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fF electronics
Dept 2. 56. Fortis Green Road.

Muswell Hill, London. N10 3HN

telephone: 01 883 3705

C - MOS 74 M LINEAR

1-21 25-99 101.2Lp.

CD40004 23p 19p 15p
CD4E1014 23p 19p 14
CD10024 23p 19p 15p

CD43064 £1.59 £1.33 £1.06
CD40074 23p 19p 15p

C043084 11.75 £1.46 £1 .17

CD400941 Us CD4019
0040104 Use ' CD4050
CD4011A 23p 19p 15p

CD4012A 23p 19p I5p
CD10I3A 69p 54 46p

CD4014A E1.75 £1.46 11.17
CD40154 £1.75 11.46 £1.17
CD4016A 69p 58P 46p
CD40174 11.75 £1.46 11.17
CD/0184 12.51 £2.09 E1.67
CD10I9A 130p 64 53P
CD40204 £1.97 11.64 £1 .31
C040214 £1.75 £1.46 11.17
CD40724 £1.83 11.53 E1.22
CD4023A 239 19p 15p

CD1024AE £1.26 £1.05 84p
C040254 23p 19p 15p

CDC2M 0.79 62.33 11.86
CD40274 94 82p 65p
C040284 £1.53 £1.28 E1.02
CD/0224 E1.12 £1.76 E1.11
CD403041 7Ip 59p Op
CD1035A 11.75 £1.46 11,17
CD4040.4 £2.01 11.48 £1.34
0040424 £1.49 £1.24 99p
CD40494 64 514 46p

CD/0504 69p 58p 46p
C040314 12.78 12.32 11.85
C010526 £2.78 12.32 11.85
CD40564 £2.12 11.76 £1.41
CD10604 12.51 £2.09 £1.67
CD43664 £1.13 94 75p
C04068A 28p 24 19p

CD4069A 24 24 19p

C040704 28p 24p 19p

0340714 214 24 19p

CD4077A 71p 59p 47p

CD40814 28p 24 19p

CD40824 28p 24 19p

C040854 E1.28 £1.06 85p
C040864 11.28 11.06 85p

CD40934 11.56 £1.50 £1.04
CD40994E 12.95 12.46 E1.96

1-24 25-99 100 

7400 14 12p 10p

7401 14 14 10p

7402 lip 12p 10p

7103 15p 12.4 10p

7401 14 13p I 1p

7108 16p 14 11p

7109 16p 13p I 1p

7410 14 13p lip
7413 29p 24
7417 27p 224 209
7420 16p 13p 1 1p

7427 27p 224 18p

7430 1641 13p I 1p

7432 27p 224 14
7437 Vp 22(p 18p
7441 74 64 50p
7442 65p 55p 43p
7445 85p 7Ip 57p
7447 94 83p 67p
74474 95p 83p 67p
7448 84 7lp 57p
7470 34 25p 209
7472 259 2lp 17p

7473 30p 25p 24
704 34 269 2lp
7475 47p 39p 31p
7476 32p 26p 21p
7482 74 62p 50p
748.5 £1.30 11.09 87p
7186 32p 269 alp
7489 0.56 £2.130 12.10
7490 49p 40p 34
7491 65p 55p 15p
7492 57p 46p 36p
7493 44 40p 32p
7495 67p 55p 14

74100 11.08 89p 72p
74107 35p 28p 24
74121 34p 209 23p
74122 47p 39p 319
74141 74 ' 63p 53p
74115 64 58p 40p
74154 0.75 £1.18 869
74174 £1.00 839 67p
74180 11.06 88p 7lp
74181 0.20 12.50 11.90
71192 11 .35 £1.14 90p
71193 £1.35 £1.14 94
74196 £1.61 £1.34 999

SIEMENS LCD's LINE -07116117
LIQUID CRYSTAL DISPLAY complete with
socket and removable reflective .4414,
Ref AN41321 13r. char... height Can

b directly driven by Notional Sernicondacrois
Alarm Clack chip MM5316. 113.990

71 I I $ I-1L ; 7

vo001'

NEW LED Linear Cursors
each device contains 10 light
erniating diodes in a 20pin dual -
in -line package. Ideal for solid
store analogue me., or dials.
Type 101 RED £2.26 

555 (8 pin dip) V 54 
555 (T0-99) T 131p 
556 (14 pin dip) £1.29 

703 (89/19 Any) 59p

709 (8 pin dip) 38p

709 (T0-99) 45p

709 (14 pin dip) 38P
71018 pin dip) 39p

710 (10-99) 45p

710(14 pin dip) 441,

711 00-99) 51p

711 (14 pin dip) 449

720 (A.M. Radio) £1.78
723 00-99) £1 .09

723 (14 pin dip) 74p

741 (8 pin dip) 313p

741 (10-99) 43p
711 (14 pin dip) 3612

70 (14 pin dip) CI 04
748 ( 8 pin dip1 42p

718 (30-99) 51p

748114 pin dip) 49P
753(9.M. 1st, 1.9,1E1.08

11140002

CA2111
CA3045
CA3046
CA3053
CA3065
CA3075
CA3078
CA3080
CA3081 £1 86

CA30132 £1 86

C6313112E (11041100)12.13
CA3097E 11.67
CA3123E 11.76
CA310IE (1143900) 18P
CA3600E 0 4/

£3.01

11.19
01.89

88p
59p

11.60
11.64
E1.26

59p

CT7001 15.34

L00511 (20.3) £1.46
L03651 (T0.3) £1.46
L03711 (10-3) 11.46
LIV (SOT -32) 859

LI30 (SOT -32) 85p

75491 84 1131 (SOT -321 859

75491 £1.10
1443019 (r -99) 65p

Rpulotas 100 inA 1.44301 5 (1 pin dip) Sop

78105WC 00-921 64 LM231.4 T00-99) 570

7BLI2WC (T0-921 60p LM3014 5 (8 pin dip) 580
78115WC (10-921 60p 144307 T 00-991 589

L94307 5 (Spin dip) 570

Regulatots 100mA (M308 T 00-99) " 85
78105AWC (1146154)909 11.4308 5 (13 pin dip) 850
781.12AWC (31462513190p L443084 1 (110-99) 07.92
78LISAWC (118625090p LM30134 S (8 pin dip)

£6 90

Regulators 500.1 141309K £2.34,2

734050C E1.35 (44339
78 M12OC E1.35 114370N £2.85
78M150C £1.35 144371 92.08
713.418HC £1.35 14437214 £1.99
78.2414C il . 35 19437314 02,99

LM377N 12.71
Regulators IA LM380 £1.25
7805KC 150-31 £2.09 114331 11.85
7812KC (50-31 £2.09 LIAM E1.66_
7815KC (50-31 £2.09 1.44703 0
7118KC 00-31 £2.09
7824KC (56-31 12.09 1.611820 51.039

1142111 £1.12p
1443900 69P Regulatoe IA

7805UC (10-220 11.72 
7812UC (50-2201 £1.71 MC13031.
7815UC (50-2201 £1.72 MCI306P
7818UC (T0-2201 11.72 MC1310P
7824UC (10-2201 E1.72 MCI311

MCI3I4
ICL8038 £3.52 MCI315

MC1327
MC 17309
MCI3399
MCI350
MCI351
MC1352
MC1357

AY -1-0212
AY -I-5051
AY -5-1124
AY -5-3503
AY -5-3507
AY -5-4007

£6.93
El .44
13.95 
16.59 
C6.59 
17.94 

11.84
8011

£2.39
8.2.42
£4.13
£4.62
£1.12p

839

£1.52

88P
BBp

11.52

MC1358 (CA30651E1.16 5.76544. £1.81
MC1375 £1.48 5N76550-2 044550) B9p

5.76552-2 8Ip
MC1455 (5557) 62p 5.76660. (T11.4133 759
MC1456CG £1.88 347661694 (CA30651E1.12
MC14.58CP1 81p

MC1468G 12.18 TAA263 11.50
MC14951 11.24 T44300 0.16
MCI496G 96p 7443106 11.87

T44320 0 44
MC3332P El 50 TA43.50 £2.13
MC3431 P 74p 144370 C3.45

TAA530 74
941C40008 87p 14.4570 62,71
649040604 79p TAA700 65.03
MFC60304 79p 
944C6010 910 T114120S 11.23
MFC6070 11.66 TBA231 £1.02

T134281 (723) 12.59
MM5314 £4.80 T1143000 0.16
MM5316 19.99 51.45200 13.85

T845300 £3.27
MVR5V 00-3) £1.45 T145400 0.72
MVII 2V (20-3/ £1.45 T18000 15.29
MVR15V 00-31 £1.45 11456003 0.29

NE540L £1.25 1146254 £1.03 
NE5164 11.16 1146258 E1.03 
NE555V 73p T18625C 11.03 
NE556 0.29
NE5601 1505 T14651 41.87
NE56111 £5.06 T147200 12.79
NE5625 0 05 T147500 £2.79
NE563 £2.96 T14800 £1.11
NE565N £2.63 38.48105 41.24
NES66V £1 .87 T1481043 £1.24
NE567.' 02.83 T8,4420 84

7189200 14.71
014148 12.09 T189900 14.71

514154 12.75
51.137D 17.50 TC42700 0,24
51440 E2,84 TC4760 £2.16

ICA11000 17.21
51.610C 12.03 7048305 £1.04
S1611C 0.03 TCA940 £2.25
SL612C £2.03
51.613C 14.31 TDA1054 11 ,50

SL620C 13.06 TDAIXO £2.43

SL621C £3.06 TDA1403 113p

51622C 17.62 11341412 94
S1623C £5.57 TDA1415 bop.
S1624C 82.84 7042010 13.03

SL630C £1.82 1042020 13.75
SL640C £3.75
016410 0.75 ULN21114 11.52

SL64SC £3.75
SL650C 19.85

2N414 11.26
5.75491N 88p
5N75491N 11.10

SN7600IN (744611) 11.82
5N76003N £3.33
SN76013N 11.98
SN76023N £1.98
5147622714 (MC1327) £1.89
5N76532N El .88

MINITRON

Minivan Filasnent Display
biklirectIonal 0.36'
3015F 0;9 L/9 d.pt
30150 - 1 11.08 

PHOTO -DARLINGTON 13;13EUMZECEIB SEVEN SEGMENT DISPLAYS4 2N5777
Vcbo 255, Vebo Bv

,47 Vcbo 25v, VE10 Eiv7
hfe 25E0, Ic 250.4 35p.

I .0 SOCKETS

Dual -in -lire
40 11°5 10Pins 8 14 16 . 24 a 36

 PrIcel3p )5p 15p 26p 30p 39p 44 Sip 359

Red

Green
Orange

Free snap -on Plosti4 f

0.125" 0.10'

dia. lens dia. lens dia. lens
011209) WEED 650)
14 10+ 100 I. 10. 100 I. 100 100

nables

111707 909r* L1T7177111.1199111116

'loll

16p 15p
27p 24
27p 24
34 3Ip

Low Cost Red GaAs('
Motorola MLED 500
in a 1092 poolroge 15P 

13p 17p 14 22p 18p 16p 14p 
22p 33p 309 279 30p 27p 25p 
22p 34 34 27p 34 27p 25p 
29p 359 32p 79p 35p 33p 309 

NEW Op. -isolators
ILI r41`415 o TIL116
6 pin intl.., standard package
2 5KV isolation £1 .00 

NEW

Litronix Double Digit Displays
0.5", Common Anode 2 R/H

01.721 gives t_ 1.9
DL727 gives 0.0. to 9.9
Suitable for Clocks, InstmmeMs.
I .V . Channel Indicator
Our Price 6.4 .75 each. 

NOTICE
Po=1Lft....aci,Packing Charges

With the , ec en, inc ease in
pogo! charges and a continuing
increase in packaging cost.
we hove been forced to  eview
our policy.
Hencelarwakd
I . der. valved at 15 or

mo .111 be post free,
2. All U K moll package'

orders will go flip class moil
3. Minimum postage 8. pocking

chaige will increase to 24.

litronix

Monsanto

at

14"

COMMON
ANODE
R/H
Dec. Pt.

RED 01707R

GREEN /43.51
RED MAN71
YELLOW MAN81
ORANGE MAN3610

GREEN 44N51
RED )141,171

YELLOW XAN81

GREEN 644144510
RED MAN4710
YELLOW MAN4810
ORANGE MAN4610

C A 1/H
Chst .Pt.

fee" RED DL747

NOTE, MAN4000

COMMON
ANODEL/11-
Dec Pt.

COMMON
ANODE

COMMON
CATHODE
R/H
0.. Pt.

Our
Price

DL707 01701 01704 11.82 

MAN51 MAN53 MAN54 £1.82 
MAN72 MAN73 MAN74 11.82 
MAN82 MANI33 MAN84 01 .82
MAN3620 MAN3630 MAN3640 E1.82

KAN52 XAN54 0 .49*
0AN72 1(AN74 £1.49 
7.41982 XAN84 £1 .49

MAN4510 44.4194530 MAN4540 £2.32
MAN4720 MAN4730 PAAN4710 £2.32
MAN4820 MAN4830 MAN4840 12.32 
MAN4520 MAN4630 MAN46/0 (.2.32-
c A. C.C. L/11
- I Dec Pr. - I

DL 746 . DT.730 D1.749 £2 42

es pinc9ts ore 14 pin dii the same as MAN5070 8 v. se ies

VAT INCLUDED
Ifmre raork. with  include 8% VAT
Ilerns unmarked include VAT at 23%

ADVERT No 1 of Serles (3
CALI ERS WELCOME
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CONSTRUCTIONAL PROJECTS
TIME LAPSE PHOTOGRAPHY by D. J. Bonfield
Comprehensive aid to special effects photography 712

DIGITAL I.C. TESTER by W. H. Davies
A quick method of testing TTL logic 722

8 -CHANNEL LOGIC TRACE MULTIPLIER by A. C. Ainslie
Construction and setting -up 731

P.E. JOANNA -5 by A. J. Boothman
This final article deals with cabinet, board interwiring, power amplifier
and fault finding 738

GENERAL FEATURES
SEMICONDUCTOR UPDATE by D. W. Co/es
A review of interesting devices

INGENUITY UNLIMITED
F.M. Centre Tuning Meter-Two Function RAC Coder

TRANSDUCERS -6 by P. R. Allcock
Concluding article covers opto-electronic devices

NEWS AND COMMENT
EDITORIAL-Private Innovators

SPACEWATCH by Frank W. Hyde
Mars-New Comet-Venus Probe-Biological Links With Space

MARKET PLACE
New products and a special offer to readers

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry

PATENTS REVIEW
Thought provoking ideas on file at the British Patent Office

FREE ENTRY COMPETITION

728

746

748

711

721

737

745

747

HOW INVENTIVE ARE YOU?
Your chance to win a Big Cash Prize 718

Our October issue will be published on Friday, September 12, 1975

(for details of contents see page 720)

'ZD IPC Magazines Limited 1975. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it. and we cannot accept legal responsibility for it. Prices quoted are those current
as we go to press.
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SAVBIT handy
solder dispenser

A coil of Ersm
Multicore Savbit
Solder in a
dispenser 7ft 6 in of
18 s.w.g. (2.2
metres of 1.22mm).
The Solder that
reduces the wear
of soldering iron
bits.

Size 5
32p

for fast easy reliable soldering
ASY VC) ME EXSPE MRg RIM112

IDEAL FOR HOME CONSTRUCTORS
Ersin Mutticore Solder contains 5 cores of non -corrosive flux, instantly cleaning heavily oxidised
surfaces No extra flux is required

rSAVBIT
solder

for general purpose
work
A handy plastic reel of
SAVBIT alloy. 6311 of 18 s.w.g.
(19.2 metres of 1.22mm)

Size 12 £1.80

'ALU-SOL for

NEW BIB

soldering aluminium
New Multicore Alu-sol
flux -cored solder in 16
s.w.g. No extra flux
needed. Plastic reel holds
360. Supplied with full
instructions. Also available
in solder dispenser.

Size 4 £2.32

TRIPPER & CUTTER
Fitted with unique 8 gauge

selector with handle locking device
and easy grip handles. Spring

incorporated for automatic
opening. Strips insulation from flex

and cables in seconds and can also
be used as a cutter Model 8B. 80p

Fine gauge solder
for soldering small
components
Fine gauge solder for soldering
small components 138ft of
22 s.w.g. (42.0 metres of
0.71mm) Ersin Multicore 5 core
solder wound on a plastic reel.
Suitable for intricate work and
small components.

Size 10 £1.44

NEW SOLDER WICK
Absorbs solder instantly. from tags and
printed circuits. Only needs 40 to 50 Watt

soldering iron. Quick and easy
to use. Does not need flux and
is non -corrosive.

Size 18 90p

For soldering
fine joints

Dispensers
of Ersin
Multicore
Solder make
those small
lobs easier.
2lft of 22
s.w.g. (6.4
metres of
0.71mm)
solder,
specially
suitable for
soldering tine
wires, small
components
and for
repairing
printed
circuits.

Size 15 40p
Or size 19A for kit
wiring or Radio and
T.V. repairs 7ft.
(2.1 metres) of 18
s.w.g. (1.22mm)
Ersin Multicore Solder.

Size 19A 34p

Bib Hi- Fi Accessories Limited, Prices shown are recommended retail excluding VAT. From Electrical
and Hardware Shops. If unr,btainable. send 20p P & P plus VAT at 8p

Sole U.K Sales Concessionaires, P.O. Box 78 Hemel Hempstead, Herts. HP2 4/4 in the Et. Prices and specifications subject to change without notice

DIGITAL CLOCK KITS ELECTROLYTIC
10000 63 [1.88
10600.50 01 -SO
5000:70 76p
5000150 75p
5000.35 50p
5000 12 25p
3000.25 30p
2500i70 63p

DIGITAL I.C.s
Large range of

INTEGRATED
20W RMS. 1 of
30W RMS 1 off
50W RMS 1 off
The 30 and 50W

and all
rail or + and -
Frog rasp.20Hz-100kHz
THD 0 5% at full
0 P load 8 ohms

SOW RMS 14111
and application
disco, hi-fi. etc

CAPACITOR OFFER
2200 6 3 20p
1000 180 63p
1000.30 25p
100025 25p
47063 23p
470,35 16p
330.100 30P
260,64 20p

400 series in stock

AUDIO POWER AMPS.
06.30, Stereo pair
07.95, Stereo pair
012.38, Stereo pair
types have internal

types may be used
power supplies

(all types/
power (all types)

amp kits complete
details Suitable

08.95.

220.63 lap
160.25 9p
100 12 n

13 450
P''

115p

16.450 25p
50450 30p
32 -, 32,450 311p
50 50 "
Prices from 19p.

011 .95.
014-80.
022.76.
electronic pro-

on ether single

with building
for instruments.

ZN414 IC Radio.
741 56p.
IC sockets tingel
Complete
held in stock.
Resistors C.F. 0.5W

VAI l'I.0 Caps 0 5Wwoe t!A, 'e
1nF. 2nF. 5nF.
30nF. 40nF. 47nF.
0 2u F. 12p.
0280. Polyester
lOnF. 22nF. 4p;
68nF. Sp; 0 14F.
0 22uF, 6p; 0 330F.
10p; 0 68uF. 14p;
1 54F. 25p; 2 24F.
154002 6p
1N4003 lip
154004 7p
1N4005 Sp
154006 Bp
154007 9p
1N4148 Sp
0690 8p
0A91 Bp

C1.20.

26p.
of components

and 0 25W,

so
:

8p; 10nF, 20nF
lip; CI 1uF

250V
33nF. 47nF 4p;

0 15uF. Sp;
9p, 0 470F
1- OuF. 17p,

29p.

CRS1 40 89p
.CRS3. 40 01 08

CRS7 40 01.38
CRS1 60 01.25
CRS7 60 01.60
40669 C1.111

ZENER DIODES
400mW 18p
1 watt 19p

SENSATIONAL OFFER

£2 OFF FAST BUILDING. EASY TO
FOLLOW INSTRUCTIONS.
A VERY COMPLETE KIT

I r-- .
- =f [I

CLOCK DATA
SIZE 6; x 3 x 2fin
MAINS
OPERATION
50/60Hz
12/24 HOUR

1

4

1

1

1

1

1

1

USUAL

NO KNOWLEDGE

LATEST1975

COMPARE

MOS
0.63"
Segment
Pack
Double
Double
Circuit/Assembly
Futuristically
Orange,

Pulse

PRICE
NEW ALL

(including
OUR

ITEMS (INCLUDING
Clock Chip
LED Displays

Driver
Resistors,

Sided Glass
-wound Mains

-styled
Red, Black,

PRICES

12-24
(latest

Chip
Caps.,

Manual

Electronics

TO P.E. READERS
WOOD CASE 70p EXTRA
OF ELECTRONICS REQUIRED

DESIGN -ONLY
P. & P., VAT, Circuit)

IF PURCHASED AS SINGLE
VAT AND P. & P.)

hr option
HI BRIT Type)

Transistors, Switch, etc.
Fibre P.C. Board

Transformer

Case (state colour) -Yellow,
White, Mauve, Green, Blue

£14

£

1.95
4.60
0.50
1.60
0.95
1.50
0.50

4-40

Ltd

SEMICONDUCTORS
AC141 57p
AC142 42p
AD161 82p
AD162 62p
BC107 13p
BC108 12p
BC109 16p
BC147 14p
BC148 12p
BC149 14P
BC157 14P
BC158 12p
BC159 12p

P. & P. 25p on

40 YORK

Opening

BC167 14P
BC168 14P
BC169 15P
BC182 13P
BC212 16P
BC301 32P
BC302 5617
8C303 370
BCY70 18P
BCY71 50p
BCY72 16P
813115 6717

BD121 C1.49

ALL PRICES
all orders. Hundreds
held in stock.

E
STREET,(Elliott

hours 9.30

BD124 97p
BD131 52p
BD132 64p
BD135 Sep
50136 63p
BFY50 23p
BFY51
BFY52 24p
MJ481 01-36
MJ491 01.52
MJ2500 t2.75
MJ2501 02.85
MJ3000 02.68

INCLUDE
of other

S.A E with all

B
Blunt Audio

TWICKENHAM,
Tel. 01-891 1692

a.m. to 6 p.m.

MJ3001 02.80
MJ4200 05.88
MJE2955 t1.48
MJE3055 75.'
TIP29A 69p
TIP3OA 95p
TIP31A 8717
T1P32A 99p
TIP41A 72P
TIP42A 01.27
TIP2955 01.38
TIP3055 75p

VAT
types of semiconductors

inquiries.

A
Ltd)

Monday to Saturday

253053 asp
253054 66p
253055 59p
2N3702 -

2N3711 14p

40361 SSp
40362 60p
40406 55p
40407 40p
40408 63p
40409-

40410 65p

MIDDX.

rill Dept. PE2, 202 Shefford Road, Clifton, Beds.
Tel. Hitchin (0462) 814477

1,;,,j
I' --___.-')__,,_

Practical Electronics September 1975



SAXON Money saving high
performance audio equipment
DIRECT FROM OUR OWN FACTORIES

GUARANTEED TESTED HIGH PERFORMANCE
MODULES-now better value than ever
SA35 £6.60
35W RMS 25-50V
7 transistors, 7 diodes

SA50 E1350
50W RMS 25-65V
7 transistors, 7 diodes

SA100 L12.50
100W RMS 45-70V
10 transistors, 7 diodes

120 watt module

*251-1z-25kHz
* 02% distortion

Noise -80d8
500mV into 20K

* 4-16 ohms
* Simple wiring
* Short and open

circuit proof
Carrie age * Continuously

free rated
* Top -grade

components

complete with built-
in supply-extra heavy duty £24.75 %g.

Carriage
free

Carriage
free

THE SAIOO MODULE

POWER SUPPLIES
UNSTABILISED I -READY WIRED AND FUSED

PU45 Suits 2 SA35 or
I SA50 (4 ohm) £6.50 CarriageSOp

PU70 Suits 2 SA50 or
2 SA100 (8 ohm) E9-50

15.50

L390

Carriage
60p

Carriage
free

Carriage
50p

STABILISED I

PS45

MT45

Suits 2 SA35 or
2 SA50 (4 ohm)
Transformer for
abe

PS70

MT70

Suits 2 SAI00

Transformer for
above

£6.50

£5.50

Carriage
free

Carriage
60p

N.B. PS70 is not suitable for the SASO

Mk II STEREO DISCO MIXER £29.50
Carr. SOp

This well tried Pre -Amp mixes two decks, handles any
ceramic cartridge, and features mic over -ride plus
separate full range bass and treble controls on both
mic and deck inputs. Ample headphone power is
available for P.F.L. May be used for mono and is
mains operated. Fitted with sturdy screening case.
Controls: Mic vol, bass, treble. Left/Right fade, deck
volume, bass, treble, h/phone select, vol, Mains. Size
17fin x Sin x 4in deep.

Op  
SAXON,

ITO MOOT MAITT
OTO, OW(

T .ITOTOT
dill ROL  

a. a

DISCO MODULE E1250 c;,;;;
Thousands sold of this extremely popular mono Pre -Amp. A mic input may
be fitted using the VA30 (see below). Low consumption from a 9V battery.
Features the same high standards of reproduction as the Stereo version.
Controls: H/phone select, vol. Left deck vol, Right deck vol, bass, treble,
master vol. Size 12fin x Sin x 2in deep.

3 -CHANNEL SOUND-LITE £24.75 c:,41.

      
141.

*MAIO NOT OTT JOT - TOO - 000 Yea TEMA Now.

SAXON Cdscassolkaills ,
Only SAXON can supply such incredible value for money. This
power handling, full -wave control, bass, middle, treble AND master controls. Twinloudspeaker jacks for " through " connections. Uses coloured reflector lamps and
panel mount next to either of the above. Size I 2in x Sin r. 2fin deep. Professionalstandards at a price you can afford!

SINGLE CHANNEL High sensitivity, C rrtpact,
VERSION E7.90 ohredratinikW.

wave

Carr. free

MULTI -PURPOSE MIXERS
M4HL M6HL

£25.00 Carr .
60p

£35.0(160pCarr."
Featuring multiples of our VA30 module, the M4HL
and M6HLfulfi I the requirements of all clubs, groups.
etc. where a high quality mixer is required. Each
channel has one high and one low impedance input.
plus volume, treble and bass controls. Input
impedances may, if required, be easily changed
The M4HL has four channels, and one output, and
the M6HL six channels (12 inputs) and a
control and two outputs. Either unit may be used
free-standing or panel mounted. These mixers will
feed all types of amplifier. Recommended for their
versatility and high performance, and excellent
value for money.

VA30 CHANNEL 4.3.0n Carr.v MODULE 'v free
This is the basic channel module in the above mixers
and may also be used for extra inputs on either the
mono or stereo mixers. Fitted with volume, bass
and treble controls, requires just a jack and supply
(9-100V)

Add 8% VAT to all orders

SAXON
CSE
100

COMPLETE
AMPLIFIER

£39.90
Carr. 60p

100W of speech and
music-Two
separately controlled
inputs. Wide range
bass and treble
controls. Sturdy and
attractive vynide
case. Twin outputs.
Ideal for groups,
discos, etc. Fully
tested and
guaranteed.
SOW version identical
in appearance.

CALLERS AND MAIL ORDER.

A If 41

saxou somad  lite

OAP-. 4Ik 41 41

.- 00-0-40
6660000000,5.5

SAXON

6

CSE 50
E33.00 Carr. 60p

N E W ! !
SAXON MULTIMIX 100 £57 Mr.
100W RMS SLIDER controls PLUS master slider.
Wide range bass and treble controls-fantastic value.
Ideal for complete Disco's, Groups, Clubs, etc.

SAXON MULTIMIX 50 :war asABOVE

SAXON ENTERTAINMENTS LIMITED
329-333 WHITEHORSE ROAD  CROYDON CRO 2HS

!Please quote magazine when ordering
SHOP HOURS: 9 a.m. 5 p.m. - LUNCH 12.30 1.30 p.m. MAIL ORDER DESK: 10 a.m. 3
24 -HOUR ANSWER SERVICE TEL. 01-684 6385. TECHNICAL ENQUIRIES 01-684 0098

SEND 15p FOR OUR NEW 26 -PAGE
MANUAL-full circuits and details.
TERMS OF BUSINESS: C.W.O.. C.O.D. or
ACCESS just send in card number Send
fl for C.O.D.
Please include S.A.E. witb all enquiries.

VAT at 8Y, must be added to all
orders including carriage charges.
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VISCOUNT IV STEREO SYSTEM
System la. £65.00
The new 20+20 watt Stereo Amplifier incorporating the latest silicon transistor solid state circuitry,
the RT-VC VISCOUNT IV gives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak -
finished cabinet, with anodised fascia to harmonise with any decor. Polished trim and knobs.
The VISCOUNT IV has a comprehensive range of controls - volume, bass. treble. balance. mono/stereo,
mode selector, and scratch filter.
Front panel socket for stereo headphones. And a host of sockets at the mar - for leh and right
speakers. tape recorder auxiliary. tuner, disc and microphone.
SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 8-15 ohms speakers. Total
distortion a 10 watts better than 0.2%. Six switched inputs: 1. Magnetic P.U. - 3 millivolts a
47 K ohms 111.1AA.): 2. Crystal/ceramic P.U. - 50 millivolts a 50 K ohms IR.IAA.); 3, 4. 6. Tape
Tuner/Aux. - 140 millivolts a 50 K ohms (flat frequency response); 5. Microphone - 3 millivolts
50 K ohms (flat frequency response).
CONTROLS: Push button ON/OFF, stereo/mono, scratch filter. 6 position rotary selector. Individual
rotary controls for treble, bass. balance and volume. Headphone socket, tape out socket. Aux. mains
output. Frequency response: 25 Hz to 25 KHz a full rated output. Sionl to noise ratio: better than
-50 dB en all inputs. Tone control range: Bass ± 15 dB a 50 Hz: Treble ± 12 dB o 10 KHz.
Power requirements: 200-250V A.C. mains a 60 watts. Approx. size: 151" x 3" x 10".
MP60 type deck with magnetic cartridge, de luxe plinth and cover.
Two Duo Type II a matched speakers - Enclosure size approx. 191" x 1011- x 71" in simulated
teak. Drive unit 13" x 8'r with 3- tweeter. 15 watts handling. 30 watts peak.
Complete System with these speakers £69.00 +f 5.50 p & P.

System 2. £81.00
Viscount IV amplifier (As System 1a)
MP60 type deck I As System 1 al
Two Duo Type III matched speakers
- Enclosure size approx. 27" x 13"
x 111". finished in teak simulate.
Drive units 13" x 8- bass driver, and
two 3" (approx.) tweeters. 20 watts
RMS. 8 ohms frequency range -
20 Hz to 18.000 Hz.
Complete System with these
speakers £85.00  £7 60 P &

PRICES: SYSTEM la
Viscount IV R103

amplifier f 25.00.f 1.90 p & p.
2 Duo Type Ile

speakers f30.00,f6.50 p & p
MP60 type deck with Mag. cartridge

deluxe plinth
and cover £20.00. f3.30 p & p
Total if purchased
separately f75.00
Available complete for only. f 65. 00

56 50 p&p

PRICESS. SYSTEM 2

Viscount IV 8103
amplifier f25.00-rfl.90 p & p.
2 Duo Type Ill
speakers f46.00 + 0.50 p & p.
MP60 type deck with Map. cartridge

de luxe plinth

and cover f20.004-0.30 p & p.
Total if purchased
separately: £91.00
Available complete for only £81.00

 17 60 p&p

20x20
SYSTEM
Scotland and the Orkneys P & P Surcharge
System 10 11 75 System 2 f3 50

EMI SPEAKERS AT FANTASTIC REDUCTIONS

LE -4 SPEAKERS
Superb performance and beautifully
finished in selected teak veneers. A

professional standard four-way speaker
system giving 25 watts RMS power
handling. Bass unit is 14"x 9" with
8"x 5" unit for mid -range and twin 3"
high frequency units to give monitor type
quality and performance.
Specification - Size 33" x 14" x 16"
approx. Impedance 8 ohms. Power
handling 25W RMS. (Peak 50 watts.)
Frequency range 35 Hz -20 KHz.

Our Price £34.00 each
(normally £66.001+£5.80 p & p
Scotland and the Orkneys
P & P Surcharge £3.50

EMI 350 KIT
System consists of a 13" x 8"
approx. woofer with a 3" tweeter,
crossover components and circuit
diagram. Frequency response: 20 Hz
to 20 KHz. Power handling 15 watts
RMS into 8 ohms. (Peak 30 watts.)

£6.50 +£1.20 p & p.

Complete with crossover Components
and circuit diagram

EASY TO BUILD SPEAKER KITS
These superb simulated teak -finished speaker kits have been specially designed by
RT-VC for the cost-conscious hi-fi enthusiast who wants top quality speakers but
doesn't want to spend the earth. Built to EMI's
exacting specification, these new RT-VC speaker kits
(350 type kit) incorporate 13" x 8" woofer, 31"
tweeter and matching crossover.
Easily put together with just a few basic tools.
Specification (each speaker): Impedance 8 ohms.

Power handling 15 watts RMS (30 watts peak)..
Response 20-20,000 Hz. Size 20" x 11" x 91"
approx. Comparable built units (EMI LE3) sold else-
where for over £45 pair.

£22.00 pair complete
£5.20 p & p Complete with crossover Components and circuit diagram

DECCA STEREO AMPLIFIER
CHASSIS
Specification: 4+4 watts into
8 ohms. Input Sensitivity 4mV into
47K (for magnetic cartridges). AC

Mains only 240V. Controls - volume,
bass, treble, ort/off, mono/stereo
switch. Chassis size 11"x 5;" x 31"
approx.

£6.90 4-£1.20 p & p.
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/PUSH BUTTON CAR RADIO KIT- THE TOURIST TT*

NO SOLDERING REQUIRED

NOW BUILD YOUR OWN
PUSH BUTTON CAR RADIO
Easy to assemble construction kit comprising fully
completed and tested printed circuit board on

which no soldering is required. All connections are
simple push fit type making for easy assembly.
Fine tuning push button mechanism is fully built
and tested to mate with printed circuit board.
TECHNICAL SPECIFICATION: (1) Output
4 watts RMS output. For 12 volt operation on
negative or positive earth. (2) Integrated circuit
output stage, pre -built three stage IF Module.

Controls volume manual tuning and five push

buttons for station selection, illuminated tuning
scale covering full, medium and long wave bands.
Size chassis 7" wide 2" high
and 41" deep approx. £9.50+£1.05 p & p.
Speaker including baffle and fixing strip £2.00
+45p p & p. Car Aerial Recommended - fully
retractable £1.60+40p p & p.

The Tourist I Kit For the experienced constructor.
If you can solder on a printed circuit board you
can build this model Same technical specification
as Tourist TT Price f8.20+f1.05 p & p

tTERE4) 1 QUALITY SOUND FOR
LESS THAN f24.00
Stereo 21. easy to assemble audio system kit. No soldering
required.
The unit is finished in white P.V.C. and the acrylic top presents an
unusually interesting variation on the modern deck plinth.
Includes - BSR 3 speed deck. automatic. manual facilities
together with stereo cartridge.
Two speakers with cabinets.
Amplifier module. Ready built with control panel, speaker leads and
full, easy to follow assembly instructions.
Specifications - For the technically minded
Input sensitivity 600mV. Aux. input sensitivity 120mV. Power
output 2.7 watts per channel. Output impedance 8-15 ohms. Stereo
headphone socket with automatic speaker cutout. Provision for
auxiliary inputs - radio, tape. etc.. and outputs for taping discs.
Overall Dimensions. Speakers approx 151" v 8" in 4" Complete deck
and cover in closed position approx. 15i" x 12"x 6"

Complete only £23.20 +£3.00 p & p.

Extras if required. Optional Diamond Styli f 1.60.
Specially selected pair of stereo headphones with individual level
controls and padded earpieces to give optimum performance £5.80.

TRACK HOME CARTRIDGE
PLAYER Elegant self selector push Sutton player

for use with your stereo system.

Compatible with Viscount IV system.
Unisound module and the Stereo 21
Technical specification Mains input.
240V, Output sensitivity 125mV
Comparable unit sold elsewhere at
£24.00 approx. Yours for only

£16.20 f170p&p

*DISCO AMPLIFIER

Reliant Mk IV Mono Amplifier, ideal for the small
disco or house parties. Output 20 watts RMS into
8 ohms (suitable for 15 ohms).
Inputs 4 electrically mixed inputs. *3 individual
mixing controls. Separate bass and treble controls
common to all 4 inputs. Mixer employing T.E.T.
(Field Effect Transistors). Solid State circuitry.

Attractive styling.
INPUT SENSITIVITIES - Input - 1). Crystal mic.
guitar or moving coil mic. 2 and 10mV. (Selector
switch for desired sensitivity.) - Inputs - 2). 3). 4).
Medium output equipment - ceramic cartridge,
tuner. tape recorder, organs. etc. - all 250mV
sensitivity. AC Mains, 240V operation. Size approx:
121"x 6"x31". £20,00 £1 35 p & p

BUILD YOUR OWN
STEREO AMPLIFIER
For the man who wants to design his own stereo -
here's your chance to start, with Unisound

- pre -amp, power amplifier and control panel. No soldering - just simply screw
together. 4 watts per channel into 8 ohms. Inputs: 120mV (for ceramic
cartridge). The heart of Unisound is high efficiency I.C. monolithic power

chips which ensure very low distortion over the audio spectrum. 240V. AC only.

Also available with 2 speakers (7" x 4") flO, f 1.75 p & p. £8.95, £1.05 p &

PORTABLE DISCO CONSOLE*

acc..

DO NOT SEND CARD

Just write your order giving
your credit card number

Mail orders to Acton. Terms C.W.O. All enquiries
stamped addressed envelope. Goods not despatched
outside U.K.

Leaflets available for all items listed thus Send

INCORPORATES. Pre -Amp with full mixing facilities. including switched input
for mic with volume control, switched input for auxiliary with volume control,
bass and treble controls, volume control and blend control for turntables. Two
B.S.R. MP60 type single play professional series decks, fitted with crystal cartridges

R

TECHNICAL SPECIFICATION:
Pre -amp - Output - 200mV.
Auxiliary inputs - 200mV and
750mV into 1 msg. Mic input - 8mV
into 100K. 240 volt operation.
Turntables capacity - 7". 10" or

12" records. Rumble. wow and flutter
Rumble Better than -35ce. Wow
Better than 0.2%. Flutter Better than
0.06% (Daimon! kalee meted.
Finish - Satin black mainplate with
black turntable mat inlaid with
brushed aluminium trim. Tonearm and
controls in black and- brushed
aluminium.

Console size -
Unit Closed _171.. x 131." 81"lapp.1

Unit Open -351-"x 131" x 41" law)
This disco console is ideally matched
for the Reliant IV and Disco 50 or any
other quality amplifier.
The unit is fir 'shed in black PVC with
contrasting simulated teak edging.
diamond spun control knobs with
matching control panel.

Yours for only

£49.00 £6 50 p & p

C
stamped addressed envelope. All items subject to 21D HIGH STREET, ACTON, LONDON W3 6NGavailability. Prices correct at 1st July 1975 and
subject to change without notice. 323 EDGWARE ROAD, LONDON W2
All prices Include V.A.T. at current rates. Personal Shoppers EDGWARE RD: 9 a.m.-5.30p.m. Half day Thurs

ACTON: 9.300.m.-5p.m. Closed all day Wed.
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Sinclair 1C20

.04

MIMI IV?

The watts...
The Sinclair IC20 is a
revolutionary new 20 watts
stereo amplifier kit.

It incorporates state-of-the-
art integrated circuits - two
monolithic silicon chips each
containing the equivalent of
over 20 transistors! These
deliver 10 W per channel into
4Ospeakers.

I

And the IC20 has integral
short-circuit protection and
thermal cut-out - it's virtually
indestructible. Use it for
converting your mono record
player to stereo... for upgrading
your existing stereo... or for
improving your car radio/tape
player.

Its cost? Only £7.95 + VAT!

and the wherefores.

Get the full technical
specifications...

See what impartial hi-fi
journals thought of its
performance...

And read up on the rest of
the Sinclair hi-fi range...

It's all in the Sinclair hi-fi
range fact -file.

Send for Sinclair's
fact -file now!

See if the answer's here -
the information on the
component you've been
looking for.

Simply cut the coupon and

send it to the no -stamp -needed
FREEPOST address below.

We'll send you the Sinclair
fact -file - giving you all you
need to know about IC20, and
the rest of the Sinclair hi-fi
range.

Plus information about a
few extras you're sure to find
rather interesting.

You've plenty to gain...
so cut the coupon - now!

Sinclair Radionics Ltd,
London Road, St Ives,
Huntingdon, Cambs., PE174HJ
St Ives (0480) 64646

Please send me the Sinclair range fact -file immediately

I Name

IAddress

ITo: Sinclair Radionics Ltd,
FREEPOST St Ives,

1

PHF/8/1C I

Please print I

iLuntingdon, Cambs., PE174BR

P.E. ORION
Complete Kit of semiconductors £10.95
High quality printed circuit £3.40
THIS GLASS FIBRE P.C.S. IS ROLLER TINNED AND
SCREEN PRINTED WITH COMPONENT LOCATIONS.

FERRANTI semiconductors
BES59 17p ZTX304 24P

BES60 18p ZTX310 14p

BFS61 19p ZTX311 15p
BFS96 lip ZTX312 17p

BES97 lip ZTX313 20p

BES98 20p ZTX314 25p

27X107 lip ZTX320 20p
ZTX108 12p ZTX330 21p

ZTX109 14p ZTX331 23p

ZTX212 19p ZTX382 20p
2TX213 lip ZTX383 19P

ZTX214 22p ZTX384 21p

ZTX239 13p ZTX450 20p

ZTX300 15p ZTX451 20p
ZTX301
ZzTxX330023

16p
129ipp

ZTX500
27X501

lip
17p17pzZsSliIj
20p

27%503 21p 25170 lip
ZTX504 25p 16p
ZTX530 22p 22p
27X531 23p 26p
ZTX550 20p

2ZsSi17212

22sS127:

33p
ZTX551 21p 25178 Sip
2N3055 Up ZS270 15p

21222721

25p22p DIODES '
ZS120 17p 25
ZS121 19p ZS22776

Zip
Up

ZS122 22p
ZS123

ZS278 61pp

29p
ZS124 33p
ZS140

* ZENERS *
30p KS030A to

KS180A 22p46p
BZVI9 series

lip45p

PE TV SOUND TUNER
Glass fibre printed circuit El -25.
Complete kit of semiconductors (2.40.
Murata filters. SFE6-0MA 38p, CDA6 OMC
MOTOROLA 00699 .27. BD700 LI'll. MJE2955 £1.50, MJE3055 lip, MC1357P0

(1.110.
PE JOANNA 77 ZTX108 U.25, 183 ZS170 L11.30, 2N7404 40p, ZN7472 50p, ZN7473

72p each
POSTAGE AND PACKING 10p per order Orders over C3 post free.
All devices lop grade. brand new, and to full manufacturers spec We do not
sell seconds or rejects. Send S A E for our data sheet and price list We can
supply any Ferranti device to order S A E for quotation.

ALL PRICES INCLUDE 25% V A T

DAVIAN ELECTRONICS
PO BOX 38 , OLDHAM , LANC8 , OL2 8XJ

B. BAMBER ELECTRONICS
5 STATION ROAD, LITTLEPORT, CAMBS., CB6 10E

Telephone: ELY 10353) 860185 12 lines) Tuesday -Saturday

TV plugs. metal type. 6 for 50p.
TV sockets. metal type. 5 for 50p.
TV line connectors (back-to-back socket)

5 for 50p.
TO3 transistor insulator sets. 10 for 50p.
Mixed electrolytic,. large bag, El.
PC board withdrawal handles. mixed cols..

8 for 50p.
Solder. 20SWG. 60,40 alloy. approx. Oils.

0C200 transistors. 6 for 50p.
Perspex coil formers. I yin x fin lie . 5 for

25p.
Turret taps. in die . 25p pack.
Rotary switches. min 4 pole 2 -way. 2 for

SOp.
Telephone type earpiece insert. 50p.
Reeds (for reed relays) single -pole make.

5 for 30p.
Mullard tubular ceramic trimmers, 1-18uF.

6 for 50p les featured in Rad. Comm.
Jan p 251

I C.S. some coded. 1413IL type. untested.
mixed. 20 for 25p.

IF cans fin square. suitable for rewind.
6 for 30p.

24V min reed relays, encapsulated single -
pole make. 2 for 50p.

24V 2 SW lamps. MES type. 6 for 20p.
Chassis rages, 25p pack
Cable clips. for nailing cable. lap pack.
Miniature slider switches. 2 pole. 2 -way.

5 for 50p.
BSY95A transistors. 6 for 50p.
PNPudlo type TO5 transistors, 12 for 25p.
Black plastic knobs, fin dia . kin spindle.

4 for 50p.
Ring magnets. 7mm outside dia.. 20 for

Large box of P C. Boards. containing
transistors. I.0 s. trimpots. resistors,
capacitors. etc. (not unknown com-
puter rubbish). E3 per box.

liin polythene Chassis mounting fuse -
holders. 6 for 30p.

LES Lamps. 24V 1 2W. 10 for 40p.
Thres-switCh push-button units. 3 x 2 pole.

2 -way min push -push switches, fin
die buttons mounted on one unit. 40p.

MAINS TRANSFORMERS
All 240V input. voltages quoted 17Pro.

RMS. (Please quote type no only when
ordering).

TYPE 10/2. 10-0-10V at 2A. El -S0 each
TYPE 18/2, I8V at 2A, El a5 each
TYPE 18/6. 16V at 6A  45V at 100171A. 24.
TYPE 28/4. 28V at 4A  125V at 500mA.
TYPE 63/1. 6-3V at 1A. aSp each or 2 for

El  Si.
TYPE 129. 400V et 2OmA a 200V at 10mA 

6 3V at 500rnA. [145.
TYPE 72703. 400V at 10mA  200V at Smik .-

6 3V et 400mA. E1.26.
TYPE 70462. 250-0-250V at 80mA  6.3V at

2A. E1.75.
RADIOSPARES 500W AUTO TRANS-

FORMERS, 100-110-130-2130-220-240-
250V tapped input and output, step-up
or step-down facility. ex -new equip ES.

CURLY LEADS, 4 core telephone type,
2 tor 20p.

TRANSISTOR HEATSINKS, to take 2 x
7018 transistors. screw In clamps. block
size 1 ,in. with holes for mount-
ing. 3 for 50p.

VARIABLE STABILISED PSU, solid -Mate
240V s c. input. output 0-24V d o at
500mA. .32V d c at approx SOMA.
Voltage controlled by external Skil pot.
Sue 7{ v 4 x 2f. in (less un poll. t5
each.

THREE -TURN WIRE -WOUND POTS, 560.
for above. 75p each.

LARGE DIE CAST BOXES (brand new
ITT) 101 &I - 2i''. E2 each.

25 -way ISEP PLUGS AND SOCKETS, 40p
set (1 plug 1 skt.).

DIN SPEAKER SOCKETS (2 -pin) 4 for 30p.
HIGH QUALITY SPEAKERS, Of x bin

elliptical. only tin deep. Inverse magnet.
4 ohms, rated up to 10W. El .S0 each. or
2 for [2.75 (city discount available)

Rotary switch. 9 -way 4 -pole (separate
wafers. plastic) fin spindle. lip each

Heiltinks (Approx. 3in 4In x 2in high)
12 fins (drilled for 1 u T03 transistor)
brand new. 4sp each.

TERMS OF BUSINESS CASH WITH ORDER (minimum order E1) POST FREE (UK ONLY).
PLEASE ADD 25% VAT.

Export enquiries welcome. Callers welcome. Tues. to Sat
Please enclose S A E with ALL enquiries
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\.  '0
TOTAL BUILDING COSTS

Z913

o

P.P. & Ins. 58p
(Overseas Seamail
P. & P. E3.40)

NEW EDU-KIT MAJOR
COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER
 4 Transistor Earpiece Radio  7 Transistor Lou,)'  2 Transistor Regenera-
 Signal Tracer ..peaker Radio MW/LW. tive Radio
 Signal Injector  .. Transistor Short  3 Transistor Regenera-
(pi Transistor Tester NPN Wave Radio tive Radio

- -PNP  Electronic Metronome  Audible Continuity 4 Transistor Push Pull  Electronic Noise Genera- Tester
Amplifier for  Sensitive Pre-AmpliSer 5 Transistor Push Pull  Batteryless Crystal Radio.
Amplifier  One Transistor Radio

Corn a include:
 24 Resistors  21 Capacitors  10 Transistors  35' Loudspeaker  Earpiece  Mica Baseboard
 3 12 -way Connectors  2 Volume Controls  2 Slider Switches  I Tuning Condenser  3 Knobs
 Ready Wound MW/LirtilW Coils  Ferrite Rod  8.1 yards of wire I yard of steering, etc.
 Parts price list and plans 55p (free with parts)

ROAMER TEN

Mk. II

WITH VHF
INCLUDING
AIRCRAFT

10 TRANSISTORS.
S TUNABLE
WAVEBANDS,
MW1, MW2, LW,
SWI. SW2. SW3, Now ith free earpiece andTRAWLER BAND. witched socket.VHF AND LOCAL
STATIONS. ALSO AIRCRAFT BARD
Latest 4" 2 watt Ferrite Magnet Loudspeaker.
Built -In ferrite rod aerial for MW/LW.
Chrome plated 6 section telescopic aerial. can Le
angled and rotated for peak short wave and VHF
listening. Push-pull output using 600mW transistors.
Car Aerial and tape record sockets. 10 transistors
phis 3 diodes. Ganged tuning condenser with VHF
section. Separate cull for Aircraft Band. Volume/on/
off. wave change and tone controls. Attractive case
in black with silver blocking. Size Sin x 7in x
Easy to follow instructions and diagrams. Parts price
list and plans 50p (FREE with parts).

TOTAL P.P. & Ins. 6Sp
BUILDING211.87 (Overseas Seamail
COSTS P. & P. £3.50)

POCKET
FIVE
NOW WITH 3'
LOUDSPEAKER
3 Tunable
MW/LW and Trawler -----
Band. 7 stages,
transistors and 2
diodes, supersensitive ferrite
rod aerial, attractive
Black and Gold Case. Size
51 in X ifln X 3f in approx.
Plans and parts price list
free with parts.

Total Building Costs

23.70
P.P. a Ins. 3$p

(Overseas Seamail P. & P. C230)

ROAMER EIGHT
Mk. I
NOW WITH
VARIABLE

TONE CONTROL
7 TUNABLE WAVEBANDS
MW1. MW2, LW, SW!.
5322, SW8 AND TRAWLER BAND. 'MOWu ferrite rod
aerial for AIW and LW. Chrome plated telescopic
aerial can be angled and rotated for peak short-
wave listening. Push-pull output using 600mW
transistors. Car aerial and tape record sockets.
Selectivity switch. 8 transistors plus 3 diodes. Latent 4'
2 watt Ferrite Magnet loudspeaker. Air spaced ganged
tuning condenser. Voinineion/off, tuning, wave change
and tone controls. Attractive case is rich chestnut shade
with gold blocking. Size Sin x 7M x 4in approx. Easy
to follow instructions and diagrams. Parts price list
and plans free with parts.
TOTAL P.P. Ins. 6Sp
BUILDING g873 (Overseas Seamail
COSTS P. a P. E3 SO)

NEW JIFFY TESTER
Easy to build and operate, tits in the pocket. A quick
checker for continuity of resistors, chokes, diodes.
transistors, circuit wiring (not mains) and loudspeakers.
Also for checking short circuits of capacitors, tuning
capacitors and many other uses not listed here. See
instruction sheet free with kit.
Complete with
earpiece, jack
plug and socket,
resistors. cap-
acitors, com-
ponents, etc.
Parts Price List
amt Easy Build
Plans free with
Parts.
Total
Building Costs

E2'81
wawa-..._ sits

P.P. a Ins. 22p (Overseas Seamail P. a P. 1110)
Abe

"Edu-Kit"
Build Radios, Amplifiers, etc., from easy stage diagrams.
Five units including master unit to construct.
Components include, Tuning Condenser: 2 Volume To RADIO EXCHANGE CO., 6Ia
Controls: 2 Slider Switches: Fine tone 3' moving coil II Tel. 0234 52387 Rec. No. 798372
Speaker: Terminal Strip: Ferrite Rod Aerial: Battery
lips: 4 Tag Boards:10 Transistors :4 Diodes: Resistors:

Capacitors: Three in Knobs. finite once con
structed are detachable from Master Unit. I I enclose

enabling them to be stored for future use.
1 deal for Schools, Educational Authorities
and all those interested in radio con-
struction. Parts price list and plans II
tree with parts.

TOTAL P.P. & Ins. SOp
BUILDING (Overseas Seamail
COSTS P. & P. 13.40)

NEW
EVERYDAY
SERIES
EV6
Attractive use in black with red grille, dial and black
knobs with polished metal inserts. Simi) x 85 x 21 ins.
approx. 6 Transistors and 3 diodes. Powered by 9
volt Battery. Ferrite rod aerial. 3' loudspeaker, etc.,
MW/LW coverage. Push Pull Output. Parts price
list and plans free with parts.

TOTAL

BUILDING 24E98
P.P. Ins. SOP
(Overseas Seamail

COSTS P. a P. E230)

TRANS EIGHT
8 TRANSISTORS

AND 3 DIODES

TUNABLE
WAVEBANDS.
MW, LW, SWI,
SW2. SW3 ANDTRAWLER
BAND. Sensitix e
ferrite rod aerial
for MW. and LW.
Telescopic aerial
for short waves.
3in speaker. 8 improved type transistors plus 3 diodes.
Attractive case in black with red grille, dial and black
knobs with polished metal inserts. Sine pin X Ofin
21 in approx. Push-pull output. Battery economiser
switch for extended battery life. Ample power to
drive a larger speaker. Parts price fist and plans free
with parts.

TOTAL BUILDING COSTS

2518

26.87

ALL PRICES NOW INCLUSIVE VAT
Callers side entrance "Lavells" shop
Open 10-I, 2.30-4.30 Mon. -Fri. 9-12 Sat.

I Name

Address

11.

ROAMER TEN
ROAMER EIGHT

JIFFY TESTER

POCKET FIVE

for

P.P. & Ins. SOp
(Overseas kernel!
P. & P. C250)

HIGH STREET, BEDFORD HK40 ISA

EV6

TRANS EIGHT
MAJOR EDU-KIT

EDU-KIT I

PE9

Mi.i.M.MONMEHMIEM=MMIll
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600 watts per channel

Connects to your
loudspeaker or loud-

speaker
socket. The

unit can be connected

to your existing
spotlight fittin

our type

gs ortoA or B fittings.

yreClal
IntredgeterYplugs

iCe Irnrica.:unsdiinngpucht
asoncnkeletoutPut

and

Only p&p £1.00
incl VAT plus

14

incl VAT plus p&p 40P each

P /4,444.5.14'

100 WATT
Red, pink, yellow,

Rear SPOT
green, blue, clear.

LAMPS
Only £1.00 each

95
Minimum 3 lamps £3.00

B.C. fitting
plus p&P 25p.

TRAFALGAR
SUPPLIES

Dept.H.T.,STANDISH
STREET,

BURNLEY,LANCS.

4-ST,ATION INTERCOM PRINCIPLES (

TRANSISTOR CIRI
b S. W. Amos Pr

OSMABET LTD We make transformers
amongst other thongs

AUTO TRANSFORMERS 110-200/220/240V
30W, 82 . 10; 50W. E2 . 70; 75W 13.45; 100W, 84; 500W. 812,
750W. E16.50; 1000W. E20.35, etc.

LOW VOLTAGE TRANSFORMERS
Prim 200/240V  c.'. 5V 10. 60p, 6 3V 1-5A, E1.45; 3A.
81 .80; 6A. E3.60; 12V I 5A. 81.110; 3A. 83.30: 6A CT.
01.30; 18V 1 50 CT. 83.30; 24V 1 5/1 CT. 83.30; 3A CT.
84.50; 5A. 0.75; 80. fa 70, 12A. 812.40; 40V 3A CT.
LC 50V 6A CT. C1575; 25V 2A . 25V 2A. 8640; 12V
4A . 12V 4A. ca -40.

LT TRANSFORMERS TAPPED SEC, Prim 200/240V
0-10-12-14-16-18V 2A. 83.30; 4A, E4.50.
0-12-15-20-24-30V 2A, 84.20; 4A. CA
0-5-20-30-40-60V 1A. E4.20; 2A. 86.
0-40-50-60-80-90-100-110V 1A, EU 40.

MIDGET RECTIFIER TRANSFORMERS
For FW rect.. 200/240V a c 6-0-6V 1 5A or 9-0-9y IA
81.65 each. 12-0-12V lA or 20-0-20V 0 75A or 9-0-9V
0 3A or 12-0-120 0 25A or 20-0-20V 0-150 or 6V
0 SA . 8V 0 5A or 9V 0-35A . 9V 0 35A or 12V 0.25A
-- 12V 025A or 20V 015A + 20V 150. all at 81.90 each

MAINS TRANSFORMERS
Prim 200.240V a c TX6 sec.. 425-0-425V 500 MA.
6 3V CT 6A. 6 3V CT 6A. 0-5-6 3V 3A 110.75: TX1
425-0-425V 250 MA. 6 3V CT 4A. 6 3V CT 4A.
0-5--B 3V 30, 811.25; MT3 Prim 0-110-240V. sec .

250V 100 MA. 6.3V 2A. E S. 83.75.

0/P TRANSFORMERS FOR POWER AMPLIFIERS
P P sec.. tapped 3-8-15 ohms. A -A 6 een 30W EU 75:
A -A 360 SOW 810.15, 100W (fiL34 KT88. etc.). 817.25.

O.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve arnplitiers of 30W to 400W 35p.
HI-FI SPEAKERS
Sin tin. 81.15; Goodman 10W full throw en. 01.25;
0,1 411. 81 C150; EMI 13 x Bin 811. 450' 84.25: Bin
twIn cone 8. 82; 8 x Sin 3. 8. 15 or 88011.M.75.
LOUDSPEAKERS
2i -in 8 or 7511. 2fin 8 or 250. Sin 3. 8 or 351-1, 3fin en.
1511 or 8011. 95p each. 5on 3. 8 or 2sn. 5 0 3in 3, 8, 15.
25 or 3511. 95p each. 7 x 4o11 3. 15 or 2511. io x gin 30.WORKINA.
81 -50. 9 0 6in HI -F1 0 M en. 82.50.
SPEAKER AUTO MATCHING TRANSFORMER
12W 3 to 8 or 1511 up or down. El .50.

PAPER TUBULAR CONDENSERS W.E.
4 7rn F. 30

"INSTANT"160V.BULK TAPE/CASSETTE ERASER
Instant erasure. any diameter tape spooH. cassettes.
demagnetises tape heads. 200.240y a c . 83.75.

SYNCHRONOUS GEARED MOTORS, 200/240V .c.
Brand new. Smooths. Buolt-in gearbox. 2r co h , 75p each.

Carriage and VAT extra on all orders
S.A.E. ENQUIRIES, LISTS. MAIL ORDER ONLY
46 Kenilworth Road, Edgware, Middx. HAS SYG

Tel 01-958 9314

___ __

'..--- --- --
rby 4." -A.

'''` ,,,,,

no

110 OPERATIONAL AMI
PROJECTS FOR THE HON
STRUCTOR by R. M. Marston
ELECTRONICS SELF-TAUGF
WITH EXPERIMENTS AND P
by J. Ashe

TRANSISTOR POCKET B001
Hibberd
RADIO AND LINE TRANSMI
D. C. Green
ELECTRONICS AN ELEN
INTRO. FOR BEGINNERS
Owers
ELEMENTARY TELECOMI
TION PRACTICE by J. R.

SCR MANUAL INCLUDING
AND OTHER THYRISTORS 5
by G.E.

SOLID STATE HOBBY CIRI
R.C.A.

INTEGRATED ELECTRONICS

TEST EQUIPMENT FOR TH
AMATEUR by H. L. Gibson

WITH
Saunders

THE c
SCOPE by C. W.

* PRICES INCLUDE POSTAG

£16.15
Solve your communica-
lion problems with this

4 -Station Transistor Intercom system (1 muter and
9 Subs), in robust plastic cabinets for desk or wall
mounting Call/talk/listen front Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gory, Schools. Hospitals, Office and II oinc. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires ,ash titIft and
other accessories. P. & P. 65p.

MAINS INTERCOM NEW MODEL
No batteries -no wires. Just plug in the mains
for instant two-way, loud and clear communication.
On off switch and volume control. Price 12641
per pair. P. & P. 65p.

NEW i AMERICAN TYPE CR AME

TELEPHONEAMPLIFIER

ONLY' I) 110 401
£11.95
+ VAT 966.

Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placing the receiver on
to the cradle activates a switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time. Increase efficiency
in office, shop, workshop. Perfect for "conference"
calls( leaves the used hands free to make notes,
consult files. No long waiting, saves time with
long-distance calls. On/off switch, volume. Direct
tape recording model at 112,95 + VAT £1-04.
P. & P. 65p. 10 -day price refund guarantee.

WEST LONDON DIRECT SUPPLIES (PET)
169 KENSINGTON HIGH STREET, LONDON. WS

THE MODERN BOO
BRITAIN'S LARGEST STOCI

of British and American Technic:

19-21 PRAED STRE
LONDON W2 lb

Phone 01-723 4185
Closed Saturday 1 p.m.

F

UITS
ce 23.45

LIFIER
E CON -

Price E2.00

ROJECTS
Price [210

by R. G.
Price 0.00

SSION by
Price E425

IENTARY
by L. W.
Price [1.65
UNICA-

G. Smith
Price [1.50

TRIACS
th edition
Price C1.90

:UITS by
Price EI20
by Millman
Price [4.95

RADIO
Price [2.05
SCILLO.

