. Showrooms open 6 days.

,1/4

co9

oc)

A4o

*0

.4.4N

0

S

Im-

prove weak television reception. Price £6.70. S.A.E. for

OF ALARM EQUIPMENT FROM

60

EQUIPMENT
AERIAL AMPLIFIERS

cN

(JO

,e)

,krb:'

leaflets. Electronic Mailorder,
Ramsbottom, Lancashire BLO
9AGH.

er

\c`
Fs

Ring Bradford (0274) 731532
for our catalogue, or call at our
large shbwrooms opposite
Odsal Stadium.

HOBBY SHOP
LANCASHIRE

EzE,

ETESON
ELECTRONICS

158 Lower Green
Poulton-le-Fylde Blackpool
Tel: (02531 885107

Open 9:30 am -12:30,1:30-5:30
Closed Wed. & Sun.

Electronic Component Specialists

66

B. C. N. U. at the Sussex Mobile
Rally. 10.30 to 5.00pm on Sun-

day 15th July 1984. Brighton

Raceground, Racehill, Brighton.
It's the winner for Radio
Amateurs! Free car parking and

many attractions for the whole
family. Usual trade stands. All
under cover.

`SPACE FOR
SALE!'

Tel:

01-437-0699

,,eluding o a 0

BOOKS & PUBLICATIONS

KITS

COMPONENTS

PRINTED CIRCUITS. Make

BRITISH TELECOM plug soc-

your own simply, cheaply and
quickly! Golden Fotolac lightsensitive lacquer - now
greatly improved and very
much faster. Aerosol cans with
full instructions, £2.25. De-

BITS, KITS & P/Cs. For CB,

RALLYS

.

Northants. NNI1 4RZ

heliphonic music telekinetics.
Computer software. SAE 4 x
9":- Paralab, Downton Wilts.

Audio, Music, Lighting, Studio
etc. E.g., Quality MOSFET 50/
BURGLAR ALAMR equipment.

High March, DayentrY

Cabelec, 14, Tillman Close,
Milton
Keynes,
Greenleys,
MK12 6AQ. Dept H.E.

thick £1.75 sq. ft. Post/Packing
50p. White House Electronics,
Castle Drive, Praa Sands, Penzance, Cornwall.

<4 .k

Roden Products, Dept HE

Send 40p stamps and S.A.E.

master 14p. Copper -clad fibreglass board, approx. 1mm

s

Send cheque or P.O. to -

PARAPHYSICS
JOURNAL
(Russian translations). Psychotronics,
Kirlianography,

CATALOGUE of ailsorts. Electrical, electronic hardware.

veloper 35p. Ferric chloride
55p. Clear acetate sheet for

\o

'S

Build electronic
circuits without
solder on a Roden
S -Dec This has

Tudor House. Casoham St..
Mangotstield BS17 3EN
Tel: 565472

CT EC SECURITY, Dept HE .
60 Market St, Mg..) WN1 1HX.
Telephone 10942) 42444

Ad)uslable entry -Bait with buzz.,
Rpulted Roam, supply I I2 amp).
Latching 24 hour circui I.
V)suI IL audible *CM tItt.
PLEASE SEND FOR FREE CATALOG

i \c,ef

Debbie Miller

100W amp board kit £26.00
inc., Superkrunch CB noise
reduction board kit £7.7.75 inc.

Manufacturers surplus stock

test gear, tools etc. Send large
SAE for lists to: Airedale Components. Black Edge Farm,

Black Edge Lane, Denholme
Gate, West Yorkshire BD13
4ET.

showroom opposite
Stadium, Bradford.

AMAZING electronic plans,
lasers, gas, ruby, light shows,

high voltage teslas, van de

devices,

ultrasonics, pyrotechnics, new
solar generator, 150 more projects, catalogue S.A.E., Plan centre, Bromyard Road Industrial Estate, Ledbury HR8

Odsal

WE SUPPLY a wide range of
electronic components and
service parts. Also new telephone plugs and sockets, joystick interfaces and leads for

most computers. Burglar alarm
equipment including sensor
sirens, bells, buzzers all at competitive prices. Write or phone
for details. Shudehill Supply Co.
Ltd., 53 Shudehill, Manchester
M4 4AW. 061-834 1449.

