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electronics

Dept.2, 56, Fortis Green Road,
Muswell Hill, London, N10 3HN.

telephone: 01-883 3705

,,,-f-oe C - MOS
0 1-24 25-99 I 02_.pu

CD4000AE 19p 170 149
CD4001AE 19p 170 149
03400260 199 179' 140 
CD4006AE £1.59 £1.33  £1.06
CD4007AE 23p 190' 15P 
CD4008AE 01.75 £1.46  E1.17
CD4009AE Use C04049.
CD4010AE Use CD4050*

I.C. SOCKETS

Pin Sockets, pins in drips
of 100. Just snip off what
you need. 65p per strip
Dual in line
8 pin 13p. 24 pin 26p. TO5
14 pin 15p 28 pin 30p. 3 pin 319
16 pin 15p "

555 (8 pin dip)V 550 
555 (10-9911 819
556 (14 pin dip) £1.29

703 (RF/IF Amp) 68p
709 (8 pin dip) 38p
709 (T0-99) 45p
709 (14 pin dip) 39p
710 (8 pin dip) 39p
710 (T0-99 45p

LINEAR
AY -I-0212 £6.93
AY -1-5051 E1.44
AY -5-1224 03.95 *

AY -5-3500 £6.59
AY -5-3507 £6.59
61-5-4007 £7.94

MA0002 E3.01

CA2111 E1.19

I.C.'s
LM2111 £1 .12
LM3900 69p
LM3909 66p 
MC1303L El 94
MC1306P 85P
MC1310P £2-10
MC1312P £2.52
MC1314P £4.34
MC1315P £4.85

5N76001N (TAA611) £1.82
5N760031'l £3.30
SN760I3N E1.98
SN76023N El .98
SN76227NIMC13271 01.89
SN76532N £1.86
SN76544N El .81

51,176550-20A...550)89p
5N76552-2 8lp

SN76660NCTBA1201 759
CD401IAE 19p 17p. 14p

CD4012AE 19p 17p 14p
FREE CIRCUITS 710 (14 pin dip) 44P

711 (70-99) 51P
CA3045 El .69
CA3046 88p

MC1327P E1.48
MC1330P 89p

SN76666N (CA30651 E1 .12

CD4013AE 59p 50p 46p
CD4014AE £1.75 £1.46  £1.17
0040156E El .75 01.46  £1.17
CD4016.6E 55p 48p 44p
CD4017AE 01.29 E1.07 93p
0040186E El .139 01.56  El .25
CD4019AE KIP 66p 53p
C0402061 £1.97 E1.64 El .31
CD4021AE £1.75 01.46  E1.17p
C04023AE 19p 17p 14p

CD4027AE £1.83 01.53  E1.27
CD4024AE £1.26 01.05 849
CD4025AE 19p 17p 14p

is

Linear
(35p.
and
15

Our 8 Page A4 Audio I .0 . Booklet
supplied FREE with purchases of

I .0 ..s worth El . or more
if sold alone) Conmins circuits

pin connections
Amplifiers 250 mW M 20 watts

5 Audio Pre -Amplifiers
Tape Pre -Amplifier
Power Driver
Instrument Amplifier (Rifer)
General Purpose Mini Amplifier
D.0 . Controlled Gain Control
Micro -mini radio (2 1.Cs)

711 (14 pin dip) 44p
720 (A.M. Radio) £1 .7
723 (T0-99) £1 09_
723 (14 pin dip 55p
741 (8 pin dip) 30p
741
741 (14 pin dip) 36p

43p

747 (14 pin dip) Et 04
748 (8 in dip) 42p
748 TO -99 46pCA3097E
748 (14 pin dip) 49p
753 (F. M. 1st I.F.)