Price [1.70

E

K CO.
1ST

I Books

ET
IP
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2N1307
2N2646

47p

31P
AF2000
AF239

2N3053 301, 81906
2N3054 SOP 84138
293055 709 BB103
2143702 lip BB104
2N3703 10P BB105
2N3704 11p BB109
2N3705 100 BC107
293794 lip BC1078
293819 25P BC108B
2N4062 1113 8C108C
2N4443 930 BC109B
2N5062 42p BC109C
295163 20P BC147A
2N5459 35p BC147B
40311 48p BC148B
40362 UP BC149C
40602 8814 BC15813
40636 21-38 BC159
40669 £1,10 BC1678

AC151AC128 141

17
31PP

BC1688
8C1698

AC153 27p BC169C
AC153K 770 BC1798
AC176 24p BC182L
AC176K 3817 BC184L
AC187K 31P BC212L
AC188K 29P BC214L
AD133 £1 .92 BC257A
AD136 C1  11 Bum
AD149 52p BCY58
AD161 42P 80130
A0162 400 80131

STABILIZED PRICE POLICY*
QUALITY COMPONENTS, KEEN

PRICES AND DEPENDABLE SERVICE
112 page catalogue  attractive discounts  free postage and packing (U.K.)
A 100 OF THE BEST
out of our latest catalogue

00P BD132 52p
601, B0135 37p
36P 80136 399
31p BDY20 13p

15p
41p2

:FF1R9349

23p
30P BFR79 23p
43p BFX29 33p
18p BFX84 27plip BFY51 23p
151, BRY39 50p
150 BY164 51p
111P C106131 42p
tap C10601 47p
12p C1406 71p
13p MJ481 £1 .20
12p MJ491 £1.35
I4P MJ2955 80p
15p MJE371 89p
160 MJE521 alp
13p MJE2955 EI .12

12p 0JE1 3055 66p66pp

0A9
13p SDI OpP
26p 7IP31A 70p
12p TIP32A 80p
10p TIP41A 80p

-

lop
t: Twl P22A Et 00

30p
lip 2TX30004 lip
14P ZTX304 23p
30P ZTX500 lip
70P Z7 X504 45p
48p

ELECTROLYTIC CAPACITORS
Axial Lead
tiF 3V 6 3V 10V 16V 25V 40V 63V 100V
0-47 11p Op
1 0 1Ip - Sp
2'2 lip -- Op 9p
4.7 - - 11p Op 9p Op
10 - 11p - Op 9p Sp Sp
22 Op 9p Ilp Op 10p
47 Op 9p Op Op Op 10p 13p
100 9p Ilp Op Op 9p 10p 12p 19p
220 Op Op Op 10p 10p 11p 17p 28p
470 9p 10p 10p 11p 13p 17p 24p 45p
1.000 11p 13p 13p 17p 20p 25p 41p
2.200 15p - - 26p 37p 41p
4,700 34 44p Sip -
10,000 .42p 441p - - - -

RESISTORS
Code Watts Ohms

5

MO 5

WW 1

WW 1

WW 3

WW 7

4 7-47010
4 7-10M
4.7-10M
4 7-10M
10-1M
0 22-0 47
0 56-3 sn
1-10K
1-106

/ to 9 /0 to 99 100 up
(see note below)

1.3 1.1 0.9 nett
1.3 1.1 0.9 nett
1.5 1.2 0.97 nett
3.2 2-5 1.92 nett

4 3.3 2.3 nett
16 14 11 nett
12 10 $ nett

6 nett
11 10 a nett

Codes:
C carbon film high stability, low noise
MO metal oxide Electrosil TR5 ultra low noise
WW wire wound Plessey
Values: All E12 except C 5W. C and MO 5W
Et2 10. 12 15 18 22. 27 33. 39. 47 56. 68. 82 and their

decades
E24 as Et2 plus 11. 13 16. 20 24. 30. 36 43 51. 62. 75. 91

and their decades
Tolerances:
5% except WW 10% y 0 0511 below ion and 5W MO 2%
Prices are In pence each for quantities of the
same ohmic value and power rating. NOT mixed
values. (Ignore fractions of one penny on total value of
resistor order). Prices for 100 up in units of 100 only.

ALL IN THE
E.V. CATALOGUE 7

(issue 3)
112 pages of up -dated information and
prices. More valuable than ever now that
our price stabilizing has been introduced.
Includes a 25p refund voucher for spend-
ing on orders for C5 or more list value. So
before you even look at a screwdriver.
make sure you have your E.V. Catalogue
No. 7 issue 3 to hand. Price. post paid 30p

PRICE STABILIZATION
Instead of changing prices from day to
day with all the difficulties that brings.
EV prices are now held for 3 monthly
periods and then reviewed to see if
changes are necessary for the next 3
months following.
* So far this year we have held our
prices without increase up to July 1st.
Next price review October 1st.

DISCOUNTS
apply on all items except the few where
prices are shown NETT. 5% on orders
from C5 to C14.99; 10% on orders value
£15 or more.

FREE POSTAGE AND PACKING
..In U.K. for pre -paid mall orders over

£2 (except Baxendall cabinets). If
under £2, there is an additional handling
charge of 10p.

QUALITY GUARANTEE
All goods are sold on the understanding
that they conform to makers' specifica-
tions. No rejects, seconds or sub-
standard merchandise.
VAT -add 25% to total value of order:
excess will be refunded on request.
Every effort is made to ensure correct-
ness of information at time of preparing
and putting this advertisement to press.

ANTEX Soldering Irons
C240 C2.25 Spare bon
CCN240 £2.65 Spare Sts

CAPACITORS
DALY ELECTROLYTIC in cans. plastic sleeved
1000mF 25V 34p 2200100 V -91

10001100 11.00
5000/100 0.511 1000 50 50p
5000 25V 75p 2000.50 70p
2000.25V 45p 5300 50 31.44
POLYESTER TYPE C.280. Radial leads for P C 8. mounting
Working voltage 250V O.C.
0.01. 0.015. 0-622, 0 033. 0.047 each 3p
0.068. 0-1. 0.15 each 4p
0 22 5p; 0 33 7p; 0.47 Sp; 0 68 11p; 1 0 14p; 1 5 219; 2.2 249.

SILVERED MICA. Working voltage 500V d c Tolerance 1% Or
0 5pF
Values in pFs-22 to 250 in 26 stages each Sp. 270-820 in
9 stages, each 7p.
1000. 1500. 1800 9p; 2200 10p; 2700. 3600. 4700. 5000 16p,
6800. 8200. 10,000 25p.
TANTALUM BEAD
0 1. 0,22. 0.47. 1. OmF.35V. 1 5,209 each 16p
2 216V. 2.235V, 4.7,16V. 10.6, 3V each 16p
4.7 35V, 10:16V. 22.139 each 21p
10:259. 22 16V, 47.6.3V. 100.39. 6 8.25V. 15.25V. each 23p.
POLYCARBONATE
Type B42540 Working Voltage -250V. Values in mF
0 0047. 0.0068. 0.01. 0.015, 0,022 each 4p
0 018.0 027, 0.033, 0 039, 0 047. 0 068.0 082.01 each 5p
100 V. Values -0 1 5p; 0 12.0 t5 6p; 0 18. 0,22 7p; 0. 27, 0.33
Op; 0 39. 0 4711p; 0.56. 0,68 lip.
CERAMIC PLATE
Working voltage 50V crc
In 26 values from 22pF to 6800pF, each Op.

POTENTIOMETERS
ROTARY, CARBON TRACK

Double wipers for good contact and long working life
P.20 SINGLE linear 100 ohms to fl 7 megohms each lip
P.20 SINGLE log. 4.7 Kohma to 2-2 megohms each 14p
JP.20 DUAL GANG lin. 4.7 Kohms to 2 2 megohrns each 411p
JP.20 DUAL GANG log. 4.7 Kohms to 22 rnegohms

each 41Ip
JP.20 DUAL GANG Logfantilog 10K. 22K. 4710. 1 megohm
only each 48p
JP.20 DUAL GANG antilog 10K only 44Ip
2A OP mains switch for any of above lip extra
Skeleton Carbon Presets, Decades of 10. 22 and 47 only
available within limits in ranges above.
Type PR. horizontal or vertical 10013-10MCI each Op

SLIDER
Linear or log mono 4 7K to 1 meg in all popular values

each 30p
STEREO, matched tracks. Ion or tog in all popular values

from 4 76 to 1 meg 60p
32p Escutcheon plates. mono. black or grey each 10p

Control knobs. blkwhtred/yel gm blue dark grey. light grey
each 7p

WAVECHANGE SWITCHES
1 pole 12 way 2 pole 6 way
3 pole 4 way 4 pole 3 way each 3134p,
TAG STRIP 28 way

NUTS, SCREWS, etc.
in lots of 100 each
40A NUTS 34p; 6BA NUTS 28p; 5- 48A Screws 30p;
5. 6BA Screws 24p; Threaded pillars 6BA.
f'' hexagonal C1.40; Plain spacers 4' 01.32.

Suitable BCD decoder driver 7447
3015G showing - or - 6 1 8. dec pt
LEDS (Light Emitting Diodes)
Photo Cells cadmium sulphide each

MINITRON DIGITAL INDICATORS
3015F Seven segment filament compatible with standar°
logic modules 0-9 and decimal point 9mm characters in

C1 .20
t1 15
C1-20

25p
40p

ELECTROW-AJE. LTD
All postal communications, mail orders
etc. to Head Office at Egham marked.
Section 4/9. S.A.E. with enquiries re-
quiring answers, please.

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily. Sat. 9-1 p.m
NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily, Sat. 9-1 p.m
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA P 0
Box 27, Swarthmore PA 19081
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ALL
BSR HI-FI AUTOCHANGER
STEREO & MONO
Plays 12'. 10" or 7' records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months'
guarantee. AC 200/250V.
She 13, x Min.
Above motor board 3;in. Below motor board 20in.

with STEREO and MONO XTAL E925 Post 45p.

PORTABLE PLAYER CABINET
Modern design. Rexine covered. Large front grille.
Lift -up Lid. Chrome fittings. Approx. size I7in x 15in x 7in.
Few only in red and black rexine.
Motor hoard cut for G d deck

£5.25 Post 50p

B.S.R. SINGLE PLAYER
MODEL P128 IDEAL AS DISCO PLAYER 3

SPEEDS. BALANCED ARM. CUEING DEVICE
STEREO CERAMIC CARTRIDGE. BARGAIN.

E 15.50 PLUS POST 75p

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop. Compatible cartridge. Baseplate
Size Ilin x 11,m. Turntable. Size 7in diameter. A C mains.
200.250V motor has a separate winding 14 volt to power a
small amplifier. Three speeds. Plays all records.

L6.95 Post45p

SOLID MAHOGANY PLINTH Post 75p
With P.V.C. Cover. Cut out for most
B.S.R. or Garrard decks. L7.50Size 12, x 141 x in.

COMPLETE STEREO HI-FI SYSTEM
Two full sine loudspeakers 13; x 10 x 3;in. Player unit
clips to loudspeakers making it extremely compact.
overall size only 13; x 10 x 8,in., 3 watts per channel. plays
all records 33 r.p.m.. 45 room. Separate volume and tone

controls.
240V AC
Mains.

Attractive
Teak finish
Weight 13 lb

SPECIAL OFFER!
SMITH'S CLOCKWORK
15 AMP TIME SWITCH
0 TO 60 MINUTES
Single pole two-way Surface mounting
with axing screws. Will replace existing
wall switch to give light for return home.
garage, automatic anti -burglar lights. etc. Variable knob.
Turn on or off at lull or intermediate settings. Fully
insulated. Makers' last list price £4.50. Brand new and fully
guaranteed. OUR PRICE L250 Post as,

Bareasn Price

£25
85p Carriage

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2:in sides
6 x 4in 55p; 8 x 8in 88p: 10 a 7in 80p: 12 x Sin /1
14 x 9m ONO; 16 x 8in ONO; 12 x 3in 60p: 16 x 10in 11'40.
ALUMINIUM PANELS IS s.w.c. 6 it 4in 12p: 8 x 6 in 19p:
14 x 3M 20p: x 7in 24p: 12 x 5in 25p: 12 x 8in 34p:
16 x 8in 34p: 14 x gin 40p; 12 x 12in 47p; 16 x 10in 80p.
11 i orb DIAMETER WAVECHANGE SWITCHES. 45p ea.
2 p. 2 -way. or 2 p. 6 -way, or 3 p. 4 -way.
1 p.1. 2 -way, or 4 p. 2 -way, or 4 p.
TOGGLE SWITCHES. so. 20p: dp. 25p: dp. dt. 30p.

BRITISH FM VHF TUNING HEART
88 to 108 Mc s British made 2 Transistors ready aligned

requires 10.7 Mc a I.F. Complete with tuning gang.
Connections supplied but some technical experience

""nhal Our price £3.95 Post 201,

OUR PRICES INCLUDE V.A.T.
R.C.S. STEREO FM TUNER E.M.I. 131 8in.
BRITISH MADE SPEAKER SALE!

With tweeter r e .25
and crossover. 10 mi.;
watt. State 3 or 8 or
15 ohm. As illustrated. Post 35p

This completely cased mains powered Hi-Fi £30Tuner with brushed aluminium facia is British
made using the latest circuitry. Few Only. Post 45p

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER BRITISH MADE

Ideal for Mike. Tape. P.O.. Guitar. etc. C. be used with
Battery 9-12V or H.T. line 200-300V d.c. operation. Size:
1; x It a I in. Response 25 cfs to 25 kc s. 26 dB gain.
For use with valve or transistor equipment. El.45Post

Full instructions supplied. Details S.A.E. lOp

R.C.S. POWER PACK KIT
12 VOLT. 750mA. Complete with printed L325 Post
circuit board and assembly instructions. SSp
12 VOLT 300mA KIT. £3 9 VOLT 1 AMP KIT, 1345.

4MFD 800V DC PAPER CAPACITOR
Block Capacitor. Ideal as Filter Unit in 100 watt Loudspeaker
Systems. 95p each. post 30p.

NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V 14p 250/25V 14p 50 50/300V 50p
4'350V 14p 500/25V 20p 32 +32/350V 35p
8,350y 22p 100+100/275V 65p 32 +32/450V 80p
16:350V 30p 150+200/275V 70p 350 50/325V 55p
31/500V 50p 8 +8/450V 22p 18 +18 +18/275V 45p
25/25V 10p 8 +18/450V 25p 32 +32 32/350V 85P
50150V 10p 18 +181450V 40p 9001350V 95p
100/25V 10p 32 +32/350V 40p 4700163V 950
LOW VOLTAGE ELECTROLYTICS.
1. 2, 4, 5. 8. 16, 25, 30. 50. 100. 200mF 15V 10p,

500mF 12V 15p; 25V 20p; 50V 30p.
1000mF I2V 20p. 25V 35p  56V 47p  100V 70g.
2000mF 6V 25p: 25V 42p: 50V 57p.
2500mF 50V 82p; 3000mF 25V 47p: 50V 65P
S000mF 6V 25p; I2V 420; 25V 75p; 35V 85p: 50V 950
CERAMIC 1pF to 0.0ImF, 4p. Silver Mica 2 to 5000pF. 4p.
PAPER 350V-01 7p: 0.5 18p: lmF 15p: 2mF 150V 15p.
500V-0.001 to 0.05 4p: 01 top: 0.25 8p; 0.47 250.
TWIN GANG. "0-0" 208pF 176pF, 11.200
Slow motion drive 355pP + 365pF with 25pF +25pF. 50P;
Twin 500pF 75p. Twin 410pF 50p. Twin 120pF 50p.
SHORT WAVE SINGLE. 250. 45p; 50pF. 550.
NEON PANEL INDICATORS 250V AC/DC. Amber 30p.
RESISTORS. ; W. 1W. 1W. 20" Sp; 2W. 10p. 10 G to 10M.
HIGH STABILITY. 1W 2% 10 ohms to 6 me0., 10p.

meg.. 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt. 15 watt.
10 ohms to 100K 10p each.
TAPE OSCILLATOR COIL Valve type 35p.
FERRITE ROD 8 x ;in 20p; 8 x ;in 20p; 3 x tin 10P

MAINS TRANSFORMERS AL1,Pog

250-0-250 80mA. 6.3V 2 amp 2210
250-0-250 80 mA. 6'3V 3.5A 03V IA or 5V 2A £460
350-0-350 80 mA 631/ 34A, 03V IA or 52 2A....£580
300-0-300%, 120mA. 031/ 4A C.T.; 6.30 2A £7.00
MIDGET 220V 45mA, 0311 2A 21 x 2, x 2in . 11'25
HEATER TRANS. 64V 1 amp 85p. 3 amp 11.40P
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at tamp. 3. 4, 5, 6, 8. 9, 10. 12, 15, 18, 24 and 30V £4.60
I amp, 6, 8. 10, 12, 18, 18. 20. 14, 30, 36. 40. 48. 80 £4.80
2 amp, 6, 8, 10. 12, 16. 18, 10. 24, 30. 36. 40. 48. 80 1700
5 amp .8.8. 10. 12, 16. 18. 20. 24. 30.36.40. 48.60 11145
10, 30, 40V 2 amp. £3; 20V 3 amp. 1210. 5, 8, 13V, S
amp. ONO; 6-0-6V SOOmA 90p; 9V 1 amp. 95p; 12V
300mA 75p; 12%, 500mA 85p; 12V 750mA 95p;
40V 2 amp. 1275; 22-0-22V 4 amp. D.C.13'45; 103%, amp.
95p: 16%, 2 A. £2; 5V, 811.10V. 16V 1 A £1.90. 20V 1A.
AUTO TRANSFORMERS. 115V to 230V or 2301/ to 115V
150W 14110: 500W f.870; 750W 017.50: 1000W 121.
CHARGER TRANSFORMERS. 200/250V. 4 amp I460.
BATTERY CHARGERS. Ready built with leads and clips.
4 amp £4; 5 amp. 14.50.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12V outputs. 1' amp 40p; 2 amp 550; 4 amp 85p.

MAINS ISOLATING TRANSFORMER
Primary 0-110-240V. Secondary 0-240V 3 amps 720
watts. Insulated terminals. Varnish impregnated. Fully
enclosed in steel case with Suing feet. IL 3.50 r'Famous make Value £191 OUR PRICE P

Can be used as 800 watt auto transformers 240-110V.

VOLUME CONTROLS
Long spindles. Midget Size
5 K. ohms to 2 Meg. LOG or
LIN. L'S 20p. D.P. 35p.
STEREO L'S 55p. D.P. 75p.
Edge 51C. S.P.Transistor 25p.

80 Ohm COAX 5p yd
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd £200: 80 yd 13:00.
FRINGE LOW LOSS' ri per
Ideal 625 and colour..vp yd

Wire Wound controls 11in diem. 3 Watts. 10 ohms to 100K
British Made with long spindles tin dia. 85p each.
DUAL CONCENTRIC POT 500K LOG AND 500K LIN D.P.
switch. Inner spindle 31iu ; outer spindle 21in 75p.

With flared tweeter cone and ceramic

Bass res. 45.80 Os. £3.45magnet. 10 watt.

Flux 10.000 gauss.
State 3 or 8 or 15 ohm. Post 25p
13 Sin Bass unit 20 watt rubber cone surround 26.80

LOUDSPEAKER FRONT GRILLES
Teakwood strips mounted on cloth backing, easily glued on
to bailie to modernise cabinets.
Size 180 in x 75p Or sae 10:in x 70in. 45p

GOODMANS 6+ in. HI-FI SPEAKER
8 ohm. 10W. Large ceramic magnet.
Special Rubber cone surround. £4.60Frequency response. Twin cone.
30-11.000 c/s. Ideal P.A.
columns. Hi-Fi Enclosure Systems, etc.

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 c s to 18,000 c/s. Size 35
30 x Sin deep. Rating IOW. 3 ohm.
Crossover 11 85 L220 Post 30p.

GOODMANS
8 in. WOOFER
8 ohm 15 watt. Rubber sur-
round. Heavy ceramic magnet.
Bass resonance 35 cps. Fre-
quency response 30-8.000 cps.
Ideal bass unit for £5.75
Hi-Fi system.

SPECIAL OFFER LOUDSPEAKERS
3 ohm. 21in: 2:in; 3,in; 5in; 7 x 41n;8 x 5in
8 ohm, llin; 2fin; 5in x 3in; Sin; 4in; 5in; 8 x 4in.

15 ohm. 3,in; 510; 6 x 4in; 5 x gin; 7 x din; 8 x Sin.
25 ohm, 21in; 5 x 3in; 5in; B x 4in; 7 x 4in.
35 ohm. 3.; 5in. 64 ohm 2,in. LI-25 EACHBO ohm. Slin; 21in. 110 ohm 3in.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Sin
diameter 4W 4050, 10 in diameter 5W £2.95; Post 259
12in diameter, 13W, £350: 3 or 8 or 15 ohm models.
SPEAKER COVERING MATERIALS. Samples Large S.A.E
Horn Tweeters 2-16Kc/s. SW 8 ohm or 15 ohm 1200
De Luxe Horn Tweeters 2-18Kc/s, 15W. 15 ohm 2440
TWO-WAY 3.000 c.o.s. CROSSOVERS 3. 8 or 15 ohm 21.85

CASSETTE MACHINE MOTOR. 6 Volt.
Will replace many types 1115.

R.C.S. 3 WAY CROSSOVER
Complete with IS ft. twin lead fitted with din speaker plug.
Ready assembled with leads for speakers, bass, mid and
tweeter. Crossover trequencies-950 cps and L23.000 cps 25

VALVE OUTPUT TRANSFORMER 50p.
MIKE TRANSFORMER MU metal 100-1 1145.
PUSH-PULL VALVE OUTPUT TRANSFORMERS.
50 watt £14.00 100 watt . . 12000

ELECTRO MAGNETIC
PENDULUM MECHANISM
1 5V d.c. operation over 200 hours continuous on SPS
battery, fully adjustable swing and speed. Ideal displays,
teaching electro magnetism or for metronome. 95,, Post
strobe. etc. I' 20p

R.C.S. RECORD PLAYER AMPLIFIER
2 stage triode pentode valve. 3 watts output. Volume on/off
and tone controls. Printed circuit £4.50 Post,
A.C. mains complete and tested.
Complete with speaker.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18
OUTLET BOXES, SURFACE MOUNTING 50p.
BALANCED TWIN RIBBON FEEDER 300 ohms, 79 yd.
JACK SOCKET Std. open -circuit 20p. closed circuit 30p;
Chrome Lead Socket 45p. Phony Plugs 7p. Phono Socket 7p
JACK PLUGS Std. Chrome 30p; 3.5mm Chrome 20p DIN
SOCKETS Chassis 3 -pin 10p; S -pin 10p DIN SOCKETS
Lead 3 -pin 25p; 5 -pin 25p. DIN PLUGS 3 -pia 25p; 5 -pin 250
VALVE HOLDERS 5p; CERAMIC 10p; CANS Sp.

ALL PRICES INCLUDE VAT  30p MINIMUM POST AND PACKING  CALLERS WELCOME 

RADIO COMPONENT
SUITABLE I.F. STRIP £4.95. DECODER 2405

702

Illustrated Brochure, Radio Books & Component Lists 10p Written guarantee.
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ALL OUR PRICES INCLUDE V.A.T.
WOOFER ANEMI

TWEETER KITD

£6.75 THE PAIR. Post 45p.
Available separately.

Woofer £4.25: Tweeter
£1.90

Comprising a fine example of a Woofer
101 x Olin with a massive Ceramic
Magnet, 440z Gauss 13.000 lines.
Aluminium Cone centre to improve
middle and tup response. Also the E.M.I.
Tweeter 3lin square has a special
lightweight paper cone and magnet flux
10,000 lines. Crossover condenser and
full instructions supplied.
Impedance Standard 8 ohms
Maximum power 12 watts
Useful Response 35 to 18,000 cps
Bass Resonance 45 cps
SUITABLE ENCLOSURE 20 x 13 x 12in.
MODERN DESIGN. TEAK WOOD FINISH.

L12.50

ANOTHER R.C.S. BARGAIN !
ELAC 9 5in. HI -Fl SPEAKER TYPE 59RM
This lemons unit now available. 10 watts. 8 ohm.

Price £3.45 Zilt

10in round ES.

8" or 10 x ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50 16,000 cps. Bass resonance
55 cps. 8 ohm impedance.
10 watts. L4.35

TEAK VENEER HI-FI SPEAKER CABINETS
Fluted Wood Fronts
MODEL "A". 20 x 13 x 12in
For 12 in. dia. or cn Post
10in speaker. 75p

MODEL -Ir. 18 x 10 x 7in
For 13 x 8in. or
8 in. speaker £7.60 P.M'
MODEL "4C". 30 x 20 x 12in.
Reflex cabinet will accept 1-12in.
bass unit, 1 5in. mid range. 1-3in.
tweeter. Teak finish. Grooved
front

E21.50 CY2r.
LOUDSPEAKER CABINET
WADDING 18in wide, 20p It.

GOODMANS CONE TWEETER
3!in. diem. 18,000 C.P.S. 25 WATTS 8 ft 0.60

BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add musical
highlights and sound effects
to recordings. Will mix
Microphone, records, tape
and tuner with separate
controls into single output.
9 volt battery L5.20operated.
STEREO VERSION OF ABOVE 16.85.

BARGAIN 3 WATT AMPLIFIER. 4 Transistor L4.50Push -Pull Ready built with volume, treble and
bass controls. 18 volt battery operated. Mains Supply £3 45

THE "INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER.
Suitable for cassettes, and all sizes of
tape reels. A.C. mains 200/250V.
Leaflet S.A.E. £4.35 Post

20p

WAFERTHIN HEATING ELEMENTS
OFFERING 1001 USES for every type of heating and
drying applications in the home, garage, greenhouse
factory available in manufacturing quantities, Approx
size 10L x 8; x in. Operating voltage 200/250V. a.c.
250 watts approx. Printed circuit element enclosed i

asbestos fitted with connecting wires. Completely flexible
providing sale Black heat. British -made for use in photo-
copiers and print drying equipment.
Ideal for home handymen and experimenters. Suitable
for Heating Pads, Food Warmers, Convector Heaters. etc.
Must be clamped between two sheets of metal or asbestos.
etc., to make efficient clothes dryers, towel rails ideal for
airing cupboards. Ideal for anti -frost device for the garage

preventing frozen radiators or acting as oil sump heater.
Use in greenhouse for seed raising and plant protection.
Invaluable aid for bird houses, incubators, etc.. etc. Can
be used in series for lower heat. Or in parallel for higher
heat applications.

ONLY 40p EACH (FOUR FOR El 10)

ALL POST PAID Discounts for quantity.

BAKER MAJOR 12" f 1 1.50
30-14,500 c,s, 12m. double
cone, woofer and tweeter cone
together with a BAKER
ceramic magnet assembly
having a flux density 01
14,000 gauss and a total flux
of 145.000 Maxwells. Bass
resonance 40 c/s Rated 20
watts. NOTE: 3 or 6 or
15 ohms must be stated.

Module kit. 30-17.000 c a
with tweeter, crossover. bathe
and instructions. L14.50

Please state 3 or 8 or 15 ohms.

BAKER SPEAKERS
"BIG SOUND"
Robustly constructed to stand up to
long periods of electronic power.
As used by leading groups.
Useful response 30-13,000 cps.
Bass Resonance 55 cps.

GROUP "25"
12in 25 watt
3, 8 or 15 ohms.

GROUP "35"
12in 35 watt
3, 8 or 15 ohms.

GROUP "50"
15in. 50 watt
8 or 15 ohms

£8.95
Post 90p

£10.50
Post 40p

£19.50
Post 50p

GROUP "50/12" 14.5012in 50 watt professional
model. 8 ohms or 15 ohms Post 50P

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
All purpose transistorised.
Ideal for Groups. Disco and P.A.
4 inputs speech and music. 4 way

ixing. Output 8 15 ohm a.c. Mains. Carr.
Separate treble and bass controls.
m is,

£1.00
Guaranteed. Details S.A.E.
DE -LUXE MODEL IN WOOD CABINET. BLACK. EBB

NEW MODEL MAJOR 50 WATT
4 inputs. 2 way mixing. £49-95. Carr. £1. Ideal disco amp.

QUALITY LOUDSPEAKER
ENCLOSURE
Teak veneered lin thick wood cabinet.
Size 184in x 181in x 81in. Weight
231b. This cabinet features a wide
mesh Silver Grill covering a separate
compartment for mounting Tweeters
or Mid -Range Horn. The fully sealed
bass compartment is cut out for
fr in Woofer. £7'50. Carr. 85p. Rosewood Version £8.50
Carr. 85p. Bailie could be cut for larger speaker.

3 CHANNEL SOUND TO LIGHT KIT
1,000 waits per channel. As featured in L12.50
September issue

R.C.S. STEREO DECODER
British made. Ready aligned and tested. Complete £4.95
with instructions. Size 3in x

WEYRAD COILS
P50.2CC 40p RA2W 85p
P50 1AC 60o OPT1 65p
P50 3CC 40p LFDT4 65p
PCA1 85p Twin gang £1 20

E.M.I. TAPE MOTOR
4 pole, 240 v. 135 mA. Size 34. x 21 x 2tin. E1.851200 rpm. Spindle in. diameter.
120v version El. Post 3Op

E.M.I. GRAM MOTOR
120V or 240V a.c. 2,400 rpm. 2 -pole
70mA. Size 21 x 2; x 2:in.

BAKER HI -F1 SPEAKERS
HIGH QUALITY 6 BRITISH MADE

REGENT
I2in. 15 watts

An inexpensive unit for Ine
beginner in high fidelity and
for general purposes. May be
used to improve any Radio.
Amplifier, Hi-Fi or Television
receiver.
Bass Resonance 45cps
Flux Density 12.000 gauss
Useful response 45-13,000cps
3 or 8 or 15 ohm models.

£9.50 Post
p40

DE-LUXE Mk II
I2in. 15 watts
Especially designed to provide
lull range reproduction at an
economical cost. Suitable for
use with any high fidelity
system. Built-in concentric
tweeter cone.
Bass Resonance 30cps
Flux Density 14.000 gauss
Useful response 25-16,000cps
8 or 15 ohms models.

£12.50 Post
40p

SUPERB
I2in. 20 watts
A high quality loudspeaker,
its remarkable low cone
resonance ensures clear
reproduction of the deepest
bass. Fitted with a special
copper drive and concentric
tweeter cone resulting in full
range reproduction with
remarkable efficiency in the
upper register.
Bass Resonance 25cps
Flux Density 16.500 gauss
Usef ul response 20-17.000cps
8 or 15 ohms models.

£17 Post
50o

AUDITORIUM
I2in. 25 watts
A lull range reproducer for
high power. Electric Guitars,
public address, multi -speaker
systems, electric organs.
Ideal for Hi-Fi and Disco-
theques.
Bass Resonance 35cps
Flux Density 15,000 gauss
Useful response 25-16,000cps
8 or 15 ohms models.

14.50 50pPost

AUDITORIUM
15in 35 watts

A high wattage loudspeaker
of exceptional quality with a
level response to above
8.000 cps. Ideal for Public
Address. Discotheques. Elec-
tronic instruments and the
home Hi-Fi.
Bass Resonance 35cps
Flux Density 15,000 gauss
Useful response 20-14.000cps
8 or 15 ohms models.

L119.50 P53,1`

L1.2c Hi-Fi Enclosure Manual containing plans. designs.
crossover data and cubic tables. 68p.

Post 25p

CUSTOMERS FREE CAR PARK OPEN 9-6 p.m.

SPECIALISTS
WEDNESDAYS 9-I p.m., SATURDAYS 9-5 p.m. (Closed for Lunch 1.15-2.30)

337 WHITEHORSE ROAD CROYDON
(Export: Remit cash and extra postage.) Buses 50, 68, 159. Rail Selhurst
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Sinclair hi-fi

- - -Ills
1111 111 11 11111 it

A.,

The watts...
The Sinclair range of hi-fi
products. Three different ways
of achieving hi-fi excellence -
whatever area of hi-fi you're
interested in.

And the Sinclair range
fact -file gives you the full
run-down on all of them.

On Project 80 - the
build -as -you -please hi-fi
module system.

On IC20 - the revolutionary
integrated circuit amplifier kit.

And System 4000 - the
luxury hi-fi amplifier and
matching tuner.

and the wherefores.
me watts
and the
wherefores
of Sinclair
nifi. t canolo..g
ol SIMI&

The Sinclair range fact -file
shows you the whole story.
Technical specifications...
complete descriptions...
big, clear pictures... and test
reports by impartial hi-fi
journals.

A real bundle of goodies.

Send for Sinclair's range
fact -file - now!

See if the answer's here -
the information on the
component you've been
looking for.

Simply cut the coupon and
send it to the no -stamp -needed
FREEPOST address below.

We'll send you the Sinclair
fact -file - giving you all you need
to know about Sinclair hi-fi.
And information about a few
extras you're sure to find rather
interesting.

Sinclair Radionics Ltd,
London Road, St Ives,
Huntingdon, Cambs., PE174HJ
St Ives (0480) 64646

Please send me the Sinclair range fact -file immediately

I Name

IAddress

1

PE/8/HF

To: Sinclair Radionics Ltd, Please print
FREEPOST, St Ives,
Liuntingdon,Cambs.,PE174BR

1:11:[)101`1
DX FRONT END
VT03 88.108 MHz

i
7 6

i 2 3 h

5

r

,.. I

te

Send
£13.50

* 2 DUAL GATE MOSFETS
* SILVER CLAD CHASSIS
* A.G.C. and A.F.C.

A 4 stage Front End. Will
pull out stations which on
conventional receivers would
be lost in the noise.
Gain 30dB+ at 100 MHz.
Noise 6 .5dB Typ.

Cc-c.e-c--e-t- e- e-.- V.H.F. FRONT END/CONVERTER

) )
util

I * ADVANCED DESIGN
VTOL

* DUAL -GATE MOSFET FIRST STAGE

0 oa 3 Covers: AIRCRAFT WEATHER

e a II SATELLITES  AMATEURS
VARICAP TUNED:
Input 118-150 MHz

Send £10.90 I.F. Output 10.7 MHz

I.E10. HIGH PERFORMANCE DELUXE I.F. STRIP
NOW with 70d8 gain Send £8.60
* SHARP SKIRT SELECTIVITY * CONTROLLABLE SQUELCH
* CENTRE ZERO TUNING METER + SIGNAL STRENGTH METER

OUTPUT

ALL PRICES Send 8p + S.A.E. for Data Sheets.
QUOTED Sole U.K. Agents
INCLUDE VAT REEDHAMPTON LTD.
AND P. 8 P.

182-184 Addington Road, Selsdon, Surrey CR2 8LB

DISPLAYS CLOCK CHIPS
DL707 [1 .48 3015F £125 MM5311 £5.18 MK50250 [5.60'
DL704 048 3017F E2.00 MM5314 £444' MK50253 O60*
DL701 [1 48 PDS1 £8.00 MM5316 £9.25 CT7001 E7.30'
DL747 12.45 RDM2 E24.80 MM5309 £5.18 CT7002 [7.30
DL750 £2.45 5LT01 0.80 MM5378 £7.43* DT7003 £7.30
DL746 1245 CT6002 C15.00

*Available in a MHI kit

Other chips and displays usually available. ring for details or S.A.E.
for catalogue and prices.
VAT on clocks. clock chips and displays still 8%.
We advise the use of sockets for all I.C.s, 24.2840 -pin E1

BYWOOD ELECTRONICS
181 Ebberne Road, Hemel Hempstead, Herts., HP3 9R1D
Terms- C. W.0. . Access, Barclaycard (quote card No.).

All prices on this advert exclude VAT. Tel. 0442 62757

DECADE 4 resistance substitution
box-a must for all engineers. stu-
dents and experimenters. Full details
on request. Trade enquiries welcome.
£38 plus 8% VAT.

. r. 5W Chassis Stereo amp. (2.5WiCH)
12V d.c. output 2.5)NiCH into 8 ohm.
Input tape head 3mV or suitable
100mV miciP.U. with external com-
ponents. Slider controls. £4 plus

25% VAT.
8 track car stereo players 12V neg. earth. £14 plus

25% VAT.
12V d.c. Solenoids short duration. 55p inc. VAT.
12V Miniature Lamps with flying leads. Pack of 10 60p inc. VAT.
High Power Strobe Light-ideal Disco,Group use. £42 plus 8% VAT.

SCOTT ELECTRONICS
Estcourt House, Estcourt Road, Tel.

Gt. Yarmouth, Norfolk ST3(0493)83

C.O.D. under £30
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER A superb whit state audio

amplifier. Brand new
components throughout.

5 Silicon transistors
plus 2 power out -put
transistorsin pushpull.
Full wave rectifica-
tion. Output approx.
13 watts r.m.s. into
8 ohms. Frequency
response 12Hz. 30KHz

±.3db. Fully integrated
pre -amplifier stage with

separate Volume, Base boost and
Treble cut controls. Suitable for 8.15 ohm speaker..Input for ceramic or crystal cartridge. Sensitivity
approx. 40mV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size 3' high X V wide x 71' deep.AC 200/250V. PRICE 115.00. P. a P. 65p.

DE LUXE STEREO AMPLIFIER
A.C. mains
200-240 v.Citing
heavy duty
fully isola-
ted mahm
transform -
er with full
wave recti-fication
giving ade-quate

smoothing with negligible hum.
Valve line -up: -2 X ECL86 Triode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volume control is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate 'Balance' control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakers. Full negative feedback In a carefully calculated
circuit, allows high volume levels to be used with negligible
distortion. Supplied complete with knobs, chards size
11'w x ed. Overall height Including valve. V. Ready
built and tested to a high standard. 515-50. P. A P. Slip.
ALL PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
input. Four switched fully smoothed D.C. outputs giving
6v. and 71 v. and 9v. and 12v. at 1 amp on load.
Fitted Insulated output terminals and pilot lamp indicator.
Hammer finish metal awe overall size V x x 24'.
Ready built and
tested. Price L6.35. P. & P. 55p.
VYNAIR & RELINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price 1140 yd. length. P. & P. 30p
per yd. (min. 1 yd.). S.A.E. for samples.

HARVEHBONI SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms. Output approx. 3'S watts.
Volume and tone controls. Chasid. sine only 7in. wide
x Sin. deep x 61n. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transformer. ,r.00

P. & P. 60p. BARGAIN PRICE L.
FEW ONLY. High grade mains transforiner with grain
orientated lamination. Primary 200/240. Secondary
18.5 volts at 0.6 amps and 4.6 volts at 0.3 amps. Size
2in. long x 2f in. wide x 21n. deep overall. 2140 plus35p P.a P.
BRAID NEW MULTI -RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Secondary combination.0-5-10-15-20-25-30-35-40-60v.
half wave at I amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 atop. full wave. Size Sin. long x 3jin. wide x 31n.
deep. Price 121.76. P. & P. 65p.
MAINS TRANSFORMER. For power supplies.
Pit 200/240v. Sec. 9-0-9 at 500 mA. £1.35. P. & P. 30p.
Pri. 200/240v. Sec. 12-0-12 at I amp. 21.50. P. & P. 30p.
Prl. 200/240v. Sec. 10-0-10 at 2 amp. 5540. P. a P. 40p.
3 VOLT RELAY. 100 m/A single pole narnisily closed
2 for 60p. P. & P. lip.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE -AMPLIFIER

For P.C. Tape, Mike, Guitar, etc. and suitable fur
use with valve or transistor equipment. 9-18v.
battery or front H.T line 200/300v. Frequency
response 15Hz- 25K Hs. Gain 26dB. Solid encap-
sulation sine x If' x fr. Brand new complete
with instructions. Price 21.38. P. & P. 15p.

HANDBOOK OF TRANSISTOR EQUIVS. AND SUBS.
1 must for servicemen and home constructor.. Including
nany 1000'e of British, U.S.A. European and Japanese
rannistors. ONLY 409. Post 7p.

3 Reference Encyclopedias for Electrode Engineers and
Designer', covering between them transistor character
ietice. diode and transistor equivalents. Many thousand.
of up to date European types listed.
Diode Equivalents £1. Transistor Equivalents £1,20.
Transistor Characteristic. 2140. POST FREE
All three together 1220.

NEW ISSUE
Thyristor.Triac Disc etc. encyclopedias £1.70. Post Free.
8 pole 3 way 2 bank low loss Taxi y type switches 1:'
.ections. Standard spindle. 2 switch s 76p + 1 rip P. & P.

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Enjoy Fabulous Stereo Radio at
this Low Introductory Price!

Designed and styled to match our 10 + 10 amplifier
but will suit any other standard stereo amplifier.
The design incorporates the very latest circuitry
techniques with high -grain, low noise IF stages.
Automatic frequency control to "lock on" station and
prevent drift. IC stereo decoder for maximum stereo
separation. L.E.D. for stereo beacon indicator. Nom-
inal output of tuner 100mV. Approximate size 12f in wide
x 81n deep by 21 in high. Supplied ready built, fully
tested and fully guaranteed (not available in kit form).
Price L27.50. Post and Packing 11-00.
STEREO -DECODER SIZE 2" x 3" x I"
Ready built. Pre -aligned and tested.
Sens 20-560mV for 9-181, neg.
earth operation. Can be fitted to
almost any FM VHF radio or tuner.
Stereo beacon light can be fitted if
required. Full details and in-
structions (inclusive of hints and tips)
supplied. 01115 plus 15p P. 8 P.
Stereo beacon light if required 45p
extra.
LATEST HI SENSITIVITY UNI-DIRECTIONAL SLIM -
LINE CONDENSER MICROPHONE as used by many
professionals. Very low acoustic feedback. Available HI
impedance or low impedance. State which required.
1116.25. P. & P. 25p.

LATEST ACOS OP1)1/15C mono compatible cartridge with
tio stylus for LP/EP/78. Universal mounting bracket.
111.76. P. & P. 15p.
CERAMIC STEREO CARTRIDGE. Universal mounting
brackets and turnover stylus. 70inV per channel output.
ONLY MOS. P. & P. lip.
SONOTONE STAIN COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Stereo LP and Sapphire 78.
ONLY 5.2-52. P. & P. 10p. Also available fitted with twin
Diamond T/0 stylus for Stereo LP. £3.18. P. & P. lip.
LATEST CRYSTAL T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. U.N. P. & P. 15p.
LATEST T/0 MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on mono
equipment. Only 21-75. P. & P. 15p.

QUALITY RECORD PLAYER AMPLIFIER MK. n
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83. EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Sise 7in wide x Sin deep x Sin high. Ready
built and tested. PRICE 18-60. P. & P. 75p.
ALSO AVAILABLE mounted on board with output
transformer and (speaker. PRICE 117.70. P. & P. 75p.

HI -F1 LOUDSPEAKER SYSTEM Mk I 1

Beautifully made simulated teak finish enclosure now
with most attractive slatted front. Sine 161' high xlor wide x V deep (approx.). Fitted with E.M.1.
Ceramic Magnet 13' x V bass unit, H.F. tweeter
unit and crver. AVAILABLE IN NOMINAL
4 ohm, 8 ohm or16 obit. impedance (state which).

OUR PRICE LI I-25 each. Carr.LI.25
Cabinet Available Separately 2025. cum 61.10.
Also available in 8 ohms with EMI 13' x V base
speaker with parasitic tweeter 00.00. Carr. 81.26.

LOUDSPEAKER BARGAINS
5in.3 ohm 61.45, P. & P. 15p. 7 X 4In.3 ohm 11.59, P. & P
25p. 10 x Sin. 3 or 15 ohm 42.50, P. & P. 36p. E.M.I
8 x 5in. 3 ohm with high flux magnet 28.06, P. & P. 22p
E.M.I. 136 x Sin. with high flux ceramic magnet with
parasitic tweeter 3. 8 or 15 ohm 54.111, P. & P. 35p
E.M.I. 13 x 8in 3, 8 or 15 ohm with inbuilt tweeter and
crossover network 1540. P. & P. 35p.
E.M.I. tweeter. Approx. 31". Available 3 or 8 or 15 ohms,
£2.00 + 25p, P. & P.
BRAND NEW. Bakers Loudspeakers at substantial die -
counts. 12in. 15w. H/D Speakers, 3, 8 or 15 ohms.
State which. Current production by well-known British
maker. Now with Hifiux ceramic ferrobar magnet
assembly £5.50. Guitar models: 30w. ISM 35w. 8I0.50.
P & P. 75p.
"POLY PLANAR" WAFER -TYPE. WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Site 111- x 1411" x I '. deep. Weight 19os. Power
handling 20W r.m.s.(40W peak). Impedance 8 ohm only.
Response 40Hx-20kHx. Can be mounted on ceilings, walls,
doors, under tables, etc., and used with or wIthouttafile.
Send S.A.E. for details. Only 57.418 each. P. A P. 60p.
NOW ALSO AVAILABLE Sin. IOW rm. 20W peak
40Hx-20.000Hs. Overall depth lin. Ideal for Hi-Fi or
for use in cars. 2518. P. A P. 40p.

SPECIAL BARGAIN OFFER'
Limited nuntber of 114 11 1129(123 Auto Changer De
Luxe with lightweight tubular arm and stereo cartridge.
Brand new. ONLY 1110 + p. & p. 60p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really first -close H1..1,1 Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors In the first five
Asses on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre -amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge -instructions included.
Output stage tor any speaker. from 8 to 15 ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled printed circuit board with
component identification clearly marked, smart brushed
anodised aluminium front panel with matching knobs,
wire, solder, nuts, bolts -no extras to buy. Simple step
by step instructions enable any constructor to build an
amplifier to be proud of. Brief specifications: Power
output: 14 watts r.m.s. per channel into 5 ohms. Fre-
quency response 3dB 12-30,000 Hz Sensitivity: better
than 80mV into 1110. Full power bandwidth: ± 3dB
12-15,000 Hz. Bass, boost approx. to ± 12dB. Treble
cut approx. to -16dB. Negative feedback 18dB over
main amp. Power requirements 35v. at 10 amp.
Overall Size 12'w. x 8'd. x 2f 'h.
Fully detailed 7 page construction manual and part.
list free with kit or send 25p plus large S.A.E.
AMPLIFIER KIT .. 115.00 P. & P. 150p
(Magnetic input components 33p extra)
POWER PACK KIT .. 15.35 P. & P. 55p
CABINET .. 1545 P. & P. 55p

(Post Free if ail unite purchased at same time)
Full after sales service

Also available ready built and tested 132.50. Post Free.
Note: The above amplifier is suitable for feeding two mono
sources into inputs (e.g. mike, radio, twin record decks, etc.)
and will then provide mixing and fading facilities for med-
ian. powered Ni-Fi Discotheque use, etc.

3 -VALVE AUDIO
AMPLIFIER HA34 MK II.
Designed for Hi-FI reproduc.
tion of records. A.C. Mains
operation.
plated heavy gauge metal
chmaiii, size 74'w. x 4'd. x
49'h. Incorporates ECC83,
EL84, EZ80 valves. Heavy

0 transformer and output trans -
duty, double wound main.

' former matched for 3 ohm
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4f watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valve., etc.,
wired and tested for only 2745. P. & P. 70p.
11111..'FOUR" AMPLIFIER KIT. Similar in appearance
to HA94 above but employs entirely different and
advanced circuitry. Complete set of parts. etc. 16.50.
P. & P. 70p.

10/14 WATT 111-11
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts front 2
EL848 in pusk-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow record.
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-15 O speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
25p X SAE (Free with parts). All parts sold separately.
ONLY £12.00. P. & P. 61.00. Also available ready built
and tested 1116-50. P. 8 P. 81.00.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexilluam ear-
muffs. Wired and lilted with standard stereo fin jack
plug. Frequency response 30-15,000Hx. Matching
impedance 8-18 ohms. EaSly converted for Mono.
PRICE 11005. P. & P. 23p.

OUR PRICES INCLUDE VAT AT
CURRENT RATES

Open 9.30-5.30 Monday to
Friday. 9.30-S Saturday
Closed Wednesday.
Prices and specifications correct
at time of press. Subject to
alteration without notice

HARVERSON SURPLUS CO. LTD.
(Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01-540 3985

.4 few minutes from South Wimbledon Tube Station
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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TRANSISTORS
BC204 lip
BC209C lip
BC182 10p
BC184 lip
BC212 14p
BC214 16p
BC213 15p
BC213L 15p
ZTX300 15p
ZTX500 17p
2N2484 51p

30p
2N2905 27p
2N2219 22p
2N3054 100p
2N3055 50p

PETS
2N3819 46p
2N5459 60p

DIODES

VOLTAGE
REGULATORS

220p
723 1130p

ARRAYS
CA3046 75p
CA3096AE 120p

OP. AMPS
709 8 Dip 39F
710 105 39p
741 37p
748 481,
FETMOPA 450p
SPECIAL
PURPOSE
LINEARS
SG3402N 174p
5034021 174p
SG14950 290p
MFC6040 1013p

P.E. POWER SLAVES
Special components New
available while stocks
last.
High Voltage
MPSLO1 39p; MPSL51
41p: MPSU07 69p;
MPSU57 85p; SDT9203
150p.

Constantin Wire
0.03 ohms/cm as specs-
fled for the POWER
SLAVES 20cm lengths
10p.

LISTS
lists are available

for the:

P.E. SOUND
SYNTHESISER;
P.E. MINISONIC2N2904

Please include 7p

stamp or 9 x 4in S.A.E.
with all requests for
lists or information.

EP 1111114 isoN lc
MINISONIC
P.C.B.'S

EArame (Main
Board). £3.35.
Post free.

EA008b (Power
supply and Temp
Stabilisation) £1.86
Post free

MINISONIC COMPONENT KITS-
PRICES ARE DOWN
V.C.O. (2 required) £3.07
V.C.F. (1 required) £4.24
ES,V.C.A. (2 required) £4.98
Voltage Ref. £0.54
Ring. Mod. (1 required) £3.62
Noise Gen. (1 required) £1.64
Kbd. Control (1 required) £3.70
HF Osc. and Det. £1-80
Power Amps £2  41

All above prices are for single kits of
each type and include P. & P. Full
details are included in lists.
Miscellaneous Items
5 way 180° DIN sockets 27p
5 way 180° DIN plugs 34p
Battery connectors 9p pair
Hook up wire, 36 colours.

i metre of each 70p
Min. DPDT toggle switch £1-20

SAVE BY PURCHASING A COM-
PLETE SET OF KITS AS DETAILED
TOGETHER WITH SWITCH,
BATTERY CONNECTORS. HOOK-UP
WIRE AND P.C.B.

Price £38. U.K. post free.

1N5401 21,
1N914 5p
BA350

1I48 22p5p1S
1GP7 10P
NOISE
DIODES
ZIJ 75p
zim 120p

RECTIFIERS
REC41A 120p

HIGH PERFORMANCE LINEARS
LM381N Dual, V low noise audio preamp f1-74
ZN424E Low noise, fast op. amp. £1.30
MC1741SCP High slew rate 741 (10v pS) £1.07
LM318N V. high slew rate op. amp (70V. pS) £2-57
LM1306P + watt Bohm audio amp (8-DIL) £0.75

Data sheets 10p extra (all devices)

CASSETTES
NEW !! !

-SYMBIOSIS-
a companion tape
to Malcolm Pointons
latest article on
using the Minisonic

REC46 255p
REC70 40p
EA100 10 100p
MDA942A'1 210p.

VAT VAT at 25% should be added to final total of
order unless otherwise specified.

RESISTORS
Triple rated high stability
carbon film. 7p for 5
Stocked in E24 values from 4R7
to 3M9
0-5W metal oxide. 16p for 5
E12 values from 10R -1M

POTS GALORE
24mm Carbon without switch. All values log. or iin.
skn to tMO 25p each
Wirewound 1W semi -precision. All values ton to
25k0 82p each
Min horiz carbon presets. loon to 2.2Mn 10p each
Cermet presets. horiz mtg.. 100C1 to imn 45p each
Helical 10 turn W W. 1kCI, Skil. 10k11 C3.40 each

"INTRODUCING
THE MINISONIC".
STILL AVAILABLE

Each tape £1.06, U.K.
post free. One of
each for C1.86.

EATON. A U D I 0
P.O. BOX 3, ST. NEOTS

HUNTINGDON, CAMBS. PE19 3JB

TERMS: MAIL ORDER ONLY.
C.W.O. MINIMUM ORDER £1
Cheques or P.O.'s payable to
Eaton Audio. Orders over £5
free of P. & P. Otherwise please

1111111k

Buy it with Access

add 10p in the £1.

Become a
radio amateur.
Learn how to become a radio -
amateur in contact with the who;e
world. We give skilled preparation
for the G.P.O. licence.

MI MN IM 1.11 1.1 ME EN MO NM In NM 1.1 MN Mil 1E11 NI I= MI NI Ell

Brochure, without obligation to:
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept.,
P.O. Box 1 56, Jersey, Channel Islands.

NAME EB95 I
ADDRESS Block caps please

MI I= MI Elltits IIMI MI um EN NE in EN mi No we ow Ns um am gm NI in
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Tuner 0--0
Bram 0--_o
Tape O

I.L.P. (Electronics) Ltd

SHEER SIMPLICITY!

Half HY5

-0,0
_0
-0 0-

Tape o.p

4-
VOLUME

BASS

Half HY5

TREBLE

NI- BALANCE

O
Stereo.Mono switch

PSU50
-L-N
-E

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HY5 is a complete mono hybrid preamplifier. ideally
suited for both mono and stereo applications. Internally
the device consists of two high quality amplifiers-the
first contains frequency equalisation and gain correction,
while the second caters for tone control and balance.

TECHNICAL SPECIFICATION
Inputs: Magnetic Pick-up 3mV RIAA: Ceramic Pick-up
30rnV. Microphone 10mV; Tuner 100mV, Auxiliary 3-100mV;
Inputiimpedance 47k11 at 1kHz. Outputs: Tape 100mV;
Mein output 0db (0,775V RMS). Active Tone Controls:
Treble 1-12db at 10kHz. Bass ).= 12db at 100Hz. Distortion:
0.5% at IkHz. SignI/Nolse Ratio: 68db. Overload Capa-
bility: 40db on most sensitive input. Supply Voltage:

16-25V.

PRICE £4.75 P.
+ 19 VAT

& P. free

The HY50 is a complete solid state hybrid HI-Fi amplifier
Incorporating its own high conductivity heatsink her-
metically sealed in black epoxy resin. Only five connections
are provided. input, output. power lines and earth.

TECHNICAL SPECIFICATION
Output Power: 25W RMS into 8(1. Load Impedance
4-16O. Input Sensitivity: 0db (0-775V RMS). input
Impedance: 47kC1. Distortion: Less then 0.1% at 25W
typically 0-05%. Signal/Noise Ratio: Better than 75db The PSU50 incorporates a specially designed transformer
Frequency Response: 10Hz-50kHz .1: 3db. Supply Voltage: and can be used for either mono or stereo systems.

25V. Sher 105 50 v 25mm.

PRICE £6.20 + 01.55 VAT
P. & P. free

TECHNICAL SPECIFICATIONS
Output voltage: 25V. Input renege: 210-240V L 70,
ID 90. H 60mm.

PRICE £6.25
TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

El 56 VAT
P. & P. free

I.L.P. Electronics Ltd.
Crossland House,

Nacklngton, Canterbury,
Kent CT4 7AD.
Tel. (0227) 63218

Please Supply

Total Purchase Price
I Enclose Cheque 0 Postal Orders 0 Money Order 0
Please debit my Access account 0 Barclaycard account O
Account number
Name and Address
Signature
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BI-PAK
TRANSISTORS

BRAND NEW FULLY GUARANTEED
Type Price Type Price Type Price Type Price Type Price
AC107 020 B8Y40 029 AF118 0.36 ORP61 041. BC172 0.15
AC113 0.19 B8Y41 029 AF124 0.31 P20 051 BF167 022
AC115 020 B8Y93 018 AF125 031 P846A 020 BF173 022
AC117K 030 BE1Y95A 0.18 AF126 029 P397 043 BF176 038
AC122 0.12 BU105 22'04 AF127 039 BT140 0.18 BF177 038
AC125 0.18 C111E 0.51 AF139 0.81 0T141 0.18 BFI78 031
AC126 0.18 C400 0.31 AF178 0.51 TIP29 0.44 BF179 031
AC127 0.19 0407 028 AF179 0.51 TIP30 0.52 BF180 031
AC128 019 C424 028 AF180 0 51 TIP31A 0.58 BF181 031
AC132 0.15 C425 0.51 AF181 0.51 TIP32A 088 BF182 0.41
AC134 015 C426 038 AF188 051 TIP41A 068 BF183 0.41
AC137 015 0428 020 AF239 038 TIP42A 0.81 BF184 028
AC141 019 0441 0.81 AL102 0.68 T1843 0.81 BF185 0.31
AC141K 0.80 0442 031 AL103 0.88 UT46 028 BF187 028
ACI42 049 C944 0.86 A8926 026 ZN414 1 11 BF188 0.41
AC142K 0213 C450 022 A8927 031 20301 0.19 BF194 0.12
AC151 0.113 MAT100 0.19 .48928 038 20302 019 BF195 0.12
AC154 1720 MAT101 020 A8929 026 20303 0 19 BF198 015
AC155 020 MAT120 049 A8950 026 20304 025 BF197 015
AC156 023 MAT121 020 A8Y51 028 20306 0.41 31*200 048
AC157 025 MJE521 058 ASY52 028 20308 0.83 BF222 098
AC165 020 MJE2955 0.88 A9Y54 026 2262926 0 018 BF257 048
AC168 020 MJE3055 0.57 A8955 026 2262926 Y 041 BF268 0 81
AC167 020 3223440 0.51 A8956 026 2N2926 0 0-10 BF259 087
AC168 025 61PF102 0 43 A8957 026 2N2926 R 0.10 BF262 056
AC169 015 MPF104 0.88 A8958 028 2N2926 B 040 132163 0 58
AC176 020 MPF105 038 A13973 028 2263010 071 BF270 036
AC177 025 0019 038 ASZ21 0 41 2263011 0.15 BF271 031
AC178 029 0020 085 30107 0 08 2143053 0.18 81272 0.81
ACI79 029 0022 0.47 BC108 0 08 2N3054 0.47 BF273 036
AC180 020 OM 0 49 BC109 008 2143055 0.42 BF274 036
AC180K 0.30 0024 0.57 BD136 0.41 2513319 045 BFW20 0 61
AC181 020 0025 0.39 BD137 0.48 2143391 A 017 BFX29 028
AC18IK 030 0026 030 BD138 0.51 2N3392 045 BFX84 022
AC187 022 0028 0-51 BD139 0.56 2N3393 0.15 BFX85 0'31
1.0187K 023 0029 0.51 BD140 0.81 2N3394 0.15 BFX86 022
AC188 022 0035 0.48 BD155 0.81 2243395 018 BFX87 025
AC188K 023 0036 0.51 BD175 081 2513402 021 BFX88 022
ACY17 026 0041 020 BD176 0.61 2N3403 021 BFY50 020
ACY18 020 0042 025 BD177 0.87 2513404 029 BFY51 020
ACYI9 020 226918 081 BD178 0.87 2513405 0.48 BFY52 020
ACY20 020 2N929 021 BD179 0.71 2513414 018 20309 0.37
AC921 020 2/4930 021 BD180 0.71 2N3415 018 20339 020
ACY22 047 2N1131 020 30185 0.87 2143416 029 20339A 017
ACY27 049 2NI132 022 BD186 087 2N3417 029 20344 0.19
ACY28 0.19 2/41302 0.15 BDI87 0.71 2143525 0.77 20345 0.17
ACY29 0.36 2511303 0.15 BD188 0.71 2N31314 0.69 20371 0.17
AC930 029 2141304 018 B0189 0.77 2/43615 0.78 20371B 0.12
ACY3I 029 2141305 018 BD190 0.77 2143616 0.78 20373 048
ACY34 021 281306 021 11D195 0.87 2N3646 0.09 20374 0.18
BC173 0.15 2N1307 021 BD196 0.87 2513702 0.12 20377 0.81
BC174 0.15 2N1308 024 BD197 0.92 2N3703 0.12 20378 0.17
BC175 022 2N1309 024 BDI98 092 2N3704 018 20381 017
BC177 0.19 2NI813 020 BD199 098 2143705 0.12 20382 017
BC178 0.19 2N1711 020 BD200 0 98 2513706 0.12 20401 081
BC179 0.19 281889 032 BD2015 0.81 2513707 018 20414 031
BC180 025 2141890 0.46 BD206 0 81 2243708 008 20417 028
BC181 025 2/41893 0.88 BD207 0.98 2513709 0.09 2N388 038
30182 0.15 2/42147 0.78 BD208 0.08 2143710 009 2N388A 056
BC182L 0.15 2142148 068 BDY20 21 02 2N3711 0 09 2N404 020
BC183 0.15 2142192 0.36 131,115 025 2143819 029 2N404A 029
BC183L 0.15 2512193 0.86 BF117 0.46 2513820 0 51 2N524 0 43
BCI84 020 2142194 036 BF118 0.71 2143821 0.88 251527 0 50
BC184L 020 2142217 022 BF119 0.71 2513823 029 2/4598 043
BCI86 029 2142218 020 BF121 0 46 2N3903 029 277599 0 98
BC187 029 2N2219 020 BFI23 0 51 2143904 0.31 2N696 0.18
BC207 0.11 2N2220 022 11F125 0.48 2N3905 029 2/4697 0.14
BC208 011 2142221 020 BF127 0.51 2143906 0.95 25/698 025
BC209 012 2N2222 020 BF152 056 21.44058 042 2N699 038
BC212L 013 2142368 0.18 BF153 049 2/44059 0.10 214706 0.08
BC213L 018 2N2369 0.15 BF154 046 25/4060 0.12 2N706A 0 09
BC214L 017 2N2369A 0.15 BF155 0.71 BC113 0.10 214708 0 12
BC225 0-26 242411 025 BF158 0.49 BC114 0.18 214711 0 81
20226 0.36 2N2412 025 BF157 0.56 BC115 0.16 214717 036
BC301 0-28 2512646 0.48 BF158 0.66 BC116 9.16 214718 025
BC302 025 2142711 0.21 BF159 0.81 BC117 0.19 2N718A 0 51
BC303 031 2/42712 021 BF160 0.41 BC118 010 214720 029
BC304 037 2142714 021 BF162 0.41 BC119 041 2N727 029
BC440 021 2N2904 0.18 BF163 0.41 BC120 0.81 2N743 020
BC460 037 2N2904A 021 BF164 0.41 BC125 042 214744 020
BCY30 025 2N2902 021 BF165 0.41 BC126 0.19 25/914 0.15
140931 027 2N2905A 021 0044 016 BC132 042 2514061 042
BCY82 081 282906 0.18 0045 0.18 30134 1719 2144062 0.12
110933 022 282906A 0.19 0070 0.10 BC135 0.12 2144284 0.18
BCY34 026 2142907 020 0071 0.10 30136 0.18 21442815 0.18
BCY70 015 2N2907A 0-22 0072 015 BC137 016 2N4286 018
BCY71 020 2242923 0.15 0074 0.15 BC139 0.41 2144287 0.18
BCY72 015 2N2924 0.15 0075 0.16 BC140 081 2144288 0.18
BCZIO 020 2142925 0.15 0076 0.16 30141 051 2144289 0.18
BCZ11 028 A 35 021 0077 026 BC142 031 2144290 018
BCZ12 026 ACYS6 029 0081 016 BC143 081 2144291 018
1401115 0-83 ACY40 018 OC81D 016 BC145 046 2264292 018
BD116 0-81 ACY41 019 0082 016 BC147 010 2514293 018
BD121 0.61 1.0944 036 0082D 0.16 BC148 010 2265172 0 12
BD123 0 67 AD130 0.89 0083 020 BC149 012 2145194 0.56
BD124 0.70 AD140 0.49 00139 020 BC160 0.19 2515294 0.58
BD131 0.51 AD142 049 00140 020 140151 020 2145296 0 56
BD132 0.61 AD143 029 00189 026 BC152 0 18 2245457 032
B0133 0.87 1.0149 0.51 00170 026 30132 029 2515458 0 32
BD135 0.41 AD161 0388 00171 026 110154 031 2265459 0 41
BF953 0-18 AD162 0.88 00200 028 BC157 0.19 2/46122 0 69
B8X19 016 AD161 & 00201 029 330158 012 28301 0 51
B8X20 016 AD162(MP) 00202 029 130159 0 12 28302A 0 48
88925 01.6 069 00203 026 BC160 0 48 28302 0.43
B8Y26 0.16 ADT140 00204 028 BC361 0 51 28303 0.58
138927 0.16 AF114

051
025 00203 036 BC187 0.12 28304 0.71

138928
B8929

016
0 16 AF115 0 25

00309
ocru

0.41
0 441.