FOR SALE
KIA RETURN AN. AD No.16 ...
FREE... OualityCapacitor Pack

...Simplyreturn+121/2pS.AEKIA-8, LS29 9DZ ... Summer
Bonanza 1000 Amplifiers &
Offers.

STEREOAMPS

PLANS 'N DESIGN

graph, surveillance

kets and leads, etc. Tel: C.W.A.S

(0274) 731532. Or visit our

120

Watt

(60+60) ... Case - D.I.N. sockets and controls
9-40v/
Smoothing .. protected outputs 3/15 -0.H.M. tested and
diagrams £10/inc
KIA-8
.

.

.

.

.

.

.

Cunliffe Rd., Ilkley.

6116 CMOS RAM 150ns. Full
Spec Devices available now at
£6.50 each whilst stocks last.
Tel: 0734 760109.
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PREVIOUSLY ADVERTISED
STILL AVAILABLE

.....

N iced chargers, mains

Flourescent inventor 13 watt front 12v
Ten digit stitch pad-pb phone etc.
Uniselector 2 pole 25 way
Water valve mains operated
Counter 6 digit mains operated
ditto 12v resettable
Double glazing clear PVC sheet, 231/2" wide -per running ft.
Locking mechanism with 2 keys
Magnetic Clutch
Mouth operated suck or blow switch
Solenoid with slug 8- 12v battery op.
ditto 230v mains
Timer Ontron STP NH 110v AC Coil
Key switch with 2 keys dp mains
Air valve mains operated
Latching relay mains operated
Dry film lubricant aerosol can
Coin op switch, cased with coin tray

4;#.

,

5" - £5.75, Post f 1.25.
6" - £6.95, Post E1.25.
5" Plannair extractor
£6.50. Post £1.25.

E7.75

£1.50
BOAC in-flight stereo unit
Drill assortment 4 each 25 sizes between .25mm & 2.5mm E11.50
E1.75
Battery condition tester, less box

fip or?,

Woods extractor.

Hi Fi sound from your Spectrum 1 watt amp
pm speaker & instructions £2.45

£22.50

Tape punch and reader
Bench isolating transformer 250 watt

EXTRACTOR FANS - MAINS OPERATED

THIS MONTH'S SNIP

£0 75
£3 50
£1 95
£4 60

£250
El 15
£345
£0.15

El 15
E4 50
E2 30

4"x4" Muffin 115v.

REVERSIBLE MOTOR with control gear Made by the
famous Framco Company this robust motor is approx 71/2" long, 3'4"
dia. 3/8" shaft. Very powerful, almost impossible to stop. Ideal for
operating stage curtains, doors, ventilators, etc. Even garage doors if,
properly balanced. Offered complete with control gear as follows:
1 push to start switch
1 Framco motor with gear box
2 limit stop switches
1 manual reversing & on/off switch
ONLY £19.50 + postage £2.50.
1 circuit diag. of connections

FOR SOMEONE SPECIAL

Why not make your greeting card play a tune? It could play
'Happy Birthday'. 'Merry Christmas', 'Wedding March', etc, or
'Home Sweet Home', etc. Wafer thin 3 part assemblies, for
making cards musical. Mini microchip speaker and battery with
switch that operates as the card is opened. Please state tune when
ordering. Complete, ready to work E1.25.

El 82

JOYSTICK

E2 30
£6 90
£1 75
£3 75
£3 50
£0 65
£4 60

WHY PAY £10 OR MORE - Make yourself a Joystick -

8 POWERFUL MODEL
MOTORS
(all different)
for robots, meccanos, drills,
remote control planes, boats,
etc. £2.95.

full details were given in Dec/Jan 'Sinclair Projects'. We will
supply complete kit for £2.30. Although designed for the
Spectrum or Z X81 it is equally suitable for any home computer.