01.08
75491 88p 

CA3053 59P
CA3065 £1.64£0

L A 75 1.6
CA330078 01.26
CA3080 591,
CA3081 01 .86
063081 01 .86
CA3089E (TDA12001 £2.43

£1.67
063123E £1.76
CA3130 84p

CA340IE 7193900) 68p
CA3600E El 44

MC1339P E1.60
MC1350 680
MC1351 62p

MC1352 92p

MC1357 £1.60

MC1358 (CA3065) £1.23
MC1375 £1-56
MC1455 (5551) 65p 
MC1456CG £177
MC1458CP1 89p
MC1468G E2-30
MC1495L £4-48

766263 El .50
766300 02.16'
TAA310.4 £1.87
766320 £1.44
TAA350 E2.43
166370 03.45
TAA550 75

766570 £2.75
766700 L5.03

1061200 £1 .25
106231 E1.02
1136281 (7231 02.59

0040266E £2.79 £2.33  £1.86
0040276E 99p 82p 65p NOV -DARLINGTON 75492 £1-10 MC1496G 0101

MC3302P El .65
7BA5000 £3.16
7065200 0.85

CD4028AE El .53 £1.28  £1.02
CD40?9AE £1.89 £1.56  01.15 Vceo 25v 2N5777 e Regulators 100 mA L00511 (T0.3) £1.46

MC3401P alp 7165300 £3.27
7365400 £3.72

CD4030AE 7lp 59p 47p
CD4035AE £1.75 01.46 £1 .17
CD4040AE £2.01 £1.69 01 .34
CD4042AE 01.49 £1.24 99p
0040166E E2.15 El .79 ' E1.44

Vara 25v . '
Vebo 8v ,.
11 250 rnA i,z/i
Pd 200 rnW 3tk. ....
life 2500 ' 7471.

78105WC (10-92) 60p
78LI2WC 110-92) 60p
78L15WC (10-92) 60p

Regulators 100mA

L03671 (T0.3) £1.46
L0371 (10-3) £1.46
L129 (50T-321 85p
LI30 (901-321 85p
1131 (501-32) 85p

MFC4000B
87PMFC4060A 85p

MFC6030A 85p
MFC6040 £1 01

F4-60

7365500 £5.29
1136560a) 05.29
TBA625A £1.03 *

TBAMI £1 .03
TBA625C 01.03 MM5314

CD4049AE 699 589* UP
CD4050AE 69p 58p 46p
CD405IAE £2.78 £2.32  E1.85 LINE -a -LIGHT

78105AVVC 0066256) 900
78L12AWC (TBA625B) 900 LM301T ao-99) 65P
78LI5AWC (TBA625C) 90, Lime] s (8 dip159p

MM5316 £9-99

MVRSV (T0 -3)E1.45
TBA651 £1.87
7067200 £2.79

CD4052AE £2.78 E2.32  £1.85
CD4056AE £2.12 £1.76 El .41

pin
IM301AT(T0-991 67p

Regulators 500rnA LM301A 0(8 pin dip159p
MVR12V (T0-3) E1.45
MVR15V (T0-3) £1.45

TBA7500 £2.79
716800 El

CD4060AE 02.39 01.99 E1.55
0040666E 01.13 94p 75p
CD4068AE 28p 24p 19p
CD4069AE 28p 24p 19p
CD4070AE 28p 24p. 19p
CD4071AE 28p 24,- 19p

CD4077AE 7Ip 59p 47p

-:i."
ir/ .1)

)1
NEW LED Linear Cursors
each device contains 10 light

78M05HC £1.35 '
78MI2HC
78M15HC £1.35
78M18HC £1.35
78M24HC £1.35

Regulators IA

LM307 T (T0-99) 59p

LM307 S (8 pin dip) 57p
LM308 T (10-99) E1.96
LM308 S (8 pin dip) 989
LM308A 1 (T0-99) £7.92
LM308A 0 (8 pin dip)E6.90

NE54OL El .25

NE546A
£1  16

NE555V
69 .

NE556 f1-29
NE560B £5.06
NE561B £5.06

.11
7168105 £1.24
10681065 01.24
104820 869
18A9200 £4.71
1869900 £4.71

7CA2700 £5.24
CD408IAE 28p 2.4p. 19p
CD4082AE 28p 24p. 19p
CD4085AE £1.28 E1.06 850
CD40866E £1.28 E1.06 85p
0040936E £1.56 £1.20 £1.04
CD4099AE £2.95 £2.46 ' £1.96
CD4511AE E2.36 . £1.79  11.44

emitting diodes in a 20 pin dual-
in -line package. Ideal for solid
store anal meters or dials
Type 101 RED £2.26. Complem
with leaflet.i 74 TTL