130168 012
BC169 0 12

28305
28306

080
010

BSY38 019 AF116 025 ORP12 0.44 30170 0 12 28307 010
38939 049 AF117 025 ORP60 0 41. BC171 0 15 28321 0-75

SEMICONDUCT
74 SERIES T.T.L. I.C's

BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION GUARANTEED. ALL
FAMOUS MANUFACTURERS..

Type Quantities
1 25 100 4-

Type Quantstks
1 25 100+

Type

7400 0.14 0-18 0.12 7448 21.02 0.99 0.97 74122
7401 0.14 0.18 0.12 7450 014 0.13 0-12 74123
7402 0.14 0.13 0.12 7461 0.14 0.18 0.12 74141
7403 0-14 0-13 0 12 7453 0-14 013 0 12 74145
7404 0.14 013 0-12 7454 0.14 0.18 0.12 74150
7405 0-14 0.13 0.12 7460 0.14 0.13 0.12 74151
7406 036 0-31 0-29 7470 0-30 027 0-25 74153
7407 038 0.81 029 7472 0-30 0-27 0 25 74154
7408 033 022 021 7473 038 0-38 0-32 74155
7409 023 0-22 021 7474 038 0-38 0-32 74156
7410 0 14 0.18 0.12 7475 0.58 0.54 0.52 74157
7411 033 022 021 7476 0.41 0 40 0-39 74160
7412 026 025 024 7480 0.56 0.54 0 51 74161
7413 030 029 0-28 7481 1 02 0 97 0 93 74162
7416 0-28 027 0 26 7482 0 83 0 79 0.74 74163
7417 0-28 027 038 7483 111-11 21-08 0.97 74164
7420 0.14 0.13 012 7484 098 0.90 088 74165
7422 028 027 028 7485 £148 21 44 £139 74168
7423 087 036 085 7486 0-32 0.81 0-30 74174
7425 037 038 0.35 7489 23.70 £8 47 03 24 74175
7426 037 035 0 83 7490 080 0 58 0.56 74178
1427 0-37 0-35 013 7491 21.02 0.97 0 93 74177
7428 0 42 039 0-87 7492 0.69 0.66 0 59 74180
7430 0 14 043 012 7493 0 89 0 68 0 59 74181
7432 0.87 085 0-33 7494 0.79 0 76 0.69 74182
7433 0-39 037 0.85 7495 0.79 0.78 0.89 74184
7437 0-32 0-30 028 7496 0-89 0.88 0.80 74190
7438 032 080 0-28 74100 2139 21 84 £1 30 74191
7440 0-14 0 13 0-12 74104 0 56 0 54 0.51 74192
7441 0.89 0.86 0.59 74105 0.58 0 54 0 51 74193
7442 0.89 0.66 0.59 74107 0.41 0.89 037 74194
7443 2111 21-06 £1 02 74110 0 56 0.51 0 48 74195
7444 1111 21.06 11.02 74111 083 0.81 0 78 74196
7445 21.48 31-44 £1 39 74118 0.93 0 88 0.83 74197
7446 11.11 21.08 31 02 74119 11 39 £130 21 20 74190
7447 01.02 0-99 0.97 74121 0 48 0 44 0 41 74199

Quantities
1 25 100

0.85 023 0.60
0.89 0.88 0.65
0.79 0.76 0.73

21-20 21 16 11.11
21.89 21.30 11-20
31.02 0.97 0.93

0.98 0.88 0.83
31.57 21.48 31.48
21 11 21.08 £1 02
21.11 21-06 21 02

0.98 088 0.88
61-30 21.25 £120
01 80 21 25 £120
2130 41 25 £120
31 30 21 25 21 20
31 67 21 62 £1 55
£1 87 2182 21.55
£1 48 3144 21 39
61 48 £144 21 89
21 02 0 97 0 93
21 16 11'11 21 06
21 16 £1.11 21 08
31-16 21.11 2108
23-88 2858 23.47
11.18 21 11 21 06
61.87 21.82 61 55
£1 .81 61.78 21 71
11 81 21 76 21.71
21.81 21-76 111.1
21.81 .1-76 21.71
21.20 21.113 21-11
21-02 0.97 0 98
41-11 21.06 £102
61.11 11.06 1112
1255 02-50 £245
22-31 3221 22.11

Devices may be mixed to qualify (or quantity price. (TTL 74 series only) data is available for
the above series of LC, in booklet form. PRICE 315p.

* TD.T.L. 930 SERIES
Type Quantities Type Quantities

1 25 100 + 1 25
BP930 0-14 0-13 0-12 BP944 0-15 0-14
BP932 015 0 14 0.18 BP945 0-28 0-26
BP933 0.15 0 14 013 BP946 0-14 0-18
BP932 0-15 014 018 BP948 0-28 0-28
BP938 0 15 0 14 0 13 BP961 0.65 0.60

TRIACS
Case 100V 00V 4009

2 Amp TOO 031 0.51 0 -71
6 Amp TO66 0-51 0.81 077

10 Amp TO4R 0 77 0.92 21-12

D.I.L. SOCKETS
I 25 100

T8014 14 pin type 031 028 025
T8016 18 pin type 0.85 032 0.80
T8024 24 pin type 0.89 0.84 022
BPS 8 8 pin type (low cost) 0-14 0-12 0-10
BP814 14 pin type (low cost) 0.15 0.18 0.11
BP816 16 pin type (low cost) 0 16 0 14 0 12

Type Qt.nlities
100+ 1 25 100 +

013 BP962 014 0-18 012
0.23 BP9093 042 0-40 0.38
0-12 BP9094 042 0-40 0-38
028 BP9097 0.42 0.40 0-38
058 BP9099 0 42 0-40 038

ALL PRICES
PLEASE ADD VAT
ITEMS EXCEPT

GIRO NUMBER
388-7006

Postage & Packing
Add extra for airmail

LINEAR I.C's
Type Quantities Type Quantities Type Quantities

1 25 100+ 1 25 100+ 1 25 100

72702 0-48 0.44 0-42 8L701C 0.48 0.42 0-37 uA723C 0-45 0.43 0.40

72709 0 23 0.21 0 19 81.702C 0-48 0.42 087 76003 2139 2134 21.30

72709P 019 018 0 17 TAA263 0.74 085 058 76023 2139 21 34 21.30

72710 0.32 0.31 028 TAA293 0.93 0.88 0-83 76660 0.88 088 0.83

72741 028 027 028 TAA350A L24380 0 93 0.90 0.88

727410 1726 0 25 024 21.71 21137 21.57 NE555 045 043 040
72741P 0.28 0.27 026 uA703C 0.213 0-24 0.22 NE556 0.88 0.86 083

72747 0 79 0.74 0.81 uA709C 019 0.18 017 TBA800 21.39 21 34 21 .30

72748P 035 033 0.31 uA711C 0.82 031 028 ZN414 2111 - - -

SL201C 0.46 0.42 0 37 uA712C 0.32 031 028

SILICON RECTIFIERS
300mA 750mA 1 Amp 1-5Amp 3Amp 10Amp 30Amp

PIV (DO 7) (80 16) Plastic (80 16) (80 10) (80 10) (TO 48)
50 0.05 0.06 IN4001 0.05 007 014 0-19. 0-66 

100 0 05 0 07 1144002 0.06 009 016 0.21 0 89.
200 0 06 0 09 1104003 007 0.12 0-20 013. 0-93.

400 0 07 0 14 1N4004 008 0-14 0-28 085 3125
600 0 08 016 1144005 009 0-16 018 0-42 11.76.

800 0 11 018 1144006 010 0.18 0-86 051. 1114
1000 0.13 028 1144007 011 028 044 0.60 040.
1200 0.32 0-28 0454 069. 8288.
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PO BOX 6 WARE HERTS
SUPER UNTESTED PAKS

I

1' 2
11 3

V 4

U 6
11 7

U 8
11 9
1110

1113
1114
1115
U113
1117

1,18
(7(9
020
l'21
1123
1/24
U25
1726
1199
1'32
1'33
1134

1'35
1'36
1,37
(130

1139 30 RF. Gee. PNP transistor. 22413133/5 TO -5
U40 10 Dual transistors 8 lead TO -5 2242060
U43 95 Silicon trans. plastic TO -18 A.F. DC113/114
1144 20 Silicon trans. plastic TO -5 BCI 15 ..
1'45 7 3A SCR. T066 up to 800 PIV
1146 20 Unijunction transistors similar 10 T1843
1,47 10 TO220AB plastic trines 150y
1'48 9 NPN Oil. power transistors like 2243055
1149 12 NPN Oil. plastic power trans. 60W like 2n5294/5296 111 20
Code No's mentioned above are given we a guide, to the type of device in
the pak. The device. themsehes are normally unmarked.

Pak No. Description Price
ED

120 Glass Sub -lain. General purpose Gen.. diodes
50 Mixed Germanium transistor. AP/RF
75 Germanium gold bonded sub -nth.. like 0A5. 0447
30 Germaniun. transistors like 0041, AC128
60 200m4 sub -min. silicon diodes
30 811. Planar trans. NPN like B8Y95A, 2N706
16 811. rect. TOP -HAT 750ntA VLTG. RANGE up to 100
50 811. planar diodes DO -7 glass 250ntA like 0A900/202
20 Mixed voltages, I Watt Zener Diodes
20 BAY50 charge storage diodes 00-7 glass
20 PNP Oil. planar trans. TO -5 like 2241132, 2142
30 PNP-NPN Nil. transistor. 00200 3 28104

150 Mixed silicon and gernmnium diodes
20 NPN Oil. planar trans. TO -5 like 224696, 224897
10 3Amp all. rectifiers stud type up to 1000 pp"
30 Oernianium PNP AF transistor. TO -5 like ACY
8 6 Atop ell. rectifier. BYZ13 type up to 600 P1V

20 Silicon NPN transistors like BC 108 ..
12 15 Amp ell. rectifiers top hat up to 1000 PIV
30 AF. (term. alloy transistors 90300 series & 0071
25 MADT'a like Mile aeries PNP transistor.
20 Germ. I Amp rectifiers GJM Neilee up to 300 P1V
25 300 MHz NPN ellicon transistors 224708, B6Y27
30 Fast switching silicon diodes like IN914 Micro -Min
10 1 Amp SCR's TO -5 can, up to 600 PIV CR/31/25-600
25 Zener diodes 400 loW DO -7 case 9-99 volts mixed
15 Plastic case 1 Antp oil. rectifier. IN4000 series
30 Silicon PNP alloy trans. TO -5 BCY26 28302/4 0 60
25 Silicon planar transistor. PNP TO -18 2N2906 0 80
20 Silicon planar NPN tratudstors TO -5 BEY50/51/52 0 130
30 Silicon alloy transi.tore 80-0 PNP 00200, 82322 0 60
20 Fast switching silicon trans. NPN 400 Mlle 2243011 0 80

0 80
0 80
0 60
0 130

.. 61 20'
0 BO.

. SI RV

. 61 20

EXCLUDE VAT
AT 25% TO ALL

*ADD 8"
7/ NO VAT

add 20p overseas
Minimum order 75p

0 80
000
080
0 60
0 60
080
0 60

.. 0.60
0 60
060
0 60
0 60
0 60
0 60
0 60
0 60
0 60
0 60
0 60
0 60
0 60
0 60
0 80
0 60

El 20'
0 60
0 60

VOLTAGE
REGULATORS

*
T0.3 Plastic Encapsulation

I.A.7805/1.129 5V
(Equiv. to MI,R5V) 11.25P

uA.7812/1.130 12V
(Equiv. to MVRI2V) 11.25.

.11.7815/L131 15V
(Equiv. to MVRI6V)41266

4.7818 I8V
(Equiv. to MVRI8V)11.1159

THYRISTORS
PIV 061, 06A

TOIS T092
10 013 0.16
20 0 15 018
30 019 022
50 022 028

100 025 0 30
150 031 038
200 038 044
400
600
800

IA 3A 5A 5A
TO5 T066 TO66 TO84

7A 10A 16A 30A
TO48 T048 TO48 TO48- - - -- - - -

020 025 034 086 048 0.61 064 61 18
0 25 0.25 0-48 0.48 0.51 0 57 0.68 01 43

025 090 050 0.50
030 039 055 057
039 048 069 069
058 085 081 081

0.57 0.62 0 62 El 63
062 071 077 6179
0 78 0 99 0 90
0 92 E122 01 39 £407

ripe
AA119
AA120
A A129
AAY30
AAZI3
BA100
BAIIO
BA126
BA148
BA154
BA155
BA 156
BA173
BB104
8E100

Price
008
008
008
009
010
0 10
021
022
0.16
0.12
016
014
015
015
016

DIODES
Type Price
BY101 0.12
BY1045 013
8E114 018
BYI24 0-18
BY126 016
BY127 0-16
BY128 016
BY130 0.17
BY133 0-21
BY164 0-51
BYX38/30063
BYZIO 086
BYZ11 0E1
BYZ12 0-31
IlltZ13 0-26

Type Price
BYZ16 041
BYZ17 036
BYZ18 0.36
BYZ19 0231
0062
(0A91Eq) 0.06
00651 (0A70 -
0A79) 007
0A5 Short
Leads 0111
0630 014
0A47 007
0A70 0.07
0479 007
0A81 007

Type
0485
01.00
0/01
01.95
0A200
OA202
01310
81319
1N34
1N114A
124914
124916
1244148
18021
18951

Price
009
0 07
0 07
0 07
0 07
0 07
0 06
006
0 07
007
0 06
006
006
010
070

UIC01 = 12 x 7401
UIC09 12 x 7402
UIC03 12 x 7403
U1004=12 x 7404
VICOIS -12 x 7405
UIC06 = 8x.406
UIC07= 8 x 7407
UICIO = 12 x 7410
GfC13= 8 x 7413
VIC20 =12 x 7420
1.71C30 =12 x 7430
U1040=12 x 7440
UIC41= 5 x 7441
111042= 5 x 7442
ITIC43=. 5 x 7449
171044 x 6x7444
UIC46= 5 x 7445
111046- 6 x 7446
UIC47= 8x7447
UIC48= 6 x 7448
UIC50 =12 x 7450
17IC51 =12 x 7451
UIC53 =12 x 7459
11054-12x7454
1111380 =12 x 7460
1.31070= 8 x 7470

(QUALITY TESTED PAKS
Pak No. Quality Tested Pak.
Q 1 20 Red spot transistor. PNP
Q 2 16 White spot K.F. transistor. PNP
Q 3 4 OC 77 type transistor.
Q 4 6 Matched transistors 0C44/45/81/811)
Q 5 4 OC 75 transistors
Q 6 6 OC 72 transistors
Q 7 4 AC 128 transistors PNP high gain
Q 8 4 AC 126 transistors PNP
Q 8 7 OC 81 type transistors
010 7 OC 71 type transiston.
Q11 2 AC 127/198 Complementary palm

PNP/NPN
012 3 A F 116 type tranalstors
QI3 3 AP 117 type transistors ..
Q14 9 OC 171 H.P. type transistors
QI5 7 2N2926 SO. Epoxy transistor. mixed

Prie
0 60
0 60
0.80
060
060
080
060
0 80
0 60
0 60

0 60
0 60
0 60
0 60

0.60
Q17 5 NPN 9 x ST.141. & 3 x ST -140 .. 0.60
Q18 4 MADT'S2 x RATIO° & 2 x MAT 120 080
Qlfl 3 MADT'62 x MAT 101 & 1 x MAT 121 080
Q20 4 OC 44 (lermaniunt tranehttors A.F. .. 0.80
Q21 4 AC 127 NPN Germaniun transistors 0 60
022 20 NKT transistor. A.F. R.F. coiled . 0 60
Q23 10 OA 202 Silicon diodes sub -min . 0 60
Q94 8 OA 81 diodes .. . 0 130

Q25 15 IN 914 Silicon diodes 75PIV 75mA .. 0 60
Q26 8 0A95 Germanium diodes sub -min -

0 60
Q27 2 10A 800 PIV Silicon rectifier. 184958 0 60'
Q28 2 Silicon power rectifiers BYZ 13 .. 060
Q29 4 80. transistor. 2 x 2N696, 1 x 2N697.

I x 2N698 0.60
Q30 7 Silicon switch transistors 9N706 NPN 0 60
Q31 6 Silicon switch transistors 224708 NPN 0 60
Q39 3 PNP 811. trans. 2 x 2N1131, 1 x 2N1132 0 60
Q33 3 Silicon NPN transistors 2N1711 .. 0 80
Q34 7 Sil. NPN trans. 2N2369, 500M11.

(code P397) 0 60
035 3 Silicon PNP TO -5 2 x 2242904 & I x

080
Q36 7 2N3646 TO.18 plastic 300 MHz NPN 0.60
Q37 3 2243053 NPN Silicon transistor. 080
Q38 5 PNP tranaistora 3 x 2N3703. 2 x 2N3702 060
Q39 5 NPN transistor. 3 x 2243704, 2 x 2243705 0 60
Q40 0 NPN transistors 3 x 2013707.2 x 2243708 0.60
Q41 3 Plastic NPN T018 2243904 . 0 60
Q43 5 BC 107 NPN transistors 0 60
Q44 11 NPN transistor. 3x BC 108,2 x BC 109 060
Q45 3 BC 113 NPN TO.18 transistors ., 060
Q46 3 BC 115 NPN TO.5 transistor. .. 0 60
Q47 4 NPN high gain transistors 2 x BC 157.

Q48 3 BOY 70 PNP transistor. TO -18 ..
Q45 3 NPN transistors 2 x BFY 51, 1 x BFY

52
Q50 7 BST 98 NPN swileh tranaistore TO -18
Q51 7 BOY 95A NPN translators 300M11.
Q52 8 BY 100 type silicon rectifier... ..
Q59 25 Oil. A Germ. trans. mixed all marked

Q54 6 TIL 209 Red LED ..

0 60
080

0.60
060
060

SI 20

*1 UNTESTED T.T.L. PAKS I
Manufacturers "Fall Outs" which include Functional
and part Functional Unite. Them are classed as 'out -of
spec' from the makers' very rigid specifications, but are
ideal for learning about I.C.'s and experimental work.

Milo. Coolants Price Pak No. Contents Price
U2C00= 12 x 7400 080 UIC72= 8 x 7472 060

1.11073= 8 x 7473 080
U1C74= 8 x 7474 0.60
IJIC75.= 8 x 7475 0 80
UIC76- 8 x 7476 0.60
UIC80 = 8 x 7480 0.60
1.11C81 = 8x7481 080
UIC82= 5 x 7482 0.60
1.11003= 5 x 7483 080
1.110313= 8 x 7486 080
UIC90= 5 x 7490 0.60

0 60
0130
0 80
0 60
0 60
0 00
0 60
0 60
0 60
0 80
0 60
0 60
0 80
0 80
0 60
0 60
0 60
0 60
060
0 60
0 60
0 6000
0 60
060
0 00

U1091- 5 x 7491 0.60
UIC92- 5 x 7499 0.80
ITIC99= 6 x 7493 080
U1094= 6x7494 060
UIC95= 5 x 7495 080
U1098= 5 x 7496 0.80
UIC100=5 x74100 0130
LTIC121 =5 x 74121 080
1.11C141 =5 x 74141 0.80
UIC151.=-5 x 74151 080
1110154 13 x 74154 0 60
UICI93=5 x 74193 060
UIC199= 5 x 74199 0 60
UIC X125 Assor-

ted 74'a !LSO

MAMMOTH I.C. PAK

APPROX. 200 PIECES *
tssorted tall.ont integrated circuits, including: Logi,
74 series, Linear. Audio and D.T.L. Many coiled
devices but some unmarked -you to identify.

OUR SPECIAL PRICE 21.209

WORLD SCOOP
JUMBO SEMICONDUCTOR PAK

Trans{ tors -Germ. Silicon. Reelifiern-DI ales
Triam-Thyristors-I.C.'s and &nem. ALL NEW
AND CODED

APPROX 100 PERM
Offering the amateur a fantastic bargain PAK and AC
enormous saving -identification and data sheet in
every pat.

ONLY 11.859

UNTESTED LIN PAKS I

Manufacturer. -Fail Outs" which include Functional
mad part Functional Units. These are clitaited as 'out -of -
pee' from the maker.' very rigid opecifirations, but are
deal for learning about I.C.'s and experimental work.
Pak No, Contents Price
TILIC709 = 10 x 709 080
09.10710= 7x710 080
IILIC741 = 7 x 741 080
ULIC747- x 947 0 60
119.10748 7 X 748 0 60

C280 CAPACITOR PAK I

Containing 75 of the 1,`290 range of capacitors aaborted
in values ranging from 'OluF to 2-2uF. Complete with
identification chart.

FANTASTIC VALUE
ONLY El 20p.

SIL. G.P. DIODES
300 I tW 40 PIV Man) SUB -MIN FULLY TESTED

Ideal for Organ builders
30 1 r 50p, 100 for 111.60, 500 for 05, 1000 for El).

G.P. SWITCHING TRANS I
7018 SIM. TO 2N706/8 BSY27/28/95A
All usualile devices. No open and shorts. ALSO
AVAILABLE IN PNP similar to 2/42900 BUY 7.
20 lot 60p, 60 for IL 100 for 61.80, 600 for M. 1000 for
614,
When ordering plan.. mint- NPN ir P

G.P. 100
30 WATT GERMANIUM TO3 METAL CASE
Vol. 80V, Vceo 50V, IC 10A, Hie 30.170 replace. the
majority of Germanium power Tranalstont in the OC,
AD NKT range.

1-24 25-99 100+
44p 411 575

G.P. 300
115 WATT SILICON TO3 METAL CASE
Vett° 100y, Vceo 00V, IC 15A, Me, 20-100 minable
replacement for 2N3055, BDYII or BDY20

1-24 25-99 100+
309 488 46p

INDICATORS I

3015F Idlnitron 7 Segment Indicator 11.115*
MAN 3M L.E.D. 7 SEGMENT DISPI. Y

0.127. High Character. El -761*

ZENER DIODES
FULL RANGE IN STOCK
VOLTAGE RANGE 2439

400 mw 1-5 w ins*
Op 17p 30D
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Complete thecouponand
well sendyou

our complete,newcatalogue.

The new Heathkit catalogue
is now out. Full as ever with exciting,
new models. To make building a
Heathkit even more interesting and
satisfying.

And, naturally, being Heathkit, every kit is absolutely
complete. Right down to the last nut and bolt. So you won't
find yourself embarrassingly short,of a vital component
on a Saturday evening -when the shops are shut.

You'll also get a very easy to understand instruction
manual that takes you step by step through the assembly.

Clip the coupon now (enclosing a 10p stamp for postage)
and we'll send yop your copy to browse through.

With the world's largest range of electronic kits to
choose from, there really is something for everyone.
DC -5 Mlfz. 100 mV oscilloscope AM/FM 60 watt r.m.s. s

FREE
SOLDERING IRON

WORTH

£3.50
with °larders over E30

Including our full range of test
equipment, amateur radio gear, hi -ft

Easy to build- equipment and many general
interest kits.

So, when you receive your
catalogue you should have hours of pleasant reading.

And, if you happen to be in London or Gloucester, call
in and see us. The London Heathkit Centre is at 233
Tottenham Court Road. The Gloucester showroom is next
to our factory in Bristol Road.

At either one you'll be able to see for yourself the
one thing the catalogue can't show you.

Namely, how well a completed Heathkit performs.
Heath (Gloucester) Limited, Dept. PE -95, Bristol Road,
Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451.

a pleasure toawn

tereo receiver. Deluxe digital alarm clock.

The new Heathkit catalogue.Out now FREE.
To: Heath (Gloucester) Limited, Dept. PE -95, Gloucester, GL2 6EE.
Please send me my Heathkit catalogue. I enclose a 10p stamp for postage.
Name Address

Postcode
Full details in the catalogue. Offer available for limited period only.

1 -IF

Schlumberger

-1
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PE
PRIVATE INNOVATORS

WHAT
other branch of applied science procreates ideas as

abundantly as electronics? Considering the number as
well as the variety of interesting and useful applications it
has fostered, electronics must stand supreme. This fertility
has made electronics a household word. Familiar in a
superficial sense through its widespread involvement with
ordinary everyday affairs, electronics is still mysterious though
to the greater part of the populace so far as its innermost
workings are concerned.

Because of this technical barrier, it probably remains the
popular view that all worthwhile ideas and inventions in the
realm of electronics must originate within industry or other
professional establishments. This is obviously true of most
of the major and more significant developments in the history
of applied electronics. Yet the great achievements of
organised research and development, whether in private
enterprise or public service areas, must not be allowed to
overshadow or obliterate the genuine services rendered by
private inventors in furthering the wider and often more
down-to-earth use of electronic devices, circuits and systems.

One of the strengths of electronics arises from the fact
that the subject is no closed shop. Throughout its history
electronics has always attracted private experimenters and
innovators. The amateurs of the earlier days were compara-
tively
as well as rare technical astuteness in pursuing a new and
little understood subject, and one that was then hemmed
in within narrow confines. With subsequent development and
progress, the field opened up increasingly for private endea-
vour. The coming of solid state devices finally produced the
great breakthrough and enabled electronics to become estab-
lished as the widely based technology of limitless utility it is
today.

With this broadening out of the functions of applied elec-
tronics the opportunities and scope for the private individual
likewise increased enormously. Now that electronics had
become a tool of infinite application, the amateur could
enter into the innovation area as never before; his aware-
ness of common, or not so common, needs and problems in
ordinary life leading to the harnessing of circuits to previously
unheard of or undreamt of uses. And the past couple of
decades have certainly shown how amateur imagination can
play a valuable part in the full cultivation of what is
potentially the most useful of all practical sciences.

It is therefore highly gratifying whenever industry shows
that it recognises the value of the vast "Think Tank" that
amateurs collectively can provide. Practical Electronics is
especially delighted that one of Britain's top electronics firms,
The Plessey Co. Ltd., has now joined with this magazine in
sponsoring a unique kind of competition intended to tap this
"Think Tank". Our readers are not likely to be short of
ideas, and we look forward to a bumper crop of novel
suggestions for useful and viable applications of a given
circuit. Substantial rewards are waiting to be won, which
should help to stir the imagination.

F.E.B.

Editor
F. E. BENNETT

Editorial
R. D. RAILTON Assistant Editor
D. BARRINGTON Production Editor
G. GODBOLD Technical Editor
R. W. LAWRENCE, B.Sc.

Art Dept.
J. D. POUNTNEY Art Editor
D. J. GOODING
R. J. GOODMAN
K. A. WOODRUFF

Advertisement Manager
D. W. B. TILLEARD
Phone: 01-634 4202
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Phone: 01-634 4210

C. R. BROWN, Classified
Phone: 01-634 4301

Editorial & Advertising Offices:
Fleetway House, Farringdon St.
London EC4A 4AD
Phone: Editorial 01-634 4452

Advertisements 01-634 4202
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FOR many years. time lapse photography has been
an invaluable aid to the scientist, but to the ordinary

photographer armed with a cine camera, it can open up
a whole new field of beautiful and often strange
effects. For example. a green rose bud may be
transformed into a magnificent deep red rose in a
matter of seconds, while at the other end of the scale,
a forest of mustard and cress may appear as if by
magic to rise from a seething mass of seeds.

But time lapse photography is by no means confined
to plant life. Sunrises and sunsets provide good
subjects, and even mould growing on a slice of damp
bread can be quite fascinating!

BASIC PRINCIPLES
Any cine camera with the facility for exposing a

single frame of the film with each operation of the
shutter release, can be used in conjunction with the
unit to be described, to effectively compress events
lasting hours or even days into a few seconds on
film.

The usual way to produce this effect is to reduce the
speed of the film while in the camera, and project it
back at normal speed. Consider the common 8mm cine
camera, which usually runs at a speed of about 16
frames per second. If we wanted to compress 24 hours
of filming into 15 seconds. we would want to take a

Title photographs by David & Katie Urry (Bruce Coleman Ltd)

By D.J . BONFIELD

total of 16 x 15 = 240 frames in 24 hours, which is one
frame every 6 minutes.

To meet such requirements, the Time Lapse
Controller was designed to provide a reliable
automatic method of operating the camera at pre-set
intervals. Many subjects to be photographed will
require artificial lighting, and since leaving photoflood
lights on continuously is wasteful, the facility has been
incorporated in the unit to electronically switch up to
1 kW of lighting throughout the period of each
exposure.

The unit is connected to the camera via a cable
release, and the time between successive exposures
can be varied continuously over the range 10 seconds
to 48 minutes.

CIRCUIT DESCRIPTION
The complete circuit of the Time Lapse Controller

is shown in Fig. 1. The requirements for this circuit are
that during each cycle it should first switch on the
lighting, and then allow approximately three seconds
for the lights to reach their full intensity, after which a
solenoid is to be operated for about a second to release
the camera shutter, followed a second or so later by
the lights switching off.

555 TIMER
The basic timing element of the circuit is the

NE555V integrated circuit, ICI, which is used in an
astable mode. The mark -to -space ratio of the
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squarewave output can be varied considerably by the
two controls SI and VR I ; one cycle is shown in
Fig. 2.

When the output of ICI is low, TR2 is driven to
saturation, switching on the indicator 1.e.d. D5 and the
triac CSR1. This in turn switches on the photoflood
lighting. (A triac conducts with either a positive or
negative gate signal regardless of the voltage polarity
across its MT1 and MT2 terminals.) The indicator
I.e.d. is useful as it shows when the solenoid is about
to operate when no lighting is plugged into the unit.
Thus the lights are on for about 5 seconds, determined
by the pre-set potentiometer VR3, during each cycle.

DELAY
TR3 is an inverting buffer stage. As soon as the

collector voltage rises, C3 begins to charge up through
R22 and VR4. Due to the voltage drop across the
silicon diode D6, TR4 does not begin to conduct until
the voltage across C3 exceeds about 1 volt.

The Schmitt trigger input to the monostable 1C2 is
used so that the voltage at TR4 emitter has to reach a
certain threshold voltage before the monostable is
triggered. Thus the purpose of C3, D6, TR4, and
associated resistors, is to delay by about 3 seconds the
triggering of the monostable, once the lighting has
been switched on.

Once triggered, the monostable remains in its
unstable state for about a second, determined by C4
and VR5. During this period TR5 is saturated, turning
on the triac CSR2, which operates the mains
solenoid.
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Fig. 2. Waveforms for one cycle of operation

The solenoid actuates the camera shutter via a cable
release. Shortly afterwards the output of ICI goes
high, switching off the lights and completing the
cycle.

POWER SUPPLY
I R I and associated components, operating in an

emitter -follower arrangement, form a simple stabilised
power supply, giving approximately 5 volts from a
9-0-9 volt 100mA miniature transformer. The 1.e.d. D4
is the mains -on indicator.
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Front panel arrangement of the time lapse controller

The circuit takes its maximum current of about
180mA when both triacs are conducting. With both
triacs off, the quiescent current is in the region of
50mA.

COMPONENTS
The triac CSR I controlling the lights is rated at 6A,

r.m.s., at ±400V at 75 degree C. so it is capable of
switching about 1.4 kilowatt of lighting at mains
voltage. It would probably be wise to consider one
kilowatt the maximum. since no heat sink is used.
When switching on one kilowatt for 5 seconds in every
10. the triac does not get sufficiently hot to warrant the
use of a heat sink.

It should perhaps be emphasised that good quality
components should be used for the timing capacitors.
in particular C2. The higher the leakage current of this
capacitor, the less accurate will be the timing on the
higher ranges of SI. rather defeating the object of
using 2 per cent tolerance resistors.

CONSTRUCTION
The majority of the components are mounted on

one printed circuit board measuring 7in x 3in (178 x
76mm). shown full size in Fig. 3. and the component
layout is shown in Fig. 4.

The author advises the use of sockets for the i.c.s if
only to provide a simple method of testing other 555's
and 74121's!

The usual care must of course be taken with the
orientation of the semiconductors and capacitors. A
T05 cooling clip is essential for TR I .

TRIAC MOUNTING
The triacs are mounted through +in holes drilled in

the circuit board. The cases of the triacs will be live
when the unit is in operation. so it is essential to
ensure that there is adequate space between adjacent
components. tracks on the board, and the case.

Fairly thick wire is used to join the main terminal 1
(MTI) of CSR1 to MT1 of CSR2. and a further short
length of wire to join these MTI's to the + 5 volt track
on the circuit board.

COMPONENTS . . .

Resistors
R1 1.51(0
R2 150Q
R3 -R13 510k02%
R14 3.3111
R15 2.2kil
R16 3.3kil
R17 10kfl
R18 390 1W
R19 100'
R20 39k0
R21 12kfl
R22 22ki2
R23 4700
R24 390
R25 1 k fl

All f watt 5% carbon unless otherwise stated.

Potentiometers
VR1 500k11 lin.
VR2-4 10kG S/Min. Horiz. Preset
VR5 2201a1 S/Min. Horiz. Preset

Capacitors
C1 680pF
C2 470pF
C3 100pF
C4 10pf

16V
6.3V
10V
10V

elect.
elect.
elect.
elect.

C5 22ILF 16V elect.
C6-9 0.1µF 16V

polyester.

Semiconductors
TR1 2N3053
TR2 2N3906
TR3-5 BC108
IC1 NE555V
IC2 SN74121
D1-2 1N4001
D3 5.6V 400mW Zener
D4-5 TIL209 I.e.d. + clip
D6 1N914
CSR1 SC35D 3A 400V triac (Henry's Radio)
CSR2 SC40D 6A 400V triac (Henry's Radio)

Switches
Si 1 -pole 12 -way rotary
S2 Double -pole on/off rocker switch (5A min.)

Solenoid
Westool type MM6, mains operated solenoid.
(From Electro-Tech Components Ltd., 315/317,
Edgware Rd., London W2)

Case
Instrument case size 235mm 190mm 90mm
type U. (From H. L. Smith & Co. Ltd., 287/289
Edgware Rd., London W2 1 BE)

Transformer
T1 Miniature mains transformer. 9-0-9V 100mA

Miscellaneous
I.C. sockets; T05 cooling clip; two 20mm fuse
holders; 5A fuse; 250mA fuse; 13A flush wall
mounting socket; Bulgin mains connector (plug
& socket); two knobs, cable release; p.c. board;
aluminium for brackets; s.r.b.p. board and hard-
ware for mounting solenoid.
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CIRCUIT BOARD DETAILS
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Fig. 3. Printed circuit board master
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Components mounted on the printed circuit board and positioning of the transformer on the L-shaped heatsink

CASE
The whole unit is housed in a 9+ x 7+ x 3+ in

(235 x 190 x 89mm) aluminium case with a sloping
front panel and an attractive hammered silver finish.
Fig. 5 shows the layout inside the case. The front panel
can be finished off with Letraset and protected by a
coating of clear lacquer to give a professional
appearance.

INTERIOR LAYOUT
The circuit board is fixed vertically at the deep end

of the case. with the components facing the ventilation
slot. The C2 end of the board is attached to the side of
the case by a f xfx 3in (12 x 12 x 76mm) long
"L- shaped bracket made from a piece of aluminium
sheeting. The opposite end is held by a f x 2f x 3in
(12 x 63 x 76mm) long "L- shaped bracket. This
second bracket provides a convenient position on
which to mount the transformer. In the prototype a
small plate of aluminium with a flange was sandwiched
between the transformer and bracket to help dissipate
any heat produced by the transformer.

Close-up view of the solenoid

EARTHING
It must be emphasised that although the case is

earthed, neither the positive nor the negative supply
lines are connected to earth, but the positive supply
line is connected to mains neutral.

COMPONENT POSITIONING
The resistors R3 to RI3 are mounted directly on the

single -pole 12 -way rotary switch SI. The two light
emitting diodes are held in clips mounted in holes in
the positions shown in Fig. 5. The mains on -off switch
S2 is a double -pole rocker type rated at 5A or more. A
Bulgin mains connector (chassis mounting plug and
line socket) was used to give the unit a neater overall
appearance. This can be mounted on one side of the
cas together with the two 20mm fuse holders.

WIRING
Insulated wire capable of carrying 5A must be used

to connect the MT I's of the triacs to mains neutral via
the switch S2. A standard 13A flush wall mounting
socket is mounted on the front panel, into which the
lighting can be plugged as required. 5A wire must
again be used to connect MT2 of the triac CSR1 to the
terminal marked neutral on this socket, and again from
the terminal marked live on the socket to the
mains live.

THE SOLENOID ASSEMBLY
The solenoid recommended for this project has a pull

of 31b, which should be sufficient for even the most
stubborn shutter release.

Fig. 6 shows the method used to connect the
solenoid to the cable release. It is important to be able
to adjust the probe depth setting so that the camera
operates smoothly, and is not damaged by the probe
depth being too great. This aim is not too difficult to
achieve with the specified solenoid, making use of the
4BA tapped holes in the base and end of the solenoid
housing.

PLATFORM
First a platform is made out of a piece of s.r.b.p. or

Perspex, approximately 4+ x (115 x 45mm).
Two slots about fin (19mm) long have now to be
made in it to correspond with the two tapped holes in
the solenoid base. The slots are best made by drilling a
series of fin holes and then filing down the jagged
edges. The solenoid can then be attached to the
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Fig. 5. Interior layout and interwiring details

platform by two short 4BA bolts. These bolts should
not be screwed in all the way but be just loose enough to
allow the solenoid to move reasonably smoothly up
and down the slots.

Before the unit is put into operation, it will be
necessary to glue the ends of the bolt shanks into the
tapped holes with a strong adhesive such as Araldite,
otherwise they may tend to shake loose due to the
50Hz vibration of the solenoid. The platform can now
be mounted at each corner on a short pillar or a couple
of nuts, in the position shown by Fig. 5.

The solenoid is moved along the platform slots by a
short length of 4BA studding, one end of which is
screwed through a tapped hole at the end of the
solenoid. A 4BA bolt is pushed through a hole in the
side of the case in line with the studding, to which it is
attached by means of a 4BA tapped pillar or a spacer
filled with plenty of Araldite. Thus by turning the head
of the bolt, the solenoid can be moved towards or
away from the side of the case.

CABLE RELEASE
The next step is the cable release, which should be as

long as possible; 20in should be considered the
minimum. The button at the top of the cable release
shaft has to be removed, with some cable releases it
simply screws off, with others it will have to be sawn
off.

A suitably sized hole is drilled in the side of the case
in line with the solenoid plunger, so that the collar of
the cable release fits snugly into it. The gap between
the solenoid and cable release is best bridged with a
thin metal rod. Some type of connectors are required
to join the cable release to the rod to the solenoid.

Parts from a dismantled terminal block provide a good
solution, but probably Araldite will again be required
to stop them working loose.

SETTING UP
Before switching on, the mains wiring must be

carefully checked to ensure that the live and neutral
have not become interchanged. A neutral wire should
lead to the triacs, and a live wire to the solenoid and
the lights socket.

If all is well, set all preset potentiometers to
approximately their mid -positions. Set SI to position
1, and set VR1 to minimum resistance. Replace FS1
by a IA fuse for the initial testing, and plug a low
wattage lamp such as a table lamp into the lights
socket.

Check that the +5V or OV supplies are not
connected to earth, and ensure that the case is
earthed.

Remembering that the cases of the triacs will be live,
switch on. Within about 15 seconds, the table lamp
should come on for several seconds together with the
lights indicator, l.e.d. D5. Sometime during the period
that the lamp is on, the solenoid should be actuated
for about a second. This cycle should be repeated at
approximately 10 second intervals.

PRESETS
Preset VR3 can now be adjusted until the period

during which the lights are on in each cycle lasts
5 seconds. Now adjust VR4 to produce a delay of

continued on page 719
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FREE ENTRYt
...Practical Electronics & Plessey

issue a challenge

NOW INVENTIVE
MPRIZESE

YOU

* 1st Prize £250

* 2nd Prize £100

* 3rd Prize £50

Fifty Other Prizes for
Runners Up

* 25 Magispark Gas Ignitors

* 25 One -Year Subscriptions
to Practical Electronics

When you saw the Portable Gas Ignitor in the July issue of Practical Electronics did you immediately think of other applica-
tions for this particular circuit? Can you suggest any ways in which the device could be put to other uses in industry or in the
home? If so, here's an opportunity to put your ideas to good advantage. And if you missed the July issue, notto worry-the
circuit and the essentials of its operation are given on this page.

In association with the Plessey Company, we present this fascinating challenge and offer prizes totalling over £500 in
value for really practicable and ingenious ideas. And a chance, possibly, to see your idea in production! So get that grey
matter plus your know -now of electronics working, and meet our challenge right away!

HOW TO ENTER
The contest is for practical applications of the Portable Gas Ignitor Circuit-either utilising the original circuitry or in-

cluding design modifications to increase its scope.
To remind you, the operation of the Ignitor :

The application of a high voltage across a pair of electrodes produces an electric field in the gas between them, this
leads to ionisation and breakdown of the gas producing a spark across the gap. When the circuit of the ignitor is completed
current flows from a battery into a transistor oscillator circuit and the resultant pulses of energy charge a capacitor to ap-
proximately '300 volts The capacitor is then discharged by an electronic switch into the primary of an H.T. transformer
which produces the necessary voltage to cause the sparks at the electrode. The design enables a steady stream of sparks
at 10,000 V to be generated with complete safety and employing only a single 1.5V dry cell as the power source.

Entries must be written/drawn clearly on one side of plain paper with the entrant's full name and address at the top of
every sheet. Each entry to comprise:

(a) a brief summary of the idea (about 25 words)
(b) any such further lucid description, drawings, sketches or circuit diagrams you consider the judges may need to form
the best appraisal of your idea. DO NOT send actual models.
Each entry must have a properly completed entry coupon firmly affixed to the BACK of the summary.

SECOND CHANCE!
Another free entry coupon will appear in the October issue of Practical Electronics.
The closing date is Monday October 13, 1975, to allow plenty of time for you to obtain the second entry coupon from our

next issue and post two different ideas in one envelope if you wish.
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RULES AND CONDITIONS

There is no entry fee nor limit to the number of entries a
reader may submit but each entry must be accompanied by a
proper printed entry coupon. cut from PRACTICAL ELEC-
TRONICS, and must bear the entrant's own full name and
address. Entries will also be accepted from groups-in which
case the entry coupon must be completed by one of the group
and the names and addresses of all the other members listed on
a separate piece of paper affixed, with the entry coupon, to
the back of the summary.

All accepted entries will be examined by a panel of expert
judges, including Plessey engineers and the Editor of Practical
Electronics, and asssesed on (a) originality of the idea, (b)
technical merit, (c) practicability, (d) economic viability, (e)
market potential. The prizes will be awarded for the best entries
in order of merit. No entrant may win more than one award. In
the event of the same idea being submitted by two or more
entrants, presentation of the entry (clarity, best expression, etc)
will decide such winner(s) or winning order.

In the event that the judges consider there are not enough
entries of a sufficiently high standard, the Editor reserves the
right not to award any prize(s) at his discretion.

Entries arriving after closing date will not be considered, nor
will any received that are illegible, not wholly understandable,
are not accompanied by a properly completed entry coupon or
in any other way do not comply exactly with the instructions and
rules.

No responsibility can be accepted for entries lost or delayed
in the post or otherwise; proof of posting will not be accepted
as proof of receipt. No entries can be returned.

Copyright of all entries shall become the property of IPC
Magazines Ltd., publishers of Practical Electronics. Ideas
submitted may be used or adapted by the competition sponsors
for production or other commercial use. Where appropriate,
additional payment will be automatically negotiated with the
entrant. Entries will not be published prior to evaluation in
order to comply with legal safeguards.

Decisions of the judges, and of the Editor in all other matters
affecting the competition, will be final and legally binding. No
correspondence will be entered into nor interviews granted.

Winners will be notified by post and brief details of winning
entries published later in Practical Electronics. The Editor
reserves the right to amend and/or re -draw any sketches or
diagrams of prizewinning entries for publication purposes.

The contest is open to all readers in Great Britain, Northern
Ireland, Eire, Channel Isles and Isle of Man except employees of
IPC Magazines Ltd., the Printers of Practical Electronics, and
the Plessey Co. Ltd. and its subsidiary companies; and the
families of all such employees.

Post your entry in a sealed envelope to: Ignitor
Application Contest, PRACTICAL ELECTRONICS,
136 LONG ACRE, LONDON, WC2E 9QP, to arrive
not later than October 13, 1975 the closing date.

r - - -FREE ENTRY COUPON-

! NAME (Mr/Mrs/Miss)
(Block Letters)
ADDRESS

Telephone Number, if any
I certify that

* delete clause NOT applicable

(a) this entry is of my own original idea and has
not been copied from any other source.

 (b) this entry is made on behalf of the group
members listed, and is our own original idea
not copied from any other source.

(c) this idea has not been published-or offered
for publication elsewhere.

I/ We agree to abide by the rules and conditions, and I

to accept the published result as final and legally
binding.

SIGNED

- - - - - - - - - - -

TIME LAPSE PHOTOGRAPHY
continued from page 717

3 seconds between the lights coming on and the
solenoid starting to operate. Next adjust VR5 so that
the solenoid operates for a period of one second,
leaving one second between the solenoid switching
off and the lighting switching off. Thus the camera
shutter will be actuated only after the lighting has had
time to reach its full intensity.

Now turn SI to position 2, and with VR I at
minimum resistance, adjust VR2 until the time
between subsequent cycles is exactly 4 minutes and 10
seconds. SI will then be calibrated in 4 minute steps,
and VR I will be variable over the range 10 seconds to
4 minutes.

When the calibration has been completed, the 5A
fuse FSI can be replaced, and the unit tested with
larger loads up to a maximum of one kilowatt.

CONNECTING UNIT TO CAMERA
Turn the probe depth setting screw on the side of

the case anticlockwise to push the solenoid to the far
end of the slots, and connect the cable release to the
camera. Now slowly screw up the probe depth setting
screw, with the solenoid operating, until the setting is
just sufficient to operate the camera shutter. Take
care not to have the setting too deep or damage may be
caused to the camera mechanism.

THE UNIT IN OPERATION
If H hours of filming is to be compressed into s

seconds of projection time, then the time between
frames required is:

60 x H
P x s minutes

where Pis the speed of the film when projected (i.e. 16
or 18 frames per second).

 If the filming is to continue throughout the day and
night, the light falling on the subject from the
photoflood lighting must be of far greater intensity
than any daylight that may reach the subject. Other-
wise the exposure of the finished film will be incon-
sistent. Artificial light film should of course be used.

Now with a certain amount of patience (since it
takes a very long time to expose a 50 foot length, of
film, taking each frame separately!) you will be able
to produce some fine examples of time lapse photo-
graphy.

PRACTICAL ELECTRONICS
With effect from the October 1975
issue the price of Practical
Electronics will be 35p
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SPACEWA1CH
BY FRANK W. HYDE

RIFT ON MARS
The huge Coprates canyon on Mars

has puzzled planetary scientists ever
since the composite picture of the
red planet was made from the many
pictures sent back by Mariner 9.
The canyon is some 2,700km in length.
150km wide, 6km deep and stretches
from the Tharsis plateau toward the
east.

Recently two papers have dealt
with the subject in a new way. These
appeared in "Earth and Planetary
Science Letters".

One of the papers by D. McAdoo
and J. Burns, suggests that the cause of
the great rent on the surface of the
planet is the result of tensions result-
ing from the outer shell movement.
They indicate that in their opinion
the stresses were caused when the
planet tried to adjust itself to accom-
modate with the changing position of
the poles. The change that is meant
here is the wandering position of the
poles.

This changing of position would
require that the planet's shape also
changed as the outer layers sought
to adjust the curvature required by the
spin on the polar axis. It is this
adjustment that could have resulted
in the creation of the canyon.

McAdoo and Burns claim that the
canyon's prciximity to the equator,
it's shape, particularly the s -shape,
and the east to west alignment all
point to "membrane" stresses. This
is to some extent supported by other
configurations such as the quasi -
circular formations in the polar regions.

An alternative view is taken by
V. E. Courtillet and C. J. Allegre of
the Institute de Physique du Globe
and M. Mattauer of the Laboratoiire
de Geologic Structurale.

They suggest that at the western
end of the canyon there may be a
junction of three tectonic plates. A
"triple junction" as it is known.

One of the plates would be the area
of the Tharsis plateau with its numer-
ous volcanoes. Another could be in
an area north of the rift and the third
could be south' between Coprates and
the region of Pheonicus Lacus. This is
a situation where the transform fault
would be similar to the Aden Rift on
the Earth.

There will be considerable contro-
versy in this matter in the future for
now that two positive suggestions
have been made sides will be taken.
Certainly there is food for thought in
this matter of Mars, for there is a
marked difference between its two
hemispheres.

The division in this case, however, is
not north and south of the equator
but along a line at an angle of 50

'degrees to the equator. One hemi-
sphere is heavily cratered, the other is
only lightly sprinkled but contains
the volcanoes. There is a great contrast
between them and this has led to
speculation as to the nature of the
present state of the evolution of the
planet. It is possible, some planet-
ologists say, that Mars could be at a
stage where there is one large continent
and one ocean basin.

NEW COMET
The period of the first comet dis-

covered by Dr R. West and then
by Dr Ikemura of Tokio and Dr L.
Kahoutek of Hamburg, is now known
to have a period of six years. It is
a twelfth magnitude object.

The details of its period has been
calculated by Dr R. G. Marsden who
says that the comet was at a perihelion
on February 26 and was 218 million
kilometres from the Earth. It passed
within 1.5 million kilometres of Jupiter
in March 1972 which probably cap-
tured it into near solar orbit at that
time. It is now named West-Kohoutek-
Ikemura in the catalogues.

BIOLOGICAL LINKS WITH SPACE
From the USSR comes some inter-

esting data about the effects of super-
novae on the flora of the Earth.
A botanist from Leningrad, Nikolai
Lovelius of the Institute of Botany,
USSR Academy of Sciences, has
demonstrated these effects by using the
stump of an 807 years old Juniper
tree. The stump came from the slopes
of Zerevshan in the Pamir -Altai range
of mountains in Turkestan.

This is an area where living organ-
isms are responsive to the slightest
changes in the medium.

Lovelius carefully analysed the
volume and distribution of the annular
rings and discovered that there were
three occasions during the lifetime
of the tree when its growth was slowed
down. An examination of the cosmic
explosions revealed that the time of the
tree's slow growth periods coincided
with major cosmic events.

The first was at the time of the Tycho
Brahe supernova (1572), the second
at the time of the Kepler supernova

(1604) and that of the third at the time
of Cassiopea-A (1700). The growth of
the tree was noticeably slower in the
first few years after the events. This
continued for 15 years before full
recovery was reached.

Lovelius does not offer any par-
ticular explanation of this new link
between outer space and the Earth, but
no doubt there are other trees of great
age which could be used for study.

VENUS PROBE
The automatic interplanetary space

station Venus -9 was launched from the
USSR in June. The main aim of this
mission is the further exploration of
its environment.

The spacecraft will, during its flight
along an Earth -Venus' trajectory, carry
out research into the physical charac-
teristics of the interplantary space
including the magnetic fields, solar
wind and the ultraviolet radiation.

The Venus -9 is a new type of space-
craft developed for the exploration
of the planet. It was injected into an
interplanetary orbit from an inter-
mediate Earth orbit. The spacecraft is
due to be within the vicinity of the
planet in October next.

The flight is being directed from the
long range communication centre of the
USSR. Many new and novel features
are on this vehicle and represent
the best of Soviet technology since
the launch of the first probe to Venus
by the USSR in February 1961.

Venus approaches closer to the Earth
than any other planet but this distance
constantly varies which complicates
launching. It is interesting to make a
comparison about the accuracy
required, which may be compared to
using a rifle to hit a coin at a
distance of one kilometre. Although
the distance between the Earth and
Venus varies between 118 and 85
million kilometres, Venus -9 will have
covered around 370 million kilo-
metres by the time of approach.

COSMOS SATELLITES
Two more Earth satellites have

been launched by the Soviet Union,
Cosmos 741 and Cosmos 742. The orbi-
tal elements are:

Cosmos 741
Revolution period: 89 minutes

Apogee: 246km
Perigee: 210km
Orbit inclination: 81.4 degrees

Cosmos 742
Revolution period: 89.8 minutes

Apogee: 375km
Perigee: I 89km
Orbit inclination: 62.8 degrees

They were launched on May 29 and
June 3 respectively.

Cosmos 741 carries a transmitter
operating on 19.99MHz in addition
to the special equipment for space
measurements. A feature on this
satellite is a radio system for accurately
determining the orbital elements.
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I.C.TESTE
By W. H. DAVIES

IT
IS reasonable to assume that many readers of

this magazine possess a transistor tester of one type
or another and those who do will readily agree that
the expense incurred to effect construction has been
repaid ten -fold. Primarily, these testers proyided a
facility for checking packs of untested and unmarked
transistors available from component suppliers at
reasonable cost and matching pairs of transistors by
comparison of hr, measurements.

They also provide a confidence check procedure
whereby a transistor can be tested prior to solder-
ing in circuit.

Recent trends in constructional projects indicate
the increasing use of logic integrated circuits and a
need has arisen for a similar device on which the
constructor can test a wide variety of the current
range of i.c.s.

The unit described here does this. It provides a
means of testing 14 and 16 pin dual -in -line TTL and
DTL types, and light emitting diodes ll.e.d.$) provide
a visual indication of the logic states. It is con-
structed in a box, either metal or plastic, the dimen-
sions of which are determined by the physical size
of the switches and associated sockets employed, and
whether or not the tester is to be powered by internal
batteries or from an external source.

It should be noted, however, that the changeover
switches used need not be toggle types as small
slider switches are available at low cost and these
have an acceptable degree of efficiency. Patch cords
are used to obtain the necessary combinations re-
quired to permit versatility of operation.

Fig. 1. This basic oscillator circuit can
provide two differing frequencies de-
pendent on the values of the two identical
capacitors

COMPONENTS .

Resistors
R1 4700
R2 47052
R3 to R8 33052 6 off.
All ,+,W 2%

Capacitors
Cl, C4 2501xF, 10V
C2, C3 125i.F 10V

Integrated Circuits
IC1 BP932
IC2 BP936

Diodes
D1 to D6 TIL209 or HP5082

Switches
S1, S2, S3 DPDT slider or toggle, 3 off
S4 SPCO on/off switch

Miscellaneous
Sockets SK1 to SK36,
Batteries and holder,
die-cast or plastic, 7+
2in Veroboard Olin
spacers, wire, solder,

2mm, 36 off. Plugs to suit.
4 off Ull or similar. Case,
x 4 x tin in model. 3+ x
matrix, pins, nuts, bolts,
ate.

THE OSCILLATOR
With the exception of a regulated 5V d.c. power

supply source, a pre -requisite for the tester is an
oscillator capable of providing the necessary Q and

square wave logic. This is achieved by employing
a standard multivibrator circuit derived from a
DTL 930 series BP932 dual 4 -input NAND gate,
using the expanders with external R and C com-
ponents as shown at Fig. 1.

The frequency (F) of such a multivibrator is given
by the formula:

160

where F is expressed in hertz and C in micro -farads.
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SK36

Fig. 2. Circuit diagrams of the oscillator and I.e.d. drive

The oscillator, as constructed, provides a choice
of fast (F) or slow (S) modes of operation by switch-
ing into circuit one of two values of C, 125/AF or
250µF. The values are chosen so that the two
frequencies are 1.28Hz and 0.43Hz respectively.
In addition, the Q and ?7 outputs are switchable
so that the available logic may be Q and as
indicated by the socket labelling on the front panel,
reversed Q for Q, or all one (Q or Q).

The general circuit diagram for the prototype
board is shown in Fig. 2. The switch wiring for
the Q--0. changeover is shown in Fig. 3.

L.E.D. DRIVE
A BP936 hex inverter with a 33011 load in series

with the output of each gate supplies sufficient drive
for the l.e.d.s. Gate inputs are via the l.e.d. drive
sockets on the front panel. In Fig. 2 the l.e.d.s are
shown as on the board with the i.c.s but in fact
they, and switch SI, are mounted on the instrument
front panel.

CONSTRUCTION
The oscillator and 1.e.d. drive assembly is mounted

on one piece of Veroboard measuring 3 -fin by 2in,
with the copper strips running widthwise as in Fig. 4.

Sic SLOW 4==

S10 COMMON 4===mt

853

C SK 29

C SK 30

C SK 31

t C SK 35
L91.- 0 V

0
5/C171022

52

5/(231028

dr,

0117

BP936 BP932

V

EXT

0 V7

14+SV

EX T

5107TO 22

S ORS

ALL CI

SK2370 25

Fig. 3. The Q and 0 output switching for the various
combinations of Q and required

Vero pins are used at the various interconnecting
points to the front panel and batteries. These pro-
vide sufficient anchorage for interconnection wiring
and soldering. For the prototype unit the author
dismantled an old multisocket connector and used
the individual socket elements as female connectors
to the Vero pins: this made interconnecting relatively
easy.

The switch connections and front panel layout
are given at Fig. 5 which shows the wiring diagram
for the reverse side of the front panel and the
suggested location for the various sockets. The
positioning of the oscillator and I.e.d. drive assembly
and the battery holder are shown in the accompany-
ing photographs.

51b COMMON -==

S1b SLOW

C2

C3

CL

Iva 54) SK33
15V DI

I4I

D7

11 I
R3T

D3

t."7 1:1-

R6T
0V

R7

-4
.. D6

K

nu

0 TO 52 AND - 53-0 I
SK 29 D4 D5 S31

SK 30

Fig. 4. Component layout and Veroboard cutting details for the oscillator and I.e.d. drive circuitry
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Fig. 5. General layout and wiring of the front panel viewed from the rear
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This could lead
to something big.

A soldering iron and a screw driver.
If you know how to use them, or at least know one end

from the other, you know enough to enrol in our unique
. home electronics course.

This new style course will enable anyone to have a real
understanding of electronics by a modern, practical and
visual method. No previous knowledge is required, no

maths, and an absolute minimum of theory.
You build, see and learn as, step by step, we take you

through all the fundamentals of electronics and show you

Build an oscilloscope.
As the first stage of your

training, you actually build
your own Cathode ray

oscilloscope! This is no toy,
but a professional test

instrument that you will need not
only for the course's practical
experiments, but also later if
you decide to develop your
knowledge and enter the
profession. It remains your
property and represents a

very large saving
over buying a similar piece

of essential equipment.

ALL STUDENTS ENROLLING IN OUR
COURSES RECEIVE A FREE CIRCUIT
BOARD ORIGINATING FROM A COM-
PUTER AND CONTAINING MANY
DIFFERENT COMPONENTS THAT CAN
BE USED IN EXPERIMENTS AND PROVIDE
AN EXCELLENT EXAMPLE OF CURRENT
ELECTRONIC PRACTICE

how easily the subject can be mastered and add a new '

dimension not only to your hobby but also to your earning
capacity.
This course is accepted by and used in a large number of
schools and colleges and forms an invaluable grounding for
professional training in the subject. All the training is
planned to be carried out in the comfort of your own
home and work in your own time. You send them in when
you before. These culminate in a final test
and a certificate of success.