TELEPHONE ITEMS

Plug and Wall socket -4 pin or 5 pin
Plugs only 4 pin or 5 pin

E3 45

El 15

Modern desk telephone
Heavy black old type

£7 50
E5 50
.E6.50
£4 50
£1 15

External bell unit
Bell ringing power unit
Pick up coil

STABILISED POWER SUPPLY (Mains Input)
By LAMDA (USA) - Ideal for computer add-ons, d.c. output.
Regulated for line volts and load current. Voltage regulation .1%
with input variations up to 20% - load regulation 1% front no
load to full load - or full load to no load. Complete in heavy duty
Models available: 5v - 9A £23. 12v - 1.5A
case
£13.25. 15v 1.2A £13.25. 24v - 2A £23.

PRESTEL UNIT - brand new and complete except for 7

Ia

plug in IC's - Price: £19.75
+ £2.00 p&p.
Note: British Telecom may not
connect this equip-

£5.75. Post 75p.
All the above ex -computer,
those below are unused.
4" x 4" £8.50. Post 75p.
9" American made
£11.50. post £2.00.
Tangential Blower 10x3
air outlet, dual speed
£4.60. Post £1.50.

LIGHTING & POWER CABLES
Made by Volex to BRITISH STANDARD
SPECIFICATIONS
P.V.C. sheathed outer -copper clad conductors
£4.50
1.5mm flat twin 100 metres
£11.00
1.5mm flat 3 core 8E metres
metres
£54.00
6mm flat 3 core
16mm flat twin 8E metres £115.00

MINIATURE WAFER SWITCHES

2 pole, 2 way -4 pole, 2 way - 3 pole, 3 way
4 pole, 3 way -2 pole, 4 way -3 pole, 4 way
2 pole, 6 way - 1 pole, 12 way.
All at 25p each or 10 for E2.00

OTHER TYPES IN STOCK - PLEASE ENQUIRE

BLEEP TON E These work off 12v and have an unusual and
pleasant bleep hey each.

CONNECTING WIRE PACK 96 lengths of connecting
wire, each 1 metre long and differently colour coded, a must for
those difficult interconnecting jobs. 85p the lot.

RED LEDS 10 for 69p. 100 for £5.75. 1000 for £52.

IN LINE SIMMERSTAT Ideal heat controller for soldering
iron and many other hand-held appliances. £2.30. 10 for £17.25.

ment as there is no

manufacturer to
guarantee it. however

VENNER TIME SWITCH

it is well worth buying
for its immense breakdown
value - sold originally at over £150.

lege
Complete kit of parts for a three channel sound to light unit
controlling over 2000 watts of lighting. Use this at home if you
wish but it is plenty rugged enough for disco work. The unit is
housed in an attractive two tone metal case and has controls for
each channel, and a master on/off. The audio input and output
are by Y." sockets and three panel mounting fuse holders provide
thyristor protection. A four pin plug and socket facilitate ease of
connecting lamps. Special price is £14.95 in kit form or £25.00
assembled and tested.

Learn in your sleep: Have radio playing and
kettle boiling as you wake - switch on lights to
ward off intruders - have a warm house to come
home to. You can do all these and more. By a
famous maker with 25 amp on/off switch.
Independent 60 minute memory logger.
A beautiful unit at E2.50.

BELLS & ALARMS

Made for use in cars, etc. these are series
wound and they become more
powerful as load increases. Size

Hooter/Siren 6v - 12v
Loud, med & soft buzzer
Open buzzer ex G.P.O.
12" Gong cast iron cased ALARM BELL 12v do
6" Gong 12v dc
6" Gong mains

31/2" long by 3" dia. They have
a good length of '1/2" spindle Price £3.45.
Ditto, but double ended £4.25.
Ditto, but permanent magnet E3.75.