7805KC (T0-3) £2.09 *

78I?KC (10-3) 02.09 .
7815KC ao-3) £2.09
78I8KC 110-3) £2.09
782407 (10-3) £2.09

Regulators IA

LM309K £2.34 *

1p4339 02.25

LM370N 02.85
1M371 £2.08
LM372N 01.99
LM373N £2.99

NE562B £5.06
NE563 £2-96
NE565N £2'83
NE566V £1-87
NE567V E2- 63

SD6000 £1.22

1CA760 £2.16
TCA8000 £7.24
TCA8305 £1.04
TCA940 £2.25

1061054 £1.50
TDAI £2.43

C04528AE 01.30 £1.03 * UP 00\0.0ot 1-24 25-99 100
7805UC (10-220) 01.72
78I2UC (TO -220) El .72

LM377N £2.71
LM380 £1

514146 £2.09

SL415A E2.75

200
TDAI405 80p

3P2 DECADE ova I.C. . '49* 120 OP

78I5UC 00-2201 E1.72
78I8UC (TO -220) 01.72

.25
LM381 £1.85

01.66

SL437D F7-05
SL440 E2- 84

TDA1412 80p
TDAI415 80p

/401 1411* 120 *
7402 4p 12p ' OP

Op
7824UC (10-220)E1.72

LM382
LM703 68p SN75491N 88P *

TDA2010 T.FIA.
1062020 T.B.A.

mrmiem 7403 5p* 12;p Op IC L8030 £3.52
LM1820 £1.03 SN75492N E1.10

n°°111 ' ->mr-1> 111111
7404 6p 13p 1p

ZN414 Leaf free with devices 10p alone
ULN2I I IA £1.52

.1,-41x =WI 7408
7409

6p* 13p.
6p 13p*

1p

1p 2N414 £1
II

CI C=I 7410
7413

6p 13p
29p 24p

1p

20p LED

CI310; 2, 4 8 5 Leaflet

DISPLAYS

free with devices .26110p alone)

DIGITAL SWITCH
7 417 27p 22;p Op

This state-of-the-ort MOS LSI chip contains
7420 16p. 13p
7427 27p 2,2p*

IP

Bp
Litronix Double Digit Displays NEW0.5" Common Anode; 2 R/H . BCD encoded digital

all We logic necessary fora 3) decode, dual
slope integrating, automat1c polarity detecting
DVM Supplied with free dam and circuit
booklet... AY -5-3507

7430 16p 13p 
7432 27p 221p
7437 27p 22;p*.
7441 75p. 62p-''. 50p

1P

8p

p

Decimal Poinis
01721 ± 1.-9 I 1101.727 0.0 to 9.9
Suitable For Clocks, Meters,  I i I

1

' -8 -8

switch
Reading 0 ta 9. Suitable for
digital clock alarm Setting
DVM input Scaling etc.

OUR PRICE ONLY £6.59.
7442 65p 55p 43p
7445 85p 71p 57p

t=.Instruments,Instruments, Channel Indicators

Cho price £4.75 each

_2
1 2 2 t,
Cr

6 6 ' i
I to 9. 01.49 each

(Dorn Circuit Booklet,
7447 Blp 75p 65p Cr c

and alone 20p.) 7448 75p 62p 50p ///./.The 4%54229 tick'teck 7447A
7470

95p" 83p 67p
30p 25p ?Op

Low cost Red GoAsP
Motorola MLED 500

0.33" Litro.x DL 707 Series all £1.82. each (Red only,
0.33" Monsanto MAN 50/70/80/3600 /AU all £1.92. Each (Red, green, yellow, Orange)

Another marvel from G.I. A 16 pin
1? -24 hr. Clock I.C. with 25 pin capability

and low exmrnol par. taunt. Supplied with
manufacturers derailed leaflet E3.95p.(inc.
VAT) (Leafier alone 20p.) Full Kit

7472 25p 2Ip 17p

7473 30p 25p 20p
7474 32p 26p. 2Ip
7475 47p 39p 3Ip'
7476 3?p* 26p 2Ip

in a T092 package
,---_,,,'-'

../4 .i',.
... i...-/-" -- 15
....-- P

0.33: Xciton XAN 70 Series ./ ./i,/ all £1.49. Each (Red Green, yellow)
0.43, Monsanto MAN 4000 Series Vitt- all £2.33' Eoch (Red, Omen, Yellow, Orange)
0.63 Li tronix DL747 'Jumbo. Series 'V/ I all £242. Each (Red only )

Common Cathode as Common Anode (Red only)
NOTE) MAN 4000 Series pin outs are 14 pin dil the some os MAN 50; 70 and 80 series.