2

t_
Read, draw and

understand
circuit diagrams.

In a short time you will be able to
read and draw circuit diagrams,

understand the very fundamentals
of television, radio, computers and
countless other electronic devices
and their servicing procedures.

Carry out over 40
experiments

on basic circuits.
We show you how to conduct

experiments on a wide variety of
different circuits and turn the

information gained into a working
knowledge of testing, servicing and
maintaining all types of electronic

equipment, radio, t.v. etc.

To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for a free
colour brochure and full details of enrolment. WAA

roomm==================.Brochure without obligation to:

,

 BRITISH NATIONAL RADIO & ELECTRONICS;
!SCHOOL Dept EL95

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

NAME

ADDRESS

(Block caps please)!
mi Nil= =NM
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SPEAKERS
Baker Group 253 8 or 15 ohm
Baker Group 35 3. 8 or 15 ohm
Baker Group 50 12 8 or 15 ohm
Baker Deluxe 12in d cone
Baker Major 12in d cone
Baker Regent
Baker Superb
Baker Auditorium 12
Castle Super 8 RS DD
Celestion MF1000. 8 or 15 ohm
Celestion PS8 for Unilex
Celestion G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm
Celestion G15C 8 or 15 ohm
Celestion G18C 8 or 15 ohm

WILMSLOW
AUDIO

THE Firm for speakers!

£8.64
00.25
04-00
03.75
01,87
00.00
E1812
06.25
00,31
00.95
0.75
02.00
£1500
£24 00
(33,00
t30.00Dacca London Ribbon Horn

Decca London and crossover t37.50
Decca DK30 and crossover £2406
EMI 13in < 8in 1504 c8 ohm E294
EMI 13in Bin type 350 8 or 15 ohm 0.56
EMI 13in t Bin 20W base £7.89

EMI 6fin 93850 4 or 8 ohm £290
EMI Sin 14A 7030 mid range 8 ohm 0.50
EMI 2iin tweeter 97492AT 0-77
Eagle 0133 30W tweeter E8.31

Eagle HT15 horn tweeter 0-40
Eagle CT5 cone tweeter £2.06

Eagle CTIO tweeter 8 or 16 ohm £300
Eagle MHT1O horn tweeter £444
Eagle crossover CN23, CN28 CN216 0-75
Eagle FR4 0-12
Eagle FR65 0.62
Eagle FRB 02-31
Elan 9  5 59RM109 15 ohm. 59RM114 8 ohm 0.44
Elac 6fin 6RM171 cl c roll surr £4.06

Elac 6fin 6RM220 d cone 0.12
Elac Ion tweeter TW4 0-75
Elac 10in d cone I0RM239 8 ohm £3.12

Elac Bin 8CS175 3 ohm £2.87

Fane Pop 15W 12in E5.25

Fane Pop 25T 30W 12in £7.50

Fane Pop SOW 12in 02.00
Fane Pop 55 60W 12in 03.95
Fane Pop 60W 15in 04.75
Fans Pop 100W 18in £25,95

Fane Crescendo 12A 100W 12in C34-50
Fane Crescendo 12B bass 08,50
Fane Crescendo 15in 100W 07,50
Fane Crescendo I8in 150W 02,95
Fane 801T Bind c roll surr 0.12
Fane 807T Bind c roll surr 0,0
Face 8087 Bind c 044
Fane 701 twin ribbon horn 00.50
Fane 910 horn 04.95
Fane 920 horn 03,95

Goodmans 8P Bin 8 or 15 ohm 0.50
Goodmans 10P 8 or 15 ohm 0.80
Goodmans 12P 8 or 15 ohm 03.95
Goodmans 12P -D 8 or 15 ohm 08.95
Goodmans 12P -G 8 or 15 ohm 05-95
Goodman, Audiornak 12AX 100W 08.50
Goodmans Audiomax 15AX 00-25
Goodmans 15P 8 or 15 ohm 01.00
Goodmans 18P 8 or 15 ohm 06.00
Goodmans Haas 750 06-00
Goodmans Akent 100 tweeter 044
Goodmans Audiom 100 12in 03.90
Goodmans Axiom 402 12in U0.00
Goodmans Twinaxiorn 8 00-14
Goodmans Twinakiom 10 00.75
Jordan Watts Module £17.06

Kef 127 0.06
Kef 715 0-94
Kef 13110 0.37
Kef 8200 £9.50

Ref B139 06.50
Kef DNS E2-31

Kef DN12 0 75
Kef DN13 £3 87

Peerless Dome Tweeter 4010DT 0,06
SIC 4001G Super Tweeter 0,56
Radford BD25 £19-44

Radford FN1 to [13-56

Radford FN12a and 12b 02.44
Radford MD9 01-50
Radford TD3 0-06
Richard Allan CG8T d c r surr 0.37
2jin 64 ohm 70rnm 80 ohm. 70mm 8 ohm 0-77
2rin 75 ohm 01.59

7in 4on 3 or 8 chm E1 63

flin 5in 3 or 8 ohm 0,75
10in  6m 3 8 or 15 ohm t2-60

SPEAKER KITS
Baker Major Module
Goodmans Mezzo twinkit
Helms XLK25
Helme XLK30
Helms XLK50
Kefkit 1
Kelkit 3
Richard Allan Twinkit
Richard Allan Triple 8
Richard Allan Triple 12
Richard Allan Super Triple
Wharfedale Linton 2 kit
Wharfedale Glendale 3 kit
Wharfedale Dovedale 3 kit

each C13-44
pair £47 19

pair £25.44
pair 07.19
pair 08,25
pair 0844

each 02.50
each £1037
each 05.94
each 03,12
each £2750
pair s23-12
pair C40.62
pair £93 12

Baker. Linear and Eagle PA disco amplifiers in stock
Send stamp for list

FREE with Speaker Orders over £7
Hi-Fi Loudspeaker Enclosures book

All units guaranteed new and perfect Prompt despatch Carriage and packing speakers 38p each 12in and up

50p each speaker kits 75p each 1E1 50 pairl tweeters and crossovers 25p
Send stamp for free booklet Choosing a Speaker

Including VAT 25% on Hi -Fl, 8% on PRO and PA
WILMSLOW AUDIO (Dept. PE)

Loudspeakers Swan Works. Bank Square, Wilmslow. Cheshire SK9 1HF.
Discount Radio. PA. Hi-Fi 10 Swan Street. Wilmslow.
Discount TV. Hi-Fi Swift of Wilmslow. 5 Swan Street. Wilmslow

Thessettes bestbuy!----
Agfa Low Noise Cassettes
AT LESS THAN HALF PRICE!

ceo
c".0
(2120

40p

sop
no

72s 00
72.20
73 70

73ioO.
75 a4
vas

AGFA HIGHDYNAMIC SUPER ccro :
(2120

iii:
*Sp

5

72 20
73 SO
74 OS

10
75 35
70 a5
ES 05

AGFA STEREO-CHROM
CHROMIUM DIOXIDE gra' I, loIt s

74 SO
is so

io
70 >s
ri0 114

Cut-price pr

SAME DAV DESPATCH P 6 P 15,1 per ortle,

WILMSLOW AUDIO
(DEPT. PE)

10 SWAN STREET, WILMSLOW,
CHESHIRE, SK9 1HF

orded cassettes -send stamp for list

THE RADIO SHOP
16 Cherry Lane. Bristol BS1 3NG
Tel.. Bristol 421196. STD Code 0272

Your West Country shop for electronic
components and solid state devices

THYRISTORS
PlV 1 6A 4A 6A 8A 10A 16A

50 0 25 0 26 0,37 0.41 0-45 0 50
100 0.28 0 30 0 42 0.47 0 50 0 58
200 0.31 0.36 0 50 0-59 0-65 0 73
400 040 0 57 0 77 0 85 0.97 1 15

TRIACS
Ply 1 6A 3 5A 6A 8A 10A 15A
100 0.28 0-52 0-61 0.68 0-72 0.80
200 0.29 0 56 0.65 0 76 0-76 1.02
400 0-38 0,67 0-70 0.85 0-99 1,51
600 0.45 0.68 0 76 1 06 1 24 1 84

TRIACS WITH INTERNAL TRIGGERS

PIV 1 6A 3 5A 6A BA 10A 15A
100 0.28 0-52 0-85 0.8a 0.72 0J8
200 0.30 0-67 0.86 0.76 0.76 1.02
400 0.39 0.60 0.72 0-u 1.04 1.52
600 0.50 0-84 0.98 110 1.31 1.89

Quantity prices on application S A E
Diacs for use with tnacs 23p.

704 7 sag LED display 0 3in high. C1.10.
707 7 sag LED display 03 high. common

anode, 90p.
747 7 seg. LED display 0 bin high. common

anode. C1 o 75.

NE555 Timer I C 8 -pin DIL with data 45p.
741 Op amp 1.0 8 -pin DIL with data. 40p.
2N414 This is a 10 transistor TRF circuit in

TO18 can with data and circuit. 75p.
TBA800 Linear integrated circuit audio power

amplifier. 2W with data. 80p.
LATEST Decon-Dalo PC33. Quick On, etch -

resist pen. 80p.
28 -pin socket. 55p.
CT7001 clock chip, £4.95.

Catalogue l5p post paid
Please add 25% VAT Remainder 8%
Postage and packing 20p per order

Callers welcome

-N-T- E R- GI
PLASTIC STORAGE DRAWERS

mriki/f

DISCOUNT

PRICES

Newest, neatest
system ever
devised for storing small
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots.
ID and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT DISCOUNT PRICES!
SINGLE UNITS (ID) (Sins < 2.1ins x

L2 DOZEN.
DOUBLE UNITS (20) (Sins x 4}ins x
2}ins). L350 DOZEN.
TREBLE (30) L3.50 for 8.
DOUBLE TREBLE 2 drawers, in one outer
case (6D2), L4.90 for 8.
EXTRA LARGE SIZE (601) L450 for 8.

PLUS QUANTITY DISCOUNTS!
Orders over L20, less 5%.
Orders over L60, less 7}%.
PACKING/POSTAGE/CARRIAGE: Add 50p
to all orders under L 10. Orders L10 and over,
please add 10% carriage.
QUOTATIONS FOR LARGER QUANTITIES
Plow add II% V.A.T. to total rams
rutkery ,Dep1 PE9). 124 Cricklewood

T. Broadway, London, N W.2.
Tel 01-450 4844

5
MI

SUMO
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PATCH CORDS
A minimum of 18 patch cords is desirable but

not essential. However, at least two of these
should be of the triple cord variety, i.e. three cords
each having an individual banana plug at one end,
but terminated into a common banana plug at the
other.

OPERATION
Numbering the l.e.d. inputs I to 6 on the front

panel from top to bottom, D4 becomes I, D5 is 2,
D6 is 3 and so on.

On completion of the unit it is suggested that
the Q and Q sockets be tested for correct logic by
patching these sockets direct to the l.e.d. drive
socket. If the oscillator is functioning correctly the
l.e.d.s will follow the logic and flash on and off.

With the patch cords still in this position proceed
to test the FAST and SLOW modes of operation
by operating the RATE switch. Then check the logic
reversal facility by operating the Q-Q changeover
switch.

Finally check the ALL Q facility by operating
Q/Q-ALL Q switch. If the unit is functioning
correctly we may now proceed to the next stage,
that of checking known i.c.s and some examples are
given.

7404 HEX INVERTER
To test a 7404 TTL hex inverter, patch socket

SK 14/16 to 5V, SK36, SK7 to OV SK35, socket
SKI to a Q socket, socket SK2 to l.e.d. drive
SK29, and l.e.d. drive SK30 to a Q socket. Now
insert the 7404 into the holder ensuring that it
is correctly positioned for 14 pin d.i.l. operation and
switch on power supply.

Light emitting diodes D4 and D5 should now flash
on and off simultaneously, indicating that the inverter
gate is functioning correctly. Repeat the procedure
for the remaining five gates, bearing in mind that
gate inputs are via sockets SK3, 5, 9, II and 13
and gate outputs via sockets SK4, 6, 8, 10 and
12 respectively.

7490 DECADE DIVIDER
Patch socket SK5 to the +5V socket SK36, and

socket SKI() to the OV socket SK35 using a triple
lead patch cord. Connect the remaining two leads
of this patch cord-one to socket SK2 and one to
socket SK6.

Patch socket SKI 4 to a Q socket and socket SKI 2
to socket SKI. Patch socket SKI I to l.e.d. drive
SK29, and l.e.d. drive SK30 to a Q socket.

Insert the 7490 ensuring that it is correctly posi-
tioned. Switch on power supply.

Diode D4 should light once for every ten pulses
of diode D5 indicating that the correct frequency
division has taken place.

7413 DUAL 4 -INPUT NAND (SCHMITT
TRIGGER)

Patch socket SKI4/16 to the 5V socket SK36. Patch
socket SK7 to the OV socket SK35. Patch SKI, 2,
4 and 5 to a Q socket and socket SK6 to 1.e.d.
drive SK29.

Patch l.e.d. drive SK30 to a Q socket, and insert
the 7413 ensuring that it is correctly positioned.
Switch on power supply.

Diodes D4 and D5 should now flash on and off
simultaneously indicating that the first 4 -input
NAND gate is functioning correctly. Repeat the pro-
cedure for the second gate substituting socket num-
bers SK9, 10, 12 and 13 for sockets SKI, 2, 4
and 5, and SK8 for SK6.

7492 DIVIDE -BY -TWELVE
Patch SK5 to the 5V socket SK36. Patch socket

SK10 to the OV socket SK35 using a triple lead
patch cord. Connect one of the remaining two
leads to socket SK6.

Patch socket SKI to socket SK12 and l.e.d. drive
SK29 to a Q socket. Patch socket SK8 to l.e.d.
drive SK30, connect socket SK 14 to a Q socket
and insert the 7492.

Switch on the power supply and diode D5 will
illuminate after six pulses of D4 and remain lit for
the next six pulses, indicating that the correct fre-
quency division has taken place.

Sufficient examples have now been given for the
constructor to familiarise himself with the capability
and operation of the tester and no difficulty should
be experienced when testing other devices provided
pin connection data and truth tables are available.
Some devices such as retriggerable monostables may,
in some circumstances, need two external compo-
nents in the form of an R and C, but these may
easily be connected into circuit for test purposes by
wedging the ends of the components into the appro-
priate sockets with the aid of the banana plugs.

MATERIALS
The two DTL i.c.s BP932 and BP936 used in the

oscillator and l.e.d. drive assembly are obtainable
from Messrs BI-PAK, or A. W. Marshall and Sons.
The case is a normal die-cast box housing all com-
ponents and the i.c. socket is a normal 16 -pin
holder with a bezel made up to suit. Of course it
may be adhered to the case with Araldite or the like.
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SEMICONDUCTOR
J   

By R.W. COLES

LONG TIME, SMALL C
Last month I reported on the

ZN1040E count and display circuit,
an exciting example of the Ferranti
C.D.I. process which is now being
used in a number of interesting
standard circuits, complementing
the custom designs which the pro-
cess has been associated with in the
past. Another example of the power
of standard C.D.I. circuits is pro-
vided by the new ZN1034E precision
timer, which fills a big gap in the
range of timing circuitry available to
the circuit designer.

Until this new i.c. came along, the
standard way of producing a time
delay was to use a monostable
circuit of some kind, a prime example
being the popular and useful 555
chip which has appeared in many
amateur designs.

Timers such as the 555 are limited
in the length of time delay attainable
by the practical limitations of the
large C and R components required
for long time periods. In the case
of the 555 for example, the maximum
delay that can be realistically
achieved is about ten minutes.

To produce longer delays, some
form of counter circuit has to be
added which will require resetting
circuitry, and can consume con-
siderable power, two reasons why
this is a messy solution not suited
to simple constructions which need
a long delay.

The ZN1034E is the simple answer
for producing long delays because it
contains in one 14 -pin d.i.l. package,
a very stable oscillator and a 12 -stage
binary counter which gives a division
of 4095. The time period required is
set with the usual C and R com-
ponents external to the chip, but
now the calculated time constant
(C times R) can be multiplied by
4095 to derive the overall time delay
produced. As a striking example, a
resistor of 1 megohm and a capacitor
of 1uF will give a delay well in excess
of one hour, the exact value being
trimmable by means of a calibration
resistance which could be a pot.

The chip can be operated from a
standard TTL 5V supply, or, by
using the internal regulator circuit,
a supply of from 6 to 450V can be
employed. Typical consumption is a
miserly 5mA which makes battery
operation quite feasible, and I think
this is a device that we will be seeing
more of in these pages.

A TASTE OF TOMORROW
An indication of just how much

sophisticated electronics will soon

be affecting our day-to-day lives is
provided by a data sheet on two new
devices from Texas Instruments.

Even though we are unlikely to see
these components offered for sale
to amateurs in the forseeable future,
the mind -boggling implications of
their eventual widespread use by
industry is sufficient justification for
their introduction on this page. I

am referring to the TMS1000NC and
the TMS1200NC one chip micro-
processor, devices which contain a
complete digital computer including
program store, data store, and a
versatile arithmetic unit.

The unique feature of these parti-
cular devices is that they can be
programmed to suit the user's
requirements at the manufacturing
stage, so that unlike, for example,
the dedicated calculator chips we
hear so much about these days, the
TMS1000 or 1200 will soon be found
in applications as diverse as cash
registers, motor vehicles, vending
machines, and electric cookers, in
addition to the more traditional
data-processing areas such as com-
puter terminals and printers.

There are, of course, other chips
around which can be used in these
types of application, but in general
they require a lot of back-up circuitry
which means that they are expensive
to use and unsuitable for con-
sumer goods.

The new Texas devices can stand
entirely alone in many circuits, and
can be programmed to accept and
display data in a wide variety of
forms. The chameleon like qualities
of these components are provided
by the ability to build into the chip
1024 different programme steps
which will decide whether it becomes
a car nerve centre or a cash register
brain, a potentially very cheap way
of equipment design.-Roll on
19841 I 1

BRIGHTER THAN BRIGHT
Nobody can deny that I.e.d.s are

amongst the most useful devices to
appear in recent years, but despite
all their advantages, a few problems
have remained.

One of the first serious criticisms
of these devices was directed against
the fact that you could have any
colour, so long as it was red:
a problem that semiconductor
manufacturers have been acutely
conscious of, and one which they
have overcome by developing exotic
new compounds which have added
green and yellow light, to their reper-
toire.

Another criticism sometimes
levelled at I.e.d.s is that their
luminous efficiency is quite low,
which means that you don't get
much light power for the electric
power you drive them with. Of
course, this means little when plenty
of drive power is available, but in
today's energy conscious world, the
era of microwatt CMOS logic cir-
cuits, the power wasted in displays
can be a thorn in the side of the
designers of portable equipment.

In the forefront of technology as
usual, Hewlett Packard have
introduced a new range of
"Brighter -Than -Bright" I.e.d.swhich
are many times brighter than
their predecessors while consuming
the same power. The new range is
available in the three colours (with
no premium to be paid for green or
yellow), and two lens styles giving a
wide beam (diffused), or a narrow
beam (point source).

Hewlett Packard codes for the new
discrete I.e.d.s are as follows:
5082-4658 (red), 5082-4558 (yellow),
5082-4958 (green) for the point
sources, and 5082-4655 (red),
5082-4555 (yellow), 5082-4955 (green)
for the diffused type.

The secret of the new devices is a
new construction technique which
uses a transparent gallium -phos-
phide I.e.d. chip backed up by an
integral reflector, resulting in all the
available light being directed exactly
where it is required.

Those who are fed up with peering
at their "Dimmer than Dime
calculator displays can take heart
from this new technology which pro-
mises the chance of a brighter
display while retaining long battery
life.

MORE POWER TO YOUR
DARLINGTON

Power Darlingtons are catching on
in a big way because they put into a
single can the traditionally used
'Darlington -pair" circuit with its

well known advantages of very high
gain (over 1,000) and high power
handling capability.

A new range of Darlington devices
is announced by Power-Monolithics,
who aim to oust the old faithful
2N3055 and 2N3771 transistors from
their present position as the almost
automatic choice for very high
power applications. At the top end
of the new range is the PMD-17K-80
which has a gain of between 800
and 20,000 at 10A, and an 80V break-
down rating. Maximum dissipation
is a whopping 225W'

728 Practical Electronics September 1975



'ORDER DIRECT FROM THE U.S. AND SAVE.
SHIPMENT MADE WITHIN 3 DAYS FROM RECEIPT OF ORDER VIA AIR MAIL - POSTAGE PAID

10% Off on orders over £10
15% Off on orders over £50
20% Off on orders over £1 00

4TTL

Ir-
SEPTEMBER

1 /2 PRICE
SPECIALS

SALE
CALCULATOR CHIP
5005 12 digit 4 function plus memory

cosmetic fallout. Fully functional
28 pin DIP f1 -21p

CLOCK CHIPS
5312 4 digit multiplexed 1 pps BCD

50 or 60 Hz 24 pin DIP 97p
5314 6 digit multiplexed

50 or 60 Hz 28 pin DIP 1-21p

LED
MAN1 Red 7 segment display .27" lh

dec comm. anode 14 pin DIP 69p
MAN2 Red alpha -numeric .35"

5 x 7 dot matrix 14 pin DIP C1 -21p

TTL ilirri
7400 £011p 7448 £ 0.80 p 74150 £0.75 p
7401 11 7450 12 74151 60
7402 11 7451 13 74153 71
7403 11 7453 13 74154 1.05
7404 13 7454 14 74155 95
7405 13 7060 11 74156 71
7406 22 7464 21 74157 71
7407 22 7465 21 74161 95
7408 14 7472 22 74163 1-05
7409 14 7473 26 74164 1-25
7410 11 7474 26 74165 1-25
7411 16 7475

7476
41

7413 35 26
74166 1-15
74173 95

7415 22 7483 70 74175 95
7416 22 7485 80 74176 96
7417 22 7486 24 74177 85
7420 11 7489 1.50 74180 80
7422 22 7490 45 74181 250
7423 22 7491 71 74182 80
7425 22 7492 44 74184 1,55
7426 23 7493 44 74185 1-45
7427 22 7494 49 74190 95
7430 12 7495 49 74191 95
7432 22 7496 55 74192 90
7437 25 74100 1-25 74193 85
7438 21 74105 60 74194 95
7440 11 74107 27 74195 80
7441 60 74121 32 74196 1.00
7422 55 74122 50 74197 75
7443 55 74123 55 74198 1.70
7444 60 74125 50 74199 1,70
7445 75 74126 50 74200 3.90
7446 85 74141 68
7447 80 74145 75

LOW POWER
74L00 t0 -16p 74L51 £ 0.16P 74L90 £ 0- 93P
74L02 16 74L55 18 74L91 80
74L03 16 74L71 18 74L93 89
74L04 18 74L72 27 74L95 89
74L06 18 74L73 38 74L98 1.53
74L10 16 74L74 38 74L164 1.53
74L20 16 74L78 44

74L85 85
74L06 38

74L 165 1.53
74L30 16
74L42 89

HIGH SPEED
741100 £ 0,16 p 74821 £ 0-16p 74855 LO- 20P
741101 16 74822 18 74860 21
741104 16 74H30 18 74861 21
74H08 16 74H40 16 74862 20
74810 16 74950 16 74874 32
74811 16 74852 18
74820 16 74E153 20

8000 SERIES
8091 £ 0- 33P 8214 £6930 8811 £ 0- 38P
8092 33 8220 93 8812 60
8095 76 8230 1-42 8822 1-42
8121 49 ' 8520 71 8830 1,42
8123 88 8551 91 8831 1,42
8130 1.20 8552 1.37 8836 27
8200 1.42 8554 1-37 8880 73
8210 1.92 8810 44

9000 SERIES

7400 Quad 2 input NAND gale 6p
7402 Quad 2 input NOR gate 6p
7442 BCD to decimal decoder 28p
7485 4 bit magnitude comparator 40p
7493 4 bit binary counter 22p

LINEAR (DIP)
339 Quad comparator 46p
565 Phase locked loop 60p

MEMORIES
1103 1024 bit RAM MOS

dynamic 16 pin DIP L1 -36p
7489 65 bit RAM read write

TTL 16 pin DIP 75p

MEMORIES widata
1101 256 bit RAM MOS t0-96 0
1103 1024 68 RAM MOS 2.72
5203 2048 bit erasable PROM 1368
5260 1024 bit RAM Low Power 2.16

Programmable ROM 2-7287242893

64 bit RAM TTL 1.50

LINEAR irk.
CIRCUITS _

._-

'

300 Pos V Reg (super 723) TO -5 £0 43p

CALCULATOR
& CLOCK CHIPS w/o:late
5001 12 DIG 4 tumor 110 dec £ 1.40 p
5002 Same as 5001 exc btry pwr 1-95
5005 12 DIG 4 fund w/mem 2-42
MM5725 8 DIG 4 tuna chain & dec 1-10
MM5736 18 pm 6 DIG 4 fund 2.42
MM5736 8 DIG 5 tuna K & Mem 2-42
MM5739 9 DIG 4 fund lbtry cur) 2-52
MM5311 28 pM BCD 6 dig mux 2.42
MM5312 24 pm 1 pps BCD 4 dig mux 1.94
MM5313 28 pin 1 pps BCD 6 dig roux 2.42
MM5314 24 pin 6 dig mux 2-42
MM5316 40 pin alarm 4 dog

301 Hi Pert Op Amp mDIP 20.5 18
302 Volt follower TO& 43
304 Neg V Reg TO -5 49
305 Pos V Reg T0,5 52
307 Op AMP (super 7411 mOIP TO.5 38
308 Micro Pwr Op Amp mDIP 10.5 60
309K 5V 1A regulator T03 91
310 V Follower Op Amp TO -5 mDIP 65
311 Ho pert V Comp rnDIP TO -S 58
319 Hi Speed Dual Comp DIP 71
320 Neg Reg 5.2, 12, 15 TO -3 74
322 Precision Timer DIP 60
324 Quad Op Amp DIP 1-07
339 Quad Comparator DIP 92
340T Pos Volt Reg

(6V -8V -12\715V -18V -24V) 10,220 1.07
370 AGC/Squelch AMPL TO -5 or DIP 65

337732

AF -IF Strip detector DIP 44
AM/FM/SSB Strip DIP 1.78

376 Pos. V Reg rnDIP 33

LED &
OPTO ISOLATOR
MV10B Red TO 18 £0. 14p
MV50 Axial leads 8
MV5020 Jumbo Vis. Red (Red Dome) 18

Jumbo Dd. Red (Clear Dome) 18
ME4 Infra red doff. dome 18
MAN 1 Red 7 seg .270" 1,38
MAN 2 Red alpha num .32" 2.72
MAN 4 Red 7 seg. .190" 1,18
MANS Green 7 seg..270" 1,62
MAN 6 .6"h$gh solid seg. 3-81
MAN 7 Red 7 seg. .270" 74
MAN 8 Yellow 7 seg..270" 2,17
MAN 64 .4.'high solid seg. 2-45
MAN 66 .6"high spaced seg. 2.55
DL 707 Red 7 seg. 3" 1-18
MCT2 Opto-no transistor 38

377 2w Stereo amp DIP 1,47
380 2w Audio Amp DIP 81
-380-8 .6w Audio amp mDIP 69
381 Lo Noise Dual preamp DIP 98
382 Lo Noise Dual preamp DIP 98
550 Prec V Reg DIP 54
555 Timer mDIP 44
560 Phase Locked Loop DIP 1-94
562 Phase Locked Loop DIP 1-94
565 Phase Locked Loop DIP 1-20
566 Function Gen mDIP 1,20
567 Tone Decoder mDIP 1-20
709 Operational AMPL DIP 27
710 Hi Speed Volt Comp DIP 21
711 Dual Difference Cornea, DIP 44
723 V Reg DIP 38
739 Dual Hi Pert Op Amp DIP 65
741 Comp Op AMP mDIP TO -S 27
747 Dual 741 Op Amp DIP or TO -5 44
748 Freg Adj 741 mDIP 27

1304 FM Mulpx Stereo Dernod DIP 65
1307 FM Mulpx Stereo Demod DIP 45
1458 Dual Comp Op Amp mDIP 38
L92111 Dual LM 211 V Comp DIP 1-07
3065 TV -FM Sound System 38

Audio prearnP

DIP
3075 FM Det-LMTR &

DIP 44
3900 Quad Amplifier DIP 33

7524 Core Mem Sense AMPL DIP 1.04
7534 Core Mem Sense Amp DIP 1.42
8864 9 DIG Led Cads Drvr DIP 1-37
75451 Dual Perepherel Driver mDIP 21
75452 Dual Peripheral Driver mDIP
75453 13511 Dual Peroph. Driver rnDIP

21
21

75491 Quad Sep Driver for LED DIP 50
75492 Hex Digit Drover DIP 55

Data sheets supplied only on re -
quest. Add 25p ea. for data sup -
plied on items less than 50p ea.

1

9002 £0.21p 9309 £0490
9301 63 9312 49

9601 £0- 54P
9602

49
Data sheen sod* red only on re
quest Add 25e Ina for data rola
dried on Hams less than 50p ea.

11/1'

DTL
10 P I 949 10 P

10 944 962 10
936

10P 937=
10 946

10
10 963 10

CMOS
74C00 £ 0-21P 74074 £063P 740162 £178p
74CO2 30 74C76 93 74C163 178
74C04 41 740107 82 740164 1-92
74C08 41 74C151 1-59 74C173 1.59
74C10 36 74C154 1.92 70C195 165
74C20 36 740157 1-20 80095 82
74C42 118 74C160 1-78 80097 82
74C73 85 74C161 1-78

Oil

AL

4000 SERI ES
RCA EQUIVALENT
C04001£0 31P CD4013£0- 66p CD4023£0- 31P
CD4009 47 CD4016 69 004025 31
CD4010 47 CD4017 162 CD4027 74
CD4011 31 CD4019 74 CD4030 52
CD4012 31 C04022 1,50 CD4035 1-56AIL

The prices as listed are in British pounds and pence. Send bank cheque or
personal cheque with order. If international postal money order is used, send

master charge receipt with order. Minimum order £2-50p... ..... ....

jow
. INTERNATIONAL ELECTRONICS UNLIMITED

KmADDow P.O. BOX 1708 MONTEREY, CA. 93940 USA
PHONE (498) 659-3171

The above prices do not Include any taxes levla le by a purchaser's country of residence 4
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BUILDING AN
AMPLIFIER or GUITAR?

CABINET FITTINGS
CORNER PIECES
To fit rounded corners -27p per pack of 3.

GRILLES
Black, special high melt index plastic

-31p each

ROBUST FEET
35mm x 15mm-27p per pack of 4.

RECESS HANDLE
For fitting into side of cabinet -63p

per pack of 2.

SOCKET RECESS PLATE
For mounting of indicator lamps, jack
sockets, etc.. sub -flush and out of harms
way -18p per pack of 2.

KNOBS

v.
0

Assemble your own custom knob with our kits of coloured
tops. black or grey bodies, clear black or grey skirts, plain
or with pointer, or clear available with black or white
numbers. State requirements. Pack of 2 tops, 12p; 2 bodies
(black only). 36p; pack of 2 skirts, 18p.

P.E. MINISONIC KNOB KIT-£3.95

GUITAR ACCESSORIES

a a
1.

:

HUMBUCKING
PICK-UP
Very high output. wide
frequency range pick-up.
Acclaimed in tests. Crackle
finished in matt black-
E15-98.

GUITAR BRIDGE
Fully adjustable, solid guitar bridge-

£4.59.

PICK-UP SWITCH
Three -position pick-up change -over switch
-El -11.

All prices include VAT. Include 20p postage on each
order

Rean BURNHAM ROAD
DARTFORD, KENT

products limited Tel 0322 21333

121n LONG PERSISTENCE CRT. Full
spec Price (6.50 to include V A T and
Carriage

MAKE YOUR SINGLE BEAM SCOPE
INTO A DOUBLE WITH OUR NEW LOW
PRICED SOLID STATE SWITCH. 2Hz to
8MHz Hook up to a 9 volt battery and
connect to your scope and have two
traces for ONLY 86.25, P 8 P 25p (Not
cased not calibrated I

WIDE RANGE WOBBULATOR. 5MHz to
150MHz up to 15MHz sweep width Only
3 controls. preset RF level sweep width
and frequency Ideal for 10 7 or TV IF
alignment. filters. receivers Can be used
with any general purpose scope. Full
instructions supplied Connect 6 3V
a c and use within minutes of receiving
All this for ONLY [9.75, P 6 P 35p (Not
cased. not calibrated I

. 2011: to 200kHz WI, SINE and SQUARE
GENERATOR. Four ranges Independent
amplitude controls. therm istor stabilised
Ready to use 9V supply required 811.55
each P & P 35p (Not cased. not cali-
brated I

GRATICULES 12cm s 14cm high quality
plastic 15p each. P 6 P 87

TRIMMER PACK. 2 twin 50/200pF
ceramic, 2 twin 10/60pF ceramic. 2 mm
strip with 4 preset 5/20pF on each. 3 air
spaced preset 30/100pF on ceramic base.
ALL BRAND NEW. Sip the lot. P. 8 P.
isp

PHOTOCELL equ. OCP71. 13p each.
MULLARD OCP70. 10p each.

DELIVERED TO YOUR DOOR, lcwt of
Electronic Scrap chassis. boards.
etc No rubbish FOR ONLY 84.

MODERN TELEPHONES. Type 706, two -
one grey or black. E3.75 each. Type 7006.
wo-tone grey or green. L3-75 each.
Style similar to Type 746. grey, green or
black. 73 each. P. & P. all types 45p
each.

Ideal EXTENSION TELEPHONES with
standard GPO type dial. bell and lead
coding. 0145 each. P. 8 P 45p.
HANDSETS. Complete with 2 inserts and
lead. ?Sp each, P 8 P. 37p.
DIALS. ONLY 75p each, P. 8 P. 25p.
HIGH VALUE-PRINTED BOARD PACK.
Hundreds of components. transistors.
etc.-No 2 boards the same. No short
leaded transistor computer boards.
C1.75, post paid.

BEEHIVE TRIMMER 3/30 pF. Brand new.
City 1-9 13p each, P. 8 P. 15p. 10-99 1ep
each. p 8 P 25p. 100-999 7p each. P. 8 P.
free.

NE CRYSTAL DRIVE UNIT. 19in rack
mount. Standard 240V input with superb
crystal oven by Labgear (no crystals) 85
each. Carr. £2
1,000pF FEED THRU CAPACITORS. Only
sold in packs of 10. 30p, P. 8 P. 15p.
ALWAYS SOME CHEAP SCOPES AVAIL -
ABLE-or build your own. Send for our
tube list with a S.A.E.

Large quantity of good quality tom-
00nents-NO PASSING TRADE-SO
we offer 3Ib of ELECTRONIC
GOODIES for L1.70. Post paid

ROTARY SWITCH PACK --6 brand new
witches (1 Ceramic 1 on 4 pole. 2 way.
tc ) 50p. P 8 P 37p

P.C.B. PACKS. S 8 D Quantity 2 sq. 5-
no tiny pieces 511p, P 8 P 37p

CAPACITOR PACK -50 brand new corn-
ponents only 50p, P 8 P 37p

PLEASE ADD V.A.T. AT 8%
630 ANY DAY erIMEIMIOPEN 9 a.m to p.m

CH 1 ILTRII 11A1111 LTD BARCLAYCARD

Use Aocere herr 7/9 ARTHUR ROAD, READING, BERKS. g .4
Year Tech College) Tel.. Reading 51321105.45916

ENGINEERS

YOURSELF FOR A

BETTER JOB WITH MORE PAY!
Do you want promotion a better sob. This helpful guide to success should be
higher pay' New OpPortuntlars- shows read by every ambitious engineer
you how to get them through a low -cosy Send for this helpful 76 page FREE boob
home study course There are no books to now No obligation and nobody will call on
buy and you can pay -as -you -learn you It could be the best thing you ever did

-.-..s., al iill MI CUT OUT THIS COUPON ESE MINIMS"
ff0s>

NOii, CHOOSE A BRAND NEW FUTURE HERE!
Tick or state sutOect of Interest. Post to Ilse address below.

C. & G. Radio. TV 0 C. & G. LI Installa- 0 I
Electronics (Tech.

Electronics. Mechanics lions and Wiring IPractical Radio and 0 Radio Amateurs 0 General Electrical 0
Practical TV 0 Engineering

IElectron* Engineer. 0 (Electrical Engineer-
0neuron) Society of EngineersColour Television 0

ing Computer Electronics 0
tar)

and Servicing
Television Mainten- 0 C. & G. LI Radio TV 0

Servicing cert.
andl

W
& G.

iring
0 IEectrica/ Installations

TV Engineering 1st & 2nd Class cats. Technicians (Printery)

General Radio and 0 Post Master General 0 C. Electrical 0

RadioServicing.Main- 0 C & G. Elkectrical 0 C. nirk G. Telecom.i..
Engineering k.iisie

0
tenance and Repairs

III

To ALDERMASTON COLLEGE Dept. EPE09. -

Reading RG7 4PF
Also at our London Advisory Oence. 4 Fore St. Avenue, Moonset,, London EC2V

ISEJ. Tel: 01-42/ 2721.
NAME 15Ioct CatAtMo Please)

ADDRESS

01.r salmeMs
Accredited be CA CC

ecerrcoDi
Age

aterinear MA/CC I
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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Tills second part deals with construction and
testing of this versatile oscilloscope adjunct.

CONSTRUCTION
The circuit is built on three p.c.b.s-one for the

p.s.u. and one for the D/A converter and the third
main board for all the rest.

The print drawings and component layouts are
given clearly in the following figures.

GND

SK 9
TRIG 0/P

S3

+5V

11.11{1C3

}

' C21

TO D/A
BOARD

TO I/Ps SK1-8

105

A.

GND
DA*- CONY.

S2

ByA.C.Ainslie

The p.c.b.s can all be made using the etchant
resist pens now freely available. The larger one is a
rather tedious job but can be completed in a few
hours if the layout is drawn in carefully and the
position of the various chips is marked.

Veroboard or Matrixboard could doubtless be
used for this project but would entail some complex
cross linking.

The main board has wire links for almost all of
the power supply wiring and the parallel inputs to
ICI and IC4 are also formed using cross links.

D1,R33
S1

tiVR2

FIST

R6
IC1O

IC13

SK10 GD
(
BU

0/P
(ii +15V

R12

03

Fig. 6. The main board showing component layout and interconnections to other components and boards

Practical Electronics September 1975



0

0

0 0 0000

Similarly the wiring for the decimal/binary con-
verter which feeds ICI is also cross wired. The two
inputs to the 74121 involve a crossover but this is
made clear on the layout. The only other cross
wiring is where necessity demands. Obviously if
double sided board could be used this would be a
considerable advantage.

Potentiometer VR2 was originally intended to be
a back panel preset but a skeleton soldered in posi-
tion as in Fig. 6 is just as convenient. SI is ganged
with VR I for convenience of operation.

0-0-0-ro
10
10

Fig. 7. The printed circuit master for the main board of Fig. 6

1

0000

AWN
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Small connecting pins are used for all external
connections, including those to the D/A board.

The D/A board is quite simple, there being only
one wire link shown in Fig. 8. The earth tracks
should be kept as wide as possible. The Gnd. point
next to the output is the only connection to the out-
put lead braiding. The D/A board is intended to
fit on top of the main p.c.b. in the vacant area. A
number of short lengths of single flex twisted together
constitute the input and ground connections.

POWER SUPPLY '

The power supply board (Fig. 9) is also quite easy
to assemble. FS2 is mounted directly onto the board
with 1 fin p.c.b. fuse holder. Alternatively, it could
be made externally accessible by mounting a fuse
holder on the rear panel. However, as the fuse
should only blow under fault conditions, this is not
really necessary.

The original board was designed so that a separ-
ate 24V -0-24V winding could supply a higher volt-
age to TR2. However, the smoothed 15V line proved
adequate and so the points A and B are linked
across. Otherwise, should a more vigorous bright -up
be found necessary, the link can be removed, a 100/AF
coupled between A and B and two diodes connected
at 'D and E-driven from a centre tapped winding
of up to 30V for a 2N706 bright -up transistor. Higher
voltages can be used with other transistors but a Z
axis amplifier in the scope would be a better alter-
native.

TR3 is mounted on a heat sink of about 3 to 4in
square. The power dissipated is about 3W and so
the device runs well within its rating. IC15 has a
relatively easy task and just gets warm. D6 does
nothing until the supply tries to exceed 5.1V when
it starts conducting, blowing FS2. So under normal
conditions D6 should be cold. A warm device would
indicate that the 5V line was adjusted to be on the
high side.

CABINET
The prototype was built in a commercial cabinet

of dimensions about 8 x 2f x l3in. The layout
can be clearly seen from the photographs.

In order to ease selection of the trigger channel in
the prototype, eight small filament lamps were wired
from +5V to 53. Thus rotating S3 caused the light
appropriate to the trigger channel selected to light.
The lights were placed above their respective input
sockets. L.e.d.s could also be used with a 470L1
in series but they are expensive.

The prototype front panel was lettered with
"Letraset" and finished with polyurethane spray.
Chassis 'mounting BNC sockets were used for all the
inputs and the "B.U." and "Trig" outputs. These
sockets are grounded by the metal work which is
grounded to the electronics by a short lead from
the power supply ground to a solder tag bolted
to the chassis. The ground connection to S3 is made
to the same point as are all the other ground con-
nections.

WIRING
There is quite a lot of front panel wiring to com-

plete and this is best done in the form of a harness.
The lead to the B.U. socket radiates spikes as does
the lead from the scope timebase gate input which
is mounted on the back panel. These two leads are
therefore run around the perimeter of the instru-
ment, out of harm's way.

The output lead from the D/A is a 36in length of
50f1 cable terminated in a BNC plug to plug directly
into the scope Y channel. This lead is grounded only
at the point adjacent to the D/A output. Originally
a BNC socket was chassis mounted on the front but
was susceptible to earth return spikes which blur
the display.
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D/A BOARD DETAILS

Fig. 8. The D A board component layout (above) and p.c.b. master (below)

_69t0.1

°/ I 6 6

43C\4°C\1) °

s

MID
DATA
LS B
MS B
GND
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POWER SUPPLY UNIT

C
R30

CI7

R29.
VRIO

R28
4 7P

IC15

C20 CIS

Fig. 9. Power supply layout (above) and associated p.c.b. master below
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IN 4148

The p.c:b.s are mounted on lin stand-offs so that
the metal work forms a reasonable ground plane for
the electronics.

TESTING AND SETTING UP
Initially VR 10 is set to maximum resistance. The

mains is applied and the 5V rail is measured (it is
pertinent to replace the logic load by a resistor of
151l and IOW rating). Decreasing VR 10 should in-
crease the supply towards 5V. With the supply set
to precisely 5V, D6 should not get even slightly
warm. Setting the supply higher will cause D6 to
overheat and probably blow the fuse.

With the logic connected, pin 3 of ICIO should
have a roughly square wave of a few tens of kHz.
VR2 is decreased until the output wave train starts
to jitter. At this point the steps of the staircase will
be non uniform.

The correct setting of VR2 is just prior to the
onset of jitter.

With S6 set to "CHOP" and SI open, a staircase
should be present at the D/A output if S4 is set to
the 8 -trace position.

21141

IN 4148

+5V RAIL

INPUT
GATE

Fig. 10. Input circuit designed to reduce the risk of
input overload

LINEARITY
1 he ladder is now set up to give a linear output.

With VR3 and VR6 at mid position, VR7 is adjusted
to make the space between traces 2 and 3 the same
as between 1 and 2. Similarly VR8 adjusts the spacing
of lines 4 and 5. VR9 is now set to give one step per
unit with the Y input to the scope set to a con-
venient step.

Grounding all inputs should cause all the traces
to drop by 0.75 units. VR3, VR4 and VR5 are now
adjusted to ensure that the ladder is again linear.

With the inputs floating again the other presets
can be used to trim up the linearity. The settings
are somewhat interdependent but very good linearity
can be achieved without much difficulty. Cl2 adjusts
overall sharpness of the step transitions.

Connecting the B.U. lead to the Z axis input
should cause the actual transitions on the display to
disappear. The properly triggered display should now
be a series of short clean horizontal lines.

Applying a logic signal to channel 8 and switching
S3 to select CH8 as trigger source should cause the
channel 8 signal to appear at "Trig Output", SK9.

Connecting this lead to the scope external trigger
select should then enable the lower trace to display
the CH8 signal, all other seven traces being "high".
Reducing the scope sweep speed and switching to
"ALT" with the scope sweep gate connected to SK 10
should cause the traces to be displayed sequentially,
from I to 8. Switching S4 should allow 8, 4 or 2
traces to be displayed. Even in the 4 or 2 trace mode,
channels I, 2, 3, etc. can be used as trigger sources.

PULSE STRETCH
The next step is to check the pulse stretch opera-

tion. If a 5Ons wide pulse is applied to CH8 input
with a 1kHz p.r.f. then the pulse will not be visible
at 100µs/cm sweep speed. If the trace is low then
the applied pulse must be positive going. S2 is there-
fore left open. SI is closed and DI should light.
Rotating VR I in conjunction with S5 should show
a positive pulse, of length dependent on the setting
of these controls.

A negative going pulse (the trace appears to be
high) is stretched with S2 closed and will then appear
as a negative going pulse of width determined by
VR I /S5.

In operation the unit is very straightforward to
use and has proved to be of immense value in fault
finding and debugging of logic systems.

The Logic Trace Multiplier is intended for use
with TTL systems and must not be used on any
other system without providing an interface. To
reduce the possibility of damaging the input i.c.s
due to input overload the circuit in Fig. 10 may be
used, with a slight loss of speed. The components
can be conveniently mounted on the BNC sockets. *

PUBLISHER'S
ANNOUNCEMENT

The contents of PRACTICAL
ELECTRONICS is fully protected by in-
ternational copyright and reproduction
of it in any form is prohibited without
our consent.

With effect from this announcement
any application for permission to re-
produce, or use our material in any
way or part of, must be made to the
Editor. Under no circumstances will
permission be given to reproduce
material in a similar or competitive
publication, without payment. No appli-
cation need be made in the case of a
private constructor, constructing one
item for his/her own enjoyment and
interest.

736 Practical Electronics September 19-'



SECURITY ALARM
A new modular burglar alarm

system suitable for home security
protection, which, it is claimed, can
be installed anywhere without the
need for professional skill is now
being marketed by Euroswitch Ltd.
The system, called the Euralarm 1,
comprises a control box, external
bell box, a 6in diameter bell, six
magnetically operated reed switches
(door contacts), two pressure pads
and wire, insulated staples and
connector blocks.

The control box, protected by an
anti -tamper microswitch, is normally
mains operated, but a battery can be
placed in the box to give a standby
supply if mains failure occurs. The
control circuit provides for single
and double pole systems, has a
facility for testing the alarm circuit
and has an open circuit facility
which allows the pressure pads to
be incorporated. Externally, the
control box has a key switch, mains
on indicator light, a mains fuse
access cap, a push to test switch
and a green systems operating
light.

The alarm is easily installed by
simply placing the units in the
required positions and running the
wire between contacts, control box
and bell. The bell box also has an
anti -tamper microswitch fitted.

The Euralarm 1 costs £45 and can
be obtained direct from Euroswitch
Ltd., 121 Mildmay Road, London,
N.1.

INSTRUMENT CASES
With economy in mind, West

Hyde Developments have just
introduced a range of equipment
cabinets.

Known as the Contil Swift range
these cases feature the use of the
strengthening extrusions as semi-
conductor heat sinks and mounting
supports for such components as
transformers. By mounting these
components directly to the case
extrusions, this eliminates the use
of mounting brackets and the need
for separate heat sinks.

Full ,particulars of the complete
range of Conti' Swift cases can be
obtained from West Hyde Develop-
ments Ltd., Ryefield Crescent,
Northwood Hills, Middlesex, HA6
1NN.

BEGINNERS
CONSTRUCTION KIT

One of the latest products from
Heath (Gloucester) Ltd. is an experi-
mental, educational construction kit.
type JK-18A.

This kit enables the beginner to
construct up to 35 different circuits
and, at the same time, learn how
each component functions. Spring
terminal connections eliminate any
soldering and all circuits are battery
powered.

MARKET
PLACE

Items mentioned in this feature are usually
available from electronic equipment and corn-
pnnent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned. All quoted prices are
those at the time of going to press.

Dual in -line sockets from Dieter
Assmann

OH470 ohmmeter from Chinaglia

Euroswitch alarm kit
Ranging from a 4 transistor radio

to a rain alarm, all projects begin
with an explanation of what the
selected circuit does and how it is
used.

A large schematic diagram is
furnished for each experiment and
includes a simple but complete
explanation of what each part does.
Each component is identified by a
drawing and its schematic equivalent
as used in circuit diagrams so that
the constructor learns to read
schematics while experimenting.

Full details of projects and price
list for the Heath 1K -18A kit is
available from Heath (Gloucester)
Ltd, Bristol Road, Gloucester, GL2
6 EE.

RESISTANCE METER
Designed for resistance measure-

ments over a wide range with an
accuracy of 2.5 per cent, Chinaglia
have developed the OH470 multi -
range ohmmeter.

Using a 40/LA moving coil move-
ment the meter has six switched
ranges covering 0.1 ohm to 50
Megohms. The meter is powered by
two 1.5V internal batteries, includes
test probes and a protective plastics
case.

Further information on the com-
plete range of Chinaglia meters is
available from Chinaglia, 19 Mul-
berry Walk, London, SW3 6DZ.

DUAL IN -LINE SOCKETS
A comprehensive range of sockets

for dual in -line packages are now being
marketed by Dieter Assmann
Electronics Ltd.

Socket for both in -line and staggered
configurations of up to 40 -pins can be
supplied from stock for soldering
directly into printed circuit boards, for
use with free wiring or for wrapped
wire connection.

For applications in which low
profile is important a range of 8 -pin,
14 -pin and 16 -pin sockets, type ZK and
ZKF, having heights of 5mm and
3.9mm above the printed circuit board,
are available.

Information on the complete series of
sockets available can be obtained from
Dieter Assmann Electronics Ltd.,
Victoria Works, Water Lane, Watford,
Herts, WD1 2NW.

SPECIAL OFFER
In an effort to fulfil the increasing

demands of the electronics enthusiast
for competitively -priced, quality com-
ponents, A. Marshall (London) Ltd.,
established since 1953, have been
opening retail shops in Glasgow,
Paris and Bristol carrying their new
extended range of components. The
1975 Marshall's catalogue now carries
a range of over 3,000 types of semi-
conductors as well as an extended range
of passive components and accessories.

To mark the opening of their new
components shop in Bristol, towards
the end of August, A. Marshall & Son
Ltd. are making a special offer to all
P.E. readers this month.

Readers of P.E. can purchase first
class branded CMPS and TTL
devices at special discount prices. This
offer is for one month only.

For full details of devices available
and prices, readers should turn to the
A. Marshall advertisement in this
issue.

APOLOGY
Due to production difficulties and

recent VAT changes Henry's Radio
would like to apologise to readers of
P. E. for the delay in dispatching copies
of their 1975 Components Catalogue.

Copies are now being dispatched and
readers who have ordered copies
should now be receiving them.
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THE basic philosophy behind the cabinet design
is to allow maximum wiring to be carried out

from the rear, simplifying the interconnections be-
tween the keyswitch and the p.c.b.s. This is a
considerable improvement over the prototype
arrangement (see page 389 of the May issue) in
which wiring was carried out from the top, thus
making it impossible to remove a single board
with ease, and reduces the wiring complexity.

KEYBOARD POSITION
The keyboard spans a gap between the front

baseboard and the centre base spar, allowing imme-
diate access to the keyswitch, and a further 4in
gap exists between the spar and the rear panel of
the cabinet, revealing the terminal pin edge of all
p.c.b.s (Fig. 5.1).

The two base members in combination with the
rear panel provide the main rigidity in the cabinet,
further strengthened by the p.c.b. supports and key-
board when fitted, and fix to the two shaped end
panels. The p.c.b. supports have been designed to
hold the p.c.b.s, provide fixing points for the front
panel, and support to the top panel. It should be
noticed that the p.c.b. slots are spaced differently
on each support. The bottom retainer strips prevent
the p.c.b.s falling to the bottom of the cabinet, A
bottom cover panel made of pegboard covers the
wiring but allows ventilation of the cabinet.

Magnetic catches have been used on the proto-
type to retain the top panel.

PE

ASSEMBLY OF THE CABINET
The front baseboard, centre base spar, rear and

end panels should first be assembled using joints
to match the skill of the constructor. The p.c.b.
supports should then be fixed to the rear panel and
centre base spar, and the p.c.b. retainers glued in
position.

At this point the keyboard should be fixed into
the cabinet inserting from the front. Large washers
are used to trap the keyboard channel edging to both
base bars ensuring that the keyboard is central by
using the end cheeks as guides. When the keyboard is
fixed, the keyboard trims can be fitted, followed
by the end cheeks which are screwed down to the
keyboard channel after drilling suitable holes in the
channel. The top panel support, front panel support
and front panel can now be fitted, followed by the
rear p.s.u. support. If the unit has been constructed
accurately the top and bottom cover panels should
easily fit into place, and the magnetic catches can
then be fixed.

KEYSWITCH ASSEMBLY
The keyswitch assembly consists of a printed

circuit board to which gold plated springy wires are
soldered and seven plastic blocks are fixed to support
two gold plated rods (Fig. 5.2).

Before assembling the kit of parts together, the
p.c,b. should be placed on the underside of the key-
board, and used as a template for drilling the
six :P, in holes required to take the self -tapping screws

PART 5
By A.J. BOOTHMAN B

which fix the switch assembly to the frame. The
front edge of the switch assembly should be placed
approximately ;in from the keyboard actuators, and
should be centralised over its length with respect to
the actuators. When holes have been drilled, and
the p.c.b. removed from the frame, the keyswitch is
assembled as follows:

I. Slide the seven rod supports onto one rod.
Insert the second rod through the remaining
rod holes, and space the supports roughly
opposite the holes which have been counter-

sunk from the non -copper side of the p.c.b.
3. Fix the rod supports to the copper side of the

p.c.b. using the countersunk screws, nuts and
locking washers. The track is formed to in-
dicate the correct positions.

4. Cut the gold plated wire into 61 lengths of
1 and tin approximately ;in of one end
of each wire.
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5. Pass each wire between the two rods and
solder the tinned end to a main pad. About
lin should be left to hang over the front
edge of the p.c.b. The wire should be
pressed flat to the p.c.b. close to the main
pad using a matchstick, and the soldering
iron applied to the wire and land for as short
a time as possible.

6. The assembly can now be fixed to the under-
side of the keyboard using the self -tapping
screws with two washers under each screw
head.

7. The next operation is to adjust the bend
of each wire to ensure that it seats satis-
factorily against each rod in turn, whilst
gently resting on the actuator in the non -
depressed state. An attempt should be made
to achieve a gentle curve in the wire com-
mencing on the land side of the rod in order
to prevent too much localised stress where
the wire presses against the top rod.

The touch resistors are soldered to the pads
provided, one end to the common touch rail, and
the other to the land which also carries the gold-
plated springy wire. Top and bottom octaves should
be 1.81(11, and the middle three octaves 1-5kil. The
resistor leads should be bent back under the resistor
and cut short before soldering to the board, which
then allows the component to be fixed within the
small space available.

INTERWIRING PROCEDURE
The p.c.b.s should be inserted into the slots with

components facing forward and the top panel fitted.

Gold plated
spring wires

Touch resistors

A.-1 ,P4er4/4';riAP4P
/ of.tgTro

AtZ4- '

,,
Printed circuit
board

Rod supports

Gold plated
rods

Lead outs to
circuit boards

Fig. 5.2. Keyswitch assembly is screwed to the
underside of the keyboard so that the actuators press
against the spring wires

CUTTING LIST

CABINET
Front Base Board 36' -in x 4in x fin
Centre Base Spar 361in x 2fin x fin
Rear Panel 38in x 4fin x fin
End Panels (2 off) 14in / 4fin x fin
Front Keyboard Trim 36/in lfin x fin
Front (fascia) Panel 36,1 -in lfin x /kin
Top Panel 3611 -in 7in x /kin
Bottom Cover Panel

(Pegboard) 361in 10fin kin
P.c.b. Supports-shaped 6iin 31in fin

(4 off)
P.c.b. Bottom Retainers 4in fin x kin

(4 off)
Top Panel Support

(p.s.u. end) 4;,' -in x lin x kin
Front Panel Support

(p.s.u. end) 2sin x fin x fin
End Cheeks (2 off) 7in / lfin x kin
Rear p.s.u. Support llin x fin x lin
Felt Strip 361in x fin sin
Magnetic Catches 2 off

LEGS
Top Spar (2 oft)
Bottom Spar (2 off)
Legs (4 off)

Bottom Tube

PEDALS
Rear Block
Foot Pedals (2 off)
Base
Springs and hinges

STOOL
End Panels (2 off)
Top/Bottom Panels (2
Side Panels (2 off)

12fin x ifin x fin
14in x ifin x lin
Chrome plated tubing

24in x fin dia.
Chrome plated tubing

26in x fin dia

6fin x 2in x lin
5in x lin < fin
71 -in ,< 7in '. fin

19in x 16in x fin
off) 20in x 14in x fin

20in x 6fin x fin

The cabinet should be turned upside down to reveal
the back edge of the p.c.b.s (which have been
effectively inserted upside down) and the keyswitch
previously fitted as above. Wiring should be carried

out as follows:
1. A group of three wires (suggest red, orange,

yellow) should be soldered to the C1, C1#,
and D, pads on the keyswitch and threaded
through a hole drilled through in the centre
base spar. The hole is opposite the correct
pins on the three Envelope Boards, and
should be connected in the same order.

2. A group of five wires (red, orange, yellow,
green, blue) should be soldered to the Eb
E F1, E, tt. G1 pads on the keyswitch and
threaded through another drilled hole.
This hole is opposite the pins in five Enve-
lope Boards, and the wires should be soldered
in the same order.

3. The operation should be repeated for Alb,
A1, Bbl, B1 (red, orange, yellow, green),
passing through the Abi-B, hole in the centre
base spar.
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4. A further group of three wires (red, orange.
yellow) should be soldered to the C2, C., #,
and D2 pads, threaded through the hole
marked C., -D2 and soldered to the relevant
boards.

5. If this operation is repeated for 60 key -
switch pads (excluding C), each Envelope
Board uses a single colour for five connec-
tions and is easily seen to be correct. The
C. connection is made to the Tone Generator
Board, which has been inserted upside down.

TONE GENERATOR BOARD TUNING
LOCATION

Since the Tone Generator Board has been inverted,
the tuning potentiometer is not accessible. Dependent
on the style of potentiometer used it may be possible
to reposition it in the back of the p.c.b. in such a
position that it is easily available from the top. Care
should be taken to avoid shorting the copper track
when an adjustment of tuning is being carried out.

INTERWIRING BETWEEN BOARDS
The next operation is to link the Envelope Boards

for the outputs, +5V, zero volt, and sustain rails.
This is best achieved using bare single strand wire
pre-cut to the required length. The G connections
associated with each input (L, M and I -I) on the
Voice Board (Fig. 4.8) are redundant and should be
ignored. Since the pins are double -ended, one half
protruding from each side of the board, links can be
soldered between the pins which can be easily undone
should it be necessary to remove a single board at a
later date. When all the boards are interlinked the
interwiring of the three rear boards should be carried
out as shown, leaving flying leads for connection to
the +5V and zero volt connections on the Power
Supply Unit.

At this point connections should be made to the
two keyswitch rod ends. Black nearest the key- 
board and red furthest away from the keyboard, and
a third colour of wire connected to the common
touch resistor track on the keyswitch. The three
wires should be threaded through the relevant hole
in the centre base spar, and left long enough for
later connection to the power supply.

Still referring to the wiring diagram, connections
should be made between the C Envelope Board and
the Voice/Preamp Board-i.e. L, M and H outputs.
and the common sustain connection between Voice/
Preamp and the F Envelope Board.

Zero volt, +5V. and high output connections
should then be made to the Tone Generator Board
from the Ab Board. The semitone outputs from the
Tone Generator Board are .wired to Al'. A, Bb, and
B envelope signal input pins, whilst the remaining
eight leads are passed through the centre base spar
and distributed to the relevant Envelope Boards via
the holes in the spar marked Eb-G and C-D signal
input. Colour coding of these wires is desirable, and
this can be arranged in a group of three (C-D) and
a group of the five (Eb-G).

Fig. 5.1 (a). Music stand ; (b) cross section of "Joanna"
cabinet assembly; (c) leg assembly; (d) soft and
sustain pedal details

(C)
4
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(b)
FRONT BASEBOARD

HINGE

CUTOUT TO SUIT
BOTTOM TUBE

7"

FRONT PANEL

BOTTOM
COVER

KEY9MTCH
ASSEMBLY

-11-1/16.

P.C.B. SUPPORT

02'

(d)
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PSU. OV

TO PSU
CHASSIS

&ENV. BDS

+10V

SK3 PEDALS

SUSTAIN 0/P

I/P N

+19V

TREM.
FAST

TREM

I/P L

I/P H

-236

TO EARTH PIN SKI

VR 6

NOT JSED

VOICE I PREAMP
BOARD

VOICE LINES

Fig. 5.3. Connection to Voice Preamp Board includ-
ing ground connections to minimise hum

WIRING FROM THE TOP
Before commencing top wiring the level control

potentiometer, mains neon, and five control switches
should be fixed in their respective positions on the
front panel. Wiring can then be carried out in the
following order:

I. Long leads (colour coded) should be soldered
to the + I9V ( +V). and -23V ( -V) pins
on the Tone Generator Board, passed be-
tween the p.c.b. supports and keyswitch
ready to connect to the Power Supply.

2. The four supply leads should be connected
to the Voice/Preamp Board with similar
coding for + I9V and -23V as above.

3. All connections can now be made to the
Power Supply Unit. The + IOV supply (V/2)
is obtained from the junction of C3 and ICI
in Fig. 2.1.