69p
75p
50p
£19.50
E7.50
E8.50

50 THINGS YOU CAN MAKE

EXTRA POWERFUL 12v MOTOR

h.p. so it could be used to power a
Probably develops up to
go-kart or to drive a compressor, etc. £7.95 + £1.50 post.

THERMOSTAT ASSORTMENT
io different thermostats. 7 bi-metal types and 3 liquid types.
There are the current stats which will open the switch to protec
devices against overload, short circuits, etc., or when fitted say
in front of the element of a blow heater, the heat would trip
the stet if the blower fuses; appliance stats, one for high temp.
eratures, others adjustable over a range of temperatures which
could include 0 - 100°C. There is also a thermostatic pod which
can be immersed, en oven stet, a calibrated boiler stat, finally an

ice stet which, fitted to our waterproof heater element, up in the
loft could protect your pipes from freezing. Separately, these
thermostats could cost around £15.00 - - however, you can have
the parcel for E2.50.

performance
Silent sentinel Ultra Sonic Transmitter and receiver

TELEPHONE & INTERCOM CABLES

MAINS TRANSFORMERS

The AMSTRAD Stereo Tuner.
This ready assembled unit is the ideal tuner for a music
centre or an amplifier, it can also be quickly made into a
personal stereo radio - easy to carry about and which will
give you superb reception.
Other uses are as a "get you to sleep radio", you could even
take it with you to use in the lounge when the rest of the
family want to view programmes in which you are not
interested. You can listen to some music instead.
Some of the features are: long wave band 115 - 270 KHz,
medium wave band 525 - 1650KHz, FM band 87 108MHz, mono, stereo & AFC switchable, tuning meter
to give you spot on stereo tuning, optional LED wave band
indicator, fully assembled and fully aligned. Full wiring
up data showing you how to connect to amplifier or headphones and details of suitable FM aerial (note ferrite rod
aerial is included for medium and long wave bands. All
made up on very compact board.

only £6.00
insurance.

OTHER POPULAR PROJECTS

YOURS FOR ONLY £11.50 plus £3.00 post.

has three transistors and we estimate the output to be 3W rms.

- BARGAIN OF THE YEAR -

£11.95 plus £2.00 post.

Short Wave Set - covers all the short wave bands using
plug-in coils. Kit complete

Fitted volume control and a hole for a tone control should you require it. The amplifier

More technical data will be included with the amp. Brand new,
perfect condition, offered at the very
low price of £1.15 each, or 10 for £10.00.

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

Things you can make include Multi range meter, Low
ohms tester, A.C. amps meter, Alarm clock, Soldering
iron minder, Two way telephone, Memory logger, Live
line tester, Continuity checker, etc. etc,, and you will still
have hundreds of parts for future projects. Our 10Kg
Parcel contains not less than 1,000 items - panel meters,
timers, thermal trips, relays, switches, motors, drills, taps,
and dies, tools, thermostats, coils, condensers, resistors,
neon, earphone/microphones, nicad charger, power unit,
multi -turn pots and notes on the 50 Projects.

15 conductors colour coded 200mt coil £59.00
10 conductors colour coded 200mt coil £39.00
Flex extension lead twin rubber
.5rnin ideal grass cutters etc .250mtn coil 025.00
50 meter coil E6.75

MINI MONO AMP on p.c.b., size 4"x 2" (app.)

1.50 post

Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daily
automatically correcting for the lengthen
ing or shortening day. An expensive time
switch but you can have it for only £2.95.
These are without case but we can supply
a plastic case . £1.75 or metal case - £2.95.
Also available is adaptor kit to convert
this into a normal 24 hr. time switch
but with the added advantage of up to
12 on/offs per 24 hrs. This makes an
ideal controller for the immersion heater.
Price of adaptor kit is £2.30.

25A ELECTRICAL PROGRAMMER

12 volt MOTOR BY SMITHS

Offered at a fraction of its cost:

£4.50. Post 75p.