4. Coded interconnections should be made
between the Voice/Preamp Board and SK2
and 4 and SK3 on the p.s.u. chassis, pre-
ferably using 2 -core coaxial lead in both
cases.

5. Coded interconnections should be made to
the tremolo switches and voice switches.
using coaxial lead for the latter link.

6. A coaxial lead should be used to link the
Voice/Preamp Board and the level potentio-
meter.

7. Mains switch and neon connections should be
made to the Power Supply Unit.

The various links between the Voice/Preamp Board
and switches and sockets are illustrated in greater
detail in Fig. 5.3, along with the ground interconnec-
tions to avoid any hum due to earth loops.

742

LEG ASSEMBLY
Details of the legs are shown in Fig. 5.1 and are

constructed from four preferably hardwood blocks
shaped and dimensioned as indicated, interconnected
with chromium plated in diameter tubing. The legs
are screwed to the Cabinet, into both front and
centre base spars.

PEDALS
Pedal details are also given in Fig. 5.1. Again

hardwood is used throughout.
This simple assembly, whilst fairly fragile, can

stand up to sensible use, and is designed to give a
neat appearance rather than for maximum strength.
The rear block should be channelled or drilled to
accept the bottom tube as a retainer. The simple
switches are made by gluing phosphor bronze strip
under the pedals to contact with the ends of screws
recessed into the base. Compression springs should
be held in position by indentations in the base and
pedals.

POWER AMPLIFIER
The electronic piano is a device which is generally

improved by high peak power capability, one com-
mercial manufacturer incorporated a 150W peak
power rated system into his design. Completely satis-
factory results have however been obtained from the
system quoted above, and it is possible that a rating
between 15 and 25W (sine wave) could be acceptable.

One amplifier parameter only seems to have greater
than normal importance in this application and that
is intermodulation distortion. This is the effect where
the mixing of two notes, say at a third interval,
produces a strong difference frequency signal which
is detectable as a non musically related note to the
two intended notes. This is particularly noticeable in
the higher registers of the keyboard where the differ-
ence frequency is a note far removed towards the
lower end of the keyboard and is in the easily audible
range.
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Fig. 5.4. Circuit of Amplifier

It must be admitted that the author is somewhat
critical on this point although it does not affect his
enjoyment of the instrument, and many observers
have judged the effect to be acceptable-it can be
found on the majority of commercial organs.

Intermodulation can occur throughout any ampli-
fier chain, and is minimised by maximising the
linearity of the system. The final intermodulation
culprit is the output stage of the Power Amplifier.
and is related to the level of crossover distortion.
A number of amplifier designs provide adjustment of
the output stage quiescent conditions to reduce cross-
over but the move to hybrid integrated modules
removes this facility. Hybrid modules of course make
for very easy construction and economy, and this
must be weighed against the level of intermod
which can be tolerated. The author's instrument con-
tinues to use such an amplifier and these notes are
only included to make the situation clear, and not to
deter the constructor from the use of these devices.

The circuit details of the amplifier and p.s.u. using
a Sanyo STK025 are given in Fig. 5.4. The external
components are mounted on a group board, and the
completed unit fixed into the stool.

LOUDSPEAKERS
From the tone/voicing point of view the loud-

speaker used with the "Joanna" is more important
than the Power Amplifier. It is also important that
the speaker has a relatively high power handling
capacity, designed for use with electronic musical
instruments 'where a rugged construction is vital.

If it is intended to use an existing hi-fi amplifier
it is strongly recommended that the normal hi-fi
speaker not be used since it is very likely that its
capacity is insufficient to handle the peak power
which can be and will be supplied by the amplifier
when used in this application. Since the piano relies
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COMPONENTS .

Fr 0.0
155

LS1

en

AMPLIFIER

Resistors
R176 1Okt2
R177 91012
R178 4 712

Capacitors
C92 -C93 4,700t2F elect 25V (2 off)
C94 0.471.2F

C95 -C96 47j2F elect. 25V (2 off)
C97 -C99 47121 (2 off)

Semiconductors
IC14 STK025
D28 -D31 Bridge Rectifier (50V r.m.s. 2A)

Miscellaneous
F53 500mA fuse and panel fuseholder
F54 -1.5A fuse and panel fuseholder
LP2-Mains neon
S7 -Mains switch
SK5 3 pin miniature mains socket
SK6 mono jack socket
T3 -Transformer 30V centre tapped 2A
Heatsink (R.S. 149)
Groupboard
LS1-812 25W r.n.s.

Touch Resistors
R179 -R214 1 51c1.1 1W (36 off)
R215 -R239 1 8ki2 1W (25 off)

Music Stand
Metal Frame 36in x *in dia. aluminium rod
Wooden crossbow 17in x lin x kin

Keyswitch
CPS1027 (Clef Products)
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on very high peak power signals of short duration
to produce an acceptable overall mean power, the
ratio of peak to mean power required is much higher
than in the average programme (music) played
through your hi-fi system, and the danger is that you
will increase playing volume without realising until
you produce distortion. Distortion due to overload-
ing the amplifier is not generally dangerous, but
distortion due to overloading the speaker is fatal to
that component.

The author has used 25W of amplifier (sine wave
rating) and 50W (nominal) of heavy duty speaker
over a period of five years with two designs of elec-
tronic piano, and whilst speakers of lower rating
have been damaged in experiments, no deterioration
has occurred in either a Fane POP50 or Goodmans
12P. This is not to say that other equivalent units are
not available, but any speaker. used should be
designed for heavy duty work and its rating be
treated conservatively.

SPEAKER VOICING
From the voicing point of view the design as

presented is matched to the Goodmans I2P, mounted
facing downwards in the stool. Some variation in
tone quality occurs dependent on the floor .covering
as might be expected, but the range is acceptable.
This speaker appears to apply a heavy top cut to the
system, which could particularly affect the Harpsi-
chord voice if the voice circuits were not generally
bright. Experiments have been tried with smaller 8in
heavy duty units, where an improved treble response
is present. In order to restore the mellow piano tone,
capacitors were connected across R103, R105 and
R107 with values of 47nF in each case. This restored
the basic tone, finely adjusted by VR3, 4 and 5, but
the body of sound in the bass associated with a l2in
speaker was sadly missing.

STOOL
Cutting details for the stool used to house the

Goodmans I2P are given and the introductory photo
should prove adequate for constructional guidance.
The volume is below that recommended by Good -
mans, and the constructor may prefer to make a
more conventional cabinet to house the speaker and
amplifier.

FAULT FINDING
Generally in the event of a fault occurring in one

note it can be easily located to one of the 61 similar
circuits, and either experienced or inexperienced sub-
stitution of components attempted. Reference to the
relevant theory in the series should assist in this.

Some possibilities and causes of malfunction are
quoted-it is not intended to convey the impression
that such faults should be expected to occur.

I. Incorrect p.s.u. levels-Any general malfunc-
tion should first be followed by a check on
power supply voltages. There can be a fairly
widespread on voltage levels-see Part 2,
but particularly a severe fall in levels can
effect the operation of dividers and the master
tone generator.

2. "Frog"-this could appear as a distinctive
grumbling distortion of a note played on its
own and may be present in all notes to some
degree. Such an effect would be caused by a
frequency modulation of the tone generation
system at a mains frequency and indicates
poor smoothing either in the p.s.u. (Cl, 2, 4)
or if only evident where a note is played it
is likely to be a fault in either C5 or C6 on
the tone generator board.

3. Excessive break through-If one or more
notes break through predominantly into the
background, output diodes D22 to D26 on
the Envelope Boards should be suspected
and changed for the note concerned. Some
breakthrough will always be present and this
is minimised by adjustment of VR3, 4 and 5,
particularly the latter, on the Voice/Preamp
Board. Maximum breakthrough will occur
on the Harpsichord setting and is minimised
by adjustment of VR2.

4. Spurious sustain-If a note sustains without
the Sustain Pedal, the keyswitch should be
checked for that note to ensure that it rests
comfortably on the ground rod in the non
playing condition. Sometimes this can be
confused for breakthrough.

5. Overload distortion. As explained earlier, this
may occur in the speaker if underated or the
Power Amplifier. Under exceptional circum-
stances it may occur in the preamplifier if the
Power Amplifier is of very low sensitivity,
VR9 (preset gain) should be adjusted to give
zero distortion on the Piano stop for maxi-
mum level setting and heavy playing.
Remember that two stops at once gives twice
the power, and three stops gives three times
the power. The level control on the front
panel should be reduced when multi -stops are
used.

6. Mains hum-If this is continuous it is likely
to be due to interwiring-particularly with
respect to ground connections.

7. Intermodulation distortion-This has been
covered in detail above. Do not expect perfec-
tion in this-it is an effect normally present
in a wide range of electronic musical instru-
ments.

NOTE: The mains fuse FS1 in Fig. 2.1 should be
IA. CIO and CII should be 47nF in Fig. 2.4. It has
been found that two diodes in series are necessary
in the D22 -D26 and DI I positions.

The transformer specified for T2 is commonly
found with a 230V primary giving a high output.
A resistor of 220 ohms between OV and the junction
of CI and C2 will reduce the voltage across Cl and
C2 on load.

-This concludes the Joanna series of articles.
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SWEDISH SOLID STATE
When you come late into the

field you need to find market gaps
in which to become established
commercially. This is never more
true than in solid state technology
where, to all intents and purposes,
the big volume market is controlled
by the giants of the industry
operating internationally.

So newcomers ASEA-HAFO,
subsidiary of the Swedish ASEA
electrical group, made the decision
not to compete at all in the. big
league but to go exclusively for the
more specialised custom-built
market. As ever, timing of the
operation was important and the
company .was building up its
potential just at the time that the
giants were losing all interest in
the custom-built market where,
almost by definition, volume is low.

But even with a comparatively
modest operation the start-up costs
are high if an adequate service is
to be offered. When I visited the
ASEA Group recently I was able
to see for myself where the money
goes. There is a fine modern pro-
duction plant, purpose built, with
all services piped in below floor,
clinically clean and immaculately
equipped. Another building in the
locality houses design staff, mask
production and an opto-electronics
group.

In the past three years £2 million
has been invested in the operation
and another £2 million is ear-
marked for expansion. But turnover
by the end of this year is estimated
in round figures at £3 million and
the first investment has already
been recovered.

Paradoxically, while thinking
small ASEA-HAFO was also think-
ing big, but in different areas. With
the big volume market virtually
closed the products would have to

be rather special to attract profit-
able business in the low -volume
area. The first stage in planning
was therefore to set up a sub-
stantial computer -aided -design
(CAD) facility geared to I.s.i.
CMOS technology. The actual pro-
duction process is licensed from
RCA.

The most extraordinary part of
the story is that the CAD depart-
ment was built from scratch with
no previous experience. Hardware
and software could be bought but
only at a price which ASEA-HAFO
couldn't then afford, especially on
the software side. Today there is a
fine computer installation with
some 200 software routines which
together give a wide range of CAD
programmes. Mechanisation con-
tinues into automated mask making
and, after semiconductor produc-
tion, into automatic testing.

Today ASEA-HAFO has a full
capability in production of CMOS
I.s.i., bipolar circuits, thick film
hybrids and opto-electronics.
Typical custom orders are for
10,000 units in CMOS and the
business is going well with a

design capacity of one circuit per
month.

ASEA-HAFO could not have
succeeded without the massive
backing of the ASEA Group,
founded in 1883 and dubbed the
GEC of Sweden. With 40,000
employees it ranks 11th in the
world league of electrical com-
panies. From a mass of company
statistics I think the most signifi-
cant is that sales per person
employed in 1974 was £14,000, a
fine example of productivity
achieved through quiet efficiency
and heavy investment in plant and
machinery.

One of the most fascinating pro-
ducts I saw was the ASEA
Industrial Robot which, suitably
programmed, can do repetitive
jobs like pallet loading of com-
ponents and some of the hardier
tasks in bad environments such as
welding and die-casting. A wonder-
ful production aid which can work
24 hours a day without fatigue and
clearly is designed to displace
people. When I asked whether
there was trade union pressure
against its introduction I was told
the unions welcomed it because
it saves the members doing dull
and dirty work, an attitude which
has helped Sweden become
prosperous.

MORE THAN A
HANDSHAKE

If all has gone well, the dramatic
handshake in space between
American astronauts and Russian
cosmonauts will have taken place
(it was due on July 15) following

the docking of the Apollo and
Soyuz spacecrafts.

The ceremonial aspects of the
occasion will perhaps have added
credence to current political moves
at detente between the two nations.
But after this phase of the opera-
tion, which you may have seen on
television, the real work began. In
the American case the astronauts
were due to conduct some 20
scientific investigations over the
following five days. And of several
groups of experiments the most
important for the electronics
industry was that involving the
processing of semiconductor
materials in a high temperature
furnace under conditions of
weightlessness.

This series of experiments was
started during the Skylab missions
in 1973 and 1974. Results were
promising. An improved furnace
was carried on the Apollo-Soyuz
mission as part of the programme
to confirm earlier Skylab findings
If crystal imperfections can be
eliminated by "growing" .them
under weightless conditions it
should be possible to produce
more transistors per given area of
material and thus produce inte-
grated circuits with the ultimate in
component density.

The orbiting factory may not be
too far in the future. It is quite
conceivable that within a few
years we shall not think it at all
unusual that deliveries of semi-
conductor crystals should arrive
regularly on earth from outer
space.

MARITIME COMSATS
A more immediate prospect is

the realisation of commercial ship's
communication by marine satellite.
W. Martin Lovell, deputy technical
director, Marconi Space and De-
fence Systems, gave an up -date on
the situation of the European
MAROTS programme at a Com-
munication Conference in Rotter-
dam.

Starting as a British national
programme, MAROTS has now
been transferred to the European
Space Agency (ESRO). Structure
thermal tests are due for comple-
tion this year, the engineering
model completed by mid -76, the
qualification model completed
early in 1977 and the flight model
ready for launch by Delta 3914 in
October 1977.

As well as being responsible for
the communications module, Mar-
coni are pressing ahead with a

shipborne terminal for general
marine use. The big market will not
come until the 1980's when the
system has been demonstrated and
successful and ship owners decide
they can't afford to be without it.

Nobody is better qualified in
marine communication than Mar-
coni, the first company in the
world to exploit maritime communi-
cation by radio 75 years ago.

Practical Electronics September 1975 745



A selection of readers'
suggested circuits. It
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.
Any idea published will
be awarded payment
according to its merits.
Why not submit YOUR
IDEA?

F.M. CENTRE TUNING METER
N v.h.f./f.m. broadcasts, the best

I reception is arrived at when
one tunes to the centre of the S
curve of the detector stages, i.e. OV
d.c. output from the detector coil
(when conventional detector is em-
ployed).

Fig. 1 shows a circuit which
allows conversion of a signal
strength meter into a centre tuning
indicator; the only modification
required is the addition of a centre
mark on the meter scale.

The circuit gets its input directly
off the detector output (before any
coupling capacitors). The f.e.t.
serves two purposes: (a) very high

TWO FUNCTION R C
CODER

rte circuits shown in Figs. 1 and 2
I were developed as a result of the
1971 series "Logical Radio Control".
I had difficulty in getting the coder
described in the series to work
reliably and so it was modified so that
the train of monostable-generated
pulses was triggered by an astable
multivibrator.

This gave a system of fixed cycle
time which, if the individual pulse
lengths were kept short. made the
generation of a synchronising pulse
unnecessary as long as a suitable
decoder was used.

Difficulty in obtaining the retrigger-
able monostable (F9601) resulted in the
development of a 2 -channel decoder.

The coder can easily be built on
Veroboard or a p.c.b. can be made up.
Due to the short rise and fall times of
the pulses, short wiring is desirable.
Decoupling of the supply with 0.1p.F
capacitors is also advisible. The proto-
type was powered from a 6V battery
with an 0A81 diode connected in the
+ ve lead.

Testing with an oscilloscope should
show a waveform of 36ms pulses (at
the collector of TR3) 0.3ms apart. The

412V

input impedance, so as not to
affect the audio and stereo switching
signals and (b) it responds to nega-
tive signals, yet does not require an
additional negative rail.

One would find that due to the
large spread of parameters, one
would have to alter slightly the
values of RI, which could be re-
garded as the gain control. R3 may
also have to be changed. depending
on the meter employed.

To adjust the circuit, it is
required to tune into the far right
of the f.m. scale, far from any
broadcast station, and adjust the
preset until the meter indicates
centre.

Since no modification to the meter
itself is required, this circuit lends
itself easily for switching from
centre tuning function to peak signal
tuning function.

Fig. 1
output of IC3 should be pulses whose
length will depend on the setting of
VRI and VR2. The length of these
pulses should be variable from
approximately Ims to 7.5ms.

For those requiring control over
more than two functions it would be

Fig. 1

INPUT FROM
ASTABLE
(153 OUTPUT)

Fig. 2

M. Greenfeld,
Leeds.

possible to add at least one more if not
two more monostables but care must be
taken that the maximum total pulse
length does not exceed the fixed
cycle time of 36ms.

S. D. G. Tucker.
Oxford.

vcc

OUTPUT TO
MODULATOR

COMMON
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CAR GAS DETECTOR
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Fig. 1

BP 1 387 488

FUEL II
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Claims for a simple gas detector
primarily for use in motor vehicles
is outlined in BP 1 387 488 filed by
TRW Inc.

Exposure to anything over fifty
parts per million of carbon mon-
oxiae for a period in excess of one
hour can affect the capability of a
driver, even though twice this con-
centration at three hours' exposure
will be needed to cause perceptible
effects. Thus, a leaky exhaust pipe
can take the edge off a driver's
performance without him realising
it.

The circuit Fig. 1 shows a fuel
cell which includes an electrode in
the form of a heating element. This
element is connected between
supply, via ignition switch, and car
earth to maintain a temperature of
about 600 C. The element is sur-
rounded by a porous refractory
shroud of silica and alumina, the
shroud being coated by a porous
layer of tin oxide or other catalytic
metal oxide.

A second electrode is connected
via VR1 to the base of TR1. The
latter has its collector -emitter cir-
cuit connected to the warning lamp
and earth respectively.

The catalytic coating causes
oxidation of any carbon monoxide
present and the release of ions.
This causes current to flow across
the electrodes and TR1 to conduct
and operate the alarm.

The value of VR1 is adjusted to
control triggering of the alarm, for
instance at a concentration of car-
bon monoxide in the atmosphere
of 100 parts per million.

LOUDSPEAKER FILTERING

In BP 1 385 346, Saba Schwarz-
walder Apparate-Bau-Anstalt August
Schwer Sohne GmbH refers to the
undesirable group radiation or in-
terference effects which occur
when several identical loud-
speakers are used in a single small
cabinet.

Where it is required to use one
high frequency tweeter or mid-
range unit with more than one
identical bass speakers, it is un-
acceptable to have the bass
speakers sharing the same load at
the region of crossover with the
middle or high range units.
Although the bass units may share
the same load over a part of their
operating frequency range, all but
one of them must be rolled off to
zero well before the crossover
range. According to the inventors,
this roll -off should be at around
12dB per octave and start at least
an octave below the crossover
point

A suitable circuit is shown in
Fig. 1. Two low frequency speakers
of identical type are independently
filtered. Loudspeaker LS1 is in
series with inductance L1 and in
parallel with C1. LS2 is in series
with L2 and in parallel with C2.

As shown in Fig. 2, the filter for
LS1 is a low-pass filter with a top
cut-off of substantially fo. The filter
has a slope of 12dB per octave and
overlaps the curve of the high pass
filter for a tweeter. The filter for
LS2 also acts as a low pass filter
but with a cut-off at f which lies
more than an octave lower than 10.
Thus, only LS1 is effective at the

P

BP 1 385 346

Fig. 1

LS2 ; LSI, TWEETER

Fig. 2

O
overlap region and there is no
group effect.

TV SOUND UNIT BP 1 389 228

In BP 1 389 228, Dinosaur Elec-
tronics Limited,* assignees of
Anthony Burton of Windsor, claim
commercial protection for a TV
sound unit. This enables high
fidelity sound to be derived from a
conventional TV receiver by pick-
ing up stray i.f. sound radiation,
demodulating it and feeding it to
the auxiliary socket of a conven-
tional hi-fi system. The patent
appears to cover the commercially
available Telefi, and the claims are
probably broad enouah to monopo-
lise most other stray pick-up
systems, including last month's PE
design.

As previously explained in this
column, British Patent Law is not
such an ass as to prevent amateur
constructors from conducting
private experiments in their own
homes (for instance based on
circuitry published in the elec-

constructor who feels inclined to
move on into even low -scale
production of a patented device
should take legal advice before
doing so.

The Dinosaur patent explains
how the tuner output of a con-
ventional television receiver is
passed to an i.f. amplifier and
vision detector. This feeds a vision
signal to the video circuits and a
sound carrier signal to a sound
i.f. amplifier, a limiter and a
frequency discriminator.

The sound carrier signal is
equal to the difference between the
vision and the sound carrier
frequencies and is frequency
modulated with sound information.
Inevitably there is stray radiation
from the i.f. strip, and in 1971 the
inventor lodged a patent claim for
the straightforward but clever
approach of capturing some of this
stray signal by a tuned pick-up and
amplifying and demodulating it to
provide a high quality audio signal.

The patent covers all types of
pick-up, including a coil or aerial
and various transformer circuitry
for connecting the pick-up to the
external amplifier and demodulator.

*The above mentioned patent
is now held by Rola Celestion Ltd.,
manufacturers of the "Telefi"
sound unit.

Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cray, Orpington, Kent. Price 33p each
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Table 6.1. Optical energy gaps of photodetec-
for monitoring shaft rotation or position. for materials

THIS final article of the series looks at some opto
electronic devices and digital encoding transducers

SOME BASICS OF LIGHT
Technically, the term "light" means electromagnetic

radiation having a frequency or wavelength which can
be perceived by the human eye. The percentage of the
available electromagnetic spectrum occupied by visible
radiation is in fact very small and covers the wavelength
range from 4,000 to 7,000 A (Angstrom units). The
wavelength and frequency of the electromagnetic
waves are related to the velocity of light by the well-
known relationship:

Velocity = Frequency Wavelength
The velocity of light is approximately 3 x 108

metres/second and is a constant. Consequently short
wavelengths correspond to the high frequencies and
vice versa. The wavelength range above, quoted in A
can be related to more common units of length by
noting that

I A = 10 -"cm and 10,000 A = 10-3mm =
Thus the wavelength range of visible light is from
0.4 to 0.7 thousandths of a mm which is very short
when compared to the radio wavelengths in everyday
use.

There are two related aspects of light that are used,
together or separately, to explain many phenomena
associated with light. Optical phenomena such as
interference and diffraction patterns are explained by
a wave theory such as that involved with radio waves.
However, other phenomena are better explained by
the quantum theory in which particle -like aspects of
light are considered. According to this theory, light
can be considered as discrete quanta or packets called
photons.

These photons are uncharged particles each having
an energy which depends only on their frequency or
wavelength as given by

Energy (in electron volts) =c

where h is a constant (known as Planck's constant),
c is the velocity of light and A is the wavelength of
the light.

Notice that this relationship shows the energy as
increasing as the wavelength decreases. The energy
associated with any particular wavelength of light can
be obtained from the above equation, which can be
-amplified by putting in the values of c and h thus,

12,400Energy E (in eV) -
A (Angstrom)

North Staffordshire Polytechnic

Energy
Chemical Gap

Material Symbol at 300 K
(eV)

Cadmium Sulphide CdS 24
Cadmium Selenide CdSe 1.7
Gallium Arsenide GaAs 1 4
Silicon Si 1.1
Germanium Ge 0.7
Indium Arsenide InAs 0.43
Lead Sulphide PbS 037
Lead Selenide PbSe 026
Indium Antimonide InSb 023

For the visible spectrum limits this will give us
Violet light (it z, 4,000 A), E = 31 eV
Red light (A z 7,000 A), E = 1.77 eV

Incidentally, the electron -volt unit of energy is the
energy acquired by an electron when raised through a
potential difference of one volt. Compared to the more
familiar units of energy, the Joule, the eV unit is very
small and the two units are related by

1 Joule = 624 x 1018 eV
Photons can be emitted from the atoms of certain

materials when electrons within change their energy
from a high level to a lower level. The energy of the
emitted photon will be equal to the energy lost in
falling from the high to the low level. This energy
difference is known as the energy gap and is also
usually expressed in eV. Photons can also be absorbed
by a variety of materials. If the energy of the entering
photon is greater than the inherent energy gap of. the
material the valence electrons in the material can be
excited and lifted up to the conduction band level
with the resultant creation of free electron (and hole)
current carriers. This particular process is in fact the
basis of operation of all photodetectors, regardless of
the particular media. Typical energy gaps for several
materials used in the manufacture of photodetectors
are shown in Table 6.1.

BASIC PHOTO -DETECTOR PARAMETERS
The photodetector transducer is the heart of most

opto-electronic systems and the selection of the best
detector for the particular application is often very
important. Obviously the photodetector must be con-
sidered in relation to the light source, which might be
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the sun, a filament lamp, a light emitting diode or a
laser. Photodetectors can be divided into two classes.
1. Thermal Detectors in which the radiation is ab-
sorbed, converted into heat, and the detector responds
to the change of temperature.
2. Quantum Detectors which respond directly to the
incident photons. This class can be subdivided into

(a) Photo -emissive, where the incident photons
release electrons from the surface of the detector
material. This phenomena occurs' in vacuum, as in
vacuum photo -diodes or phototube multipliers.
(b) Photo -voltaic, where a voltage is self -generated
when light strikes the detector without any external
bias. The solar cell is a well known example of this
type but photo -diode operation is also based on this
effect.
(c) Photo -conductive, where the conductivity of the
photo sensor changes as a function of the incident
light. These can be undoped devices such as photo -
resistors, or doped photoconductors such as photo -
diodes and similar devices.
In the selection of a photodetector transducer it is

usually necessary to consider the following four
parameters in relation to the application.

SPECTRAL RESPONSE
This is really a measure of the wavelength range over

which the detector can respond. If the lightsource
spectrum ranges from, say, 4,000 to 8,000 A with a peak
at 6,000, then a detector with a similar response, or at
least an appreciable spectral overlap, should be used.

vt
to a

FIRST DYNODE

ELECTRON BEAM G
ACED BY

SECONDARY EMISSION

Fig. 6.1. Operating principle of the photo -
multiplier tube in diagrammatic form

CASE

OUTPUT
SIGNAL VOLTAGE

Fig. 6.2. Simplified construction and circuitry
associated with a CdS cell

FREQUENCY RESPONSE
This relates to the speed with which the detector can

respond to changes in the level of the incident light and
is important when modulated radiation is to be used.

NOISE
Any random fluctuation of output current or voltage

constitutes an unwanted noise signal. The term dark
current is often used to denote the d.c. photodetector
output current that exists under dark conditions
whereas the noise current is the random a.c. output.
Noise is directly proportional to the square root of the
detector area.

RESPONSIVITY
This refers to a detector's sensitivity or output per

unit light input. The responsivity can be expressed in
various ways such as .output current in milliamperes
per input radiant light flux in watts.

SIGNAL/NOISE PERFORMANCE
The minimum detectable signal level will depend on

the amount of noise produced within the photodetector.
The performance is sometimes specified in terms of a
Noise Equivalent Power (NEP) which is defined as the
input (signal) power required to produce a signal/
noise ratio of unity when using a bandwidth of 1Hz.
Since the noise depends on the area of the photodetec-
tor and the bandwidth being considered, care must be
taken when comparing different devices.

A variety of common photodetectors will now be
dealt with in some greater depth.

PHOTOMULTIPLIERS
One of the traditional devices for detecting light is the

photomultiplier tube. These devices provide high
sensitivity and speed and the operating principle is
illustrated in Fig. 6.1. Incident light releases electrons
from a photocathode which has peak spectral response
in the 4,000 to 5,000 A range. The electrons are focused
and accelerated towards the first dynode by appropriate
electric fields and here additional electrons are released
by the process of secondary emission. The number of
secondary electrons emitted per incident primary
electron, ranges between 1 and 5 typically and by using
a series of dynodes, current gains (overall) of 103 or
more can be obtained.

Photomultipliers and their newer counterparts,
continuous channel multipliers, are usually the best
choice for applications requiring extremely low-level
light detection with frequency responses greater than a
few megahertz. However, a wide range of solid state
photo sensor/amplifier configurations are possible
which can give comparable speed or sensitivity, and
superior performance can often be achieved in low
speed applications.

BULK PHOTOCONDUCTORS
In these devices a thin film of photo -conductive

material is exposed to the incident light. Provided the
energy is sufficient the photons can release electron -hole
pairs in the material and the resistance of the cell
therefore falls as the intensity of the light increases. An
external battery and circuit is required for these devices
and Fig. 6.2 illustrates the principles outlined for one
particular device; the CdS cell.
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Such cells exhibit an approximately exponential
variation of resistance with ratios of dark to light
resistance of about 1,000:1. The response is relatively
slow, especially when the light source decreases or
goes off, since it takes longer for the electrons to "drain"
back to the valence band due to trapping in imper-
fections within the material. Resistive photo conduc-
tors also exhibit temperature effects which vary with
light level and generally speaking the faster response
materials are less temperature stable than the slow
response types.

PHOTODIODES
In this case the detector uses a doped semiconductor

p -n junction and the incident radiation generates hole/
electron pairs providing the photon energy exceeds the
energy gap requirements. The pair generation will
occur at various depths depending on the energy of the
photons and the nature and thickness of the materials.
If the pairs are produced outside the junction depletion
region there is a greater probability of them recombining
so the depletion region is often widened by increasing
the reverse bias across the diode.

This also decreases the transit time of the holes and
ziectrons. Sometimes an intrinsic layer is interposed
between the p and n regions and this gives the device a
p.i.n. structure which also produces a wider depletion
region. The p.i.n. photodiode has a lower junction
capacitance by virtue of the increase in the "plate"
separation and this makes the device much faster than
the conventional p -n type.

The p.i.n. structure also exhibits low noise and dark
current plus greater efficiency at the longer wavelengths.

A typical structure is shown in Fig. 6.3 together with
typical current -voltage characteristics. Operation with
fixed reverse bias gives a current mode (high internal
resistance) characteristic in which the output current is
a linear function of incident radiation over about ten
decades. Operation at constant bias current is also
possible but gives more distortion in "linear" applica-
tions and a greater dependance on environment and
bias current stability.

Fig. 6.4 illustrates the current mode where the reverse
bias voltage across the diode is provided by the amplifier
action and supply V. The virtual earth principle
resulting from A )> I means that e is almost zero. The
diode bias is thus fixed at VB volts and the photodiode
current, 1p, is used to drive the amplifier as a current
to voltage converter, to give an output voltage pro-
portional to diode current.

AVALANCHE PHOTODIODE
The avalanche photodiode is a special photodiode

designed for operation in the avalanche breakdown
region in order to achieve internal photo -current
multiplication. The electrons, produced by pair
generation, drift into the avalanche region of the device
where they are rapidly accelerated by an intense electric
field. The high velocities give a high probability of
generation of additional electrons by impact ionisation.
The ionisation rate is a strong function of applied
voltage because the electric field strength determines the
energy of the generated current carriers and hence the
overall current multiplication. The avalanche photo-
diode is a sort of solid state equivalent to the photo
multiplier tube.

SOLAR CELLS
The advent of the space age resulted in extensive

research into the area of direct conversion of solar
energy into electrical energy. More recently, a growing
need for energy conservation has come about and it
seems likely that solar cell development will continue
for certain applications. To be a good energy converter
the solar cell spectral response should match the sun's
spectrum which peaks at about 5,000 A and yields an
irradience level of about 100mW/cm2 at the earth
surface. For energy conversion applications it is also
desirable to have a high power conversion efficiency.
'Typical solar cells for such applications must have

low internal resistances and the basic structure, opera-
tion and fabrication are similar to the silicon photo -
diode. The doping levels and areas are much higher
however and the top layer of the junction is very thin
to extend the U.V. response to match the solar spec-
trum. In some cells the contact resistance is decreased
by using a fine mesh contact and normally the cells
are operated without bias in the photo voltaic mode.

Solar cells are often used in photographic exposure
meters. In this application the solar cell is superior to a
photodiode due to the larger area and therefore high
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These

SONY HALF PRICE
top quality SQ Decoder/Amplifiers are offered at half price while stocks last.

Brand new in manufacturers' cartons with one year guarantee.
MAIN
SODECOOERAMPLIFIEn
SOA 100 A MISS/0 and 'pace ..ring SO difiC00,rrIplifier
which can convert your aisting stereo .yetem (providing your
amplifier ha.. tape/source monitorewitclgto exalting 4channel
realism -just add model SOA 100 end  pair of rear weaker.
Other features include tone controls. Wimp control.. end
Power amplifier awing 6W RMS output per channel. muter
volume control for simultaneou. adjustment of 4 channel.

Mand decoder output controls for independent use of decoder.
any of your favourite ertists are now recording albums In 50-

e.k at your local record shop.

REC. RETAIL £52.00 incl. VAT

OUR SPECIAL HALF PRICE OFFER
ONLY £28.00 incl. VAT
Please add f1.50 P. A P. and insurance

DECLON FOAM SPEAKER FRONTS

as used by leading manufacturers

18f x 10 x black or brown £2 00 each

22 x 12 x brown £2 50 each

29 x 11 x brown £3 00 each

26 x 15+ x .11 brown £3 00 each

Prices include VAT and Post and Packing.
Can be easily cut to suit any loudspeaker
enclosure.
Pattern as illustrated.

SQA 200
OUR SPECIAL HALF
PRICE OFFER
£38.80 incl. VAT
REC. RETAIL PRICE £77.68 incl. VAT
Please add C1.50 P. & P. and insurance

SQA 200
SO DECODER/AMPLIFIER
SOA 200. Providing an output of SW RMS per channel for the rear speakers, SOA 200 is a decoder
amplifier designed specifically to work with those complete audio units systems provided with a
tape -source monitor switch. Now that so many of your favourite artists are recording SO albums
the addition of SOA 200 plus a pair of rear speakers will add a new dimension to your stereo system

THE FABULOUS SANSUI 210 TUNER AMPLIFIER

- - -

REC. RETAIL PRICE
£111.85 incl. VAT
OUR PRICE
£74.95 incl. VAT
 C1.50 P. A P and insurance

210
Sansul 210 34W AM/FM Stereo Multiplex Tuner Amplifier. Equipped with an FET front end
for exceptionally sensitive FM reception, linear scale FM dial for precise tuning and auto-
matic FM stereo/mOno switching, this model also provides a full system of accessory circuits.
wide 30 to 25.000Hz power bandwidth and holds distortion to less than 1%.

CHEQUES medway maCHEQUES, 0 s AND l order co.iMONEY ORDERS TO

P.O. BOX 4G
GILLINGHAM
KENT, ME7 5LB

nemINF111111PIUS
Digital Displays

SLAT RED LED 0.3"
DIGIT 0-9DP 89p ea
GREENAYELLOW £1.40

JUMBO LED 0.6" 747
DISPLAY £2.25 ea.

3015F 0-9DP £1 ea.

ZENON FLASH TUBE
E4. .Data 15p.

LEDS Ted .T3IP
LEDS 209 STYLE ONLY 13p ea
TIL 209 WITH CLIP RED 15p ea
TIL 211 A CLIP GREEN 29p ea
LARGE 0.2" & CLIP RED 17p ea
LARGE 0.2" CLIP GREEN 30p ea
209 STYLE OR .2.0RANGE 29p ea
INFRA RED LED £1.2N5777 33p.

PHOTO
TEC12 PHOTO AMP/SCMITT/RELAY
DRIVER or LED TTL INTERFACE 81p

FLUORESCENT LIGHTS 12V MADE IN UK
8 WATT 13" £3. 13W 22" £3.50

0161TiiL CLOCli
IC AY51224 4 DIGIT CLOCK £3.75
MM5311/4 6 DIGIT CLOCK £7

CASSETTE
mechanics
NEW 8tk CARTRIDGE MECHANISM E8

STEREO CASSETTE MECHANISM £13.75
Suitable for 'PW ASCOT' recorder
with heads etc.SEND 15p for DATA

INTEGRATED
CIRCUITS

709 DIL14 29p LM377 2x2WE2.87
555 TIMER 54p LM380 2W AF 89p
703 RF/IF 28p 1.8381 2xPre £2
709 T099 23p LM3900 4x0PA89p
709 DIL 14 28p MC1303 E1.20
710 DIL 14 34p MC1306 sap
723 Reg, 54p MC13105LEDE2.65
741 DIL 8 279 MC1312 SQ £2.10
741 DIL 14 29p MC1330 69p
741 TO99 29p MC1339 2xPre £1
747 2x741 70p MC1350 55p
748 DEL 8 33p NE536 fetOPA E2
7805 5V £1.40 NE540 Driver £1
7812 & 15 E1.40 NE550 2vRef 79p
76013 68 AF £1 NE555 Timer 55p
8038 SIG GEN £3 NE556 2x" £1.20
CA3028 El NE560 PLL £3.15
CA3046 55p NE561 PLL £3.15
CA3048 E2 NE562 PLL £3.19
CA3052 £1.50 NE565 PLL £2.69
CA3054 El 5N72709 709.28P
LM300 2-201' £2 SN72741 741 26p
L11301 OPA 45p SN72748 748 33p
L61304 0-40V £3 SN76660 IF £1
1.11307 OPA 49p SN76611 IFt1.25
LM308 HiBo 95p TAD110 &IF £2
LM309K 5V E1.48 TBA810 7WAF 99p
LM372 IF £1.80 ZN414 RI E1.09

SPECIAL OFFERS
2N3055 FULL HIGH SPEC 115W 37p
741C SPIN DIL 27p.10C400011 33p
NE555 TIMER 55p,20414 RX £1,09
BC109 9p.2N3819e 16p.BFY51 15p

1411 Tri.
7473/74/76 29p

7400 GATES 13p 7475 45p
7404 INVERT 17p 7490 52p
7401/2/10etc14p 7491/2/3/4 59p
7413 SCMITT 31p 74100 74175 El
7440 BUFFER 14p 74121 32p
7447 DRIVER 89p 74123 59p
7470 A 7472 29p 74141(&7441)73p

Elaatrulias hi.
MONET:AM* IF NOT SATISFIED.
Lottictlams. LOW PRICES.
ALL. 13880184018 TOP GRADE FULL
SPEC omots.cALLEas WELCOME.

W IN DS OR ,RERKS. CATALOGUKIWST FREE SEND SAE.
58/ 60 G ROV E R BARCLAYCARD & ACCESS x POST.

SEND C,W.0, ADD VAT TO ALL PRICES IN 0.K.P&P 15p. EXPORTS 50p.

TRANSISTORS
& DIODES

Price each
AC127 & 128
AC187 & 188
AD149
AD161 & 162
BC107 & 108
BC109
BC147/8/9
BC157/8/9
BC167/8/9- 12p
BC177/8/9 18p
BC182/3/4A4L10p
BC212/3/4.44L11p
BC170/1/2 17p,
BD131 & 132 39p
BFR51
BFR50/51 23p
BFR50/51 23p
101188 250V 29p

BF150/1/2 15p

BSX19/20/21 16p'
MJE2955 90p
MJE3055 65p
MPU131 PUT 49p
0A91 0A81 6p
0A81 & 0A91 6p
TIP 29 & 30 52p
TIP 31 & 32 69p

MATCHING 16p
INS,BUSH SET1Op

TIP 41 70p
TIP 42 88p
TIP 2955 90p
TIP 3055 55p

TIS43 se.2NE648
ZTX1098301 13p
184001 4p
104004 a 7 7p
104148 & 914 4p
20697 14p
2070658 lip
202646 UJT 32p
2N2904 & 5 20p
202926royg 9p
203053 17p
203055 115W 37p
2N3563 & 64 16p
203614 49p
2N3702 & 3 9p
2N3704 & 5 10p
203706 & 7 9p
203708 & 9 Op
203710 & 11 10p
203819E FET 16p
203823E PET 17p
203904/5/6 15p

PULL SELECTION IN OUR FREE LISTS,

16p
19p
43p
33p
9P

10p
10p
12p

NEW TRAMPUS FULL SPEC PAKS

PAK A 10 RED LEDS our choice El
PAK B 4 741 OP AMP . . E1
PAK C 4 2N3055 ELD 12 BC109 £1

PAK E 10 BC182 ELF 11 2N3704 £1
PAK G 8 BFY51 £l.H 9 2038194El
PAK J 9 2N3053 £l,K 40 10914 El

BZY88 400m8
ZENER DIODES 9p

BRIDGE RECT
1A 50V 20p

BR100 DIAC 25p

1A/50V SCR 36p
TAG1/400 55p
C106 A 7 SCR D1
4A/400V 53p
SC1460 TRIAC
10A 400V 75p

vero youSVARIV
VERO PINSx36 28p.
COPPER CLAD VEROBOARD 0.1"

2i"x5" 29p 21x31" 26p.3Ix3i"31p.
3I"X5" 31p 31x 17" £1.50

DIL IC's BOARDS 6x41. £1.50
24 way edge connector 00p.
36 way 90p. PLAIN 31.x17.
FACE CUTTER 45p,FEC ETCH PAK 50p

411/411111011/Pein(5g0
PRINTED CIRCUIT BOARD KIT £1.69
DECON NO MESS ETCH PAK NEW 69p
DECON DESOLDER BRAID REEL 59p

H EATS INKS
5F/T05 & 18F/T018 5p ea.TV4 15p.
TV3/T03 16p.EXTRUDED 4" 411 29p.

TGS308 GAS DETECTOR £1.80 .R.

LOGIC PROBE TTL TESTER PEN E5

CAPACITORS

CERAMIC 22pf to 0,1uf 50v 5p,
ELECTROLYTIC:10/50j100 of in
10v 5p,25v 8p.50v 813.2uf/10v 5p.
1000 of/25v 18p.200/500 25v 9p.

POTENTIOMETERS (POTS) AB or EGIN

LIN or LOG ROTARY 13p,SWITCH 14p
DUAL 45p.kLIDERS 29P.STEREO 57p
KNOBS 70471E5E7S 6PRESISTORS lip

SWITCHES: SPST 18p. DPDT 25p.

DIN PLUGS ALL 12P. SOCKETS 10P.
ALI CASES AB5/AB7 5Op.AB13 65p.
TRANSFORMERS IA 8v6v or 12v12v
Only El , 34.100mA type CT 75p.

OIL sockets
TEXAS GOLD
LOW PROFILE ea
8,14.5 16 PIN 13p

SOLDERCON STRIPS:
100 PINS 50p.1K £3.
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Sinclair System 4000

The watts...
Black, beautiful, and incredibly
good value. Sinclair's two self-
contained hi-fi units - in one
handsome, elegant style.

A17 watts per channel
amplifier and a matching
FM tuner.

The amplifier offers 17 W
RMS per channel output...
0.05% total harmonic
distortion... and a price tag

of around £50.
The System/4000 tuner

completes a handsome, hard-
working system.

Engineered and designed
to accompany the System
4000 stereo amplifier, the FM
tuner matches it in specification
and design - and at around £40
completes a system of
outstanding value.

and the wherefores.

Get the full technical
specifications...

See what impartial hi-fi
journals thought of its
performance...

And read up on the rest of
the Sinclair range...

It's all in the Sinclair hi-fi
range fact -file.

Send for Sinclair's
fact -file now!

See if the answer's here -
the information on the
component you've been
looking for.

Simply cut the coupon and

send it to the no -stamp -needed
FREEPOST address below.

We'll send you the Sinclair
fact -file - giving you all you
need to know about System
4000, and the rest of the
Sinclair hi-fi range.

Plus information about a
few extras you're sure to find
rather interesting.

You've plenty to gain... so
cut the coupon now!

Sinclair Radionics Ltd,
London Road, St Ives,
Huntingdon, Cambs., PE1741-U
St Ives (0480) 64646

Please send me the Sinclair range fact -file immediately

I Name

IAddress

1

PE/8/4K I

To: Sinclair Radionics Ltd, Please print
FREEPOST, St Ives,

I

ILLuntingdon,Cambs , PE174BR Sinclair

RS
TVALVE MAIL ORDER CO.
16a WELLFIELD ROAD, LONDON SW 16 2BS

SPECIAL EXPRESS MAIL ORDER SERVICE

11421

12123

11485

114203
1N256
124645

1N725A
114914
1244007
18113
1E202
20371
20381
20414
20417

29
047
0.86
048
040
0.60
046
0.80
046
0.12
045
041$
0.40
0.22
0.80
0.26

214404 0.28
214697 046
214698 040
214706 0.12
2N706A 042
214708 045
214709 0.40
2141091 045
2141131 045
2141132 044
2141302 0.18
2141303 0.18
2N1304 0.28
2141801 822
2N1806 0.08
2N1307 0.28
2N1308 048
2N2147 0.78
2142148 0.60
2142160 0.78
2142218 043
2142219 0.26
2N23694 0.16
2142444 1.99
2N2013 0.75
2142646 0.60
2242904 040
2142904A 0.26
2N2906 0.20
2N2907 0.23
2142924 043
2242925 0.16
2242926 0.12
2143054 0.48
2243066 045
2143702 0.11
2148701 0.16
2143706 0.11
2143707 0.12
2143709 0.10
2213710 0.11
2143711 041
2143819 048
2144289 040
2N2027 043
22150138 043
28301 049
28304 145
281501 0.75
28703 1410
AA 129 0.20
AAZ 12 045
AAZ 13 042
AC107 851
AC126 0413
AC127 085
AC128 045
AC187 0.21
AC188 0.20
ACY17 0.40
ACY18 047
ACY19 0.27
ACY20 0.22
ACY21 042
ACY22 046
ACY27 045
ACY28 045
ACY99 0.78
ACY40 0.22
ACY41 0.22
ACY44 042
AD140 0.80
AD149 040
10161 0.44
1D162 0.44
AF106 040
411114 0415
AF115 045
11,116 0.25
12117 0414
AF118 047
AF119 0.20
111124 040
.4F125 040
AF126 040
42127 040
AF139 0.41
0178 045
AF179 045
1F1130 045
17181 040
12'186 048

tp OP
AF211 145 BY213 825
AFZ12 240 BYZ 10 0.45
A8Y26 0.25 BYZ 11 0.40
A8Y27 0.33 BY21.2 0.40
A131/28 825 BYZ13 0.42
AS Y 29 0.30 BYZ 15 1.25
A8Y38 0.25 BY210 0.60
AST50 820 B2188 0.10
ASY51 840 C111 855
A9Y53 020 CR81/05 0.35
A8Y55 0.20 CR81/40 0.50
A9Y62 0.25 C84B 1.90
A8Y66 0.33 C8105 3.50
A8221 1.00 DD000 0.15
AS223 0.75 DD003 815
AC104 1.00 DD006 0.25
AUTIO 1.00 D0007 040
110107 814 00008 838
BC108 0.13 003 833
BC1011 0.14 WM 040
BC113 0.16 GiD5 0.33
BCI15 0.20 000
BCII6 0.20 0D12
BCI16A 0'88 GET102
BC118 820 0ET103
BC121 0.20 GET113
BC122 820 GET114
BC125 088 GET115
BC126 0435 OET1I6
BC140 055 OET120
BC147 010 GET872
BCI48 808 GET875
BC148 040 OET880
867157 0.14 GET881
BC158 042 6ET882
BC160 863 GET885
BCI69 0.14 0EX44
BCY31 845 GEX45/1
BCY32 885 GEX941
BCY113 0.88 057.13M
BCY34 845 0J455
BCY38 855 02586
BCY39 1.50 Grng
BCY40 0.80 5101003
BCY42 0.30 101100A
BCY70 0.18 MAT100
BCY71 0.22 MAT101
BCZIO 0.60 MAT120
BC211 0.66 MAT121
B0121 1.00 MJE340
BDI23 1.00 MJE520
BD124 885 MJE2955
BDY11 1.46 MJE3055
BF115 0.20 MPF102
BF167 825 MPF103
BF173 0.28 51PF104
BF181 0.86 MPF100
BF184 0.22 NKTI28
BF185 0.22 NKT129
BF194 040 NKT2I1
BF195 048 NKT213
BF196 815 NKT214
BF197 815 NKT216
BF"' 0'85 NKT2I7
BP898 825 NKT218
B7X12 820 NKT219
BFX13 026 NKT222
BFX29 0.28 NKT224
BFX30 0.28 NKT251
BFX35 0.98 NKT271
BFX63 0.50 NKT272
BFX84 0.25 NKT273
BFX85 828 NKT274
BFX86 825 NKT275
BFX87 825 NKT277
BFX88 0.24 NKT278
BFY10 850 NKT301
BFYI 1 0.50 NKT304
BFY17 0.40 NKT403
BFY18 845 NKT404
BFY19 0.56 NKT678
BFY24 0.45 NKT713
BFY44 1.00 NKT773
BFY50 0.21 NKT777
BFY51 820 OA.)
137Y52 0.20 0A6BFY53 047 0A47BFY64 0.86 0A70
BFY" 0.81 0A71
138X27 0.50 0A73
138X60 0.93 0A74
B8176 018 0A79
BBY26 017 °A8]
138Y27 0.20
138Y51 850 OAK"
BBY95A 0.12 0A86
BBY95 0.12 0A90
BT102/50OR 0A91

0.76 OA%)
.BTY42 048 0A200
BTY79/100R 0A202

0.76 0A210
BTY79/400R 0A211

140 OAZ200
BY100 047 0A2201
BYI26 0.14 0AZ202
BY127 0.12 0A2203
BYI82 045 OAZ204

Op
OAZ203 046
0AZ206 045
0A2207 0.45
OAZ208 0.40
0A2209 0.40
0A2210 040
0A2211
OAZ222
OAZ223
OAZ2.24
0.2.2241
OAZ242
0A24244
OAZ246
0A2290
0C16
OC16T
0019
0C22
0023
0024

0.25 0025
0.10 0026
850 0028
0.40 0029
835 0C30
830 0C35
890 0C36
0'85 0C41
0.50 004!
0.30 0043
040 0C44
0.60 004451
825 0040
0.35 OC45M
840 0C46
0.08 0057
0.45 0058
0.45 0059
0.50 0036
0.50 0070
0.25 0071
0.50 0072
0.50 0073
020 0074
820 0075
825 0076
020 0077
825 0078
0.47 0079
863 OCSI
1.27 0081D
0.77 ocalm
0.40 0001DM
0.36 OCE112
835 0082
0.36 0082D
0.40 0033
030 0094
025 0C114
0.25 0C122
0.24 0C123
0.40 0C139
045 00140
0.45 00141
0.33 0O169
0.30 00170
0.25 00171
0.24 00200
0.20 00201
0.20 00202
020 00203
0.20 00204
825 00205
0.20 00206
025 00207
0.85 00480
0.75 0C470
0.70 OCP71
866 ORP12
0.30 ORP60
030 ORM
0.25 87(68

0X631
0.72 87E635
012 8%1340
008
0.10 8X642 040
0.20
045 8X644 045
0.15 871645 045
040 TIC44 0411

0.18 V15/307 0.75
0.15 V30/2017 0.75
0.18 V60/201 040
0.07 V60/2017 0.75
807 XA101 0.10
807 XA102 0.18
808 XAI51 0.15
806 XA152 0.16
0.20 XA161 045
0.35 XA162 0-23
850 X8101 0.43
0.45 XB102 0.80
845 XB103 885
045 XB113 880
045 I XB121 043

0.40
045
045
0.46
0.26
045
0.85
045
0.38
1.06
1.00
040
1.00
1.85
1.10
0.40
0.40
6.68
045
0.40
045
0.60
0.86
0.40
0.70
040
047
040
0.18
047
0.80
0.60
040
040
0.18
0.18
048
0.60
0.80
040
040
0.64
045
0.80
0.29
0.28
0.20
0.18
045
0.28
045
0.27
040
048
1.00
1.10
0.40
1.14
040
040
040
040
0.64
1.00
040
045
045
1.00
1.10
1.00
040
040
1.20
040
045
0.48
040
045
045
0.78

Open daily to callers: Mon. -Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors Closed Sat. I p.m. -3 p.m.

Terms C.W.O. only Tel. 01-677 2424-7
Post and Packing 10p per order.

V.A.T. Transistors25%, Integrated Circuits 8 .

fp
10170 0.10
7.8271 0.18
rr21 0.25
ZT43 0.25
ZTX107 0.12
ZTXI 08 808
ZTX300 0.13
ZTX304 0.24
ZTX500 013
ZTX503 046
ZTX531 025

INTEGRATED
CIRCUITS
7400 016
7401 0.16
7402 0.16
7403 0.16
7404 826
7405 0.22
7406 0 42
7407 0 42
7408 0 28
7409 0 28
7410 0.113
7411 0.25
7412 0 30
7413 0 36
7416 0.36

7771.10 71

836
0 16
0.25

774:12.53 0.37
0 37

7427 0.87
7428 0.40
7430 0 16
7432 0 37
74337 0 37

0.37
74387 0.37

0.22
7441AN 0.92
7442 0.79
7450 016
7451 016
7453 816
7454 0.16
7460 0.16
74707 0 38

0 38
7473 0 41
7474 0.42
7475 059
7476 0.45
7480 0.60
7482 0.87
7483 1.10
7484 1.00
7486 0.47
7490 0.55
749IAN 1.00
7492 0.70
7493 0.70
7494 0.80
7495 0.80
7496 895
7497 3.87
74100 1 811
14107 0 45
74110 0 58
74111 0 86
74118 0 90
74119 1.68
74121 0.50
74122 0.70
74123 1 00
74141 0 90
74145 1.26
74150 1.75
74151 1.00
7/11g54 2.00

1.00
74156 1.00
74157 895
74170 2.52
74174 1.57
74175 140
74176 146
74190 2.00
74191 2.00
74192 2.00
74193 2.00
74194 1410
7419,, 1.10
74196 1.20
74197 1.20
74198 2.77
74199 242

Plug in sockets
-low profile
14 pin DIL

0.15
16 pin DIL

0.17

Prices correct
when going

to press.
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current capability leading to a more robust meter
movement. The use of the photovoltaic mode means
that a battery is not required and the output current
is a linear function of the incident radiation for several
decades.

PH OTOTRANSISTOR
This device combines the ability to detect light and

provide gain in a single device. The structure is similar
to that of a conventional planar transistor except that
a window or lens is provided in the case. The incident
light generates hole -electron pairs in the vicinity of the
relatively large reverse biased collector -base junction
and these give rise to additional current by virtue of
transistor action.

The dark current is also magnified by this same
mechanism so that there is no basic improvement in
signal/dark current ratio. The collector -base capacitance
also affects the frequency response which is usually
inferior to that obtained from a photodiode/amplifier
combination. Variation of transistor gain (II) with
current also affects the linearity and consequently
their best area of application is in "ON-OFF"situations
such as punched card and paper tape readers.

Linear arrays of devices have been produced for such
applications. More recently photo field effect and related
devices have been developed for specialised uses and
light activated thyristors are yet another example of
the growth that is taking place. Infra red detectors have
also been developed, largely due to military applications
in the first instance and many of these require operation
at low temperatures.

LIGHT SOURCES
The most common form of light source is the incan-

descent lamp which is available in a wide variety of
shapes and sizes. Gas discharge lamps are also well
known and widely used in neon displays and fluorescent
lighting systems, but there is a growing area of applica-
tions for low cost, solid state light sources such as the
light emitting diode (l.e.d.).

A multitude of crystals have been used to produce
I.e.d.s and today various coloured light sources and
displays are available. Combined light source -detector
combinations are also available and are usually known
as opto-couplers. These can be based on any of the
available opto devices but the l.e.d. photodiode (or
phototransistor) is perhaps the most common. These
devices can give a high degree of electrical isolation
and find application in such areas as patient monitoring
and diagnostic medical equipment interfaces. Com-
binations of devices have also been developed as photo -
potentiometers and photo -choppers but the photon -
coupling is a common feature of all these devices.

DIGITAL ENCODERS
A fairly common requirement is to monitor the

position of a rotating shaft and one way of doing this
is to use a shaft encoding disc which carries a particular
optical pattern. The pattern is arranged to interrupt a
series of light signals in such a way that a digital code
is generated that represents the shaft position. The prin-
ciple is illustrated in Fig. 6.5 which shows a pattern for
generatinga 3 -bit Gray code. This code is so arranged that
only one bit of the code changes at any one time and
thus the alignment problems of binary-coded discs are
avoided. The three circular bands on the disc are broken

XXXXXXXXXXXXXXXXXXX
X
X
XX
X

X
X
X

ROTATION
3 LAMPS,---H.--, 3 DETECTORS,--H--,

.------- -*

X ,

LI 0 DIAO\%, 0 CV D2'2

X -:-.--=--- I-2 0 4:
02= .--V M

X
SHAFT

r /
X
X

NBAumN8ERD

SEE TEXT
..LA \,\

DISC

:4 SHADING SHOWS OPAQUE
X

XSECTIONS CE DISC

xiFig. 6.5. Disc pattern and general arrangement x
for generating a 3 -bit Gray -code for shaft

:11: rotation position detection

:14

:I: Table 6.2. 3 -Bit Gray -coded disc patterns X
X Band 1 Band 2 Band 3 3 -Bit Code :II:

:4Same
 Pattern L L 111

1,0 x....
L
L

010 X
B

II
8i 011

DC

:14 B 001
000 :4

:4

fgi
B 1

X r W Ili 101 X
:011: Same X
x Pattern L 1., L 111

X Notes Logical 1 L (Light passes) X
:4 Logical 0 == B (Light blocked) X
X 0 Shows the bit which is changing X
X X
XXXXXXXXXXXXXXXXXXX
into segments and it is assumed that the shaded seg-
ments cut off the light sources from their respective
photo -detectors when they fall between the lamps and
detectors (such as LI, Dl). Starting with all bands
"transparent", as in the region where the band numbers
are shown, and assuming clockwise rotation of the
disc with the letter L corresponding to the passage of
"light" and B for "black" (or dark -current conditions
in the detector) we get the sequence of events shown
in Table 6.2.

The position of the disc is identifiable, to within any
one sector of 45 , by a unique 3 -bit code. As the disc
rotates only one bit change occurs at the sector boundar-
ies due to the relative position of the segments within
the three bands.

Shaft speed can be determined by using a series of
holes, equally spaced around the periphery of a disc, to
chop a light beam and so produce a pulse train whose
repetition rate is proportional to speed of rotation.
Obviously N holes in a disc rotating at n revs. per
second will produce an output having a frequency of
N x n pulses/sec.

Light sensitive devices can obviously be used in a
wide variety of applications. For example it is possible
by suitable diffraction gratings or discs, to produce
interference patterns involving alternate light and dark
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Send payment with order (U.S. FUNDS only) BANK DRAFT or INTER-
NATIONAL MONEY ORDER (include receipt with order). Shipment made
via first class airmail parcel within five days after receipt of order.
Sorry no C.O.D.

bands. These patterns of "lines" can be detected and/or
counted by opto-devices and using these techniques it
is possible to measure angles of inclination of the
gratings, or rotation angles of discs and shafts, to very
high accuracy.
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PE A VOLUME OF
PRACTICAL KNOW-HOW

... can be made using these new -look self binders
for PRACTICAL ELECTRONICS to become your
most valuable source of reference. With the Easi-
Binder current copies can be inserted as they are
received, without waiting for the completion of
twelve issues.
They are attractively made with the title blocked in
gold on the spine with the current (or last) volume
number and year. For any previous volume numbers,
please advise year and volume and a separate set
of gold transfer figures will be supplied.
At L190 (including VAT and postage), they are
obtainable from:

Post Sales Department, IPC Magazines Ltd.
Carlton House, 66-68 Great Queen Street

London, W.C.2
I enclose P.O./cheque value for...binders at
£1.90 each for Practical Electronics Vol. No's.
Name

Address

Date PE
NEW! SPACE AGE KITS DIRECT FROM THE U.S.

G THE WORLD'S
eseIJI FIRST LED DIGITAL

?IA WRIST WATCH KIT
SINGLE I.C. WATCH PROVIDES HOURS/MINUTES/
SECONDS/DATE ON DEMAND-SAVES BATTERY POWER

ONLY '£39 .50 =CZ,'"
 CI 25 Airmail postage insurance. etc.

LOOK AT THESE AMAZING
FEATURES!

* Easy 2 button operation.
* Easy to read LED display with anti -glare

filter
* Crystal controlled accuracy. adjustable to

2 seconds or better per month.
* Incorporates the latest in solid state

technology.
* Quality nickel -silver case included Case style

may vary from that illustrated
* Detailed pictorial instructions supplied with

every kit
* Batteries included at no extra cost.
* Batteries last up to one full year.

This kit recommended for the advanced constructor
The prices quoted are the approximate equivalents of the actual U.S. dollar prices.
Remittances should be sent by bank draft or international money order for U.S. 690,00
(watch) or U.S 828 00 (photo etch set) Prices include air mail postage and insurance
all countries including U.K

7?10.1V.i 71'91
PRINTED CIRCUIT KIT
Makes circuits THREE WAYS

1 PULL CLIE RTINCHIE

DEVELOPED

2 tngrrg: 10 NEGATIVE  .7=:1:'''T :TXT4
COPPER CLAD OATIO
CIRCUIT EOARD

3 DIRECT .rco DAT Tw RRRRRRR APPLIED TO COPPER CLAD OARD

CAMERA
DARKROOM
FILM CUTTING
TRACING

USES DATA POS-NEG PROCESS
The revolutionary photographic way
thatinakes PERFECT printed circuits
treat erialnal art o. a printed page.

KIT CONTAINS 5" x 6" steel printing frame. 4 sheets 5" x 6" photocopy film. yellow
filter. chemicals for 1 pint film developer and 1 pint film fixer. Sr x 6" copper clad
board. 3" x 4i." copper clad board, spray can Of photo etch resist. 1 pint resist developer,
2 sheets 89" x 11" layout film, 1 roll 4," printed circuit tape. 1 roll 3,,," printed circuit tape.
8 sheets dry transfer direct etch PC patterns including pads. transistors. round can and
flat pack Cs. DIP ICs. edge card connectors, lines, circles. logs. etc., +lb anhydrous
ferric chloride to make 1 pint etchant. instructions

ER -4 COMPLETE PHOTO ETCH SET, £12.50
The above prices do not include taxes leviable by a purchaser s country of residence

For your safety send all remittance via registered mail
TRADE ENQUIRIES WELCOMED  ALL COUNTRIES

Distributed for export exclusively by.

EURAY TRADING, INC.
5531 Dyer Street, Dallas, TEXAS 75206, U.S.A.

Phone: 369 7309. Area Code (214)
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14,4\filEltig FOR CHOICE
'Items with asterisk are Moving Iron BAKELITE MODEL S80 Enlarged Window BATTERY/LEVEL PANEL

54 80  8Ornm
type, all others are Moving Coil sooA CA 95

INDICATOR
100uA C4 90 18mm

CLEAR PLASTIC MODEL S0830 600uA C460 18rnm Panel

Sae: 110x 83mrn 600-50uA C4 80 rnOuntinp.
50uA £1 75 100.0-10084 C486 OUR
10084 E465 1,4 CA 60
20084frl SO IA DC C460 PRICE
500uA f 4 56 SA DC £1 .60 95p P, P
50.0-5084 E4 65 20V DC £4 60
100.0-10084 CA 60 SOV DC C4.60
1mA C450 3000 DC C460

STOCKED AT 60,4 £4 50 3000 AC C475

481 Oxford Street 311 Edgware Road lOrnA CI 60
1 OV DC f4 50

VU Mater CS 95
50mA CA 50

42 Tottenham Court Rd. 3 Lisle Street 100m4 f4 50 OV DC E4 50 CLEAR PLASTIC MODEL MR 52P
branches or by mail order. 500mA EA 50 60V OC C4 50 Si: 604 60mrn

IA DC 0450 00V DC C4 50
frOuA 04 10

104C
C4 50 5V DC C4 60 10001 C3 85

USED EXTENSIVELY BY DC CA 50 00V AC CA 60 500,4 f 3 70
5V DC £450 VU Meter C500 50.0-6084 03.85

INDUSTRY, GOVERNMENT 100.0.100u* 03.70

DEPARTMENTS, EDUCATIONAL CLEAR PLASTIC MODEL MR 95P 1mA C386

Size: 50x 511nto SmA E3 66

AUTHORITIES ETC. .
10mA 0365
50mA £366
100mA fl 65
5000,4 C386
IA DC C365
SA DC f 3 85
10V DC C3.86
20V DC E3.66
50V DC £3.85
300VDC E3 66
16V AC £3.75
300V AC C375

PANEL
METERS & Ins 115pGiscounts for quantity.

Over 200 ranges in stockes-other ranges to
order. Quantity discounts available. Send

for fully illustrated brochure.

CLEAR PLASTIB MODEL SD840
Size: 85 x 1144mrn

6084
100uA
20084
50004
50.0-50u*
100.0.100u/1
10,4
SmA
100,4
50mA
100.11/1
500mA
1A DC
SA DC
10A DC
6V DC

CA 20
(4 16
CA 10
C405
CA 16
£4.10
04.06
C4.06
EA 06
C406
CA05
EA 06
£4 05
CA 05
CA 05
C406

10V DC
20V DC
26V DC
600 DC
3000 DC
16V AC
300V AC
VU Meng,

CA 05
EA OS
C405
CA 05
CA 06
CA 15
£415
EA 96

5084
10084
2000A
50084
50.0. 60,8
100-0.100,4
600-0.500uA
1mA
5 A
10mA
50014
100mA
60OrnA
IA DC
SA DC
10V DC
20V DC
600 DC
3000 DC

13 66
E360
C345
C3 30
E3 60
E346
0 26
f 3 25
f 3 25
f 3 25
C3 26
El 26
E3 26
E3 26
C3 26
C3 25
03.26
Cl 26
C326

15V AC
300V AC
5 Meter 1mA
VU Meter
IA AC
64 AC
10A AC
20A AC
304 AC

C340
C3 40
C3 75
E4 30
025.
C326.
E325.
E3215.
E326.

5 Mater 1mA
VU Mn,.,
1A AC
SA AC
10A AC
20A AC
30A AC

C4 20
C4 85
C36
C36
C36
E36
C36

CLEAR PLASTIC MODEL SW100
sm.: 100 x ElOmm
50,,A E6.06
1008 C4 96
5000A fA 76
60-0.60,4 £496
100.0.100,4 E4.90
11114 CA 75
IA DC C4.76
6A DC E476
20V DC CA 715 160V AC
50VDC £4 .76 300V AC
300V DC C4 75 VU Meter

C490
EA 90
CI 26

MODEL E0107 EDUCATIONAL METER
Size: 100 6 90 x 150rtim including terminals

A range .4 high qudity
moved coil instruments
idiot for school experi-
ments and other beef,
application, 3" mirror
beats. TIN meter move
,iment is amity accessible
to demonstrate interne
working.
50,8 C9 36
100uA 70
50.0.5004 Ell 70
lrnA Ea40
1.0.1mA CO AO
IA DC (8 40
6A DC 08.40
5V DC C840
10VDC £840
15V DC 08 .40

200 DC E8 40
50v DC £6 40
3000 DC E8,40
500mA 54 DC 69 60
5Ve60V DC C960
611 '15V DC £9.50
1A115A DC E950

CLEAR PLASTIC MODEL MR 38P
Size: 42 x 42mm

5084
100,4
200,,A
500,4
50.0.50,4
100.0.100uA
500.0.600,A
1mA
1 0.1mA
2mA
5m11
10n1A
200,4
50mA
100mA
150mA
20OrnA
300mA
500mA
760mA
IA DC
2A DC
5A DC
10A DC
3V DC

E3 46
E340
E330
f 3 10
f 3 40
f 3 30
E3.06
E3.06
E3 06
E3 05
E3 05
C3 05
E3 06
E3 06
C305
E305
f 3 06
03.06
C306
E3 06
C306
C306
C306
£306
C3 06

10V DC
1 V DC
20V DC
SOV DC
1000 DC
1600 DC
3000 DC
5000 DC
7600 DC
16V AC
50V AC
150V AC
300V AC
500V AC
6 Meter 10,4
VU Meter

03.0
E3 0
C3 0
E3 0
E30
C3 1
03 1
C3 1
03.1
C3.1
El 1
E3 1
03.1
C3 3
C3 5
EA 1

BAKELITE MODEL MR 65 sirw 80x 8Orn rn
26,4 C5 80
5001
10Oult
500trA

C4 35

50 060 A EA 36
100.0.100,4 C4 30
500.0.600,A f 3 95
111n0A, C395

C395
SmA

i 333 9995:

10mA

E3 95
50mA

C3 95
15°°""A D'r"C:

2A DC £t33 9955

10A DC
fl 96
f£33 9955

304 DC
EA 20
£395

50A DC
6V DC 03 95
10V DC
151/ DC E£33 9955

20V DC C3.95
60V DC
1SOV OC f£33 9065

300V DC
30V AC
SOV AC
1SOV AC
300V AC
500V AC
VU Meter
IA AC
64 AC
10A AC
20A AC
304 AC
504 AC
500mA AC
frOmV DC
1000,0 DC

C3 95
C3 95'
C3 95 
C3 95 
C3 95 
fl 95 
C5 20
C3 95 
C3 95 
C3 95.
C3 95 
el 95 
E3 95'
E3 95
DI 15
EA 15

VU METER TYPE 3
250 tat. Siva: 33mm 2Ornm.

£1.55 e/P & Ins 15p

REDUCED TO CLEAR

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS
Excellent quality at low cost. Input:
230V 50/60Hy. Output 0-260V.
MODEL 5260 BENCH MOUNTING

P/P & Ins
1A 07,30 f1.60
2.6A C1D 35 El 50
5A E12.95 £1.60
8A E19.45 -C1.50
10A 023.75 - El .30
12A E25.90 f 1.50
20A C60.46 -C1.60
264 EIM.715- E1.60
IDA E`73.46- 2150

(11FN
make sense of

Test Equipment

CLEAR PLASTIC MODEL S0480
Size 59 x 46mm

50,8 £386
100,4 0380
200u4 0376 II A

500,,A £370
60.0.1101,4 C380
1000-100uA E3 76
1mA f 3 46
fornA C3 66 6V DC
lOrn/1 C366 10V DC
50mA f 3 66 20V DC
100mA £366 60V DC
600mA E366 300V DC
10. DC E366 16VAC

DC 03 66 3000 AC
10A DC El 66 VU Meter

BARCLAYCARD
& ACCESS Phone
your order to
01 200 1321 or
call into any branch give you credit!

shopper with bankers card. In other cases and for amounts
in excess of C30. Please allow time for clearence. Bankers
Drafts accepted.

C3 66
C3 65
C3 65
C3 66
f 3 85
El 80
f 3 80
CA 66

CLEAR PLASTIC MODEL MR 85P
Size 120 x 110min

50,4
100uA
200,4
600uA
60.0-60uA
100-0.10004
600.0.500u/1
1mA
1.0.1mA
6014
10mA
50mA
100mA
500m*
14 DC
SA DC
154 DC
30A DC
10V DC
20V DC

C600
E5 96
E590
E6 80
E5 96
£5 90
C665
ES 75
C5 75
£675
E675
C575
C6 76
C675
(5 76
(15 75
CS 75
C1595
£575
f15 76

SOV DC
1SOV DC
300V DC
16V AC
300V AC
5 Meter 10,4
VU Meter
14 AC
6A AC
10* AC
204 AC
304 AC

05 95
£675
E675
El5 86
E686
£666
E7 10
E5 75'
E5 75.
E6 76.
E6 76.
£675

CLEAR PLASTIC MODEL MR 65P
Sim 96 78mm
60,4
100,4
200uA
500,4
50.0.60uA
100.0.100uA
500.0.600u A
1mA
1 0 1mA
6rna.
lOrmi
50mA
100mA
600mA
to DC
SA DC
10A DC
15A DC
20A DC
304 DC
604 DC
5V DC
10V DC
ISV DC
20V DC
50V DC
150V DC

EA 25
EA 20
CA 15
CA 25
CA 20
CA 10
EA 10
f410
EA 10
CA 10
CA 10
EA 10
C4 10
CA 10
CA 10
£A10
CA 10
EA 20
EA 25
CA 10
CA 10
CA 10
CA 10
EA 10
CO 10
EA 10

3000 DC
15V DC
SOV AC
150V AC
3000 AC
SOOV AC
S Meter 1rnA
VU Meter
1A AC
SA AC
10A AC
204 AC
30A AC
50A AC
50mA AC
10OrnA AC
20Ornil.:C
5000,4 AC

EA 10
CA 20
CA 20
EA 20
EA 20
C4 30
CA 85
CS 20
EA 10.
EA 10.
EA 10'
EA 10.
CA 10.
£410
CA 10
£4 10'
EA 10.
CA 10.

AUDIOTRONIC Model ATM1
Top value 1.000

one
pocket m

0/4; 113% -0 0 0
volt AC end DC.
DC currant 0.1mA/
100mA. Resistance
0/150k ohms.
Decibels: -10 to
.22dB. Size 90 x
60 x 25mm.
Complete with
test lead,
OUR PRICE E4.25 P/P & Ins 25p

AUDIOTRONICMODEL ATMS
Jewel movement,
ettrectivaly moulded
cam with adgwiss
ohms eljustment
Remits.: 0-3/15/150/
300/1200V AC,
(2500 peel. 0-6/30/
300/600V DC,
(5000 oPvl. 0-300
u11/13-300mA DC.
Resistance x 10 &
0100. -10 to+16dB.
Supplied with battery
test leads end data
booklet. Si..: 121 x 73 x 29rnm.
OUR PRICE E4.85 P/P&Ins25p,

EDGWISE MODEL PE70
Size: 90  34mm

50,4 C4 55
100uA EA 50
200u A EA 46
500,4 CA 30
60.0.50ult EA 50
100-0.100uA £4 45
trnA Crl 25
10V DC CA 25
300V DC EA 35
VU Mater CS 50

POSTAGE /PACKING Et INSURANCE 15p

240° Wide Angle
1mA METERS

MWI -6 60 x 60 111M
C7 00P,P  Insl5p

MW1 -890 x 90min
£7.45P iiiinstay.

ALL PRICES
INCLUDE VAT

MODEL C7202EN
20.000 o.p.v. DC.
10.000 o.p.v. AC
Mirror Seale.
5,25/50/250/500/
1000/2500 V. DC.
10/50/100/600/1000
V. AC. DC Resistance
x 10. x 1000 (300
centre scale) DC
Current 50uA/
2 5mA/250mA. -20
to +68 dB.

OUR PRICE E7.50 P P &,.. 30P

Ladv)irys, Cheques to the value of E30 scooptod from wsonal
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IT MAKES SENSE TO
HIOKI 730X
30.000 opv. Over-
load protection.
6/30/80/300/800/
1200V DC.12/60/
120/800/1200V AC
60/qA/
30mA/300mA.
2K/200K/
2 Meg Ohm.

10to  63dB.
OUR PRICE £8.10
R/P & Ins 30p

U4323 MULTIMETER
20,000opv. Simple
unit with audio/IF
oscillator. Suitable
for 'moral receiver

(..51,5)1;17C250/
500/1000V DC.

eliM0 00mA DC. Resistance:
250/500/ 000v Ac. 0.05i

x 10, 100. x 1,000. 10.000 (50E1.
WOG. 6kEL 601rtltentre scale)
Hitter. operated. Si..: 160 x 97
40mm. Suppliedln carrying case com-
plete with test leads.

OUR PRICE f8.60.P,P 8. ins 6°P

U4312 MULTIMETER
extremely sturdy
instrument for
general electrical
M. 667op.

0/0.3/1.5E7.5/30/
60/150/300/600/
900V DC & 75mV.
0/0.3/1.5/7.5/30/
60/150/300/1100/
900V AC.0/300tiA/
1.5/6/15/150/60/
600mA/1/1.15/6A
DC. 0/1.5/6/15/
60/150/600mA/
1 5/6A AC. 0/200/3k/30k ohms. DC
accuracy 1%. AC 1.5%. Knife edge
pointer, mirror wale. Complete with
sturdy metal carrying caw, leads and
instructions.

OUR PRICE £11.60p/p & Ins 60p

MODEL AS.10013 VOM
100,000 opv.
Mirror scale.
Built-in meter
protection. 0/3/
12/80/120/300/
600/1200V DC.
0/8/30/120/300/
600V AC. 0/106A/
8/60/300mA/
12 Amp. 0/21t/
200K/2M/200 Meg
Ohm.- 20 to  17dB.
OUR PRICET18.90Pm'a, Ins 60p

KAMODEN HtA720B FET VOM
Input impedance 10

rirr/2".VIMT
1000V DC. 0/2.5/10
50/250/1000V AC.

mA
DC/0/25uA/2.5/25/250

0/5k/50k/500k/5 M
500 Megohms
OUR PRICE
£24.30 P P & Ins 60p

TMK 200 MULTIMETER KIT
Build yourself a
quality 20000 opv

altimeter and
wvrnony.
Complete kit with
meter scale.
movement and
rotary range
selector ready
mounted in
cabinet. All parts.
batteries. test prods and
instructions. Ranges 0 0 6 6 30
120/800/1200V D.C. 0;6/30,120
800/1200VA C. Current:0/0.6/6'
80/600mA. Resistance: 0/10/
1006/1/10 Meg ohms. Decibels:
- 20 to 4:133db. Size:90.150 x
36mrn

OUR PRICE £9.65 P/P & Ins 30p

HIOKI 750X VOLT-OHM-
MILLIAMETER
43 ranges: 0-0.3/0.6/
1.5/3/6/12/30/60/150/
300/800/1 200V DC.
0-3/6/15/30/60/120/
300/600/1,200V AC.
Current, 0-30/60uA/
1.5/3/15/30/150/300
mA/6/12A. Resistance:
0-3/300103/30Mohms.
Decibels: -10 to +17dB. Output:-
0-3/6/15/30/60/120/300V. Accur-
acy I 3% DC i 4% AC. Sensitivity:
50,000 opv DC, 5,000 Gov AC.4 inch
meter. Built in protection. Size: 57 x
102 x 153mm.
OUR PRICE £12.90pip a, Ins 60P

KAMODEN 360 MULTIMETER
HO sensitivity.
DC 100kohrriN
AC 10kohinN
5" mirror vela,
overload protect-
ed. Rangier 0.5/
2.5/10/50/250/
1000V DC. 5/10/
50/250/1000V
AC. Curren.
0.01mA/0,5/5/50/

Ie
500mA/10A.
Resistance, 0.1/
1/10/100 ohms/
1/10/100k ohms/
10/100.1 ohms.
Decibel. -20 to
+62dB. Battery opereted. Size: 180 x
1400 8Ornm. Supplied complete with,
test leads etc.
OUR PRICE £18.90 PiP & Ins 60p

TMK MODEL TW5OK
46 ranges, mirror
scale. 50kN DC
50kN AC.
DC Volts: 0.125/
0.25/1.25/2.5/5/10/
25/50/125/250/
500/1000. AC Volts
1.5/3/5/10/25/50/
125/250/500/
1000. DC current
25/50uA/2.5/5/25/
50/250/500mA/5/
10A. Resistence:
10k/100k/1 Meg/
10 Meg ohms. -20 to +81.5dB.
OUR PRICE £13.50pip a. Ins 60p

MODEL C7208FM
30.000 opv DC
16.000 opv AC
88/16:80/300800

1200 V. DC. 6'30/
120/600/1200 V. AC
DC Resistance x 1.
x10. x 100. x 1000
(500 centre scale)
DC Current 300A/
3/30.100mA. 20 to +63dB
OUR PRICE E9.65 P. P & Ins 30P

MODEL AF.105 VOM
60,000 opv. Mirror
wale. Meter
protection.
0/ 3/3/12/60/120/
300/800/1200V DC.
0/6/30/120/"
300/600/1200V DC.
0/300A/6/
60/300 mA/
12 Amp. 0/10K/
1m/10m/100
Meg Ohms. - 20 to 17dB.
OUR PRICET13.501,,P & Ins 60p

Model HT100B4 MULTIMETER
Overload protected,
shock proof circuit.
9.5uA Mater with
mirror Wale. Sensitivity
100IN. Polarity chenge
switch. Ranges, 0.5/2.5/
1./50/250/500/1,000
Volts DC. 2.5/10/50/
250/1,000 Volts AC.
DC mistimes,' 0-20/
200k/2/20 Meg. ohms.
DC current:- 10/25001/2.5/25/250
mA/10A. AC current: -0-10A. -20
to +62dB. Operates from 2 x 1.5V
batteries. Size: 180 x 134 x 79mm.
OUR PRICEf21.50P P & Ins BOP

SVill METER Model SWR3
Handy SWR meter for
t an itter  to m sign
ment, with built-in field
strength meter. Aauracy
5%, Impedance 52' Indic-
ator 100uA DC. Full
wale 5 section collapsible
antenna. Size 145 x 50 x
60mm.
OUR PRICE £4.55 P P & Ini 60p

U4341 Multimeter
Transistor Tester
-27 ranges- 16,700opr,
Overload

";2;'L17/11)300110/DC.

1.5/7.5/30/150V
300/750V AC.
Current: 0.06/0.6/
6/60/600mA DC.
0.3/3/30/300mA AC,
Resistance: 0.06/
0.6/2/6/20/60/20E1k ohms/2 Mohms.
Battery operated. Supplied complete
with probes, leads and steel carrying
case. Size. 115 x 215 x 90mm.
OUR PRICET11.85 P,P & Ins 60p

:11). 

RUSSIAN C118 Double Beam
OSCILLOSCOPE
5 MHz pan bend.
Separate Y1 and V2
amplifiers. Rectang-
Mar 5" x 4" CRT.
Calibrated triggered
sweep from 0.2uort.
to 100 milli-sec/cm.
Free running time
ban, 5044.-1MHz
Built-in time base
Calibrator and amplitude Calibrator.
Supplied complete with all accessories
and instruction manual. pip
OUR PRICE £93.95 Ins E2 00'

MODEL TE15
GRID DIP METER
Trenrtstorised. Oper-
ate. as Grid Dip,
Oscillator, Absorb-
tion Wove Meter and
Oscillating Detector.

F477,72=7.
in six coils. 500uA
metor.L1V bettery
operation.

TO% VO:q no-
,OUR PRICE £18.90

'SINCLAIR DM2 DIGITAL
MULTIMETER

U4324 MULTIMETER
High lensitivity,

431713.1V12./107
60/120/600/1200V
DC. 3/6/15/80/150/
300/600/900V AC.
Current: 0.06/0.6/
6/60/600mA/3A DC.
0.3/3/30/300mA/
3A AC. Resisters.:
26/500 ohms/0.5/5/50/500k ohms/5
Molting. Decibels: -10 to .12dB. Size
167 c 98 x 63mm. Supplied comp -
lets with test leads, spar diode and
instruction.
OUR PRICE T10.60p, P & Ins 60p

MODEL 500
30,000 opv with
overload protect-
hon. Mirror scale.
0/0.5/2.5/10/250
100/250/500/
1000V DC.
0/2.5/10/25/100/
250/500/1000V
AC. 0/50uA/5/50/
500mA. 12A DC.
0/60k/6 meg/60 megohms.
OUR PRICE T15.05p,P & Ins 60p

370WTR MULTIMETER
Features AC current
ranges. 20.000opv.
0/0.5/2.5/10/50/
250/500/1000V DC.
0/2.5/10/50/250/
500/1000V AC.
0/50uA/1/10/100
mA/1/10A DC.
0/100mA/1/10A
AC. 0/5k/50k/500k/
5 Meg/50 Meg.
Decibels: -20 to +62d8.
OUR PRICE T21 .50 PA, sa Ina eop

KAMOBEN TT35
TRANSISTOR TESTER
High quality
instrument to
test reverse leak
current and DC
current. Ampli-
fication factor of
NPN, PNP, diodes,
transistors. SCR's
etc. 4" square
clear Cal Mtar.
Orates from
internal batteries.
CComple withte

ructions, leads
carrying handle.
OUR PRICE £18.90

P p
ns 60P

U91 Clamp VOLT
AMMETER
For measuring AC volt-
age and current without
brooking circu it. Range.:
300/600V AC. CurrenM.t.

AOc2
10/5/100/2

uracy 4%. Si/50ze 2&1 x
94  36inm. Complete
with carrying case, leads
and ow

OUR PRICE £15.10p F & Ins 60p

U4317 MULTIMETER
High sensitivity
instrument for field
and laboratory work.
Knife edge pointer  .1
86mm. mirror scale.
Overload protection.

Orrklrn/25/V50/100/250/500/1000
V DC. 0.5/2.5/10/25/50/100/250/
500/1000V AC. Current, 50uA/0.5/
1/5/10/50/250mA/1/5A DC. 0.25/
0.5/1/5/10/50/250mA/1/5A AC. Ras.
Mance: 0.5/10/100/200 ohms/1/3/
30/300k ohms. Decibels: -5 to +10d8
Battery operated. Size, 210 x 115 x
90mm. Supplied in carrying case corn-

.

plete th bads.

OUR PRICEE18.35p P &Ins 60P

MODEL C7080EN
.Giant 6" mirror
'Kale. 20,000 opv.
0/0.25/1/2.5/10/
50/250/1000/
5000V DC.
0/2.5/10/50/250/
1000/5000V AC.
0/50uA/1/10/
'100/50OrnA/10A
DC. 0/2k/200k/
20 Meg. -20 to +50d8.
OUR PRICET21.50p P a, Inv 60p

S100TR MULTIMETER
TRANSISTOR TESTER
100,000opv. Mirror
scale. Overload
protectron. 0/0.12/
0.6/3/12/30/120/
600V DC. 0/6/30/
120/600V AC.
0/12/600uA/12/
300mA/6/12A DC
0/10k/1 Meg/
100 Meg.
-20 to *50dB.
0.01-0.2 MFD
T ansrstor tester measures Alpha. Beta
and ICO. Complete with instructions,
batteries and leads.

OUR PRICE £22.65P,p a, Ins 60P

Will measure AC and DC volts. AC
and DC current, and resistance in a
total of 20 ranges. The large light
emitting diode display will read up
to 1999 and automatically indicate
Polarity. Indication of positive and
negative overload is also provided.
The instrument is fitted with.
combined carrying handle and
bench stand and sockets are
provided for the connection of an
external power supply.
RANGES
DC VOLTS: 1v.10,100,10usw..
AC VOLTS' lv.10v, 1 Wv, 11,ov.
DC CURRENT: lml1.10mA,
100mA, 10001nA.
AC CURRENT
100 A 1000mA
RESISTANCE' 1.10.100k:1000k.
OUR PRICE 163.70rP/P la 1.50P

KAMODEN 72.200 Multitester
High sensitivity
tarter. 200,000 opv
Overload protected
Mirror1 wale.3061

3/30/120/600/e.
1200V DC. 0/3
12/80/300/11200
V AC. 0/8uA/
1.2mA/120mA/
600mA/12A DC
0/12A AC. -20 to
+63dB. 0/25/200k/
2 Meg/200 Megohms.
OUR PRICE f24.30p/p in.eop

ma serviceak tsense!hat

164 TRANSISTOR TESTER
Tests PNP or NPN
transistors. Audio
indication. Operates
on two 1.5V
batteries. Complete
with instructions etc.
OUF1 PRICE
£4.85P P & Ins 20p

TRANSISTORISED L.C.R. A.C.
BR/8 MEASURING BRIDGE

A new portable
bridge offering
excellent range and

."Y'tic.wco s Resistance:
8 ranges, 0.1

ohm -11.1 megohm 0 1% Induct-
ance, 6 ranges: 1 rnicrohenry-111'
henries t 2% Capacity: 6 canoes,
lOpf-1110 mfd . 2% Turns Ratio:
6 ranges: 1,1/1000-1:11100  1%
Badge Voltage at 1.000cps. Opera-.
tad from 9 -volt battery. 100 micro-
mpmet r indication.

CI5 PULSE OSCILLOSCOPE
For display of pulsed
and periodic wave-
form, in electronic
circuits. VERT. AMP.
Bandwidth: 10MHz.
Sensitivity at 100kHz
VRMS/mm: 0.1-25;
HOR. AMP. Bend -
width, 500kHz.
Sensitivity ay 100kHz
VRLIS/mrn: 0.3-25
Preset triggered sweep
1-3000usw. Free running 20-200
kHz in nine ranges. Calibrator pips.
220 x 360 x 430mm. 115-230V AC.
OUR PRICE £47.50 PJP & In'E1.50

TE-20D RF SIGNAL
GENERATOR
Accurate wide range
signal generator
covering 120 kHz.1500
MHz one bands.
Directly calibrated.
Variable R.F.
antengstor audio output. Oral socket
for wribration 220/240V .c.
Brand now with instruction.
Size 140mm x 216mm s 170mm.
OUR PRICE £24.30 P P &I.ns 60p

ALL PRICES
INCLUDE VAT

EXPORT Personal exports arranged tor CUSTOMER SERVICES our
overs iSitOre. Goods specially packed. Customer Services Division at Head
insured and despatched to airports of the Of lice will answer all your enquiries
world at minimum costexciusive of VAT. rust rIng 01-2001321
Payment by bank transfer, certified cheque.
POStal order or money order in any currency.
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BUY AT II 3 PtilLIES
INCA UTDE

TE22 SINE SQUARE WAVE
AUDIO GENERATOR

t"2002rZ
on 4 bands.
Square 20

t. '03u0t put
impedance
000 Ohms.

200/250V
AC operation. Supplied brand new
guaranteed, with instruction manual
end Mods.

OUR PRICEE 26.90 P.'1' & Ins 60P

ARF 300 AF/RF SIGNAL
GENERATOR
All transistorised
cangst fully
portable. AF prr

181-11 to 220
kHz. AF square
wave 18Hz to 100k
Hz. Output Square/
Sires wow 10V.
P -P RF 100kHz to
200MHz. Output
1V rilaninlY111.
220/240V AC operation. Complete
with and Neda.

OUR PRICE f40.50P/P adne6OP

MODEL TE20 RF SIGNAL
GENERATOR
Six bands. 120kHz -
260MHz. Dual output
RF terminals. Separate
variable audio output.
Accuracy i 2%. Audio
output to 8V. Power requirements:
106-125V, 220-240V AC.

men:

l265 x 150mm. Complete with test
eads etc.
OUR PRICE f20.45P/P & Ins 60p

HANIMEX HOC 1900 DIGITAL
ALARM CLOCK

240V operation
with large clear numbers, night

light and 'snooze' switch.
Attractively finished in white end

silver.
OUR PRICE f 8.10 P/P a Ins MOO

T.T.C. SPRITE
STEREO
HEADPHONES
Feather weight
15oz) Dynamic
stereo headphones
providing high quality
reproduction et  budget price.
Soft removable ear pads and
adjustable headband. Speaker
size 28rom. Impedance: 8 ohms.
Frequency response: 30-13000 Hz.
OUR PRICE f2.40 P/P &Ins 30p

NEW GOLDRING G102 KIT

Belt -drive 2 speed turntable in kit
form complete with pick up arm
and head shell P PA
OUR PRICEE21.15Ins£t Do.

LAPinrf;
make -sense of

Hi-Fi

SUPERB QUALLITYOIN PRICES

AUDIOTRONIC DIGITAL
CLOCK RADIOS

ADC22
24 -hour
clock radio.
covering MW/FM wave-
bands.180-minute sleep timer.
timer. Choice of Grey or White
cabinet &

OUR PRICE. £17.50 Ins f1 00

AUDIOTRONIC HEADPHONES
LSH2O Individual
volume controls

Mono stereo switch
40-19,00 Hz 8 ohms.
OUR PRICE £6.25

P/P & Ins 50p

LSH30 Individual
tone end volume
controls. Mono/
stereo switch.
30.20,000 Hz. 8 ohms.
OUR PRICE £8.95 PIP & Ins 30p

LSH40 TwowM

I n 'dtirclku.:17.:1t.onte
controls. 20-20.000 Hz

8 ohms
OUR PRICEf10.75

PT. &Ins 30p

ADC33
Deluxe
24 -hour

clock radio covering MW;FM
wavebands. 180 -minute sleep
trnelB e I T °II
OUR PRICE £19.95 Ina £1.00

WALKIE TALKIES
SKYFON NV7
Super low cost
transmitter
receivers.100MW
with call buzzer and
on off volume
control. 7 transistors_

elescopic rod
ntenna.

UR PRICE £43.60
et PAIRP, P & Ins 50p'
OT LICENSABLE

NTHEU.K.

SINCLAIR Project 80 Modules
240 Power Amp. CS 6011'P las 15n
260 Power Arno. f5.55 !Ns 15P
Stereo SO Pro.Amp C13.10 PIP tiles.15P
Active Filter Unit C7.40 PA Ins. IS,
FM Tuner [13.10 P/P les. 15/
Stereo Decoder £e.40 P/P 6 les 15e
PZS Power Supply £4.85 PIP tiles. let
PZS Power Supply 05.40 P/P i Ins Mt
Pie Power Supply 07.90 PA 514. 30,
Transformer for PZITC5 10 It: P6 les see

ELIZABETHAN DCR26 DIGITAL
CLOCK RADIO
A smaller than usual digital clock
AM/FM radio. measuring only
111-w x 3I'd it 4'h. The OCR is
finished in simulated task
and is fitted with a pre -sat sleep
timer switch that will turn on the
radio at the precise time chosen
(Mains operated) List Price £24.25

OUR PRICE £14.90 f.73: Ins.

AUDIOTRONIC
LOW NOISE CASSETTES
TYPE 5 10 25
C60 0.70 £3.24 C7.55
C90 C1.42 C4.511 E10.110
C120 [2.95 C5.511 013.22

P/P & Ins 4p each
3 -10p: 4 end over 15p

SAVE f14.00

ELIZABETHAN 8/11-1
8 -Track Stereo Player. Home
8 -Track player with automatic and

I It 9 h g d
illuminated channel indicators for
use with your hi fi system. Size
71'w x 12 ' D x 21"h. List Price
C28.90.

OUR PRICE £14.90 PIP a Ins.01.36

MINIATURE ORGAN
MUSIC MASTER AM100

Spanning
nearly two

octaves,
including

emi.
tones.

This instrument
will give hours of enjoyment
to all the family. Beautifully

finished. The Keyboard range can
be adjusted to be in tune with my'

instrument. Operates from
internal 9V b Fitted with
on/off switch. vibrato switch,
earphone socket and external

9V D.C. socket.
Size 229mm x 127mm n 64mm

OUR PRICE E9.95 P .P & Ins 50O

your nearest store
CENTRAL LONDON
481 Oxford Street, WI 493 8641
10Tottenham Court Rd WI 637 2232
33 Tottenham Court Rd WI 636 2605
42/45TottenhanCI Rd WI 6360845
257/8 Tottenham Ct Rd WI 5800670
3 Lis* Streets WC2 437 8204
118 Edgware Road. W2 723 9789
193 Edgvare Road. W2 723 6211
207 Edgware Road, W2 723 3271

11416Eec=7e Road.Road.WYL
262 0387
723 4453

382 Edgware Road, W2 723 4194
109 Fleet Street. EC4 353 5812
152/3 Fleet Street. ECI 353 2833

BIRMINGHAM
116 Corporation Street 021-236 3503

BRISTOL
16-18-20 Penn Street 20421

CROYDON
1046 Whilgilt Centre 681 3027

KINGSTON 38/40 Eden St 546 1271

LEICESTER 45 Markel Pi 537678

NORTHAMPTON
78 Abington Street

NOTTINGHAM
5-7 Lower Parliament St 48987

OXFORD 16 Westgate Centre 722870

RICHMOND 32 Hill Street 948 1441

ROMFORD 86 South Street 20218

SOUTHEND
205,206 Churchill West 612241

TUNBRIDGE WELLS
53h7 Camden Road 23242

WOLVEMMWTON
30 WIWI, Way 23384

NEW BRANCH AT READING
OPENING AUGUST

All prices correct al 16/6/75 but subject
to change without notice E & 0. E

ALL PRICES INDUCE MT

AUDIOTRONIC AHA101
Stereo Headphone Amplifier
All silicon.
transistor
emaifier opt,
atm from men.
nine, ceramic
or tuner
np t 'th
twin stereo headphone outputs end
tervolume controls for each
channel. Operates from 9V battery.
INPUTS: 5mV and 100mV.
OUTPUT: 50mV per channel.
OUR PRICEE10.65ria & in. aon

35753

RANK AUDIO
RA 2101 STEREO AMPLIFIER
7; 7; watts rms. Inputs for
magnetic phono. tuner. tape end
aux Separate base, treble.
balance end volume controls.
Headphone socket. Teak case.
Unrepeatable offer. P/P &
OUR PRICE £21.85 in. el 00

CATALOGUE
LASKYS 32 PAGE
CATALOGUE AND PRICE
LIST - absolutely free and
available from all stores
or by post (see coupon
below). This exciting
catalogue provides a
comprehensive selection
from the largest Hi- Fi
Retailer in Europe -a
MUST for every Hi-Fi and
electronics specialist.

JOST',

HIGH QUALITY
C CONSTRUCTION

ALL PRICESEno:WC- DR

cLEA
LIMITED STOCKS

AT Oxford Street, 428
257 Tottenham Court Road.
1 ?. Fleet S .

311 Edgware Road. CROYDON
BIRMINGHAM KINGSTON
LEICESTER NORTHAMPTON
SOUTHEND TUNBRIDGE WELLS
WOLVERHAMPTON branches. or
by Mail Order.

All kits are complete with compre-
bonen. any to follow instructions and
covered by full guarantee.
Post End Packing Ins. 15p per kit.

AF20 Mono amplifier £5.05
AF25 Miner £2.60
AF30 Mono pre.arnplifier 03.40
AF35 Emitter amplifier £2.66
AF80 0.5W me. amplifier 05.10
A F 305 Intercom

mA1F63010,.4.2 ter C7.95

M1302 Trenvstor tester_
MI91 VU Mete
M792 Stereo balance meter Cf£711090:

LF 380 Ouadrephonic device :1r 515 4455

ATS Automate light control £17.55
AT30 Photo cell switch unit 05.65
AT50 40054 mac light

dimmer/spend control £24.35
AT56 2,200W triac light

dimmer/speed control C10.42
AT60 1 channel light control £5.55
AT65 3 channel light control E4.05
GU330 Tremolo unit £3.40.
HF61 Diode detector C 115

HF65 FM transmitter £t7.30
HF75 FM receiver £27.96
HF310 FM tuner C11 15
HF325 Deluxe FM tuner C5.35
HF330 Decoder 01E310/325/ 02.20
T8310 Stereo preamplifier

for use with 2 x AF310 EE2R.2110,

GP312 Circuit board
GP384 Circuit board Mee
H F380 I w/vhf aerial amplifier t6.25
HF395 broadband aerial amp. EATIO

NT I 0 Stabilised power supply
100mA, 9V MOO

NT300 Stabilised p. supply C13.95

NT310 Power Supply 240 V AC
or 2 +18 V D C at 2 amps C5.115

NT305 Voltage con eeeeee [5.66
NT315 Power supply 240V AC

to4,5/15V DC, 500mA E12.76

Amateur Electronics by JostyKit,
the professional book for the amateur
-covers the subject from basic prin.
mpals to advanced electronic techniq-
ues. Complete with corCult board for
AE1 to AE10 listed below.
OUR PRICE E3.30 No VAT)
AE1 100mW output stage
AE2 Pre .amplifier

a 50
01 .40

AAEE43 Dioden. receiver

AE5 Astable multi.vibretor Et£121:13°154

AE6 Monostable multivibrator ,E11100

AE7 RC generator
AE8 Bass filter 01.10
AE9 Treble filter £1 .10

AE10 CCIR filter Et 10

TO LASKYSLASKYS CUSTOMER SERVICES DIVISIONAudiotron'c House, The Hyde,
London NW9 6JJ. Tel : 01-200132

Please send me the following items

Name

Address

Signature

L

TOTAL

PURCHASE PRICE I inc. PI PE Ins i!

Please send me your Eyrie 32 page Hi.Fi catalogue price list 0 I
I enclose cheque 0 postal order 0 money mow 0

I

FILO

I wish to pay by Barclaycard/Access and my number is

Avyttlered on England No 3479/17 at 2 LoNe, Grosvenor Place London SW1 OE%
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TRANSFORMERS
MAINS ISOLATING 11 AND OR 24 VOLT

Pri. 120/240V Sec. 120/240V PRIMARY 240-250 VOLTS
Centre tapped and S d Ref. Amps. P & P
Ref. VA P & P No. 12V 24V L pNo. (Watts) I p 11 I 0.5 0.25 135 23
07 20 2.80 38 213 1-0 0.5 1 74 30
49 60 4.37 45 71 2 1 2.29 38
50 100 4.89 45 18 4 2 1.86 38
51 200 8.13 53 70 6 3 4.11 45
52 250 983 73 108 8 4 4.56 45
53 350 1188 73 72 10 5 5.14 53
54 500 13-65 91 116 12 6 552 53
55 750 2051 BRS 17 16 8 7.28 60
56 1000 29.15 BRS 115 20 10 10-39 73
57 1500 33-23 BRS 187 30 15 1359 83
58 2000 37 07 BRS 226 60 30 16-83 BPS

Ref.
No.
112
79

3
20
21
SI

117
88
89

30 VOLT RANGE
Secondary Taps

0-12-15-20-24-30
Amps.

05
1.0
2.0
3-0
4.0
5.0
6.0
8.0

10.0

1 81
240
3 49
4.53
513
641
716
9 87
990

P & P

30
38
38
45
53
53
60
67
73

Ref.
No.

50 VOLT RANGE
Secondary Taps

0-19-25.33-40-50
Amps.

02 0-5 258
03 1.0 338
04 2.0 4.68
05 3.0 5.81
06 4.0 7.60
07 6.0 12.-10
18 8 0 12.98
19 10.0 16-99

P & P
p

30
38
45
53
67
67
85

BRS

60 VOLT RANGE
Secondary Taps

0-24-30-40-48.60
Ref. Amps. P & P
No. L p

24 0-5 2-33 38
26 1-0 3 41 38
27 2.0 5.08 45
25 3.0 7.52 60
23 4.0 8.75 67
40 5.0 9.75 73
20 6.0 11.30 85
21 8.0 15.00 BRS
22 10.0 17.52 BRS
89 12.0 19 98 BRS

AUTO TRANSFORMERS
Ref. VA Auto Taps P & P
No. (Watts) I p
113 20 0-115-210-240 167 30
64 75 0-115-210-240 290 38

4 ISO 0-115-200-220-240 4.12 45
66 300 ., .. 5.82 53
67 500 .. .. 8.82 67
84 1000 .. 13 68 91
93 1500 1811 BRS
95 2000 24 20 BRS
73 3000 35 09 BRS

HIGH VOLTAGE
MAINS ISOLATING

Prim. 200/220 or
400/440

Sec. 100/120 or
200/240

VA Ref. P & P/
60 243 4-37 63

350 247 10-41 95
1000 250 27-06 BRS
2000 252 4107 BPS

CASED AUTO TRANSFORMERS
240V mains lead input and U.S.A. 2 -pin
outlets. 20VA [3.23 P & P 38p 113W
500VA LI0.45 P & P 80p 67W
I000VA [17.51 BRS 84W

BRIDGE RECTIFIERS
50V 2A 30p

100V 2A 35p
200V IA 40p
400V 4A 60p
600V 2A 45p
I OAPM 7A6 500V L2-35

P & P 15p

MINIATURE TRANSFORMERS
with S

Rer. mA Volts P & P

238 200 3-0-3 1

I
54 10

212 IA, 1 A 0-6, 0-6 1 84 30
13 100 9-0-9 141 13

235 330, 330 0-9, 0-9 1.56 19
207 500, SOO 0-8-9, 0-8-9 1.92 30
208 IA IA 0-8-9, 0-8.9 3.30 38
236 200,200 0-15.0-15 I.43 19
214 300, 300 0-20, 0-20 1.93 30
221 700 (D.0 ) 20-12-0, 12-20 2.17 38
206 IA, 1 A 0-15-20.0-15.20 346 38
203 500, 500 0.15.27.0-15.27 300 38
204 IA, IA 0-15-27, 0-15-27 385 38

METERS
AVO 8 MK5 [50.80
AVO 72 [19.75
U4313. L 1 1-80
U4315. L13.85
(USSR) inc. steel case

P & P 95p

POWER UNITS
A125 6-9V at 200rnA in moulded case
forming a 2 -pin SA plug [1.45. P & P 25p
CC12-05 Output Switched
3-4-5-6-7-5-9-12V as SOOma. [4.08. P & P 30p

CARBON FILM RESISTORS
iW 10 ohm -I Mohm
90p per 100 inc. P & P

Mains Kynctors
[3.25 P & P 25p

Mains Timer
Delay 1-30 minutes

(Adjustable)
[5.95 P & P 25p

CAPACITORS
MINIATURE CERAMIC

50V 22pf-0 047rnfd 30p per DOZ.
PAPER (METAL CASED)

1000V 001-0025-0 05-0 'mid
85p per DOZ. P & P 15p

PLEASE ADD VAT
INCLUDING P. & P.

ELECTROSIL and SEMI -CONDUCTOR
STOCKIST. Send stamp for catalogue

Barrie Electronics Ltd.
3,THE MINORIES, LONDON EC 3N 1BJ

TELEPHONE: 01-488 3316/8
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST

ItV4PRACTICAL PAPERBACKS
F F 4 C-311,/1

FOULSHAM-TAB
INDEXED GUIDE TO MODERN ELECTRONIC

CIRCUITS, by Robert L. Goodman £1.90

MODEL SAIL AND POWER BOATING . . . by remote
control, by George Siposs £1.80

RF AND DIGITAL TEST EQUIPMENT YOU CAN BUILD,
edited by Wayne Green £1.95

AMATEUR FM CONVERSION AND CONSTRUCTION
PROJECTS, by Ken Sessions. Jnr. £2.10

CAR STEREO SERVICE AND INSTALLATION, by
Paul Dorweiler and Harry Hansen £1-95

COLOUR TV TROUBLES (FACTBOOK), by the
Editors of Electronic Technician Dealer £2.30

ELECTRONIC TEST EQUIPMENT -and how to use It,
by Joe Risse £1.85

ELECTRONICS UNRAVELLED -A new common-
sense approach, by James Kyle £1.90

SIMPLIFIED COMPUTER PROGRAMMING -The easy
RPG way, by Kelton Carson £1.95

INSTALLING TV AND FM ANTENNAS, by Leo G. Sands £1 -75

JAPANESE CONSUMER ELECTRONICS SCHEMATIC/
SERVICING MANUAL, by TAB Editorial Staff £2.50

MODERN GUIDE TO CAR TUNEUP AND EMISSION
CONTROL SERVICING, by Paul Dempsey £1.95

FOULSHAM-TAB LTD.
YEOVIL ROAD, SLOUGH, BERKS

N.S.E. Professional Standard KITS
The first two of a range of kits to appeal to both the novice and the
experienced assembler. Branded devices and high quality components
used throughout

3 CHANNEL SOUND TO LIGHT UNIT
1,000 Watts per channel Fibreglass P.C. Board

High sensitivity up-to-date design giving scintillating performance. Kit
includes all components inc. mains -Transformer. Transistors and
Triacs. Step-by-step instructions are provided. All you need is a soldering
iron, etc. No technical knowledge required. In the unlikely event of you
being unable to get the unit operational it may be returned to us for
correction.

PROFESSIONAL QUALITY AT THE UNBEATABLE PRICE OF C11 -SO.
Carr 50p

5 WATT GUITAR PRACTICE AMPLIFIER
WITH TREMOLO

Fibreglass P.C. Board
High quality unit with bass and treble controls plus speed and depth
controls -Kit includes mains Transformers. etc. as above. Get it going
service. Another N.S.E. first at only E11-50. Carr. 50p.

NOTE -PRICES INCLUDE VAT!
Send cheque P 0 or Access number (cash in registered envelope
only) to

N.S.E. KITS
333 WHITEHORSE ROAD, CROYDON, SURREY
Shop open Mon. Sat. 9.30 a.m.-5 p.m. Tel 01-689 3685

Please quote magazine when ordering
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PHONOSONICS
SOUND -TO -LIGHT (P.E. Apr.;Aug. 71)

The ever -popular AURORA -4 or 8 channels each
responding to a different sound frequency and con-
trolling its own light. Can be used with most audio
systems and lamp intensities. A MUST for any Disco.
and a fascinating visual display for the home.
4 channel component set (excl. thyristors) 711.49
8 channel component set (excl. thyristors) E2032
Power supply component set 74.78
PCB for 4 frequency channels_ 72.50
PCB for power supply and 8 lamp drivers 71-25
1 Amp 400V thyristors (1 per chan. requ.) each 75p
Panel meter (1mA) (Optional) 73-50

VOICE OPERATED FADER (P.E. Dec. 73)

For automatically reducing music volume during
talk -over -particularly useful for Disco work or for

home -movie shows.
Component set incl. PCB 72.95

TAPE -NOISE LIMITER
Very effective circuit for reducing the hiss found in
most tape recordings.
Component set (incl. PCB)
Regulated power supply (incl. PCB)

72.30
73.71

P.E. SYNTHESISER
The well -acclaimed and highly versatile large-
scale mains -operated Sound Synthesiser com-
plete with keyboard circuits. and having a wider
range of functions then the P E Minisonic.
though the two may be used in conjunction with
with other to great advantage. Published in
P.E. Feb. 1973 to Feb. 1974.
Full details of component sets, printed circuit
boards and discount facilities are in our list.
Send S.A.E.

HI-FI TAPE -LINK (P.E. Mar. Apr. 73)

Designed for use with reasonable quality tape -decks.
this high performance pre -amp includes record. play-
back and metering circuits.
Stereo component set (excl. panel meter) E22.05
Mono component set (excl. panel meter) 713.31
Power supply component set 73.72
Stereo main PCB 72.50
Stereo sub -assembly PCB

P.E. GEMINI 30W STEREO AMPLIFIER
An exceptionally high quality Stereo Amplitier
system. Details in our lists. While stocks last

Main Amplifier:
Set of resistors. capacitors and presets
Stereo printed circuit board
Pre -Amplifier
Set of resistors. capacitors. potentiometers
and switches-

Standard tolerance set
Superior tolerance set
Stereo PCB (as published)

Regulated Power Supply:
Set of resistors. capacitors and preset

SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND

COMPONENTS TO A WORLD-WIDE MARKET

VOLTAGE CONTROLLED FILTER (P.E. Oct. 74)

An independently designed VCF that can be used with
the P.E. Synthesiser.
Component set
Printed circuit board

£3.41
£1.10

RHYTHM
GENERATOR

Programmable for 64,000 rhythm patterns from
8 effects circuits (high and low bongos, bass and
snare drums, long and short brushes. blocks and
cymbal). and with variable time signatures.
Really fascinating and useful, (Published in P.E
Mar./Apr. 1974).

NOW AVAILABLE WITH ALTERNATIVE
INDEPENDENTLY DESIGNED PRE -AMPS AND
MIXER GIVING EVEN GREATER VERSATILITY
Full details of component sets. PCB a and dis-
counts are in our list-send S.A.E.

SOUND BENDER (P.E. May 74)

A multi -purpose sound controller. the functions of
which include envelope shaper. tremolo. voice
operated fader. automatic fader and frequency -
doubler.
Component set for above functions (end. sw s) 046
Printed circuit board £1.44

Optional extra-additional Audio Modulator, the use
of which. in conjunction with the above component
set. can produce -jungle-drum rhythms.

Component set (incl. PCB) 72.10

PHASING UNIT (P.E. Sept. 73)

A simple but effective manually controlled unit for
introducing the phasing" sound into live or recorded
music
Component set (mot PCB) 72.20

PHASING CONTROL UNIT (P.E. Oct. 74)

For use with the above Phasing Unit to automatically
control the rate of phasing.
Component set (intl. PCB) 73.50

P.E. JOANNA
The new Electronic Piano published in P.E.,
series commencing May 1975. Send S.A.E. for
our details and discounts.

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

£5,96 named sounds.
71.26

E10.57
£1604
E2.20

£4 58

GUITAR EFFECTS PEDAL (P.E. Jul. 75)

Component set

Printed Circuit Board

E6.16

71.10

Component set incl. PCB 12.40

OTHER PCBs (all as published ) While stocks last
Bench Power Supply (P.E.Sept. 74) asp
Digital Power Supply IP.E. Aug. 72) 50p
Electronic Plano:

Pre -amp PCB (P.E. Oct. 72) 95p
Power Supply PCB (P.E. Oct. 72) 65p

Power Slaves (P.E. Aug. 74).
Power Supply PCB

Rondo:
CBS SO Decoder PCB (P:E. Sept. 73) 60p
Pre -amp PCB (P. C. Oct. 73) 60p
Tone: Balance and Vol -control PCB (Oct. 73)0.50

TrIfflif 1.C. Radio (P.E. Feb. 73) 60p

55p

BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73)

Multi -function circuits that. with the use of other
external equipment. can serve as lie detector.
alphaphone. cardiophone. etc.
Pre -Amplifier Module
Component set and PCB 73.49
Basic Output Circuits
Combined component set with PCBs. for
alphaphone. cardiophone, frequency meter
and visual feed -back lamp driver circuits E496
Audio Amplifier Module
Type PC7 75  50

PHOTOPRINT PROCESS CONTROL
(P.E. Jan Feb. 72)

For colour and B 8 W. an indispensable dark -room unit
for finding exposure, controlling enlarger timing, and
stabilising mains voltage.
Component set (excl. meter) 78.115

Printed circuit board £1.80
Panel meter (1mA) 73.50

ENLARGER EXPOSURE METER AND
THERMOMETER (P.E. Sept. 73)

Dual-purpose dark -room unit with good accuracy.
While stocks last.

Component set with PCB but excl. meter
Panel meter (100pA)

E4.00
E3.50

P.E. MINISONIC
A portable. battery or mains operated. miniature
sound synthesiser, with keyboard circuits.
Although having slightly fewer facilities than the
large P.E. Synthesiser. the functions offered by
this design give it great scope and versatility.
Full details of component sets. printed circuit
boards and discount facilities are in our Ilst. Send
S.A.E.

REVERBERATION UNIT (P.W. Nov.. Dec. 72)

A high quality unit having microphone and line
input pre -amps. and providing full control over
reverberation level.
Component set (excl. spring unit) E582
Printed circuit board E140
9 inch spring unit 74.95
Panel meter (50uA) (optional) 73  50

ULTRASONIC TRANSMITTER -RECEIVER -
(P. E. May 1972)
A highly sensitive. tight -beam, long-range. invisible
beam detection circuit with numerous applications.
Component set with PCBs but excluding
transducers E4.40

SEMICONDUCTOR TESTER (P.E. Oct. 73)

Essential test equipment for the enterprising home
constructor.
Set of resistors. capacitors. semiconductors.
potentiometers. makaswitches and PCB 76. 56
Panel meter (500).1A1 E3  50

SINE AND SQUARE WAVE GENERATOR
(R.E. July 1975)
Component Set
PCB for above components
Power Supply Set
PCB for Power Supply

[7.16
(1.55
£6.32

72p

Semiconductors BrV. 220 2N3703 '2,
P7451 22p 2413704 lap

Hp 2N3.19 Up
AC120 30p 1351854 Up 2N3823E 3511

AC116 2/3p suE2955 r lop 241e260 t2P

BC107 130 1.1.1E3055 750 2414511 350

BC108 13p NA/0033 113p 2145245 5111

BC109 13p 0C28 411, 2115777 45p

BC147 13p 0071 lip
BC1413 12,4 0072 '55. Diodes
BC149 12p 0054 20P
13C15 130 0RP12 Up N914 5,
aCi5a , tap 21P107 12p 1144001 50
sCiss : T',11R

130 '114082 7P

15C182L
230 I414004 IP

SC184 ,3i, 211700 13p 1114005 PO

BC204 14p 211914 lip 1,14007 me
EIC209C lip 2141304 22p 0/491 751

5C212L 15p 2,12219 21p 04200 101

BC213 15p 2142905 27p 0A202 60
FIC418 211p 2412907 54 1GP7 121

DCV71 22p 2143054 sip 15250 I1P
BF170 40p 2143 702 lop DI. 12,11 Plp

interpreted Circuits
,30 &pm OIL sop

109 TO5 40p
123 TO5 asp
yi, g-wn DIL
74214 -pin COL .,,,;
1411 TO5

4,y,

7411 5 -pin D1L
ii:

me 14 -pin DIL
So;

017515 10220 105p

C43046
...,

MPC13040
ii

001340214 1110p

AY.1-0212 440p

Electrolytic Capacitors (uFTV)

47 63V sp or or) Sr 470 25 111p

063V 6p 47 63 7'p 470 40 /Op
563V Sr 100 4 Gp GAO 6 3 'Op

2.63, pp 100 10 Sr 660.25 2430

7 63 6p 100,25 Sr 680,40 Hp
5 40 Sr 100 40 71, 1000.10 lip
.25 11P 10003 I30 1000 16 2110

GP NO 16 Bp 1000.25 3110

5,20 Sr 150 83 130 1000,40 SIP
5P 220 10 AP 220025 45p

yy:g Pp 220 16 Tp 2200,40 /lp
3363 Sr 220 25 Ilp MO. 100 300,
33 16 Sr °90 40 lb 330003 Slip1

3340 Sr 220.63 21p 3300 100 00,

22'00 50 33040 fp 400,15 Up
10 °P 470 5 3 AP 4700.25 ?Sp

4125 Sp 470 10 13, 4706 40 03P

Polyester
Ion

01 344

015 3/
on 3p

033 hp
Oct

:1:1.'BBB
Ap

110is Mg N.,
7117, lo..- 11p

`,7 14p.
2

20,

Tantalum
1pFIV)

0 135 10,
0 22 35 4,p
0 47 35 (3o
I a 35 no

; 31:
Illp
12p

4 '7 35
10.16
10,25 ,,r,
15.13 3 lip
2219 15P
479 3
47 16V 'Sr'
10113 Srl

PCB LAYOUT AND
CIRCUIT DIAGRAMS
SUPPLIED WITH ALL
PCBs DESIGNED BY
PHONOSONICS

COLOUR CODE
IDENTIFICATION
SUPPLIED WITH MOi
KITS AND AS PART C
LIST

ALL PCBs ARE
FIBRE -GLASS,
DRILLED AND '"

Zone's
3 3V 403mW 1214

3 5V 40010W 11,
4 /V 1W 3111

5 1 40001W 15,4/
55v 400inW

.
5 pv I 3w tee

PRICES ARE CORRECT AT TIME OF
PRESS E. a 0.E DELIVERIES
SUBJECT TO AVAILABILITY.

LIST
Send S.A.E. with all U.K. requests
for free list giving fuller details of
PCBs, kits, and other components.
Overseas enquiries for list.
Europe-send 20p.
Other countries-send 30p

POST AND HANDLING
U.K. add 22p.
Optional: Fee for compensation
against loss or damage in post
(U.K.. Eire 8 C.I. only). 35p.

Overseas-will be charged extra.
minimum charge 70p. Details of kit
weights. and postage rates will be
sent with list.
Eire and Channel Isles classify as
overseas for posting purposes.

VAT
Add 25% (or current rate if different) to
full total of goods, post and handling.
Overseas-VAT does not currently
013131Y.

PHONOSONICS, DEPT. PE39, 25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW

MAIL ORDER AND C.W.O. ONLY DON'T FORGET VAT!

F
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Sinclair Project 80

f: .11,111111 101111 11111111

! 1 1

- I_ 1-

The watts...
14 different hi-fi modules.

Between them they cater
for every variety of hi-fi set-up,
from a tuner amp to a full CBS
SQ quadrophonic system.

The value for money's
amazing. A genuine 25 W per
channel quadraphonic
amplifier for under £80...

a 12 W per channel stereo amp
for around £30...

And the satisfaction's even
greater! If you can handle a
soldering iron, you can handle
Project 80. And if you can't...
use Project 805 - the same
modules but with solderless
clip connections.

and the wherefores.

Take a look at some of the hi-fi
systems you can build...

Get the full technical
specifications...

See what impartial hi-fi
journals thought of its
performance...

And read up on the rest of
the Sinclair hi-fi range...

It's all in the Sinclair hi-fi
range fact -file.

Send for Sinclair's
fact -file - now!

See if the answer's here -
the information on the
component you've been
looking for.

Simply cut the coupon and
send it to the no -stamp -needed
FREEPOST address below.

We'll send you the Sinclair
fact -file - giving you all you
need to know about Project 80,
and the rest of the Sinclair
hi-fi range.

Plus information about a
few extras you're sure to find
rather interesting.

You've plenty to gain...
so cut the coupon - now!

Sinclair Radionics Ltd,
London Road, St Ives,
Huntingdon, Cambs., PE174HJ
St Ives (0480) 64646

Please send me the Sinclair range fact -file immediately

I Name

IAddress

ITo. Sinclair Radionics Ltd,
FREEPOST, St Ives,

iLintingdon, Cambs., PE174BR

1

PE/8/P8 I

Please print I

CLOCK COMPONENTS PE Clock Constructors
see starred items'

6 DIGIT ALARM CLOCK KIT- complete t less case), bleep alarm. intensity control.snooze. DL704E displays 019-95.
QUARTZ CRYSTAL TIMEBASE-sortable for any digital clock 32.768kHz Min. Mal:high accuracy stability for clock or watch. (3-60.
.50132 Kit -will provide stable 50Hz for clock ICs giving time accurate to within a few
seconds a month contains PCB. 32 768kHz %tat. 3 CMOS !Cs. trimmer. Cs. Rs. ICsockets, (7.35.
01704E 0 3In Red Common Cathode 7 segment LED display. only 85p.D1707 0 3m Red CA LED. £1 70.
DL747 0 kin Red CA LED. (2.45.
MK50253 4 or 6 digit 12 or 24 hr format alarm clock IC. (5.80.'MM5314 4 6 digit clock IC. (4.44.
AY51224 4 digit clock IC. (4-25.
'SOLDERCON IC PIN SOCKETS (using these and nylon supports. 28 pin sockets30p) The sensible method for lowest cost sockets for ICs. displays. CMOS. TTL (nylor
supports available if required Samples enclosed with any pin order)Strip of 100 for 50p: 400 for [2: 1 000 for (4: 3.000 for £10.50.