4"x4" Muffin 230v.

4 volt
6 volt
12 volt
12 volt
12 volt
15 volt
15 volt
18 volt
20 volt
24 volt

4 amp
1 amp
15 amp

'/.amp
1 amp
2 amp
4 amp
1 amp
1 amp
2 amp

£1.75
£1.15
£1.15
£1.55
£1.75
£3.45
£4.60
£1.95
£2.30
£3.45

24 volt
25 volt
35 volt
38 volt
26 volt
50 volt
25.0.25

4 amp
1 amp
2 amp
21/2 amp

10 amp
2 amp
Ys amp

2 amp
12.0.12
115v 100w auto
115v 250w auto

Big Ear, listen through walls

Robot controller - receiver/transmitter
Ignition kit - helps starting, saves petrol, improves
.

.

.

.

.

.

£4.85
E2.25

E5.50
E3.95
£4.95
E3.95

£5.75

Established

30 YEARS

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders under
£12 add 60p service charge. Monthly account orders accepted from
schools and public companies. Access & B/card orders accepted day or
night. Haywards Heath 104441 454563. Bulk orders: phone for quote.

Shop open 9.00 - 5.30, mon to Fri, not Saturday.

.

£9 95
E14.95
£25 00
£9 50
£9 50

........ £13.95

Car Light 'left on' alarm
Secret switch - fools friends and enemies alike
3 - 30v Variable Power Supply
2 Short & Medium wave Crystal Radio
3v to 16v Mains Power Supply Kit
Light Chaser
- three modes
Mullard Unilex HiFi stereo amplifier with speakers
Radio stethoscope - fault finding aid
Mug stop - emits piercing squark
Morse Trainer - complete with key
.

J.BULL (Electrical) Ltd.
(Dept. HE), 34 - 36 AMERICA LANE,
HAYWARDS HEATH, SUSSEX RH16 3QU.

Ditto - made up

.

£3.95
£4.95
£9.95

£14 50

R C Bridge Kit
3 Channel Sound to Light - with fully prepared metal case.

.

.

.

.

.

£9.50
£3 50
£1.95

E13 80
£3 99

Et 95
.

£17.50
E16.75
£4 80
E2 50

£299

Drill control kit
Drill control kit - made up
Interrupted beam kit

E3 95
E6 95

Transmitter surveillance kit
Radio Mike
FM receiver kit - for surveillance or normal FM
Seat Belt reminder
Car Starter Charger Kit
Soil heater for plants and seeds
Insulation Tester - electronic megger
Battery shaver or fluorescent from 12v
Matchbox Radio - receives Medium Wave
Mixer Pre -amp - disco special with case
Aerial Rotator - mains operated
Aerial direction indicator

£230

40 watt amp - hifi 20hz - 20kHz
Microvolt multiplier - measure very low currents with
ordinary multitester

STORE CLOSING SALE

Pure Sine Wave Generator

All stocks must go from one of our big warehouses. 10,000,000
items, everything from AERIALS to ZENER will be cleared at
fantastically low prices if you are a manufacturer you can save
yourself a fortune - send for our Sale List, not for small buyers as
minimum order £100.

Linear Power output meter
115 Watt Amplifier 5Hz 25kHz
Power supply for 115 watt amps
Stereo Bass Booster, most items

£2 50
£6 90
E3.50
£3 00
£15 50
E16 50
£7.95
£6 90
E2 95
£16 00
£29 50

£550
E9 50
E3 95
E£151 5705

E138 50

£8 95

Gt

21-PAK BARGAINS

MINIATURE TOOLS FOR HOBBYISTS

SIGNAL INJECTOR

PIE20
Miniature round

Miniature round nose side cutters - insulated handles 44inch length. Order No: Y043.
FLEKEY DRIVER

Miniature long nose pliers - insulated
handles 54inch length. Order No: Y044.

1

E1.75 each.

-

Fixing Centres. 26.5mm

0/No VP 107

95p

()°.

LOGIC PROBE

Miniature end nippers insulated
handles 44inch length.
Order No: Y046,

Frequency 4kliz approx.
Output 70dB AlI @ I. typ
Power 12Vdc 4m9
Dims. 22 Idia) x 11.5mm.

Simple push button operation. Oscillates at 700
- 1k Hz with harmonics to 30MHz. 1.4V p/p
output. Impedance 1041 Ideal for trouble
shooting with audio equipment. One "AA,"
penlight battery supplied.
0/No VP96 £2.50

A flexible shaft screwdriver for those awkward
to get at screws. Overall length 134inch. Order
No: FS -1 Rat blade 4mm FS -2 Cross, point no.

Miniature bend nose pliers
insulated handles 54inch
length. Order No: Y045.

P1820
hem buzzer. White plastic
leads. For use on ac mains.
Frequency. 35kHz approx

GRIP -DRIVER

8inch long screwdriver with spring loaded
grip on end to hold screws in position
while reaching into those difficult places.

Miniature snipe nose pliers with side
cutter and serrated jaws - insulated
handles 5inch length. Order No.

Automatic levelling. White LED indication,
Minimum width of measuring pulse 30
milfisecs.Maximum input frequency 10M Hz.
100kf1
Input impedance:
Power consumption: 40mA maximum
Power supply:
4.5 - 18 V d.c.
ORD R N.. VP97
£10.50

Order No. SD -1 Flat blade 4mm SO -2
Cross point no.O. E95p each.

ALL AT £1.25 each

Y042

13 PIECE TOOL KIT AND CASE

El 15

ELECTRONIC
Miniature elettronic
Solid state Ivory plastic

(with tommy bar) 6
precision screwdrivers.

Sizes from 1mm to 3.5mm

ONLY £7.50 ORDER No

PRECISION
JEWELLERS' TOOLS
Rustproof,

Tempered

Handles

and

Blades

Chrome Plated Handles. Swivel Heads for use
on Precision Work.

BRAND NEW LCD
DISPLAY MULTITESTER
RE 188m

Response range:
Max voltage:
Internal resistance

LCD 10 MEGOHM INPUT IMPEDANCE

Len th:

6

.3; digit '16 ranges plus hFE test facility for
PNP and NPN transistors 'Auto zero, auto
polarity 'Single-handed, pushbutton operation

5731 NUT DRIVER SET

"Over range indication '12.5mm (4 -inch) large
LCD readout Diode check "Fast circuit
protection "Test leads, battery and instructions

5721 SCREWDRIVER SET
precision screwdrivers in hinged plastic
case. Sizes - 0.8, 1.4, 2, 2.4, 19 and 3.8mm f1.75

5 precision nut drivers in hinged plastic case.
With turning rod. Sizes - 3, 3.5. 4, 4.5 and
5mm

E1.75

included.
Max indication
Polarity indication

5741 TOOL SET
5 precision instruments in hinged plastic case.
Crosspoint (Philips) screwdrivers - HO and HI
Hex key wrenches. Sizes - 1.5. 2 and
2.5mm
f1.75

5751 WRENCH SET
5 precision wrenches in hinged plastic case
Sizes - 4, 45, 5. 55 and 6mm
E1.15

1,000 opv including test leads &
Battery
AC volts - 0-15-150-500-1,003

DC volts - 0-15-150-5001,000

DC currents

0 lma-150ma

Resistance - 0 25 K ohms 103 K
Dims - 90 x 61

E4.75

MINIATURE VICE

Miniature plastic and metal

500V

£5.00

390M1
135mm

vice with strong suction base
for portability. Single action to

0/No. VP99

secure or release suction.
Plastic jaws with rubber pads

20mm wide, open out
40mm. Dim, 85 x 65

1999 or -1999
Negative only
Positive readings appear

Red plastic case with adjustable fixing
bracket. Emits high-pitched wailing note of
varying pitch - 100 cycles per minute. Dims 90mm (dia.) 60mm (depth). Power - 12v DC,
0/P 90dBA lm type.

to

60mm approx.
FANTASTIC VALUE
0/No. VP 95 ONLY E7.60
LEARN A UNGO!