CMOS CMOS CMOS CMOS CMOS
Widest stock range in UK - from RCA. Motorola. National S,Itek only

CD4000 0.21 CD4021 1.63 CD4040 1.116 CD4059 16.80 CD4085 1.17
CD4001 0.21 CD4022 1.69 CD4041 2.02 CD4060 2.29 CD4086 1-17
CD4002 0.21 CD4023 0.21 C04042 1.37 CD4061 20.03 CD4093 1.43
CD4006 1.47 CD4024 1.16 CD4043 2.02 CD4062 7-33 CD4095 1.62
004007 0.21 CD4025 0.21 C04044 2,02 C04063 2.22 C134099 2.73
CD4008 1.63 CD4026 1,96 CD4045 2.29 CD4066 1.05 MC14501 0.32
CD4009 0.67 CD4027 0.91 C04046 2.02 CD4068 0.26 MC14502 0.65
CD4010 0.67 CD4028 1.40 CD4047 1.37 CD4069 0.26 MC14508 4.20
CD4011 0.21 CD4029 1.96 C04048 0,78 CD4070 0.26 MC14510 1,26
C04012 0.21 CD4030 0.65 C04049 0.62 CD4071 0.26 MC14511 1.95
CD4013 0.63 CD4031 4-05 C04050 0.62 CD4072 0.26 MC14516 117
004014 1.82 CD4032 1.77 CD4051 2.57 CD4073 0-26 MC14520 1.87
CD4015 1.62 CD4033 2.48 CD4052 2.57 CD4075 0.26 MC14528 0.67
CD4016 0.62 CD4034 8.28 CD4053 2.57 CD4076 1.63 MC14553 4.07
C04017 1.63 CD4035 1.63 CD4054 1.96 C134077 0.65 MC14566 1.21
C04018 2.29 CD4036 7.811 004055 1.96 CD4078 0.26 MC14585 1,45
004019 0.73 CD4037 1.63 CD4056 1.96 CD4081 0,213 MM74C14 1.14
CD4020 1.62 00403/3 1.80 C04057 2430 C04082 0.26
RCA 1975 CMOS Detebook: Pon -Outs. 400 pages of data. 200 pages of circuits.applications and use. (2.30 (no VAT) plus 37p P 8 P
ADD VAT at 8% (higher rate does not apply to any of above) 10p P 8 P on orders
under (2 (despatch is 1st class post BY RETURN') Price List sent FREE with anyorder or on request (a S A E helps) Official orders welcomed (written or phoned)-
Universities. Polytechnics. Government. Companies etc Export orders Inc VAT)
add 35p (Europe) 70p (overseas) for air mail P 8 PSINTEL
53b Aston Street, Oxford Tel. 0865 43203

RELAY UNIT
Smart steel case 12  7. turn with 22 PO
Type relays. most with at least 3 sets c o con.
toots. 4 reed relay. coils. 2 pots. resistors,
capacitors. 1213117 valve. various diodes. tag
boerd etc . etc Only n.50.

PC ETCHING KIT MK. II
Contains llb Ferric Chloride. 100 eq in copper
clad board. OALO etch resist pen. abrasive
cleaner etching dish and instructions Now
also includes 2 miniature drill bits [3.50.

710 BARGAIN PARCELS
Hundreds of new componenta-pots. mete.
tors capacitors switches v PC boards with
transistors and diodes. also loads of odds end
ends Content. always changing Only (3.

COMPUTER PANELS
Large quantity always available 3lb asstd
01 MI: 71b 02.65. 561b EIS Pack with about 500
components inc at team 50 transistors 01.

FERRIC CHLORIDE
Anhydrous technical quality in 'lb double
sealed packs 1lb 80p. Sib 01-a0; 101b (4 55:
1

TRANSFORMERS
All mains primaries 5-0-4V at 100mA 116p:
9-0-9V 100mA £1.02; 12-0-12V 100mA (1 -OS.
24-0-24V 500m4 02.20: IA multital3Ped to
give 3. 4. 5. 6. 8, 9. 10. 12 15. 18. 20. 24 or 30V.
also 12-0-12 or 15-0-15 03. 2A version t4.10.
6 50-6 5V 500rnA [1.45; 17V 1A t2; 9V 10A t3;
sub -miniature 12-0-12V at 50m4 00p.

BO metres of multi -coloured hook-up
flex 140 2m lengths) ONLY 01-20.
Grommet mixture Over 150 Grommets
All shapes and sizes 45p.

All prices quoted include U.K post and
VAT at 8% or 25% as appropriate
Surplus components and equipment
wanted for cash S A E for list or
enquiries.

Send 10p stamp for MultImeter Brochure
(Free on orders over (3

GREENWELD (PE9)
51 Shirley Park Road, Southamp-
ton. SO1 4FX Tel (0703) 772501
Also callers at 21 Deptford Broad-
way. SE8 Tel 01-692 2009. and
38 Lower Addiscombe Road.
Croydon. Tel 01-688 2950.

BARGAIN PACKS
12 BC107 E1.20 25 1N4001 [140
14 BC108 C1.20 22 1N4002 01 .20
12 BC109 E1.20 20 1N4003 E1.20
15 13C148 £1.20 18 1N4004 E1.20
12 BC149 E1.20 16 1N4005 £1.20
12 BC157 01 -20 14 1N4006 01.20
12 BC158 01.20 12 1N4007 01.20
12 BC159 01.20 401N4148 01.20
22N2646 El - 20 3 2N3055 01.20

10 BC328 01 .20 12 BC548 E1.20
12 BF194 E120 12 BF195 [1 .20
7 BF173 E1-20 5 BF181 01.20

All full spec marked com-
ponents.

8 PIN OIL 741's
tO . 20p. 25 23p; 100 21p: 250  20p.

OS TIMERS
3. 60p: 10. 50p: 25  46p; 100. 43p.

RESISTORS AND CAPACITORS
400 aaftd carbon resistors El .40.250 Hi -stabs
1.2, 5%... 3.1W 01.35.100 Wirewounde, 2W
to 15W 02.200 ceramic. mica. etc caps 01.10.
100 C280 polyesters. 0 01-0 4701.30. 200 min
eloctrolyttcs. but mainly unmarked. so only
01-35. 15 mrspaced and compression
trimmers up to 1250pF t1.10. JUMBO PACK -
1 each of the above. C9 60 value for only
07,501

VEROBOARD
100 sq in. about 8 pieces asstd sizes and
pitches El. 15.

MISCELLANEOUS
SPCO microswach. 5a 12p: 15 asstd pots 75p;
plug in relay 2 500O 4c o 25p; 4  80V 10A
recta on neat sink ideal belt charger 01 20:
S5766605 t1. Good 'tinge close tolerance
resistors -S A E list 96kHz crystal 01. Push
button bank -8 interlocking buttons each
4 pole changeover. only 4  2.. lin TT
TRANSISTOR PACKS
Large quantity of mainly unmarked out of
spec transistors in stock Sample tests
show 75% OK Sold in mixed packs with
PNP NPN. RF. AF plastic metal can small
signal and power devices At least 200 for
01.50; 500 for 03.50: 1.000 for 06. Out of spec
253055 5 8 for 01.10. 25 untested 13E1(51
type transistors (1.10. 25 untested BC,08 01.
100 El
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Don't
HENRYS

miss your copy of
i

oniv

ELECTRONIC FOOTBALL AND TENNIS
WITH THE FABULOUS

VIDE SPORT
ON YOUR OWN TV
Play three exciting

BUILD THE TEXAN - FM TUNER

FeetuTEXAN

20 - 20W STEREO AMP

res glass fibre P board, ardners low eel.
transformer, 6-I.C.. 10-trawistors plus diodes etc
Designed by Texas Instruments engineers for Henry 1
and P W 1972. Overall size 15i T n - 64 in Mains
operated Free teak sleeve with every kit

£29.95
41r. ......s: - (carriage 50p)

(also built and tested
cnasy

HENELEC STEREO FM TUNER
Features capacity diode tuning. lead and tuning

:iirr:t..7tLerliitrxinne
;.i. Complete tzLh

2b t.(C:rriFige 50p)
(also built and tested 831201

JOIN THE LARGE BAND OF CONSTRUCTORS!

NEW
CATALoGUE
* OVER

electronic
constructors.

5,000
components

1a75

ITEMS -- largest
for home

50P th., .
IPlus 20P "'OWNS i/

P8 P I

'1
i .......11 I

I / )

I

''....''-'-';'-----:.'- -': ' .I

UK range of ------..

electronic ball games
FOOTBALL, TENNIS.

I HOLE IN THE WALL on
your own TV! Just
plug Video Sport into

your TV and away you \aerial socket of

go. Completely safe
for you. your children
and your TV. Mains
operated.

OUR INCREDIBLE
£29 . 50 incl.

Demonstrations now in all

.

.

....

PRICE

VAT
CENTRES'

* 200 PAGES every aspect of electronics and
components for amateurs and hobbyists -
kits, projects, test gear.

* DOZENS of new lines and new ranges.
* MANY price reductions throughout the new

Catalogue.
* A Discount Voucher with every copy, worth

50p.

AM/FM MODULES
LP11 79 LP11 71
Combined AM,FM tuner modules. together with 
small number of R.G.. Feting. Nina, M1011 up

sensitive FM. Mkt/4.W tuner.
6 Volts supply, supplied with data end circuitSheets.oPretron
LP1171 combined IF strip £4.60.
LP117. FM front end and KM On
E4.1).
TS .2 the parr
Suitable Ferrite serial Up.

SPECIAL OFFER
GARRARD CT4 STEREO CASSETTE

TRANSPORT MECHANISM
Festures 'Stereo heads Buill
In motor stabiliser `Auto etoP ''
eisci Psues control 12V de

Robust. precielon snot
mechanism based on this

STARR patented design ideal
ror uro in car stereo ease rt x
provers, HI-FI were° romping it -
recorders, induetrisl and many , 1 -1 -
other applicatione
Suitable for Ins PW'' Ascot
Stereo Cassette Deck

UHF TV TUNERS £13  50 INCL. VAT P 8. P 35p

ALLPRICES INCLUSIVE OF VAT

Write now for your copy. enclosing 70p remittance

625 hrte receiver UHF Iranststonsed tuners U K
Operation Brand new. (Post packing 25p each)
TYPE A variable tuning slow motion drive E3-50.
TYPE B 4 -button push button (adjustable) MO.
-v PEC variable tuning C290.
TYPE D 6 -button UHF VHF tuner [5.20

FREE
Send now for our free Ilst
No. 36 for our complete
range of over 2,000
semiconductor devices
at new low prices.

MIDLANDS. NEW ELECTRONICS STORE
OPEN. 94/96 UPPER PARLIAMENT STREET,
NOTTINGHAM. TEL: 40403.

Electronic Cannes
.04-406 Electronic Components a, Equipment 01.402 0381
354 PA-Oisco-Lighttng High Power Sound 01-402 5854
303 Special offers and bargains store
All mail to 303 Edgware Rood London W2 fEIW

Pr. -escort -act at time°, preparation Subtect to change without

HI FI EMI:,
Electronics
Centres Open
9 ant - 6 pm

notice f Er0 .

PATENT

SUNIFirilR MA]
The tried, tested, proven, reliable, complete,
professional, capacitive discharge,

de ws voted best of 8 SYNIIMIS tested bs Popular bartirtrsig Magrme

ORDER NOW
TO ELECTRONICS 065666 ASSOCIATES DEFT PE v

62 BOA !roast Weisel. WS 1 301 Phone 33852

FROM Nene

Dry

SPARKRITE MK 2 010 Amaisly Idle  (11183

SPARKRIN MK 2 NAM lilt NNW,* ma*  WEI
TE Mk 2 Ilmay 1144 PWW earth  [13.66

elowporm NtrItelmt  (2.71

R.P.M. Bail spasm le die Attu wit,  f242

I Nahm almmi/P.Os kr I

Ch B.
CUM SAE Minden anN maim°

Electronic Ignition Hit
Sparkrite MK2 is a high performance, high quality. capaci-
tive discharge. electronic ignition system.
Because of the superb design of the Sparkrite circuit it

completely eliminates problems of the contact breaker.
There is no misfire because contact breaker bounce is eli-
tninated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high
R P M. Contact breaker burn is eliminated by reducing the
current lo about 1/50th of the norm. It will perform equally
well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers
for recharging the system. Sparkrite incorporates  short cir-
cuit protected inverter which eliminates the problems of
SCR lock on and therefore eliminates the possibility of
blowing the transistors or the SCR. (Many capacitive dis-
charge, ignitions ere not completely foolproof in this re-
spect.)

Sparkrite can therefore give you: -
up to 20% better fuel consumption, instant all weather
starting. cleaner plugs - they last up to 5 times longer
without attention. faster acceleration, higher top Speeds,
longer coil and battery life. efficient fuel burning end lam
air pollution. smoother running. continual peek perfor-
mance,

THE KIT COMPRISES EVERYTHING NEEDED
Ready drilled pressed steel case coated in matt black epoxy
resin, ready drilled base and heatsink. top quality 5 year

guaranteed transformer and components cables coil con
vectors. printed circuit board, nuts, bolts silicon grease
full instructions to rnake the kit negative or positive earth,
and 10 page installation instructions.

OPTIONAL EXTRAS
Electronic R.P.M.
This can be included in the unit to prevent over revving.
an advantage to most companies. hire (Ciro, high perfot
mance drivers etc
Eroctsonieconrontional ignition switch.
Gives instant changeover from 'Sparkrite' ignition to con-
ventional ignition for performance comparison. static tim-
ing etc.. and will also switch the ignition on completely
as a security device. Includes. switch, connectors mounting
bracket and instruction. Cables excluded.

PRICES
DIY assembly kit (10 93 not VA T post and packing
Reed, huilt unit (13 86 incl. V A.T post and packing
(Both to fit all vehicles with coilidistributor ignition up to
8 cyiinders.)
Switch for instant changeover from 'Sparkrite" ignition to
conventional ignition 12 79 incl V A.T.post end packing
RPM bantling control 12 42 incl. VAT post and packing
IFitted in case on ready built unit. dashboard mounting
on kit

CALLERS WELCOME
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IN U.  M   M  11 II   II  0 0 M   M   M 
INVERTORS ORION STEREO ASTRO IGNITION

611,42.......Warr.--. ' AMPLIFIER
v------

' '.!r. e.
" ... ..

- -14... ...'4
..r,

,

' i *tt ifi.. .....a..

..______________. _____
240v-50Hz from your 12v car battery. 20 + 20 Watts r.m.s. into 8 ohm load. Distor- ASTRO IGNITION SYSTEM.. 25 watt -C4'20 150 watt -Z111.10
40 watt -t7.35 300 watt (12v) -Z2123:1175 Lion less than 0. 01°/o 100Hz-10kHz. Frequency Compiete kit of parts for this
75 watt -i10.71 300 watt (24v) -E 5 Proven and tested system £9.50response ± 1dB 20 Hz to 20 kHz. Hum level p

II

.
All above invertors are in kit form but may ..., .. incl. VAT. Ready built with only two
be purchased built up in metal case 8. ready virtually nil with vol. full on. connections to alter £12  50 incl.for use. Price list sent on receipt of s.a.e.

.
Prices include post 8 packing. VAT. Thousands have used this

M
P.W. AUTOMATIC EMERGENCY This is a power amplifier of superb quality system both home and abroad..

.
SUPPLY Consider these advantages more

240v-50Hz-150 watt invertor with built in incorporating the very latest design features.
batterycharger.In event ofpower failure power, faster acceleration, fuel

Professional hi-fi enthusiasts have classed itswitches over automatically from battery economy, excellent cold starting,
a
.

charging to invertor operation. Cct. as as fantastic and real value for money. The smoother running, no contactappeared in Dec. 72 P.W. Complete kit of
partslexcluding meter)L22.50 + t1,10 p.8 p. CCT incorporates a low flux transformer and breaker burning. Also because of. FLUORESCENT LIGHT INVERTOR KIT inputs for disc. tape, tuner, etc. the high energy spark, the fuel
8 watt -12v -Fluorescent light, suitable for mixture can be made weaker giving
tents, caravans. houses. boats 8 secondary
lighting for factories. hotels, etc. further economy and fewer plug .. 12"-8 watt -t2.90 + 25p p. 8 p. Built up- Complete kit of parts including slim line problems. Fitting time when built .

M
i4 + 25p.
21"-13 watt -t3.30 + 30p p. 8 p. Built up- bookend case, silk screened front panel & 5 minutes approx. Please stateknobs.L4-50 + 30p. whether positive or negative earth.£43 incl. VAT & p & p..

TRANSFORMERS a COILS Trade and export enquiries wel-. Both high volume 8 small order capacity comed.available.. Special offer. Miniature mains transformer The bookend case, I.C.s & semiconductors. P.C. ASTRO ELECTRONICS
12-0-12v-6V.A.-85p plus 10p p. 8 p. board. Transformer, etc. may be purchased separ- Spring Bank Road, West Park
TRADE 8 EXPORT ENQUIRIES WELCOMED ately if desired. Send S.A.E. for further information Chesterfield.0111111 II  MI II 10

You
catalogue
order.
Our prices
and
rising

Panel
10 lead
K513
and
value-£4.80.

I*
already

passive
postal

hardware
-mounted

knobs,
sockets,

know
is now

on
components
costs,

THIS

2

2

Bargain

Phoenix
Electronics
(Solent) Ltd.
139-141 Havant Road
Drayton, Portsmouth, Hants
P06 2AA

us-get to know us better! Our
only 20p-returnable on your first

a wide range of semiconductors, i.c.'s
include VAT, and, despite

carriage is only 20p, too!
MONTH'S BARGAIN OFFER!

kit. 2 x F296 fuseholders, 10 fuses,
fuses, 4 each K111, K357, K430, K499,

x DPCO switches, 2 x P429/P430 plugs
each croc. and pin clips. Catalogue

pack PEP/5A- £3130.

* ELECTRONIC
PIANO KIT

SYNTHESISER ----

KIT

* ELECTRONIC
ORGAN KITS
e fiv

Electronic Organ kits
specially designed for
the 0 -I -V enthusiast. With
the extreme flexibility
allowed in design. you
can build an on
your requirements,

rgaw to
which

will compare with an organ commercially built
..,costing double the price.

* Portable organ with 4 octave keyboard, £145.29. * Console organ
with 5 octave keyboard. £250.93. * Console organ 'with 2 x 4 octave
keyboards and 13 note pedal board, 1470.65. * Console organ with
2 x 5 octave keyboards and 32 note pedal board, £660. * Console organ
with 3 x 5 octave keyboards and 32 note pedal board, E960. * W/W
Sound Synthesiser Kit, £149. * W/W Touch Sensitive Electronic Piano,
£110.

All components can be purchased separately. i.e.. semiconductor
devices, M.O.S. master oscillators, coils, keyboards, pedal boards.
stop tabs, draw bars, key -contacts, etc. Lesley type speaker units from £50.
Send 50p for catalogue which includes 5 x 10p vouchers or send your
own parts list, encloting S A E for quotation..

Elvins Electronic Musical Instruments
12 Brett Road, Hackney, London E8 1JP (Tel. 01-986 8455);
8 Putney Bridge Road, London SW18 1HU (Tel. 01-870 4949);
40a/42a Dalston Lane, Dalston Junction, London E8 (Tel Ot-249

5624).
Business hours Open 10 a.m. to 7 p.m. Monday to Saturday. Closed all

day Thursday. Open 10 a.m. to 1 p.m. Sunday.
Vacancy for shop assistant with electronic knowledge

Please send your catalogue-now!

Name

Address
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Ell-PRE-PAK
The people for component bargains

sMakers of .
tirlin un4 I

audio equipment

ORIGINATORS OF PRE -PACKED COMPONENTS IN BRITAIN -AND STILL LEADING!

AUDIO MODULES- today's most challenging values!
POWER AMPS
SS103
Compact I.C. amp 3 watts R.M.S. Single channel (mono).
On P.C.B. size in x 2in. Needs 10-20V supply. £1.75

SS103-3
Stereo version of above (two I.C.$)

NEW! SS105 Mk. 2
A compact all-purpose power amp. Can be run from 12V car
battery. Size 3fin x 2in. Useful 5W output (mono) into 30
using 12V. Excellent value. £2.25

SS110 Mk. 2
Similar in size to SS105 but will give 10W output into en

,2; using 24V (mono). Two in stereo give first-class results.
suitable for many domestic applications. £2.75

SS140
Beautifully designed. Will give up to 40W R.M.S. into 411.
Excellent S.N.R. and transient response. Fine for P.A., disco
use. etc. Operates from 45V d.c. Two in bridge formation
will give 80W R.M.S. into 8C1. £3.60*

3

PRE-AMP/CONTROL MODULES
SS100
Active tone control unit to provide bass and treble facilities
(stereo). £1.60

SS101
Pre -amp for stereo ceramic cartridges. radio and tape £1.60

£3.25 SS102
Pre -amp for low -output stereo magnetic cartridges. radio
and tape £2.25
BUILD A STEREO F.M. TUNER
with these modules
SS201
Front End assembly. Ganged tuning with well engineered
slow-motion geared drive in robust housing. A.F.C.
Requires 6-16V. Excellent sensitivity. 86-108mHz. £6.25
SS202
I F Stage (with I.C.). Designed to use with SS201 uses I.C.
Carefully checked before despatch. £5.25
SS203
Stereo Decoder. Designed essentially for use with SS201
and SS202, this excellent decoder can also make a stereo
tuner of almost any single channel FM tuner. Supplied ready
aligned. A L.E.D. can easily be fitted. £5.62
SAVE £5 ON THE S/S TUNER
By buying Units SS201. SS202 and SS203 together, the
price is 612.12-a genuine saving of 65 on this very
efficient tuner. £12.12

SPECIAL
OFFERS

LM 380 AUDIO I.C.
(Marked SL 60745) Brand
new and to spec 3 watts
R M.S out. With data.

L1.00.
2XSN 7490. Brand new
I C. to spec. decode
counters. E1.00.
3XSN 7400 Clued 2 input
Nan gate I.0 .s. 50p

SUNDRY
PI PAK-Approx. 170 short -lead semi-
conductors and components. PNP,
NPN, diodes, rectifiers, etc. on PCBs.
At least 30% factory marked. Some
data supplied. 50p.
UHF 625 line tuner, rotary. E2.50.
Rev Counter (for cars) (8%). E1.00.*
Books by Bernard s Publications
Newnes-Butterworth's, etc.

ITHE FREE CATALOGU7
INew edition better than ever. It's I

your's for free and well worth
Igetting -only please send large I

with 10p stamp if we have to
It to you.

TERMS OF BUSINESS:

NEW RANGE AND COMPONENT PACKS
TP SELECTION

TP5 20 Transistors. PNP German-
ium, Red Spot A.F.

TP6 20 Transistors. PNP German-
ium. White spot RF.

Tp2 1 2N174 150W /110Vce Power
Transistor, with mounting
assembly.

Tp13 100 diodes. mixed Germanium,
Gold -bonded, etc. Marked/Un-
marked.

TP23 Twenty NPN Silicon uncoded
TOO Similar to BFY50/2.
2N696. 2N1613, etc. Comple-
mentary to TP24.

TP24 Twenty PNP Silicon. uncoded
TOO Similar to BFY64,
2N2904/5.

TP29 8 power diodes 400V, 1,25A
Silicon FST

UT1

UT2

UT4

UT5

UT7

UT9

UT12

UT SELECTION
,10F PNP s Germanium, AF and

150 Germanium diodes. min.
glass.
100 Silicon diodes, min. glass.
similar to IN914. IN916.
40 250mm Zeiler diodes
OAZ24 range: average 50%
good.
30 Silicon rectifiers 750mA.
mixed voltages. Top Hats. etc.
40 NPN Silicon planers. Similar
to 2N3707-11 range. Low noise
amps.
25 2N3702/3 Transistors, PNP
Silicon, Plastic to 92.

CP SELECTION
cpi Mixed bag of capacitors -

Electrolytic. Paper. Silver Mica
(Approx. 150 -sold by weight).

CP2 rox.) Resistors. various
types. values. watts. (Sold by

CP3 40 Wire -wound resistors, mixed

CP4 12 pots -pre-set. w/wound,
carbon. dual, with/without
switches -all mixed.

cp? Heat sinks. assorted. To fit SO -Z
(0072) TO -1 (AC128). etc.

ALL ABOVE PACKS -50p EACH. TP Tested and Guaranteed: UT Untested. unmarked. CP Components.

CAPACITOR DISCHARGE IGNITION KIT
Simple to assemble and fit Improves car performance
saves on fuel P 8 P 30p £7 - 50*

BI-PRE-PAK X -HATCH GENERATOR MK. 2
Four -pattern selector switch
3In x 5iln x 3In
Ready -built

_yip and tested £9-93*
_ * In kit form £7.93*

Please add 30p for postage and packing.
is invaluable to industrial and home user alike. Improved
circuitry assures reliability and still better accuracy. Very
compact, self-contained. Robustly built. Widely used by TV
rental and other engineers. With reinforced fibreglass case,
instructions. but less batteries (Three U2 type required.)

TV SIGNAL STRENGTH METER"
90N2
90P1

NPN
PNP

Complete kit as described in 'Television 819.50 plus 40p 90P2 PNP
for P P plus VAT at current rate.

VAT at 25% must be added to total value of order, except for Items marked  or (8%), when
VAT Is to be added at s%. No VAT on overseas orders. POST 15 PACKING Add 22p for UK
orders unless shown otherwise. Minimum mall order acceptable -t1. 0 00000 se order*, add
CI for postage. Any difference will be credited or charged. PRICES Subject to alteration with-
out notice, AVAILABILITY All Herne svallable at time of going to press when every effort Is
made to enure correctness of Information

so

Rf"1 NO Rif On
222 224 WEST ROAD,WESTCLIFF-ON-SEA, ESSEX SS0901F.

TELEPHONE: SOUTHEND 10702) 46344.

FOUNDED IN 1959

SS300 POWER SUPPLY STABILISER
Add this to your unstabilised supply to obtain a steady work-
ing voltage from 16 to 60V for your audio system. work-
bench, etc. Money saving and very reliable £3.25*

PLASTIC POWER TRANSISTORS
40 WATT SILICON -
Type Polarity Galn VCE Price
40N1 NPN 15 15 20p
40N2 NPN 40 40 30p
40P1 PNP 15 15 20p
40P2 PNP 40 40 30p

90 WATT SILICON
Type Polarity Gain VCE Price
90N1 NPN 15 15 25p

40 40 35p
15 15 25p
40 40 35p

If you prefer not to cut coupon out, please mention ETIP2 when writing.
IIMMIEMMIIIIIMMMUM.111=4.1.111

r"17-PRE-PAK. 222-224 WEST ROADAWESTCLIFF-ON-SEA, ESSEX

IIPlease send

Ifor which I enclose inc. VAT I
I NAME I
of ADDRESS

I
III /
LI = MINE MI = MII INN IIM = INN = II= =I NE IMPE Nil
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CRESCENT RADIO LTD.
& 17 MAYES ROAD, LONDON N22 6TL

(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
I ST. MICHAELS TERRACE, WOOD GREEN

LONDON N22 45J Phone 888-4474

BARGAIN PROJECT HOE
A plastic box with moulded
extrusion rails for PC or Chassis
panels with metal front plate
fitted with four screws (all
supplied).
An ideal box to give small
project a professional finish.
SIZE (internal 81mm x 51 mm x
28mm.
OUR PRICE 40p. + 8 %.

"CRESCENT
BEAT BRITE"
SINGLE
CHANNEL
ROUND TO
LIGHT UNIT
This fantasticlittle box

approx. x x 2:" when
connected to the output of a
sound source from 1 to 100 watts
produces a psychedelic light
display of up to 1000 watts.
Complete with a sensitive level
control the unit is fused and can-
not harm your amplifier.
A Bargain at 2740 plus 10p
P. .4 P. + 8%.

MINIATURE RELAYS
Itrand new range of British made
relays, size: 1 lin X lin x
All two changeovers with 250V
I.5A contacts anti suitable for
fitting on 0.1m veroboard.
Type Volts Current Ohms
27/A 12V 17M/A 700 All
71/A 12V 2800/A 430 21'30
17/A fi V 33M/A 185 each

MINI LOUDSPEAKERS
'tin 80 ohm. 40p; 21in 40 ohm.
50e. Please include 5p P. A P.
on each L.S. + 25%.

MIDGET
MAINS TRANSFORMER

Varnish Impregnated
Sine 45mm x 36mm x 31mon

PRI 240V
Sec 3.0.3 100mA
Sec 6.0.6 100mA
See 9.0.9 100mA
See 12.0.12. 100mA
Sec 20.0.20 100mA

11.23 10p P. Se P. + 8°.

CRESCENTBUBBLE LIGHT SHOW
This budget system compares very
favourably with more sophisticated
and higher priced models.
Specification:
Projector -150W convection
cooled. At 30ft the projected
image is 16ft.
Motor -I rev. per S min.
Liquid Wheel -bin diameter
multi colour.
The motor is fitted to the projector
and can only be purchased as a
single unit.
The liquid wheel is our standard
model and may he purchased
separately.
A bargain at: Projector. 21.15;
Wheel, 26; Total 220. Plus 751'
carr. + 8%.

CABLE LESS SOLDERING IRON
WAHL "ISO -TIP"

* Completely portable.
* Solders up to 150 joints per

charge.
* Recharges in its own stand.
* Fine tip for all types of solder-

ing.
* Only 815 long and weighs joist

fl era.

OUR PRICE L9/5 + 8%.
(Spare bits are available)

"CRESCENT" 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER

U . BUILD. IT
We supply the three modules for you to build
this Disco-Group-P.A. amplifier into the cabinet
of your choice.
* THE POWER AMP MODULE
170W r.on.s. sq. wave 300W instantaneous peak
into Ei ohm (60W into 16 ohm).
* THE PRE -AMP MODULE
Four control pre -amp, Vol. Bass, Treble. Middle
controls. Designed to drive most amplifiers
using F.E.T. first stage.
* THE POWER SUPPLY
In supplied complete with the mains transformer.
Complete fixing instructions are supplied and no
technical knowledge is required to connect the
three ready wired modules. A fantastic bargain.
IPA, carr. 73p. Send S.A.E. for further details
on this or our ready built amplifiers. + 8%.

I2 -0-12V SOOMA
2401 primary transformer bargain. Approx. size:
60mm x 40mm X 50mm; fixing centres: 75mm.
Our price 1140. + 5%.

FERRIC CHLORIDE
Anhydrous ferric chloride in double sealed one
pound poly packs.
Our Price 80p per lb. + P/P + VAT 0 8°0.

LOW NOISE, LOW PRICE CASSETTES
flood quality tape in well made screw type
cassettes. Presented in single plastic cases.

COO lilt C90 42p C120 63v
10% discount on ten or more cassettes of one
type. + 8%.

ABS PLASTIC BOXES
Handy boxes for construction projects. Moulded
extrusion rails for P.C. or chassis panels. Fitted
with 1mm front panels. 1003, 103mm x 73mm x
45mm Sip; 1006, 150mm x 75mm x 47mm 661;
1007, DWImm x 124mm x 60mm 98p; 1021,
106min x 74mm

+ 8%.

P.C. ETCHING KIT
This kit contains all that the constructor will need
to etch the circuits of his own design. Contents:
Plastic etching dish. Sample copperclad board.
Lamininate Other. 1 lb Ferric Chloride. Large
Plastic Spoon. Etch Resist Pen. Full Etching
Instructions. Complete and Die Kit Value at
2316 + VAT.

2in. PANEL METERS
Size 59mm x 46min

0.50µA -ME% ' 0.100mA-ME13
0100µA -MET 0.500mA-ME14
0500µA -MEP 0.1A -ME15
0.1mA -ME9 0.50V -ME16
0.5niA -MEIO 0.300V a.c.-ME17
0 10mA-MEll S meter -ME18
0 50mA-ME12 V, V. meter-ME19
£3 cacti. 10p P. S P + 8%.

POWER PACKS
PP1 Switched 3;4I -6-7I-9 and 12V at 50011/A

with on/oft switch and pilot light. Size
1305I/00 x 5500)00 x 7500/M, only 24.

PPS Switched 6 -7l -9V Battery Eliminator.
Approx. size Slin x 2Iin X SIM. Ideal for
cassette recorders, 13-26.

PP3 Car converter. Front 12V Pos. or Neg. to
= 6-71-9V. Easy to fit and transistor

regulated. 22-90. + 8°.

TELESCOPIC AERIAL
Nine section fully swivelling telescopic aerial with
SBA single bolt fixing or two hole fixing bracket.
Folly extended 43'. Fully closed 7'. Onr Price
/00P + P/P + VAT .0

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channel.
Hass, Middle,
Treble. Each
channel has it,
own sensitivity
control. Just con-
nect the input of
this unit to the
loudspeaker terminals of an amplifier. and connect
three 330V up to 1000W lamps to the output
terminals of the unit, anti you produce a fasci-
nating sound -light display. (All guaranteed.;

LI11.50 plus 38p r. 6 P. +

U.K. CARRIAGE 'VAT -All prices are exclud-
20p UNLESS ' lag VAT. Please add to each

item the VAT rate in&
OTHERWISE STATED rated.

SEND 30p FOR A
CRESCENT

CATALOGUE

ENGINEERS

YOURSELF FOR A

BETTER JOB WITH MORE PAY!
Do you want promotion. a better

job. higher pay? "New oppor-
tunities" shows you how to get
them through a low-cost. Home
Study Course. There are no books
to buy and you can pay as you
learn.

This easy to follow GUIDE TO
SUCCESS should be read by every
ambitious engineer. Send for this
helpful 76 -page free book NOW!
No obligation, nobody will call on
you. It could be the best thing you
ever did.

CHOOSE A BRAND NEW FUTURE HERE
 CUT OUT THIS COUPON  Im

Tick or state subject of Interest.
Post to address below.

ELECTRICAL
ENGINEERING
City & Guilds

IWiring and
I nstallations 0
C. G. Electrical

ITech -Primary
Gen. Electrical
Eng.

AERONAUTICAL
ENGINEERING
Air Registration
Board Certificates
Gen. Aero
Engineering

RADIO & TV
Gen. Radio and
TV Eng.
Radio Servicing.
Maintenance and
Repairs
Practical Radio- &
Electronics (with

O self -build kit)
Radio Amateurs'
Exam

AUTO
ENGINEERING
City & Guilds Auto
Engineering
Practice 0 AGRICULTURAL
Inst. Motor ENGINEERING
Industry 0
M . A . A./I . M .1.
Management
Diploma SERVICING
Gen. Auto
Engineering 0 MECHANICAL
.4 uto Diesel ENGINEERING
Maintenance 0 Society of
Motor Mechanics 0 Engineers
Service Station Inst. Engineers
and Garage and Technicians 0
Management 0 General Mechanical
TELECOM- Eng.

MUNICATIONS Welding
City & Guilds 0 Maintenance Eng. 0
Telecommunica- General Diesel
lions 0 Eng. 0

O ELECTRONIC
ENGINEERING

O Gen. Electronic
Eng.
Practical Elec-
tronics (with kit)

REFRIGERATOR

DRAUGHTSMAN-
SHIP

O Institute of
Engineering
Draughtsmen &
Designers 0
General Draughts-
manship

O Architectural
Draughtsmanship

O Technical Drawing 0

CONSTRUCTION
& BUILDING
Institute of
Building
Construction

O Surveyor's Inst. 0
Clerk of Works
Diploma 0
C. & G. Building
Quantities 0
General Building 0
General Civil Eng. 
Heating. Ventila-
ting & Air
Conditioning
Carpentry &
Joinery

O Painting &
Decorating
Plumbing 0
C.E.I. (Pan I) 0
Inst. Cost &
Management
Accountants
Works Manage-
ment etc. etc.

G.C.E.
-58 '0' & 'A' Level Subjects
-over 10,000 Group Passes!

Aldermaston College
Dept. TPE09, Reading RG7 4PF

also at our London Advisory Office, 4 Fore Street Avenue.
Moorgats, London ECM' SET. Tin. 01-628 2721.

NAME (Block Capitals)

ADDRESS

Postcode

Other subjects of interest Aga
Accredited by C.A.C.C. Member of A.B.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

764 Practical Electronics September 1975



Marshall's TR& CMOS !OFFER

To: P.E. SPECIAL OFFER
A. Marshall (London) Ltd.,
42 Cricklewood Broadway,
London NW2

Please find enclosed my remittance
(shown in final col. on the right).
Made payable to A. Marshall (London)
Ltd. for components specified.

PLEASE PRINT CLEARLY

NAME

ADDRESS

Any quantity or combination may be
ordered but can only be accepted on
this coupon.

OFFER CLOSES SEPT 30TH

Type No Offer
Price Qty. £ p

SN7400 0-11
7401 0-11
7402 0 11
7404 0.12
7410 0.11
7413 0'18
7420* 0.11
7430* 0.11
7440* 0.11
7441* 0 60
7447 0.37
7448 0.48
7473 0'20
7474 0'18
7490 0 24
7492 0 24
7493 0.24
7496 0.40
74121 0.20
74141 0.37
74145 0.42
74150 0'61
74151 0 26
74153 0.24
74154 0.67

SUB TOTAL

Type No Offer
Price

SN74155
74180

0 26
0.25

CD4000AE 0 15
4001AE 0 15
4002A E 0 15
4007A E 0 15
4009AE 0 50
4011AE 0 15
4013AE 0 36
4016AE 0 36
4012AE* 0 15
4023AE* 0 15
4029AE 40
4045AE 30
4049AE 0 40

Qty.

SUB TOTAL

POST AND PACK

VAT 8%

CATALOGUE (OPTIONAL) 25p

TOTAL

p

ALL PRIME
PRODUCTS FROM
LEADING
MANUFACTURERS SAVE MONEY AND STOCK UP NOW

FOR ONE MONTH
ONLY AND SUBJECT TO
STOCKS BEING
UNSOLD

NI MI la

PW TELETENNIS KIT
A. featured on BBC Nstionwide and ,n the
Daily Mall 2 Oct Is Ideal game for whole
family. No need to modify your TV set. lust
plug in to aerial

"'
socked

rT
p u P PPP: C CaPaCItor Pack 0.10 P P
20p, Semiconductor Pack 814.10 P.
20p. E IC Sockets t4 P P 20p; F Trans -

P 3
C's 1-4°

1 UHF Modular KO C7.50 P P 20p.
Special Prices -complete kit excluding
CON 842 P B P Sap. Section. 8-F Inch
223.50 P & P sop. Asternbly instructions
with complete kit or TSp on request.

P.C. Marker Pen Delo 33PC 0.87p.
Zeno,. 400MW. 11p; 1W. 17p.
IC Sockets 8 OIL 16p; 14 DIL 17p, 16 OIL 20p.
Resistor. 3W 2p; PA, 3p; 23W 9p; 5W 10p:

10W 12p.

Scorpio Car Ignition KR -C11 50 VAT.
1 iMF440V C1.10.
851E40246 [1.20. Transformer £3.
OPTO and LEDs
Red. green and yellow.
0 16 diameter 31p; 0 20 diameter 33p.
DL707 C.235 or 4 for O.
Minitron £1.55.

Potentiometers
Linear or Log Single Double
Rotary Pots 20p 45p
Rotary Switched 30p --
Sliders 45p 75p

Full range of capacitors
stocked. See catalogue for
details
Presets -Horizontal or Vertical

Veroboard
Copper Plain
01 015 01 0-15

2,5 x in 36p 26p - 17p
2-5 x 5in 40p 39p - 19p
31 x atin 40p 39p

x 5in 45p 47p - 32p
33 x 17in C1.61 £1.26 C1.00 01.92

PINS . 36 30p 30p
x 200 C1.16 £1.16

0 1W Bp 0 3w Top Trade and Retell Supplied

* SEE PREVIOUS ISSUE FOR LIST OF TOP 500 SEMICONDUCTORS
FROM THE LARGEST RANGE IN THE U.K. AT COMPETITIVE PRICES!

Marshall'
Call in and see us 9-5.30 Mon -Fri 9-5.00 Sat

Trade and export enquiries welcome

A. Marshall (London) Ltd Dept. PE
42 Cricklewood Broadway London NW2 3ET
Tel : 01-452 0161/2 Telex : 21492
& 85 West Regent St Glasgow G2 20D
Tel : 041-332 4133 .

& 1 Straits Parade Fishponds Bristol BS16 2LX
Tel 0272 654201/2
& 27 Rue Danton Issy Les Moulineaux Paris 92
Tel : 642 2985'

Catalogue price 25p

10% discount
for callers at
Bristol during
August

LONDON -GLASGOW -PARIS
AND NOW

BRISTOL!
1 STRAITS PARADE
FISHPONDS
BRISTOL BS16 2LX
TEL: BRISTOL 654201/2

IT'S OUR SERVICE THAT MAKES US GROW

Construction Klts
AV7 Aerial Amps C204
UHS70 Transmitter 02.79
MUE7 Receiver for above £3.22
EW18 Electronics dice 06-53
EX20 Electronic Dice a Sensor £7.79

Mail Order
VAT All prices exclusive P & P 25p

TRY OUR NEW GLASGOW
SHOP
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IMPROVE
PETROL
CONSUMPTION

Fit the
Brilliant New
P.E. Scorpio Mk. II

Dual Polarity"
Capacitive Discharge
Electronic Ignition system

* Genuine improvement in overall petrol consumption (independent report
claims at least 11%-10%)

* Much easier cold weather starting. less strain on your battery
* Less use of choke -increase engine life
* Smoother running at lower revs -makes your four cylinder car feel

like a six cylinder
Together with the following "Scorpio Mk. II plus features not previously
available with other makes
* Only one model used for both positive(+) and negative (-) earth

vehicles -if you change your car. you can certainly transfer your
Scorpio

* Retains your original contact breaker points. which last their mechanical
life -no points burn

* Will drive electronic tachometers.

Send a stamped addressed envelope for our free interesting brochure.
Electronic Ignition -How it Works . containing circuit and itemised

price list.
Price for complete kit of parts, with easy to follow. comprehensive
instructions. connecting wire. etc. ONL YE1550, including VAT and postage
and packing.
Ready made unit, fully tested. for immediate installation with easy to
follow instructions. all leads. etc.. ONLY El 7.10, including VAT and postage
and packing

THOUSANDS ALREADY IN USE -FULLY GUARANTEED.

P.E.
-VARICAP-

STEREO
PUSH BUTTON

F.M. TUNER

The P.E. "Varicap" Stereo Tuner
uses the latest Mullard modules for
R.F. and I.F. circuits -highly sensitive
and pre -aligned for ease of con-
struction.

This superb kit has everything to
enable you to construct this highly
sensitive F.M. Stereo Tuner. with
instant push button station selection,
self contained regulated power supply.
stereo decoder, etc.. etc. Easy to
construct, highest quality reproduc-
tion.

Price only C34.50, including VAT and
postage and packing. Please send
stamped addressed envelope for our
free brochure on the Varicap, which
gives performance figures, detailed
description, etc., etc

P.E.
"GEMINI"
STEREO

AMPLIFIER
Output genuine 30W R.M.S.
per channel!
Distortion 0.01% (maximum)!
Frequency response-3dB,
20Hz to 100kHz into 8 ohms!
Fully comprehensive inputs,
disc, tape, MIC, etc.!
Yes, we are still supplying
all components for this
superb Stereo Amplifier,
since we have not yet found
a better one!
Fully comprehensive con-
structional booklet avail-
able, containing full spec-
ification, performance
graphs, step-by-step
assembly instructions,
photographs, fault finding
guide, etc. etc. Price 55p
plus 9p postage and packing.
For itemised price list only
please forward stamped
addressed envelope.

ELECTRO SPARES, 288 ECCLESALL ROAD, SHEFFIELD Sll 8PE
Please allow 14 days minimum for delivery, for postal delays, cheque clearance, etc.
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P.E.
Electronic
Piano

ALL

Keyboard,
Hardware,
Resistors,

Complete
Constructed

Clef
31 Mountfield
Stockport,

CySyMt

Send

JOANNA

PARTS
SUPPLIED

Capacitors,

S.A.E.

CAN

Keyswitch,
Semiconductors,

kits or easy
Pianos

for

Products
Road,

Cheshire

P.C.B.s,

Cabinets
stages

to order
details

Bramhall
SK7

BE

1LY

Fit

ELECTRONICS
COMPONENTS

C

AC126 0.13
AC127 0.13
AC128 0.11
AC151 0-18
AC152 0-26
A0153 5-27
AC178 0.14
ACi137K 0.27
451158K 0.27
45161 0.30
AD162 0.35
BA102 0.10
BAX13 0.03
imxie 001
BC107 0.09
BC108 0.06
BC109 0.09
BC147 0.09
BC148 0.05
BC149 0.131
BC187 0.10
BC1158 0.10
BC1116 0.14
BC182 0.08
BC183 0.09
15C184 0.00
15C212 0.011,3
BC213 OA%
Bc-2,4 11.11{
BC237 0.011
5C238 8.01
5C239 0.09
BC337 0.09
BC.338 0.00
BC306 0.09
BC327 OAS
BC328 6.12
BCY70 0-13
BCY71 0.13
BCY72 0.12
130135 0.25
130138 en
B0137 0.27

FULLY
Mail order only
BridgeElectronics
PO Box No. 10

I -
2

210138 0.28
80139 0-25
BD140 0-32
50Y56 1.00
BF115 0.20
BF200 0.25
BF194 0.09
BF195 0.08
erne 0.12
BF199 0.12
BF257 0.24
BF258 0-24
15F259 0.24
BFX29 0.22
BFX30 0.22
BFX84 o.as
BF085 0.n
SF550 0.19
BFY51 0.19
BFY52 0.19
BY126 0.11
BY127 0.11
0557 0-01
°ADO 0.01
0A91 0.01
0A200 0.05
OA202 eel
IN914 0-04
IN4004 0.06
IN4007 0.08
1144148 0-03
10920 0.06
274897 0.15
2506) 0.14
214706 8.10
214708 0-10
214916 An
2141305 0.25
210307 0.n
2141308 0.25
2141613 0.15
214171i 0.15
2142218 0,173

GUARANTEED
VAT extra rids

'

Fishponds Bristol

c4

2N22111A 0.18
252219 0-171
2N2219A 0.18
252221 0.173
252221A 0.18
2142222 0.173
2N2646 0.30
252904 0.18
252905 0.11
21429043 11111
252907 0.111
2N29260 0.96
253053 0.20
2143054 0.0
253355 8-45
2143393 0-12
2N3441 0-68
253442 0411
252338 0.10
2N3630A 0.10
253702 0-10
2143704 0.10
2143706 0.10
253701 0-10
2143771 1.25
2143772 1..
2N3773 2.60
2N3804 0.1
2N32013 0.12
2N521)1 0.25
2145296 0.35
2143704 0.20
2N3a19 0.30
2144036 0.55
2144037 0.0
2144921 0.86
2N5080 0.25

21442119 0.25
2N5447 0.12
2145449 0.12
2145457 0.34
2N5458 0.27
2148027 0.40

20p

BS16 2LX

V0110
ViR0 ELECTRONICS 1

In. ..... I E ttttt Clyndler 
SOS UPI Tel Chandler .l. .

ARD

e
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P.E. PORTABLE

GAS IGNITOR

(As featured in the
July 1975 issue)

Lights Natural. Town
and bottled fuel gases
quickly and easily -
ideal for the kitchen,
camping. boating and
workshop.
 Uses a 1} volt battery
 Provides a Contin-
uous stream of high
voltage sparks
 Gives years of
normal use
See through
case shows
your skill in

action

The kit contains every-
thing you need to make
this electronic gas igni-
tor and includes an
elegant transparent
case moulded in high
impact polycarbonate,
ready wound coils and
full assembly instruc-
tions.

COMPLETE KIT ONLY

£3.00 INCLUDING
VAT AND POSTAGE

-SENT ANYWHERE IN THE WORLD

GREENWELD ELECTRONICS
Dept. CK2, 51 Shirley Park Road,

Southampton, SO1 4FX

Translator. Price Transistor. Price Diodes Price
AC128 [0.15 OC203 [0.S0 1 N4002 [0-07
ACTS]
ACY20

[0.35
[0.23

ORP12
TIP29A

[0.50
[0.49

1N4003
1N4007

[0.06
[0.09

ACV21
BC107

[026
[0.10

TIP31B
TIP41A

CO -70

[0-66
104148
1N5395

[0.07
[0.06

BC108 [0.10 TIP42A [0.69
BC108A
BC10813

[0-10
[0.11

11043
2100

t0.26
[0.30

Linesr I/C'
709 [0,30

BC108C [0.12 2184 [0-50 723 [0,60

BC109A C0.12 ZT1701 [1.50 741 [0 30
BC109B
BC109C

[0 12
[0.12

ZTX300
ZTX301

[0-11
t0-11

NE555
LM3096

£0.66
C1,50

BC145
BC154

CO -16
[0.16

210303
210310

[0-12
[0 10 TTL

BC158 [0.06 ZTX451 [0-12 7400 [0.16

BC158A
BC159

[0.10
[0-10

ZTX500
ZTX501

[0.11
£0-11

7402
7404

[0,16
[0 20

BC172A E0.10 ZTX504 [0.39 7410 I0 16
BC182A t0.10 2N697 [0-14 7413 CO 33
BC1831.
BC184

[0.11
CO -11

2N1132
2N1613

[0.20
[0.11

7420
7430

[0 16
[0 16

BC204B CO -15 201711 [0.15 7447 [0 90
BC212L t0-15 2N2270 [0-31 7472 [0,25
BC317
BCX37

[0,10
[0-25

202646
2N2904

t0.40
[0-19

7473
7474

[0.30
[0.33

BCY30 [0.55 202907A [0-20 7475 £048
BCV31 [0.60 2N3053 [0.15 7483 [0,85

BCY34 [0.50 260055 [0-4S 7486 £0,31

BCY70
BCY7I

t0-15
[OAS

2N3440
2443467

[0.46
[4-70

7490
7492

[0,52
[0,52

BCV72 [0.10 203553 MOO 7493 [062
BD131 [0.35 2N3504 [1.50 74107 [0.34

BD132
BF244A

[0.311
[0-27

2N3702
203704L

CO -11

t0-13
74121
74,11

[036
[0.72

BF1360
BFR79

[0.24
[0.24

2N3706
203707

[0.11
t0-12 Relay.

BFW10 C0 65 203819 t0-30 Cradle 4 pole
BFX29 C0,23 203822 £0.65 6V d c. 0.62
BFX30
BFX84

[0-23
[0.20

2N3324
203866

t0.76
0,60

12V d. c.
24V dc.

t1.82
[1-62

BFX85 [0.23 203903 [0.11 Cradle 2 pole

BFX88
FIFY50

£0-20
[0.16

2N3904
2N3906

[0-11
[0 12

6v dc
12V 0 c.

[1.33
[1.33

BFY51 [0.17 204125 [0.15 24V cl.c. [1.33
BFY52 [0-16 2N5037 [3.00 Cradle 2 pole
BEY90
BRY39

CO -65

[0.35
2N5416
2N5404

NI -SO

[0.42
H D 24V dc.
Octal 2 pole

C1.43

BSV68 [030 2N6122 CO39 6v d.c. [1.81
BSW66 [046 2N6125 CO.45 12V d.c. C1.81

EISX76 [0,16 25301 CO -S5 24V d c [141

BSX77 [0.30 2S323 [0.75 11 pin 3 pole
BSY56
ME0412

[1-00
[0-15 Diodes Price

6V d c.
12V [I c

[144
[1.94

ME4003 [0.12 AAV30 [0.011 24V d c El -94

ME4102 t0.10 0890 [0.07 Open Type 3 pole

MEL32 [0.30 0891 [0.07 12V cl.c. LOSS
MEU21 [0.30 0895 t0.07 2 pole 110V cl.c [0-30

MJE520
MPSU51

[0.53
[0.50

0A202
10914

E0-10
[0-06

1 pole 110V d c.
Oemor Reed Relay

t0.25

0C36 [0 50 1N4001 £0-06 Coils 2 pole 24V C0.25

BALM AHA
"Balmaha House",

VAT EXTRA

ELECTRONIC
4 Asfordby Road, Melt
Tel (0664) 3669 or 67871

S LIMITED
on Mowbray, Leics.

P 6 P 25p

Join the Digital
Revolution

Understand the latest
developments in calculators,
computers, watches, telephones,
television, automotive instrumentation.. .

Each of the 6 volumes of this self -instruction course measures
11f" x 8)." and contains 60 pages packed with information,
diagrams and questions designed to lead you step-by-step through
number systems and Boolean algebra. to memories, counters and
simple arithmetic circuits, and on to a complete understanding of
the design and operation of calculators and computers.

£5.95
plus 50p packing and
surface post anywhere in
the world.

Payments may be made in
foreign currencies.

Quantity discounts available
on request.

VAT zero rated.

Also available -a more elementary course assuming no prior
knowledge except simple arithmetic.

In 4 volumes'
1. Basic Computer Logic
2. Logical Circuit Elements
3. Designing Circuits to Carry

Out Logical Functions
4. Flipflops and Registers

£3 - 9 5
plus 50p P. & P.

Offer Order both courses for the
bargain price C9-25. plus 50p
P. & P.

Designer
Manager
Enthusiast
Scientist
Engineer
Student

These courses were written so that you
could teach yourself the theory and applica-
tion of digital logic. Learning by self instruc-
tion has the advantages of being quicker and
more thorough than classroom learning.
You work at your own speed and must respond
by answering questions on each new piece
of information before proceeding to the next.

Guarantee -no risk to you
If you are not entirely satisfied with Design of
Digital Systems or Digital Computer Logic and
Electronics, you may return them to us and your
money will be refunded in full, no questions asked.

I To Cambridge Learning Enterprises
I FREEPOST, St. Ives. Huntingdon, Cambs. PE17 4BR

*Please send me.... set(s) of Design of Digital Systems at £6.45
each, p 8 p included
*Or....set(s) of Digital Computer Logic and Electronics at £4.45
each. p 8 p included
or.... combined set(s) at C9.75 each. p 8 p included

Name

Address

*delete as applicable
L No need to use a stamp -just print FREEPOST on the envelope.- PE9- - - - - - - - - - -
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Practical Electronics Classified Advertisements
RATES: 13p per word (minimum 12 words). Box No. 35p extra. Semi -Display £10.00 per single column inch. Advertisements must beprepaid and addressed to Classified Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4A 4AD. Tel. 01-634 4451.

RECEIVERS AND COMPONENTS

BRAND NEW COMPONENTS BY RETURN,
Electrolylies 16V, 25V, 50V, 0.47, 1.0, 2.2, 4.7,
lOmfds, 5p; 22, 47, alp (50V, ap); 100, 7p (50V,
11p); 220, Bp (50V, 10p); 500, lip (NV, lap);
1000/25V, lap. Subminiature bead -type tan-
talums. 0.1/35V, 0.22/35V, 0.47/35V, 1.0/35V,
2.2/35V, 4.7/35V, 10/20V, 22/I6V, 47/6V,
100/3V, lip. Mylar Film 100V, 0.001, 0.002,
0.005, 0.01, 0.02, 3p; 0.04, 0.05, 3lp. Mullard
tubular polyester 400V E6 series, 0.001-0.022,
hp; 0.033-0.1, 4lp. Mullard polyester 160V
tubular or 250V miniature for vertical mount-
ing Eli series, 0.01-0.047, 3lp; 0068, 0.1, 4;p;
0.15, 0.22, Op; 0.33, 7p; 0.47, Op; 0.68, 11p;
1.0, 14p; 1.5/250V, lip; 2-2/250V, 22p.
Mullard miniature C333 ceramics 63V E12
series 2% 1.8pF-47pF, 3p; 58pF-330pF,
34p. Plate ceramics 60V ES series 470pF-
47,000pF, 2p. Polystyrene 63V. E12 series
lOpF-1,000pF, 3p; 1,200pF-10,000pF, 4p.
Miniature highstab carbon film resistors 4W
E12 series 5% (10% over 1MC3) 10-10M0,
1.2p; 1N4002, 6p; 1N4006, Sp; 1N4148, 4p.
Postage 10p. Prices VAT inclisive. THE
C.R. SUPPLY ('u., 127 Chesterfield Road,
Sheffield, S8 ORN.

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.
Tapped Auto Transformer, 240V -I IV,
80 watts, 42 P.P. New.
Tapped Auto Transformer, 240V-1 ISV,
200 watts, /4'50 P.P. New.
100 Watt Valve Output Transformer.
KT88s, etc. 8 or 1511 or 100 volt line out-
put, g1360 P.P.
FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 21 x 2x II in with
circuit, E154 P.P.
Crouzet Geared Motors, 30 r.p.m. New,
LI75 P.P.
UHF TV Tuners. Transistorised, 1210 P.P.
Panels with I.C's on alp per I.C. min.
order 10 I.C's.
Transformers. 7.5V 4-7.5V 4A, LI12 inc.
P.P. 12-0-12V, 100mA,11.2.5 inc. P.P. 9-0-9V.
100mA, 41.25 inc. P.R. 29V 50mA, 95p inc. P.P.
6-0-6V, 100mA, CI 25 inc. P.P.
Transformer. 24 volt, approx. I amp -I

6.3V CT approx. SOOmA, LI.60 inc. P.P.
Transformer. 20 volt, I amp, EI40 P.P.
Transformer. 45 volt, 2 amp, 4338 P.P.
P.C. Board. S/S, 5}x Siin, 10 for EI10 P.P.
Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, E2.25 inc. P.P. Size r x r x 2".
Power Unit Components Transformer.
18 volt I amp F/W bridge rectifier, 2 1250
mfd capacitors, all new EI60 per kit. P.P.
Electrolytic Capacitors, 4,000 MF, 50VW,
44" X Ir 90p. inc. P.P.
Mixed Pack of C280 series Mullard capaci-
tors. 100 for EI30 inc. P.P.

CLEARING DISTRIBUTOR STOCKS, tran-
sistors, diodes, components, etc. Sample
pack 66p incl. postage or send stamp for list.
REDHAWK SALES LTD., 10 Maple Lodge
Close, RIckmansworth, Herts. Mall order
only.

NEW COMPONENTS AT LOW COST
Silicon Rectifiers, Ceramic Capacitors, Feedthru
Capacitors, Disc and Tube Capacitors, Wire -
wounds and Electrolytic,.

Most Values Available.
Many Other Items

S.A.E. For Full Details to:
BUCKINGHAM ELECTRONICS

260,261 Southtown Road, Gt. Yarmouth
Norfolk.

BETA DEVICES
MANUFACTURERS BRANDED PRODUCTS

TRANSISTORS LC', DIODES& RECT.
ACI87/188 709C TO99 030 lN914

PR. 0.40 7090 D.I.L. 0.80 I N4148 0.04
BC107/ 741CT099 0.36 0A202 0.09

BC108 009 741C D.I.L. 0.36 1N4001/2 0.05
BC109C 0.11 723C D.I.L. 080 IN4003/4/3 006
BC147/8 040 747C D.I.L. 0.85 IN4006/7 008
BCY70/71/720.18 748C D.I.L. 036 BRIDGES
BFX86/87/880.80

BFI'S° 048
' ,,

P. .. -'' '',,'. n
556-14Pin 1'00

WO1
100V

IA
0.20

WO8 lA
BEY51/52 049 808-ATE8 600V 0.30
0028 0.48 21.13053 0 38 ZENERS
0035 0'35
2N2648 630

D.LL. SOCKETS
5.pin 042

BEIM 3'3-
38V 5% 009

2N3053 0.14 14 -Pin 0.12 1 Watt 6.8-
TIP29A 049 16.pin 0 14 200V 5% 045
TIP31A 081 E.D.

Please add 209 -Red 047TIP41 A 0.7
TIP42A 0.90 17% V.A.T. L.E.D. Clip 0.02

C.W.O. PLUS P.P. 15p TO
BETA DEVICES

4 High Bridge Street, Waltham Abbey, Essex

TURN YOUR SURPLUS capacitors, transistors,
etc., Into cash. Contact COLES-HARDING
& CO., P.O. Box 5, Frome, Somerset.
Immediate cash settlement.

PRECISION POLYCARBONATE CAPACITORS
ALL HIGH STABILITY -EXTREMELY LOW LEAKAGE
440V AC (± 10%) 63V Range
0.1 I 'x I.1 Se 2% 3%

00.22µF(11'w 1') 59p 470F 66P 46p 36p
0 244110 (11'x 11') 929 10µF 66p 56p 48p
0.47/sF (11' X }') 719 2.2µF 80p 85p 55p
05µF (11" x 1') 76p 47µF 11.30 El 05 85p
0 68µF (2' X 11 80p 6 11.84 £1.29 £1.09
1 OAF (2'x4') 91p 100µF 12.00 £1.60 £1.40
2.0µF (2' X 1') 1148 150µF 12.76 0246 41.90

TANTALUM BEAD CAPACITORS -Values available:
0.1, 0.22, 0.47, 1.0, 2.2, 4.7, 6.8µF at 15V/25V or 35V;
10.0µF at 16V/20V or 23V; 22.0µF at 6V/10V or 16V;
3304F at 6V or 10V ; 47.0µF at 3V or 6V; 100.0µF at 3V.
ALL at 109 each. 10 for 951, 50 for 14.
TRANSISTORS: BC183/183L lip BFYSO 20p
BC107/8/9 lip BC184/184L 18P BEIM 209
BC114 12p BC212/212L 14p 111,1,52 See
BC147/8/9 10p BC547/558A 129 AF178 809
BC153/7/8 12p B17194 129 0071
BC182/182L Ilp BP197 18p 2N3053 60p
POPULAR DIODES -1N914 99, 8 for 46p, 18 for 90p;
1N9168p, 6 for 45p, 14 for 90p; 1844 59, 11 for 50p, 24 for
11; IN414815p, 6 for 279, 12 for 48p; IN4001 alp; IN4002
Op 1N4003 1N4004 7p; IN4005 71p; 1144006 89;
1144007
LOW PRICE ZENER DIODES-400mW. Tol. 5% at
5mA. Values available: 3V, 3.3V, 3.6V, 4.7V, 5.1V, 5.6y,
6-2V, 6SV, 7.5V, 8.2V, 9.1y. 10V, 11V, 12V, 13V,
13.5V, 15V, 16V, 18V, 20V, 22V, 24V, 27V, 30V. 33V.
ALL at 7p each, 5 for 88p, 10 for 66p. SPECIAL OFFER:
100 Zeners (may be mixed) forUM.
RESISTORS -High stability, low noise carbon film 5%
IW at 40°C, OW at 70°C. Ell series only -from 2.213 to
2.2M O. ALL at 1p each, 8p for 10 of any one value, 70p
for 100 of any one value. SPECIAL PACK: 10 of each
value 2.20 to 2.2M0 (730 resistors) 45.
SILICON PLASTIC RECTIFIERS -1.3 amp, brand new
wire ended D027: 100 P.I.V. 7p (4 for NM; 400 P.I.V. 8p
(4 for SOM.
BRIDGE RECTIFIERS -21 amp: 200V 40p: 330V 455;
600V 65p.
SUBMINIATURE VERTICAL PRESETS -0.1W only:
ALL at 5peach: 500,1000,22200,4700,6800, 1kG.
91.2k 0, 4.7k0, 6.8k0, 10k0, 15k0, 22k0, 47k0,
100k 0, 2500, 680k O. IMO, 2.531,6M.
PLEASE ADD lop POST AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERS ADD
COST OF SEA/AIRMAIL.