PILLOW SPEAKER

Slim under pillow unit. Bohms
2" speaker. 1.5m lead with
3.5mm mono jack plug. Black
Dims. 65 (dial x 17mm.
0/No. VP 88

E1.25

METRIC &
BRITISH
MEASURES

Our Price:.£5.50 0/No. VP79

1

TAPE RECORDER SWITCH

Steel tapes in sturdy ABs
plastic case. Silk wrist strap These
yellow coated convex tapes have inch
and metric graduations. Automatic pushbutton return
2m long x I3mm wide 0/No VP 89
E7.00

Unit to control motor of tape recorder.
1 8m cord and 2.5mm plug attached.

155x88x31mm

On/Off switch. Dims: 55 x 20 x 20mm.

RANGES

£1.00

0/No. VP 127

DC Voltage 0-200mV
0-2-20-200-1000V. Acc. 0.8%
AC Voltage 0-200-1000V

POWER SUPPLY OUR PRICE £4.25
Power supply fits directly into 13 amp socket
Fused for safety. Polarity reversing socket.
Voltage switch, Lead with multi plug
Input - 240V AC 50HZ, Output - 3, 4. 5, 6.
7b. 9 & 12V DC Rating - 300 ma VP109.

Acc. 1.2% DC Current 0-200uA ;
0 2 20 200mA, 0-10A. Acc, 12% r
Resistance 0-2-20-200K ohms

02 Megohms. Acc. 1%

3n long x 13nm wide 0/No. VP 90
5th long x 16mrn wide 0/No. VP 91

£45.00 each

Tests all types of batten/ including

standard, NICAO, Alkaline etc Takes
all

Comprises 2 standard screwdriver blades 5 &
7mm size. 2 cross point size 4 & 6.
Ratchet
handle. 5 -in -1 Kit. f1.45 each. 0/No 3298
1

Limits voltage to speaker or
to the permissible max., by
automatically introducing a
resistor in series with speakers. When excessive voltage is reduced the unit resets itself. Electronic
voltage -sensing relay circuit. Spring terminals. Cut-off
level adjustable from 10W -120W. Full instructions included. Dims: 85 x 74 x 25mm.
0/No, VP 118
£9.95
Co -axial switch for one transceiver
to two antennae or one antenna to
two transceivers. Dims: 86 x 55 x
32mm (Body).
0/No. VP 113
£4.50
As above but 3 -way.
0.No. VP 114
£4.75

HIGH PASS FILTER/SUPRESSOR

ANTENNA COUPLER

CB/TV. High pass filter. Reduces
unwanted signals picked up by

Transceiver/car radio
antenna coupler. With co -axial

antenna. Dims: 45 x 25 x 17mm

cables. One co -axial

45p

0/No. VP 115

LOW PASS FILTER
Designed to reduce harmonics on
the VHS and TV band. Cut-off
frequency: 30MHz. V.S.W.R.: Less
than 1.2 to 1. Insertion loss:
-0.2dB @ 27MHz. Impedance:

instructions
0/No. VP 101

Full

FM MONITOR
FM monitor for 2 metre band All
metal. Attached earphone PL259/
50239 connectors 144MHr IOW
maximum. Dims (Body) 55 - 30
23rtun

0/No VP 120

glxll

£2.75

LOW-PASS FILTER
LP -30

E4.20

50 ohms 30W
UHF co -axial plug

fitting IPL259/

AEC

0/No VP 121

DC to DC adaptor. Plugs into car cigar lighter aperture.
Output 3, 4.5, 6, 7.5, 9, 12V @ 800mA Has universal output
spider plug, also 9V battery snap and polarity reversing
0/No. VP 119 £2.45

Send your orders to Dept HE 7 BI-PAK PO BOX 6 WARE, HERTS
SHOP AT 3 BALDOCK ST. WARE, HERTS
TERMS CASH WITH ORDER, SAME DAY DESPATCH, ACCESS,
BARCLAYCARD ALSO ACCEPTED. TH.. 10920) 3182, GIRO KM 1006
ADD 15% VAT AND 75p PER ORDER POSTAGE AND PACKING

£5.20

PICK-UP COIL
Large telephone pickup coil for /nut
sensitivity Suction pad to stick to
telephone 90cm lead to 35 lack plug
Connects direct to cassette recorder

DC -DC POWER SUPPLY

BI-PAK

standard sues including 6V lair

tern batteries and watch/heanng
aid cells Also tests fuses and
lamps by means of ,nternai 9V
IPP3/ battery. Can also be used
to recharge NICAD batteries
by means of external 312Vd c
Power supply Inot included)
provided.
Dims 185 . 103 x 30mm
)approx
f7.00

DUMMY LOAD

50 ohms. Dims: 8) x 55 x 40mm,
0/No. VP116

terminates in antenna plug
and the other in PL259
plug. Dims: 67 x 46 x 33rnm
0/No. VP 117
£2.00

f1.50
f2.00

--11711TIVTIVIU

ET C EWDRIVER KIT

Leather Case for 188m £2.50 EACH

SPEAKER PROTECTOR

ANTENNA SWITCH 2 and 3 WAY

0/No. VP 112

100M11

D.C. continuity tester for circuit checking on all
low voltage equipment and components. Diode
checking also possible. Takes two M batteries
90cm lead -has crocodile clip. Body length
145mm
75.
0/No. VP100

without + sign

x 30mm

0/No. 1322 OUR PRICE £6.50 ONLY

achieved.

C TESTER

BI.PAK VERY LOWEST PRICE

ohms

A neat swivelling disc provides
close tolerance substitution resistors of 36 preferred values
from Sohms to 1Kohm. Simply
fix clips into circuit and swivel
result
is
optimum
until

CIRCUIT

Input Impedance 10 Megohms
Zero adjust
Automatic
Sampling time
250 milliseconds
Temperature range -5°C to 50°C
Power Supply
x PP3 or equivalent 9V
battery
Consumption
20mW
Size

MULTITESTER

Universal tester with ceramic buzzer. Tests
diodes, transistors, resistors, capacitors and
continuity. One "AA" penlight battery included.
Max 2y.A
Test current:
12V
Test voltage:

VP102

6V 25mA VP 83
I2V 25mA VP 86

SUB -BOX

TESTER

"Phillips" drivers No. 0 and
off

I 5-rnm

x

mg centres 26mm
3V 25mA 0/No VP 82
9V 25mA 0/No. VP 84
130p each

Heavy duty test prods with built-in indicators
for testing polarity: indicates whether ac. or
d C 3.5V to 400V.
0/No. VP98
£2.50

Allen" key drivers 2mm and
2.5mm; 2 off cross -point
No. 1

22 x 16

o tput 82dB (Al @ m typ

pliers with side cutters 1
off 44" side cutters 1 off
44" end cutters 2 off hex

1

500

approx.

D ins

1 off 5" snipe nose "radio"

it

Frequency

leads

attractive moulded plastic
case with clear sliding cover

7'

90mm

Output 85dB IA/ @ 1m typ
Power, 240Vac 5mA
Dims 32 Idia I x 14mm
Fixing centres 38mm

0/No VP 108

13 -piece tool set housed in

d

piezo-electronic
plastic.
Low

buzzer.
White
consumption.

Dims

32 (die

(dial sucker

0/No VP 87

I

a 17mm /body/ 36mm

E1.00

Use your credit card king us on Ware 3182
NOW and get your order even faster Goods
normally sent 2nd Class Mail
Remember you must add VAT at 19% to your
Total order
Postage add 75p pen Total order