PLEASE ADD 23% V.A.T. TO ORDERS
Send S.A.E. for lists of additional ex -stock items.
Wholesale price lists available to bona fide companies

[MARCO TRADING
Dept. E.9. The Old School, &Waster',

Er. Were. Shropshire
Tel.: Whixall 464/463 (STD 0948 72)

(Propre.: Minicost Trading Ltd.)

VALVES, RADIO, TV, TRANSMITTING,
INDUSTRIAL. 1930 to 1975. 2,200 types in
stork. many obsolete. List 20p. Quotation
S.A.E. Postal export service. We wish to
purchase new and boxed valves. Dealers,
wholesalers, eta., stocks purchased. COX
RADIO (SUSSEX) LTD., The Parade, East
Wittering, Sussex. Tel. West Wittering 2023.

Bank of 20 Neons 74p (11p). 5 Figure Resattablo
Counter 18,22V works on 12, C2.50 (30p). Box
with 20 x LA2 Pot Cores -I- 20 x I% Caps.
I'50 (50p). Copper Clad Pax. Panels 5+ x 51 in.

6-65p, 12 . 12 in. 65p, 16 Y, 9+ in. 65p, 8 x 94 in.
3-LI. Fibre Glass Ditto. 12+ 7 in.80p. 18 x 4 in.
75p, 1 1 f x 131 in. (1.50, all C.A. 74 Series I.C.s
On Panels) 10-80p (I0p). Mains Transformer.
Sec. 25V IA 0-4-10y IA. /160 (40p). Lists 12p
Refund on purchase.
7Ib ASSORTED COMPONENTS £220 C.P.

J.W.B. RADIO
2 Barnfield Crescent, Sale, Cheshire, M33 INL
Postage in brackets Mail order only

DRY REED INSERTS

Overall length 85' (Body length I 1').
Diameter 0.14'. Max. ratings 250v D.C. and
SOO mA. Gold clad normally open contacts. 79p
per dozen; /4.12 per 100; /3033 per 1,000;
073 per 10.000. VAT and post paid.

O.W.M. RADIO LTD.
49/48 Partleal Road. Derain. Danes 01102 34/187

TTL AT LOW PRICES!
(Fast delivery. All prices include VAT)

Type 1/24 25/99 Type I/24 25/99
7400 0.14 0.13 7473 0.33 0.31
7401 0.14 0.13 7474 0.33 0.31
7402 0.14 0.13 7475 0.45 0.44
7403 0.14 0.13 7476 0.34 0.31
7404 0.16 0.15 7480 047 0.42
7405 0.16 0.15 7483 0.89 0.80
7408 0.16 0.15 7486 0.30 0.26
7410 0.14 0.13 7489' 2.99 280
7413 0.32 0.31 7490 0.46 0.44
7417 0.30 0.29 7491 0.74 0.69
7420 0.14 0.13 7492 0.48 045
7427 0.27 0.25 7493 0.46 044
7430 0.14 0.13 7495 0.61 058
7432 0.27 0.25 7496 0.77 069
7437 039 0.26 74107 0.34 0.31
7440 0.14 0.13 74121 0.34 0.31
7442 0269 0.63 74123 0.65 0.61
7445 0.89 0412. 74141 0.71 0.69
7447 0.81 0.79 74145 0.86 0.78
7450 0.14 0.13 74151 0.91 048
7451 0.14 0.13 74153 0.76 0.72
7453 0.14 0.13 74154 1.60 1.55
7454 0.14 0.13 74157 0.87 079
7460 0.14 0.13 74174 0.99 0.90
7412 0.16 0.15 74175 0.99 090
7472 0.28 0.25 74181 2.09 1.95
TTL may be mixed for quantity prices.
INTEL 21021K static random access memories
£4.50 each.
All devices full spec. by famous manufacturers.
S.A.E. for full lists. All goods sent by 1st class
post. 10p P. & P. on orders below £2 otherwise
post free.

.1. C. JONES
(Dept. PE9) 46 BURSTELLARS,

ST. IVES, HUNTINGDON, PEI7 4XX
(Mail Order only)

DEPT. 29AiRtr 23 AVERY AVENUE
HIGH WYCOMBE

AXIAL PRODUCTS LTD. BUCKS.

AERIALS
,. 4 ELEMENT FM STEREO

3380 + 25% VAT -i. 50 P. II P.
4., 15 ELEMENT TV

MOO + 25% VAT a50 P. 6 P.
10 ELEMENT 'TV
11. 75 .. 25% VAT . 50 P & P

New design. superior quality. including mounting
bracket and full instructions.
AC127 111p gene, Modes
AC1211 1Sp
13C107 lip 400mW 11p

1W 1111p TTL 1C9
BC108 tip
&clot: sap

7400 1912

2.°3 1111219,4001 OD
00113 12p
00147130147 lip 1N4007 119

014004 OP

ft.,,,,,, ,,,,
7400

tap2.34
7410 lap

1712V70 2212UP 7%7-'2 "'"-- 7'412g 31.:apip13F194 12p
8"125 '2P

....-
""P ....2`...1.301 op amp ergs

ass Time, sop
7447 11714

DFTS0 19p
EIFTS1 itp

7474 UP
7490 46p

2N2906 2Sp
2N2926 lip

74121 32p
74160 113p14 Mn dl

lista 16p2143619 31p
2N3055 sow

74192 14111p

All Semiconduc or prices Include VAT at appropriate
rates. P. 5. P. 10p per C under f2

C.W.O. MAIL ORDER ONLY
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s

panel
clip 1p

RED

0 125

15p
0-2
19p

GrY 27p 33p

OR 27p 33p

INFRA RED
550uW
Axial lead 410
1 5mW
1046 Cl .10

OPTO-ISOLATORS
II.74 1.555. 15014Hz El

4350 2 5kV SMHz E2.25

Data hos with all 0910
AC125/6,7/8 15p
AD161/16.2 441p
AF117 20p
AF124/5/6/7 34p.
BC/107/8/9 9p
BC109C lap
BC147/13/9 10p
BC157/6/9 lip
BC167/8/9 lip
BC169C lip
BC177/6/9 17p
BC162/3/4/L lip
BC188/7 30p,
BC212/3/4L 12p
BCY70/71/72 13p
BF194/5 12p
BF1913/7 14p
BFY50/51 16p
DFX29 30p
BFX84 24p
BSX19/20 lip
0071 10p,
2N706 10p
2N1711 20p
2N2219 20p
2N2904/5/6/7 16p
2N2904/5/6A 18p
2N29261111 7p

SCR's SOV 100V 4005

T05 IA 25p 21p 4p
TON 3A /p 35p Mip

TRIAC 105 2A 4005 10p

2N2926(0) 12p
2N3053 1Sp
'N3055 41p
2N3702/14 12p
2N39031415/6 16p
2N2646 3Sp
MPF102 40p
2N3819 25p
2N3823 30p '

VOLTAGE REGS.
5V 7805 Plastic

12V 7812 1 Amp
15V 7815 all
18V 7818 El -SO
723 1099 50p

BR100 Disc
N914
N4001
N4002/3
N4004/5
N4006/7
N4148

0A47
OA70 0A79
0A81 OAR)
0A91 0A95
0A2co
0A202

Dip
3p
SP
6p
7p
Op
4p
8p
Op
7p
13p

6p
7p

BRIDGE SECTS.
2A SOV 30p
2A 100V 36p
2A 200V 41p
2A 400V 46p

2ENERS B2Y88
2.7-33V Op

NE555V
NE556
LM380
ZN414
7400

E160.101

C1.00
.10
16p

OP. AMPS
709 all 25p
741 111 -pin 29p
748 D.I.L.36p

D.I.L. SOCKETS
8 -pin lip
14 pin 13p
16 -pin 14p
Mica + bushes
T03 1064 5p
Delo Pen 70p

PRICES INCLUSIVE + 15p P. 3.P (1st class)

ISLAND DEVICES, P.O. Box11, Margate, Kent

REVERB LINES
16r long -Twin Spring -6001 input. Will
drive from 741 I.C.
Phone for more data if required.
Price f650 plus ii65 V.A.T.
P. & P. free in U.K. Cash with order only.

G.P. ELECTRONICS
Pottery Rd., Bovey Tracey Devon 0626832670

FOR SALE

CLEARING WORKSHOP. Ileathkit Multimeter
MM-IU 816. AVO 8 Mk. II S25. Heathkit
Sine/Square audio signal generator A0-1.0 MS.
Geiger counter with case SS. All with service
or instruction manuals. Apply: FRANK
MORTON, 24 The Chestnuts, 70 Cleanthus

 Road, London, S.E.18.

COMPONENTS, RIDICULOUS PRICES! "Clear -
out sale." S.A.E. BRIGGS, 12a Bruce Grove,
London, N17 6RA.

VOLUMES 1-10 PRACTICAL ELECTRONICS,
complete, bound with indexes. Good condition.
£12 11.15.0., carriage extra. Box No. 60.

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)
367 Kensington Street

Bradford 8, Yorks.

SERVICE SHEETS

SERVICE SHEETS, radio, TV, etc. 10,000
models. Catalogue 24p plus S.A.E. with
orders -enquiries. TELR AY, 154 Brook Street,
Preston, PRI 71IP.

SERVICE SHEETS for radio, TV, tape re-
corders, stereo, etc., with free fault -Ending
guide, 50p and S.A.E. HAMILTON RADIO,
47 Bohemia Road, St. Leonards, Sussex.

LADDERS

LADDERS, timber and aluminium. Tel.
Telford 686644 for brochure.

EDUCATIONAL

TELEVISION
TRAINING

16 MONTHS' full-time
practical and theoretical train-
ing course in Radio and TV
Servicing (Mono and Colour)
for beginners, with GCE (or
equivalent) in Maths & English.
13 WEEKS' full-time Colour
TV Servicing course. Includes
100 hours practical training.
Mono revision if necessary. Good
electronics background essential.

NEXT SESSION commences on
September 15th.
Prospectus from London Elec-
tronics College, Dept. A9, 20
Penywern Road, London SW5
9SU. Tel. 01-373 8721.

SITUATIONS VACANT

MEN!
C90 p. w.

can be yours
Tens of thousands of new computer
personnel needed over the next few
years alone. With our revolutionary,
direct -from -America, course, you
train as a Computer Operator in
only 4 weeks!
It can pay around £35 p.w. as a
starter and can reach over £90 p.w.
After training, our exclusive ap-
pointments bureau - one of the
world's leaders of its kind - intro-
duces you FREE to world-wide
opportunities. Write or 'phone
TODAY, without obligation.

London Computer Operators
Training Centre Y39, Oxford Hse.
9-15 Oxford St., W.1. Tel. 01-734 2874

MISCELLANEOUS

1.0W COST I.C. MOUNTING for any size DIL
package. 100 pin sockets 50p. 7 and 8 hole
plastic supports 5p pair. Quantity rates. S.A.E.*
details and samp[e. Trial pack 50p. (P. & P.
10p order). P.K.G. ELECTRONICS, Oak
Lodge, Tansley, Derbyshire, DE4 5FE.

LIGHTING CONTROL UNITS
3 x lfkW per channel sound -to -light converter using
Isolated control circuitry for maximum safety. The
unit comes In kit or ready built form and features
individual sensitivity controls, sensitivity range switch
and dimming switch (Bypass controls as an optional
extra.) Kit: 81349. Reedy built: 811199
Wells of dimmers. sequencers and other lighting
control units available on request.
Mall order or written enquiries only to:

SELEKTRON
21 Prior's Road, Windsor, Berks. SL4 4PD

PRINTED CIRCUIT BOARDS, all prices
inclusive of P. Jr P. etc. No extras. We offer:
"P.E." Joanna PCB's, full spec., ready to
assemble, any 41.20, each. Also full spec.,
ready to assemble PCB's for "P.E " Orion
51.30p, Power -slaves (2 PCB's) 51.52, C.C. TV
(2 PCB's) 52.15. "Practical Wireless" Easy -
build organ (2 PCB's) 5510, teletennis (6
PCB's) £3.118, sound effects 51.10, tricolour
£135, Ferret locator 75p, many others avail-
able. C.W.O. Send S.A.E. for lists. Production
space available for PCB production, silk-screen
printing, tinning, plus all art/graphic, photo-
graphic and design facilities. We also sell
direct art/graphic aids and supplies. Cat. 40p.
Production estimates by return or phone:
W.K.F. ELECTRONICS, Welbeck Street,
Whitwell, Worksop, Notts., S80 4TW. Tel.
Whitwell (Derby's) 695 or 544, STD 090974.
Callers seen by appointment only at Station
Road.

PCB DIY SUPPLIES. We offs r ferric chloride as
used in Air own plant, 4 lb 52.50, 1 cwt 523.,
1 ton £350. 1 lb makes 1 gall. good strength.
Solid carbide PCB drill bits from 1 mm up,
52.50. Most supplies for PCB production
available from: W.K.F. ELECTRONICS,
Welbeck Street, Whitwell, Worksop, Notts.
Tel. Whitwell (Derby's) 695.

HOME SCIENTISTS
Get the key to a FANTASTIC WORLD of
previously UNHEARD-OF PROJECTS. The
NEW Boffin catalogue lists LOTS of
HIGHLY UNUSUAL, LOW-COST BAR-
GAINS, READY -BUILT MODULES.
Here are just a few examples, thern are
stacks morel
Dazzling MINI -STROBE (pocket size) £3.50
PEOPLE DETECTOR . d420
Big -Ear SOUND -CATCHER £4.20
Mini DREAM LABORATORY. .. L4'10

Don't take our word for it though! GET A
COPY AND SEE! SEND ONLY 209 and we'll
RUSH YOU A COPY (YOU'LL GET THE
'GOODIES' JUST AS QUICKLY TOO!)

BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh

Ewell, Surrey
(Mail Order U.K. only)

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.S.U.s, sweep
generators, test equipment, etc. Lower Beed-
ing 236.

BUILD YOUR OWN
YOU ARE INVITED TO SEND S.A.E. FOR
LISTS ON OUR VERY EXTENSIVE RANGE
OF HIGH QUALITY AMPLIFIEPS, PRE -AMPS,
F.M. TUNERS, INSTRUMENTS. RADIO CON-
TROL, IGNITION UNITS AND MANY OTHER
KITS.

TELERADIO ELECTRONICS
325 Fore St., Edmonton, London N9

SCREWS, nuts and washers. Useful quality
assortment. 11110 per packet inclusive. Write:
C. BRITTAIN, The Bungalow, Old Titness,
Buckhurst Lane, Sunninghill, Ascot, Berks.
SL5 7QB.

PHOTOTECH (EUROPE)
New optoelectronic detectors

Type I: Photodiode: 2 pin configuration.
Photosensitive area 0.135 x 10-, sq in.
Type 2: Photoswitch: 4 pin configuration
20V -30V supply. Switching threshold set by
external R -C.
Type 3: Photoswitch with automatic threshold
adjustment, 6 pin configuration 20V -30V supply.
Data and operating notes sent with each order.
Prices (including VAT, packaging and carriage):
Type I, 75p each; Type 2: LI each; Type 3:
LI50 each.

Please send C.W.O. to:
PHOTOTECH (EUROPE)

23a Upper Elmer, End Road, Beckenham,
Kent.
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"'"T" TREASURE TRACER

MK III Metal Locator

Vsricap tuning
Britain  best selling metal locator kit
Fitted with Faraday shield
Speaker end earphone operation
Knocks down to Only 17in
Prebuilt search coil mernbly
Five transistor circuit
Thoroughly professional finish
You only need soldering bon. screw-
driver. pliers and snips
*0 seen on BBC -1 and BBC -2 TV

Send stamped, edefeseed enrolee.
ter leaflet

kl ,-P- £10 90 B teuiltsted nd £15.25
Post 60p 92p VAT (6,) Post 60p it 21 VAT (8'

MINIKITS ELECTRONICS. fig CLEVELAND ROAD
LONDON E18 2AN (Mall Order Only)

HARDWARE. Comprehensive range of
screws, nuts, washers, etc. in small quantities,
and many useful constructors' Items. Sheet
aluminium to individual requirements,
punched, drilled, etc. Fascia panels, dials,
nameplates in etched aluminium. Printed
circuit boards for this magazine, and other
individual requirements, one-off's and small
runs. Machine engraving in metals and
plastics, contour milling. Send 2 44p stamps
for catalogue. RAMA It CONSTRUCTOR
SERVICES, Masons Road Stratford on Avon,
WarariekS. L1'37

"PE JOANNA"
BULK COMPONENTS LIST

(page 388 May '75 issue)
EVERYTHING LISTED FOR JUST

£44.61 inc. VAT + OUR USUAL
DISCOUNT VOUCHERS or

WITHOUT DISCOUNT VOUCHERS

f41.61-
BY RETURN OF POST

VAT . . . of course!
These are all top quality brand new components
Capacitors and Resistors by Mullard, Diodes by
1.7 T etc.F or keyboards etc. see our catalogue'40p
 CT2 Transformer in stock £2.72 inc. VAT 

Maplin Electronic Supplies
P.O.Box 3, Rayleigh, Essex

Aluminium Project Boxes, lids and screws
included
Box No. Length' Width' Height" Price

7 5f 2} If 47p
8 4 4 I 48p
9 4 2} 1 46p
0 5+ 4 If 49p

I 4 2f 2 46p
2 3 2 I 38p
3 6 4 2 58p
4 7 5 2f 75p
5 B 6 3 93p
6 7 3 [1.14

Prices include VAT (at 8%) but lap should be added
to the total order value for postage & packing.
8 WATT 11V FLUORESCENT LIGHT KIT
Complete Kic including all components, heacsink,
channel, cube, etc. Only 1E3.49 inc. VAT p. & p.
Ready built [4.10 inc. VAT, p. & p. Diffuser 59p
extra inc. VAT p. & p.
Send cheque or P.O.'s with your order direct to:

ELECTRONICS DESIGN ASSOCIATES
Dept. PE, 82 Bach Street, Walsall, WS! 3DE.

Phone, Walsall 33652

ENAMELLED COPPER WIRE
S.W.G. llb Reel jib Reel
10-14 E2.05 £1.15
15-19 L2.15 [1.20
20-24 [2.20 [1.25
25-29 L2.25 81)30
30-34 12.35 [1.38
35-40 E2.50 [1.45

All the above prices are inclusive in U.K.

COPPER SUPPLIES
101 Prrawo.rileiRepd4oWneit011611,:mraanchster 20

SUPERB INSTRUMENT CASE by Bazelll,
manufactured from heavy duty PVC faced
steel. Hundreds of Radio, Electronic,
enthusiasts and Industrial users are choosing
the cases they require from our range. Make
your VAT go further with our competitive
prices which begin at a low 75p. Examples:
Width, Depth, Height, 7" x 7" x 5" S2.65;e x 10" x 6" 5360; le x 8" x r I14;
12" x 12" x 7' 14.40. Over 200 Models to
choose from. Prompt despatch. Free literature
(stamp would be appreciated). BAZELLI,
Dept. No. 23, St. Wilfrid's, Foundry Lane,
Halton, Lancaster LA2 OLT.

fibre optic suppliers
MARE'S TAILS. Build decorative display with fhb
professionally finished unit. 22in diameter with 7,000+
fibres. Looks immaculate. GM.
FIEROFLEX SIZE 1. Flexible 440 strand gloss light conduit,
bundle dla. 1.14rtim. 40p per metre (El par 10m).
FIBROFLEX SIZE 4. 2-28mm bundle die. 2149 per metre
(212 per 10m).
CROFON 1010. 64 -strand plastic light conduit. bundle dla.
1.8mm. O.D. 3,3mm. 21.20 per metre (26 per 10m).
PLASTIC OPTICAL MONOFIORE. For multiple Illumination
from one source. displays, internal illumination, effects
optical coupling. etc.
FP20 (0 5mm dla )-009 per 10m: 24 per 100m.
FP40 (Imrn dia.)--2220 per 10m, [15 per 100m.
FP60 (t ,Stem di. 1-24 per 10m, 2.30 per 10Orn.
OPTIKIT 103. Contains 2m Croton 1610 plus set each FP20
FP40. FP80 plus polishing compound. A handy pack to
the experimenter end laboratory. 24.110.
LENSES AND REFLECTORS. We stock  range of 8 lens.
and 5 reflector. for us. in proximity detectors, intrude
detectors. batch counter.. tachometers. Mort rang
optical communications.
OPTIKIT La. 1 each of 6 lenses. 23.
OPTIKIT RR5. 1 each of 5 reflectors. 22.50.
CIRCULAR POLARISERS. Cut that glare. Reduce .pecul
reflection by up to 20 x -enhance contrast on ens. LEI
cliepiregiuntIVesblir.umL,ents. e%rnAv,4{1gb.Z;Irusrglm/silbe.s.

EIGHT BOURGET{ AgD*7309ECTORS: MV54 Miniatur
1t220pmm) Red LED. 20p (10 + 17p). MLED500 T092 Red LEC

p MLED92 Infra -Red Emitter. 311p (10 + 25p
OC209xR 3mm Red LED. 20p (10+ 17p), XC209,1 or
Yellow/Green. 30p (10+ 25911 2N5777 High Seneltlyll
Photoderlington Silicon Detector, gain x 2.500. 0111

(10. 42p). MR0150 Silicon Phototransi.tor-high spew
Aye good saneitivity. 70p (10+ 67p).
NEW MUMS Latest Motorola Light Activated SCF
High sensitivity 10mW/cm., high current 400mA (5A peak
60V Switch mall motors or relay direct from optiCI
control, up to 24W power. 21.20 (10+ 21.19).
SEOSS-4OT/R ULTRASONIC TRANSDUCER PAIR. Sall
able for "Ultrasonic Doppler Shift Intruder Detector"
Practical Electronics, March 1975. Tx/Rs pair [3.50
SE0515.25T(R ULTRASONIC TRANSDUCER PAIR NEW The SEO5B-40T/R has proved to be ai
extremely popular item in our range and we an
therefore introducing the 25kHz version. Although band
width le lose at z 50M12. senaltivity la bettor by 10de
Suitable for burglar alarm systems. proximity switches
counter.. level meters. antircollielon devices. 25kH{
Tx/R. pair U-70.
Plea. add 8% VAT to prices above (plus 22p on order.

lees than 131 Send sin x eon S.A.E.for short form list.

FIBRE OPTIC SUPPLIERS
(Dept. PE), 2 Loudoun Road Mews

London NW8 ODN
(Please note change of address)

HIGH QUALITY

INSTRUMENT

CASES

Size: 7} x 4; x

MODERN STYLE
PANEL METERS
100uA

Size: 4i x 3iin

Price £1  98 Price £3  80
Plus 16p VAT Plus 32p VAT

P. & P. 20p P. & P. 13p

GIVE YOUR INSTRUMENTS
QUALITY AT LOW COST

METAC Cross Lane, Braunston
Daventry, Northants.

FANTASTIC

MEASURES

90
ELECTRONIC

Amazing
8 fields

Volt.
(2060.

MICROTEST

ONLY
x 70 x 18mm

ZERO fl

Value
of measurement

and 40 ranges

NEW
80

at £11.95

1.000V

PRINTED CIRCUIT
BOARD IS REMOVABLE
WITHOUT SOLDERING

.c. I ranges: 100mV. 2V. 101/. 50V. 200V,
VI. 2% precision on d c and a.c.

Volts .c. 5 r :1.5V, 10y. 50V, 250V. 1,000V (41{11 /V).
Amp. .c. I ranges: 50mA. 500wk, 5mA. 50mA, 500mA. 5A.
Amp. .c. S ranges: 2505A, 2.5mA. 2SmA. 250mA, 2-5A
Ohms 4 ranges: Low n. n a 1. 0 a 10. n a 1001from lila
di n until 51.411).
V Output 5 ranges: 1.5V. 10V. WV. 250V. 1.000V.
Decibels S r EEEEE : +6013. +220B.  36013. +50dB.
+ 62dB.
Capacity 4 range.: 25uF. 2500. 2.5001.IF. 25.000.F

SUPERTESTER UOR ICE
-C--:--- 20.000 Ohm per Volt sensitivity{-',,+-?  Fully screened against external

,_ .., -... :7: !-_,4,, magnetic fields  Scale width
'''.:''''--.-1-':-,11?--,., andante° ease dimensions OM x

el.... Mi. ll.""'"
95 x 32rnm)  Accuracy and
stability (1% in D C.. 2% in A C-)

J of indicated
and sue

reading  Simplicity
of use and readability

 Full ranges of accessories
 1.000 times overload  Printed
circuit board is removable without £1.50de -soldering  More ranges than any
other meter Ask for free catalogue. Accessories Extra
Accessories (extra) available to convert Microtest 80
and Superteuter 660A into following LIGHTMETER.
GAUSS METER, ELECTRONIC VOLTMETER. AMPER-
CLAMP. TRANSISTOR TESTER. TEMPERATURE
PROBE. PHASE SEQUENCE INDICATOR. n x 100k0
Multiplier. SIGNAL INJECTOR -Send for details.

MORE RANGES FOR
LESS MONEY! ,

AC/DC MultImeter type U4324
A -DC 13,06-3A-13 Ranges.
A -AC 0-3-3A-5 Ranges
V -DC 0.6-1200 V-9 Ranges.
V -AC 3-900 V-8 Ranges.

Z.".Frequency in the range of 45 to 4.1.-
20kH2. Resistance 500 ohm to ,
5 Mohm-5 ranges. Decibel -10
to  12013 Accuracy v 2.5%. DC -'
+4% AC. Dimensions 167 x 56

"Z

"3"6211Y £9.25
ALPHANUMERIC NIXIE TUBES 87971

The Alphanumeric
NIXIE tube has the
ability to display
all the letters of
the alphabet.
numerals 0 thru 9
end spatial
characters in
single tube
From the stand-
point°, both read-
ability and elec-

.:..

trical characteris-
tics, the Alpha-
numeric NIXIE tube provides many unique benefits
including * 170V-21mA * All 0 c operation * Uniform.
continuou line characters of equal height 1r Memory
with simple solid state drive circuits * Readability in
high ambient light 200 footlamberts brightness
* Long. life with no lose of brightness * Character
height 2e in
Bases for above 60p each.

Price only 99p each plus 16p P./P.

JUST ARRIVED! !
NUMERIC INDICATOR TUBES

Ultra -long life. high quality, 0-9 and 2 independent decl-
are! points. Supply voltage 200V d c Current 14mA.
Pulse duration 1005. Character height 0 51. overall
sire 1 4

Brand new. guaranteed. Surplus to manufacturer a
requirements Type B5653et

1-25 £1.00; 25 + 90p; 100 + 80p;
1,000+ price on application.

Add II% VAT to all Items  35p P. a P.
ELECTRONIC BROKERS LTD.

49-53 Pancras Road, London NW1 20B
Tel. 01-837 7781
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CABINET FITTINGS,
FOR

Stage Loudspeakers and Amplifier Cabs
Fretcloths, Coverings, Recess Handles, Strap
Handles, Feet, Castors, Locks and Hinges,
Corners, Trim, Speaker Bolts, etc., etc.

Send 2 X 7p Stamps for samples and list.
ADAM HALL (P.E. SUPPLIES)

Unit Q, Starline Works, Grainger Road
Southend-on-Sea, Essex.

35 WATT/CHANNEL
Stereo Amplifier Chassis

Just needs 50 volt, 2-3 amp power
supply. I glass fibre P.C.B. board
including DIN sockets, etc.

35 WATT RMS (ci) 4Q ch.
25 WATT RMS @ 812 ch.

Disc 2mv. Aux. I, Aux. 2, tape
200mv, £38 inc. P. & P. 50p.

P. F. STEVENS ELECTRO-ACOUSTICS
8A CLARENCE ROAD

SOUTH BENFLEET, ESSEX

THE SCIENTIFIC WIRE CO.
Copper-Nickel Chrome-Eureka-

Manganin Wires.
Enamelled-Silk-Cotton-Tinned

Coverings.
No minimum charges or quantities.

S.A.E. Brings List.
Trade and export enquiries welcome.

P.O. BOX 30, LONDON E4 9BW

6 -CHANNEL TOUCH TUNING UNIT
Mechanical tuning a thing of the past. Our all
electronic 6 channel unit, with AFC Mute out-
put, feeds Varicap tuners for VHF or MW radio,
VHF or UHF TV, etc. Kit comprises of quality
glass fibre PCB, drilled and tinned, all electronic
components and instructions.

Only L9, inclusive. Six L.E.D.s E1.20 extra.
Mail order only.

TECH NALOGICS
45 Rosemount, Birkenhead,

Merseyside, L43 556

DIGITAL CLOCK CHIP, AY -5-1224, with
data and circuit diagram, £3.613 plus VAT.
"Jumbo" LED digits (In min high), Economy
type. DL -747, only 12.04 each plus VAT,
post free. r: It E EN RA N K ELECTRONICS, 04
New Chester Road,Wirral, Merseyside, L62 5.411.

12 VOLT fAinH;.II3Nzivatt(byFLUORESCENT)

with diffuser and on/off switch.
Ideal. caravan, boat,

emergency lighting,
etc.

£5.50 I' Guaranteed

inc VAT and post.-
List price t7.02 inc. VAT

SALOP ELECTRONIC{
3 Wyle Cop. Shrewsbury sTrelagt

I.C. Experimental/Educational Kits
Learn about modern electronics with our new
step-by-step kits. Use and understand digital
logic techniques. Kits contain specially
selected I.C.'s, Holders, Veroboard, L.E.D.'s,
instructions and data. Three kits in the
series now available:

Kit One Gates Kit Two Flip -Flops
Kit Three Shift Registers

Each Kit 0.50 (including P. & P.)
S.A.E. for further details to:
AUTOMATED HOMES, 69 High Street, RYTON,
Coventry CV8 3FJ. (Mail Order Only)

SPECIAL OFFER
Ferranti ZN414 Radio I.C. £1.10

Ferranti Applications Booklet for
ZN414, 25p includes circuits for ear-
piece radios, loudspeaker radios,
crystal controlled receiver and
frequency standard receiver.

NEW PRECISION TIMER I.C.

Ferranti ZN1034E £2.90

Ferranti data sheets for ZN1034E, 10p

RADNAGE RADIO &
ELECTRONICS

2 Bottom Road, Radnage
High Wycombe, Bucks.

Prices inclusive. Add 15p post and
packing U.K., 60p Exports. Mail Order

only

SYNTHESISER
Modules by Dewtron®

4116 14444 4
la , d -.4 .4

*AI 4 -4 4 1. .4-

1111I 11 MIVIX\N

The synthesiser illustrated was built using Dewtron
modules, as sold to constructors for some years now.
With over 10 years' experience in mail-order, we have
supplied many famous people and groups. Over 30 types
of synthesis modules, some of extremely precision
design, e.g. VCO-2 log -law oscillator; 3 -wave o/ps;
sample/hold/envelope module; pitch -to -voltage
module allowing a whole equipment to "play itself" in
unison/harmony with any solo input or voice. Modules for
sequencer construction, too. Famous "Modumatrix"
patching system makes other patching a thing of the past!
Send just 20p for full catalogue to:

D.E.W. LTD.
254 Ringwood Road, Ferndown

Dorset BH22 9AR

42 x 42mm meters 100µA, 500µA,
1mA, 500mA, E2-76. I I p P. & P._. ---

. .

1<^......

,

60 x 45mm meters 504/A, 100µA,
50014A and I mA VU meter, E292.
I I p P. & P.

Edgewise meters 90mm x 34mm
I mA, E340. 13p P. & P.

41in x 3}in METER. 30µA,
50µA or 100/4A, E3135. 13p P.& P.

MULTI..

METER
TAPE giftlipuiPm,

RECORDER
Model ITI-2

LEVEL 20,000 ohm/

METER volt, L6-90.
164p P. & P. t., t, ,,,

500µA, 70p. 10p P. & P.

'14"2"1P.
CARDIOID
DYNAMIC

MICROPHONE

Model UD-130. Fre-
quency response 50-

/ ,14.11:4,:p4,

3 WATT STEREO (I} -f. It)

15,000c/s. Impedance PER CHANNEL
Dual 50K and 600 ohms,
E7.40. 13p P. & P.

AMPLIFIER
E4-30. !Up P. & P.

All above prices include 8% V.A.T. LARGE S.A.E. for List No. 1 I.
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate Bolton Lancs. BL2 IBA
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7400 Up
7401 110
7402 14p
7403 lep
7401 1fp
7405 16p
7406 Nip
7407 3Sp
7408 lap
7409 lap
7410 13p
7412 21p
7413 32p
7414 110p
7416 33p
7420 14p
7422 2Sp
7423 32p
7427 37p

f 7451 lep
7453 lop
7454 lep
7480 1551
7470 27p
7472 250
7473 30p
7474 300
7475 cep
7478 300
7480 50p
7481 959
7412 Tap
7483 gap
7484 115p
7485 120p
7486 30p
7489 270p
7490 40p

74123 UP
74141 Up
74142 2500
74151 720
74153 alp
74154 150p

?Op

74158 ?SP
74160 glp
74181 911p

74162 SOP
74163 Sep
74164 120p
74186 130p
74174 120p
74175 85p
74180 1011p
74181 3409

74162 650

power Op Amp.
709 OPA with ext. comp.
71 0 DIP comparator
741 OPA with int. comp. 01 pin DIL)
747747 Duai 741
748 096 with OM. comp.

UP
MP
26p

311p30,

MFC4000 1W Audlo Alectronic Atmp 71P
MFCI5040 Etenweor Nip
NE536 FET Op. Amp 275p
NE555 Tinter 8 -pin OIL 450
NE556 Dual 565 14 -pin OIL 100p
95580 PLL 16 -pin DIL 325p

PLL with AM Dental. 16 -pin 329p
NES62 PLL with VCO 16 -pin 325p
NE563 PLL FM/IF Dented 16 -pin DIL 308p
95565 PLL 14 -pin DIL 230p
145566 Function Generator 8 -pin OIL nap
96547 PLL Tone Decoder 8 -pin DIL 25ep
T8A570 AMEN Radio reCeivef 11lep
TBASOO 5 Wen Audio Amp. fop
788610 7 wan Audio Amp 100p
TBA820 2 Watt Audio Amp. Sep
IN414 TRF Radio Receiver 1100

Data shoals on above ICs 10p each

CLOCK I.C.4

AY -5-1224 16 pin DIL 400p

MM 5314f4 24 pin DIL 430p

24 pin DIL Socket 100p

Data sheets 20p each plus S.A.E.

VAT 8% on above I.C.s.

UNBAR I.C..
Irene ,tor Array

CA30411 4 independent Ampithers
CMOS VCO Fun. Gen 14-pIn DIL
LM3014 Op. Amp with notear comp.
LINN Audio Amplifier
LM311 Stereo Pre Amp
1.113 Cued Op. Amp
11C1310., Coll.. FM Stereo Dec.- ----.-

/ SO Direarephonic Dec.MC1315-
sap

laap
Nip
36p
00,

1/Op
yap,

ggere

-

1100011000

Low Profile DIL Sockets by
Texas
B pin 13p, 14 pin 14p,16 pin 15p
Mica , 2 bushes for TO3 &
TO66 Sp

?

7430 14p
7432 25p
7437 25p

7491 75p
7492 45p
7493 409

74185 145p
74190 151,
74191 150p

VOLTAGE REGULATORS (PLASTIC)
1 Amp. *Vs -V

w R. Trovv"Tgi
to 441p 42p

8 400V 603V Other
509 TOP 293525 Sip

TRIACS 100V 400V 500V
3A
6A

115p 55p 120p
Up 120p 150p7440 140

7441 {Sp
7442 gap
7447 750
7448 700
7450 15p

7494 48p
7495 650
7496 75p
74107 30.5
74121. 300
74122 Sp

74192 1200
74193 1200
74194 1100
74195 71p
74198 198p
74199 1115p

11;',,,s'(XL 45,

Date hews
en vol ;4ga .
IP 11 n

5V 7805 1409
12V 781 1440
15V 781 1440
18V 7818 140p
24V 782 14111p

7005 2500
79 2 2511p
79 5 250p
79 8 250p
79 4 250p

294441 14sp
3A 439 49P 759 - 2N4444 1115978 - Sap fop -128 - 1110p 1750 - 295060 34p

188 - 171p 1110p 270p 2N 3415
Other 295064 40p
BT106140p. C1060 55p. MCR101260.

108 1011p 154p 165p
15A 145p 180p 220p
Other_5062

40430 Pip, 40486 95p, 40669 99p.

99100 DIAC 21p
Tr...liter. BC213 100 0C36 S2p 2N2 21/2 20p UJTS C-MOS IZ.sAC1267 1 p BC214 13p 0C41/2 15p 292389 14p TIS43 270 Diodes OA202 7p ZENERS CD4000AE lip OPTO-ELECTRONICSACI26 1 p BD124 75p 0C44/5 lip 292484 30p 292180 70p BY100 15p IN914 4p 3,3V to 33V CO 1AE lip 0RP12 50p OCP70 30pAC176 1

AC187 12p
p BD131 38p

9D132 40p
0070/1/2 Ilp
0073 600

292904
292905

20p
20p

292646
294871

3Sp
30p

BY126 12p 1N4001 Sp 400mW 119
C04:1302AE 19e- 09P60 60p OCP71 90p

ORP61 60p 2N5777 40pAC188 1 p BF115 0215 0081,2 12p 29292699 Op 298027 4gp BY127 10p IN4004 Ilp 1W liP cCD40°4°°911AA:

2617;

AD149 63p 6F167 23p 00814 219 2N29260 Sp 0847 1p IN4007 7p CD4013AE 050 LEDSADI61 36p
ADI62 36p

BF173 250
BF184 22p

TIP2955 ?Op
TIP41A 1159

292926YG
293053

Sp
lip 0870 Bp IN4148 3p Tunnel CD4016AE BM

CD4017AE 1200
TIL209 with clip 16p.

AF1145 ......13k
AFI1611' 13p
AF139 30p
.05E239
BCO

BF194 9p
BF195 Sp
BF196 lip

F197 12p
p BFR3980 28p

11P42A
70p

TX300 12p
ITX500 15p
ZTX108 Sp
29697 13p

293054
293055
293442
293702/3

45p
5411p

140p

lip

PETS
BF244
MPF102,3
MPF1046
293819

560
30p

22p

0A79 7p
0881 7p

.0A85 Ip
0A90 6p

OTHER
BA145 15P

BA148 13p

AEY11 50p

VerIcap
88105 30p

CD4018AE 175p
CD4022AE 11315p

CD4023AE 190
CD4024AE

1!11P

TIL211 Green with clip 35p.

SEVEN SEGMENT DISPLAYS,n15E120p- 0 35
BC109 C 10p
BC147 8 715

BC u9 9P
jeC157 10p

FR79,80 2Sp
FX2630 30p

X84,56 25p
X87/8 24p

29698 30p
29706 12p
29706 lip
29930 1111p

293704/5
2937061
2937086
293772
293773

11p
9p

161p
220p

293820
2N3823
295457
295458

57
50:
30p
300

0A91 Op

0A95 7p

08200 6p
LED
T1L205 160

Noise
ZU 000

CD4027AE
CD4028AE 140P
CD4029AE 175p
CD4046AE 202p
CD4047AE 1540

DL704 0.33in OIL 130p
DL707 0.33in OIL 135p
DL747 0.63in DIL 225p
MAN -3M 0.127in PCB 100pBC158 SP FV50,1 2 15p 291131/2 I N 150 295459 30p

CD4049AE 640 MAN -4 019in OIL 1110p
BRIDGE RECTIFIERSBC159 100 FIV39 34p 291302/3 17p 293905/6 tap CD4054AE 1116pMP NJE340 45p 291304/5 21p 2N4058 15p 600V CD4055AE 196p

VAT RATES
8% on T T.L.s. C-MOS,

6C177 18p
BC178 I7P

11JE2955 Sip
NJE3055 Op

291306/7 top
291308/9 26p

294060
294289

170
20p

MOSFETS
406°3 519

50V 100V
0.25A - 200

4001/- - CD4060AE 229p
CD4071AE 26pBC179 111115 MPSUO6 58p 291613 211, 40361 syp 40673 Hp IA 220 2413 27P 2.52 CD4081AE 26p S.C.R s. TriaCs. Opto-BC1132. 3 10P 0C26 47p 291711 20p 40362 40p 39128 75p 2A 309 35p 459 4.0 CD45106 194p Devices. Sockets. V.IlsBC184 11P 0C28 SSp 291893 27p 40594 7sp 39140 asp 4A - CD4511AE 236p and certain linear I.C.s.BC212 tip

k
0C35 409 2N2219 20p 40595 8N 39141 ?Sp 6A 5110 63p - - CD4528AE 120p 25% on all others_ -ummum orer . . Ip  ONLY overnment.

Please add VAT as shown. colleges, etc.. orders welcome
a

54 Sandhu st Road. London NW9. Tel 01-204 4333

INDEX TO ADVERTISERS

Adam Hall (P.E. Supplies) 771 Elvins 762 Osmabet 700
Astro Electronics 762 Euray Trading 754
Automated Homes 771 Phoenix Electronics Ltd. 762Axial Products 768 Fibre Optics 770 Phonosonics 759

Flairline Supplies 726 phototech (Europe) 769
Balmaha 767 Foulsham-Tab Ltd. 758 Pulse Electronics Ltd. 694Bamber, B.. Electronics 698
Barrie Electronics 758 G.P. Electronics 769 Radio Components Specialists 702-703
Beta Devices 768 Greenwald Electronics 760, 767 Radio Exchange 699
Bi-Pak 708-709 G.W.M. Radio 768 Radio Shop, The 726
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705
710
761
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730
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696-697
752
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School 706. 725
Buckingham Electronics 768
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International Electronics Unlimited
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707
729
769
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Saxon Entertainments Ltd.

768

771
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Cambridge Learning Enterprises 767 J.W.B. Radio 768 Selektron 769
Chittmead Ltd. 730 Sinclair (Hi-Fi) 704
Chromasonic Electronics cover ii Kensington Supplies 769 Sinclair (IC20) 698
Clef Products 766 Sinclair (Project 80) 760
Copper Supplies 770 Lasky s 755-756-757 Sinclair (System 4000) 752
Crescent Radio Ltd. 764 London Computer Operators Training Sintel 760
C.T. Electronics cover iii Centre 769 Stevens. P. F. 771

London Electronics College 769
Davian 698 Technalogics 771
D.E.W. Ltd. 771 Maplin Electronic Supplies cover iv and 770 Technomatic Ltd. 772
Dziubas. M. 771 Marco Trading 768 Teleradio Electronics 769

Marshall, A., & Son 765 Trafalgar Supplies 700
Eaton Audio 706 Medway Mail Order 751 Trampus Electronics Ltd. 751
Electronic Brokers 770 Metac 770
Electronic Design Associates 761 and 770 Minikits Electronics 770 Vero Electronics Ltd 768
Electrospares 766 Modern Book Co. 700
Electrovalue Ltd. 701 West London Direct Supplies 700
Elliott Blunt Audio 694 N.S.E. Kits 758 Wilmslow 726
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ALL MAIL ORDER BY
RETURN C 0.D. SERVICE

WELCOME C. T. ELE
All mail order and enquiries to 270 Ac
SEMICONDUCTORS
AA212
AC107
AC125
AC126
AC127
AC128
AC176
AC187
AC188
ACV17
ACY18
ACY19
ACY20
ACY21
ADI40
AD142
AD161
AD162
AFII4
AF115
AF116
AF117
AF118
AF124
AF239
BA102
BA112
EIAI14
BA155
BA156
BC107
BC108
BC109
BC109c
BCI13
BC111
BC115
BC116
BC117
EIC118
BC119
BC143
BC147
BC148
BC149
BC149c
BC157
BC158
BC159
BC 167
BC168
BC169
BC169c
BC172
BC182
BC1821
BC183
801831
BC164
BC1841
BC185
BC186
BC212
BC212L
BC213
60213E
BC214
BC2I4L

25p
35p
25p
25p
25p
25p
25p
27p
27p
25p
259
25p
250
25p
69p
60p
45p
45p
25p
259
259
25p

SOP
30p

10p
30p
50p

lip
159
15p

13p
12p
14p
119
139
13p

15p

15p
309

151
12p
12p
14p
14p
14p

14p
14p
14p
15p
13p
12p
12p
12p
12p
12p
12p

27p
12p
14p

12p
14p
159

BC238
BC239
BC300
BC301
BC302
BC303
BCY31
BCY32
8013
BCY34
BCY38
BCY39
BCY55
BCY70
BCY71
BCY72
BD121
BD123
80124
80131
BD132
BD13S
BD136
BD139
80140
130153

BBD156OY17
BOY18
BDY19
BDY20
BF152
BF166
BF173
ElF180
13F194
BF195
BF196
BF197
BF200
BF224
BF244J
13F245
BF259
BFX29
13FX34
BFX85
BFX86
8FX88
BFY10
BFY44
BFY50
BFY51
BFY52
BFY53
SFY90
BSV88
BSW63
BSW88
BSX19
BSX20
BSX21
BY127
BY164

MJ2801 C1.25 TIP3513 (2.71
MJ2901 £1.95 TIP36B 4/.50
MJE340 50p TIP41B 79p
MJE370 75p TIP42B lip
MJE371 10p TIP29C 13p

NjE520
lip

T43372 14°MJ2955 £1.20
MJE305.5 79p TIP32C £1.00
MM1613 45p TIP33C El -20
MM1712 159 TIP34C (1.30
MPF102 45p TIP350 £3.00
MPF103 TIP38C £374
(2N5457) 35p TIP41C 90p
MPF104 TIP42C £1.00
1205458) 35p TIS50 40p
MPF105 ZTX107 15p
(2145459) 40p ZTX300 159
04,47 10p ZTX500 lip
0A70 10P ZTX501 209
0A79 10p IT0504 50p
0A81 10p I7X531 30p
0A90 109 ZTX550 25p
0A91 109 N659 Sp
0A200 109
0A202 10p

84914 OP
N916 1p

0A210 35p N4001 lip
04211 35p N4002 Op
0C16 909
0C19 95p 814003 Op
0022 55p N1004 114
0C26 65p N4005 12p
0028 609 N4006 14p
0C35 64 N4007 15p
0036 650 N4148 7p
0042 40p 2N696 25p
OC14 0p 20697 24
0045 2

259

20698 25p
0070 15p 20706 12p
0071 12p 2N706A 14p
0072 20p 2N708 15p
0075 25p 2N929 22p
0076 250 2N930 20p
0077 401/ 2N1132 25p
00.81 25p 2N1302 30p
OC83 25p 201303 314
0084 25p 2N1304 30p
00139 30p 2N1305 30p
00170 251/ 201306 30p
0C171 30p 201307 30p
00200 gip 201308 34
OC201 130P 201309 30p
OC202 74 201613 30p
TIP29A 459 201711 30p
TIP30 55p 2841890 Hp
TIP31A 57p 202145 15p
TIP32A 69p 2N2147 10p
TIP33A El 00 202160 80p
TIP34A (1 49 202217 259
TIP35A (3.29 2N2218 25p
TIP35A E3.54 202219 29p
TIP41A 70p 2N2222 20p
TIP42A 8SP 2N2222A 25p
TIP29B 541 202306 70p
TIP30B 64 2N2369A 50p

1S100 15p TIP31B 65p 2N2477 30p
15103 159 T1P32B 77p 2N2646 50p
MJ310 50p TIP33B 01 .06 202846 (1.50
MJ4131 rap TIP34B £1.112 2144904 25p

15p
15p
30p
34,
30p
35p
35p

10p
85p

121

p

Hip
20p
209
75p

15p
70p
40p

Sap
50p
50p
77p
170
11111p

00p
E1-50
[1.75
21-10
[1 .20

20p
30p
35p
35p
lip

11p
lip
35p
13p

45p
lip

Sip
30p
30p

30P
30P
Hip
35p

25p
25p
25p
259
65p
70p
65p
110p

15p

25p
15p

209p

05

OTT. DISCOUN S 12  10%. 25 - 5%. 100 « 20%

202905 30p
202906 25p
2N2907 25p
202925 13p
2N3053 24
203055 50p
203232 Et -35
203525 21.10
203553 £1.40
2N3543 30p
203702 12p
2N3703 12p
203704 12p
2N3705 12p
2143706 12p
203707 12p
203708 149
203709 14p
2N3771 [1-50
203772 £1.10
2N3792 £1.00
2N3794 30p
203819 359
203820 55p
2N3823 70p
203866 35p
203904 22p
263905 25p
263906 25p
214414 34
204036 62p
2N4037 44p
2N4058 14p
2N4059 14p
2N4060 12p
2144061 12p
204062 12p
204126 114
264280 25p
2N4287 259
204288 27p
204289 30p
204290 25p
204291 32p
204302 45p
204444 £1.110
264871 35p
204903 £1.30
204919 10p
2N5069 El 30
205191 115p

2145192 E1-20
285194 (1.10
205195 [1.40
2145245 45p
205296 55p
205298 50p
265457 35p
265458 35p
205459 401
2054415 559
205490 55p
265555 650
205777 400

PERSONAL
CALLERS
ALWAYS

WELCOME

CTRONICS
ton Lane, Chiswick W4

S.C.R
CRS1 05
CRS1 10
CRS1 20
CRS1 40
CRS1 60
CRS3 10
CRS3 20
CRS3 40
CAST 400
CRS16,100
CRS16/200
CRS1S600
C106B
C106D
40669
TIC44
204444
BT10500A

40p
56p
60p
65p
90p
62p
62p
90p

01 00
85p
90p

(1 60
45p
70p
90p
35p

01 90
90p

BRIDGE
RECTIFIERS

W02 IA 200V 38p
BY164 1 4A

200V 57p
MDA952 2 6A

100V 800

ZENER DIODES
BZY88 Series 400m W
3 - 3V -33V 5% 11p
1.5W range 25p
1014/ range 45p

L.E.D.
TIL209 34
HP5082 28p
MA2082R 20p

TRIACS
TXL228B 8A 400V 85p
SC4013 £1.40
SCODE 21.45
SCI5D (I.70
SC45E [2.10
SC50D £2.42
SC50E (2.70
DIAC 25p

LINEAR I.C.4
158304 Nag.

Voltage Reg. E2.10
LM309K 5V 1A

Voltage Reg £2-10
LM723C 2.37V

150mA Voltage
Reg. El -0S

MFC4000 250mW
Audio 75p

TBA800 5 Watt
Audio 93p

7090 Op Amp (ILL/
T099 4Sp

7411.11C0_93Amp 8/14

718C Op Amp
D.I.L. 75p

747C Dual Op
Amp £1.20

20414 Radio I.C. £1.25
TAD100 Radio I C

Inc Filter E1.90
CA3011
CA3018
CA3028
CA3036

L.D.R. CA3046

ORP12 60p CA3048
CA3075
CA30900
MC1303L
MC1310P

T03 VOLTAGE REGULATORS
1005 5V 650rnA
1036 12V 500mA
1037 15V 450mA

NE555 Timer 80p

[t-55
[1 .00
(1.20
E1.00

Hip
E2 - 35

(1.60
E4.15
(2.20
E2-80

E1-00 each

VEROBOARD
2+ x af
25 it 5
3I
34 5
17 x 2f
17 x31
17 x 5
PIN INS. TOOL
SP.F. CUTTER
100 PINS SS
100 PINS DS
500 PINS SS
500 PINS DS

0.1
32p
35p
35p
40p

E1-05
E1.43
[7 .04

72p
52p
30p

213-550p

21.55

0.15
23p
35p
35p
41p
90p

£1.12

72p
52p
30p
30p

£1 -55
(1.55

TTL (full stocks available)
SN7400 lap
SN7401 lip
SN7402
507403 20p
SN7404 20p
067405 24
SN7406 30p
SN7407 30p
SN7408 20p
SN7409 40p
0147410 139
$817411 23p

SN7412
SN7413
SN7416
0817417
507420
567422
SN7423
SN7425
SN7427
SN7428
SN7430
SN7432

22p
40p
30p
30p
20p
380
33p
38p

420
520
20p

42p

SN7433 ?Op
S$17437 50p
SN7438 50p
SN7440 20p
SN744IAN 75p
5N7442 75p
007443 [1 .58
SN7445 E1.71
567448 E.2-541

5N7447 21.50
007448 E1.75
SN7450 20p
SN7451 20p

SN4753
SN7454
SN7460
SN7470
SN7472
SN7473
SN7474
SN7475
SN7476
SN7480
SN7481
SN7482
SN7483

20P
20P
20p

30P
30p
40p
48p
55p
45p
1p

E1-25
alp

01-00

SN7451.. 20p
SN7483 21.00
SN7484 110p

SN7489 45p
SN7490 75p
SN7491AN

E1 00
SN7492 lip
SN7493 75p
SN7491 80p
SN7495 10p
507496 (1-00
507497 (2.25

ALSO STOCKED
HNC PLUGS at 35p each
UHF IN) PLUGS at 50p each.
U.H.F. V.S.W.R. probes ex U.H.F. trans-
mitters ES each + 8% VAT
All the above are new in original packets
Please add 8% VAT P & P 30p.

V.A.T.
Unless otherwise stated all prices are
exclusive of VAT. Please check whether
the goods you are ordering are 25% or 8%.
Carriage orders under £5 please add 33p.
Order over £10 post free in U.K. only.
This to be at our discretion

5DG. Tel. 01-994 6275
**SPECIAL OFFERS* *

MINIATURE MAINS TRANSFORMER. PRI
240V SEC. 12V 100mA Manuf Hinchley.
Size: 36 x 45 x 40mm F.C. 53mm.
Price 1-05p. 100-60p ea. 1,030-50p ea.
10,000-40p ea. 8% VAT.
MINIATURE MAINS TRANSFORMER.
Primary 115.240V Sec. 18W/250mA at Iflp ea.
+ VAT and postage 33p, 8% VAT.
MULLARD POT CORE TYPE FX2241 at lop
ea. + 33p p.p. 8% VAT.
24V D.C. SOLENOID by MAGNETIC DEVICES
110p each. 2}in long x fin x + 8% VAT.
240V A.C. SOLENOID. Reversible operation.
twin coil. Size approx. 29 x 1). x l8 in 90p.
30 unmarked 0071 transistors [1.90
25 unmarked 25OrnW Zener diodes. 4 7V.
5.1V, 6.2V, 7.5V, 9.1V, 10V, Measured and
tested 21.00
Please state voltage required.
50 GE Diode 0A47 equivalent 21.00
8sF 600V WKG PAPER CAPACITORS, ideal
for Strobe Constructors 21.50 each + 8%
VAT + 33p post.
Many other values of PAPER CAPACITORS
in stock. Phone for details.
JACKSON AIRSPACED CAPACITORS to
suit fin spindle:

100pF Two Gang at 55p + 25% VAT
500pF Two Gang at 75p + 25% VAT.

MULLARD TUBULAR CERAMIC UHF TRIM-
MERS (PROFESSIONAL)
Type 092 0.8-2.2pF

801 0.8-2-2pF Price 10p ea.
991 0.5-1.3pF

QUANTITY DISCOUNTS PLEASE TELEPHONE
1.000pF Feedthrough capacitor sp ea.
Miniature tubular P.C. trimmers

3.5-13pF
6-30pF 10p ea.
4p c/o Varley 70011 relay 50p ea.

Gold Flashed professional TRANSISTOR
SOCKETS. To suit small signal TO18, etc.
30 for 21.00 + 8% VAT.
W. WOUND POTS 1O-100KO at 30p each
Colvern or Reliance styles + 25% VAT.
VERO EDGE CONNECTOR 24 way S-lin pitch
30p each + 8% VAT. All the other sizes in
stock.
SIEMENS VARLET RELAY 4P C/O 700f1 24V
50p each.
PLESSEY RELAY 2P C/O 6V operation 40p
each.
MODERN DISC CERAMICS 21.00 a hundred,
G1-00 a thousand + 25% VAT. Phone or write
for list.
ACCESSORIES
DIL SOCKETS, 8 pin 14p, 14 pin 14p, 16 pin
14p. Mica Washers + 2 Bushes (T03 or
TO66) Op.

Potentiometers
Linear or Log
Rotary Pots
Rotary Switched

Single
17p
25p

Double
45p

* * SPECIAL OFFERS * *
MULTICORE CABLE. 20 way 14/0076 plus Screen at 70p KOKUSAI MECHANICAL FILTER. 455 kers, 5 kers overall.
per yard plus postage by weight. Ideal for A.M. £5 each ilie. VAT. Postage 33p each.

MULTICORE CABLE. 25 -way. individually screened. 14/0076.
MOO per yard plus V.A.T. Postage by weight. TRANSFORMER 240V a.c. Primary 1185-0-1185V at 360mA

Secondary, (II plus 8% VAT plus El -50 postage.
3 CORE PVC INSULATED MAINS CABLE. GREY ML6650.
3 x 7/0.2mm. Price 100m (4.50; 1,000m £35; 10.000m 3330.

OMRON OCTAL RELAY 240V A.C. 3P Go 75p each plus
METAL OXIDE RESISTORS TR4/5/6 in stock. All values 8% VAT.
1 -off price 3p each. Discount on quantity.

10 TURN TRIMPOTS by Booms. Mac. Painton. etc. All SLEEVING 2000 pieces approx. size fin x 2mm. Price 21.60
values in stock. 50p each. Discount on quantity. plus 33p P. & P. plus VAT 8%.

We are open from 9.30 a.m.-6.00 p.m. Monday -Saturday
We have the largest retail selection of components available. Phone or write If you are
component.
C.O.D. service welcome. All mall order by return. Official orders welcome by Government establ

Tel. 01-994 6275

In

METAL BOXES
ALUMINIUM BOXES IDEAL FOR VERO-
BOARD WITH BASE AND P.K. screws

Length Width Height
AB7 2fin 5fin l5in 55p
ABB 4in 4in l5in 559
AB9 4in 2fin lfin 55p
*810 4in Skin l5in 55p
AB11 4in 2+in 2in 650
AB12 3M 2in 1in 50,3

AB13 6in 4in 2in 77p
*814 7in 5in 2}in 90p
A815 8in bin 31n 21.16
AE116 10in 7in 3in E1-32
*817 10in 4fin 3in 21.10
ABM 12in 5in 3in 21.32
AB19 12in Bin 3in 2110
ALUMINIUM BOXES WITH SLOPING TOP
PANEL -IDEAL FOR PRE -AMPS, ETC.,
USING SLIDER CONTROLS
AB20 Bin Long 9in Wide 3fIn High at
back £220

2in High at front 6in Slope to front
With P.K. Serowe

A821 As above but 10in long £2 20
AB22 As above but 12in long £2 50

difficulties obtaining a particular
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More than

( just a

catalogue
Projects for you to build.

4 -digit clock, 6 -digit clock, lOW high quality
power amp., High quality stereo pre -amp.,
Stereo Tuner, F.M. Stereo decoder, etc., etc....
CIRCUITS . . . Frequency Doublers, Oscil-
lators, Timers, Voltmeters, Power Supplies,
Amplifiers, Capacitance Multiplier, etc.,
etc. . . .

Full details and pictures of our wide range of components,
e.g. capacitors, cases, knobs, veroboards, edge connectors,
plugs and sockets, lamps ¢ftd lampholders, audio leads,
adaptor plugs, rotary and slt potentiometers, presets, relays,
resistors (even 1% types!), switaries, interlocking pushbutton switches, pot
cores, transformers, cable and wire, panel meters, nuts and bolts. tools, organ
components, keyboards, L.E.D.'s, 7 -segment displays, heatsinks, transistors, di
integrated circuits. etc.. etc., etc. . .

REALLY GOOD VALUE FOR MONEY AT JUST 40p

ELECTRONIC ORGAN

Build yourself an exciting Electronic Organ. Our
leaflet MES51, price 15p, deals with the basic
theory of electronic organs and describes the
construction of a simple 49 -note instrument with a
single keyboard and a limited number of stops.
Leaflet MES52, price 15p, describes the extension
of the organ to two keyboards each with five voices
and the extension by an octave of the organ's
range.

Solid-state switching and new footages along with
a pedal board and a further extension of the
organ's range are shown in leaflet MES53, also
priced at 15p.

BIL.MaraCJIWIta
StrIpP4ILLIES

odes,

No more doubts
about prices
Now our prices are GUARANTEED
(changes in VAT excluded) for two
month periods-and we'll tell you
about price changes in advance for
just 30p a year (refunded on
purchases). If you already have our
catalogue send us an S.A.E. and we'll
send you our latest list of
GUARANTEED prices. Send us 30p
and we'll put you on our mailing
list-you'll receive immediately our
latest price list then every two months
from the starting date shown on that
list you'll receive details of our prices
for the next GUARANTEED period
before the prices are
implemented!-plus details of any
new lines, special offers, interesting
projects-and clip -off coupons to
spend on components to repay your
30p when used as directed.
NOTE The price list is based on the Order Codes
shown in our catalogue so an investment in our
super catalogue is an essential first step.

Call In at our shop, 284 London Road,
Westcllff-on-Sea, Essex. Please
address all mall to P.O. Box 3,
Rayleigh, Essex, SS6 8LR.

SYNTHESISER
A reprint of
the complete
article giving
full construc-
tion details

published by "ElecH
tronics Today Inter-'

national" between January-
September '74 of the International
Voltage Controlled Synthesiser,
developed as a ''state of the art",
will be available shortly, price rl -50.
S.A.E. please for detailed price list.

A reallysuperior
estereographic

equaliser as described in the January
edition of "Electronics Today Inter-
national". We stock all the parts
(except woodwork) including the
metalwork drilled and printed. 15p
brings you a reprint of the article or a
S.A.E. please for our detailed price
list.

P.O. Box 3 Rayleigh E.$.iex SS6 8LR.
Telephone: Southend-on-Sea (0702) 44101