(excluding case) available towords
end of 1975. Phone Clive for details.

7482 75p 6?p 0p
7485 El .30  E1.09 ' 87p LIGHT EMITTING DIODES Coned
7486 32p 26p" 2Ip Free s ap-on plastic rerai net Our Bulk Buying Power

MULLARD MODULES
7489 02.92  12.80 02.10
7490 49p 40p. 32p

enables a
0.125" Cw repeat of our Special Offer)

Jens '.q"ti. lens dia. lens 7071 90,(inc
Still make the simplest, highly
reliable F.M. tuner / -

7491 65p 55p 45p
7492 57 469. 36p

dio dia. 0.33" (LIT . VAT1
011209! <-°.'ll6;'). (PALED 6501 "(6.'66 i) 0.63 (LIT 747)E1.99 ..fie,. VAT)
I' 10' 100 1) 10' 100' l 10' 100'

.,
4; -41- CC - -74100

7493 45p 40p* 32p
7495 67p 55p 45p Red 16p 15p I 3p 27p 24p ??.p.. 1139 16p 14p 

'
OM '1Sel 4 TORS

-Li__---/
4110i.

01.08 89p 72p
74107 35p 28p 22p
74121 34 289' 23p

Green 27p 24p 22to
Orange 27p 24p 22p
Yen.' 34p 3IP 2011"

33p 309 279'
33p 30p 27p
359 309 29P*

30p 27p 25p ILI 4N25 or 7I1II6
30p 27p 25p 6 pin industry standard package
35p 33p 30p 2.5KV isolation El .00.

f-Lii_A6",,,. 74122 47p" 39p* 3Ip
74141 78p" 631o. 53p
74145 68p 58p 48p

MAINS TRANSFORMERS

/
LP1186 Varactor front end F8.60
LP1185 I.F. Strip £6.95
LP1400 Muliplex decoder £9.02

74154 £1.62 £1.48 869
74174 £1.00 83p 67p
74180 £1.06 813p 7Ip
74181 03.20  0.50 £1.90
74192 01.35  01 .14 90p
74193 01.35  01.14 90p
74196 £1.64  E1.34 ' 99p

Secondaries

6-0-6V 100 rnA 97p.
9-0-9V 100 mA 97p.
12-0-1N 100 mA 97p
20-0-20V I A 04.55
24-0-24V 500 mA 02.48
213-0-78V 1 A E6.18

IA 2A 4A

0-9-17 V - 0.1_95 0.2.27 £2.64 
0-12 15 20 24 30V - £2.48. £4.15. -
0-24-30-40-48-60V - £5,18  07.02 -
0-19-25-33-40-50V £2.70 £3.40 . 04.53

p P. on transformer 10°00! price min. 20p

Overseas Cost men uostuae 5 uric i 20, Da Sheer and photocopy service available 10p page
in . VAT at 13%VAT INC
, no followed* o

deduct 2/27 from Orders for 06.over post
al others include 25% items 1/5 from others free. Except transformers Advert No. 1 A of Series BM...CALLERS WELCOMED
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CONSTRUCTIONAL PROJECTS
PROGRAMMABLE WASH/WIPE CONTROLLER by D. W. Lee
A car wiper delay unit with a difference 112

SOIL SATURATION METER D. W. Lloyd
A simple electronic answer to "green fingers" 116

CAR/CARAVAN CLOCK by M. Fischer
A crystal controlled clock with some unusual extra facilities 130

OPTO COUPLED REV COUNTER by D. S. Bradbury
0-25,000 r.p.m. meter for aeromodellers 144

GENERAL FEATURES
USING CMOS DIGITAL I.C.s-2 by D. B. Johnson -Davies & A. M. Marshall
The transmission gate; logic gates; part numbering systems; the quad analogue switch 123

SEMICONDUCTOR UPDATE by D. W. Co/es
A look at some recently released devices 143

INGENUITY UNLIMITED
Surround Sound Matrix-White Noise Generator-Simple Touch Switch-Better Figures-
Night Light-Car Theft Alarm-Audio Signalling-Cycle Lighting Control-
Charger for Nickel -Cadmium Cells-"Instant" Digital Stop Watch Conversion 150

NEWS AND COMMENT
EDITORIAL-Excommunication 111

SPACEWATCH by Frank W. Hyde
Details from the Venus probe 120

NEWS BRIEFS
Calculators for the Blind-Sky Communications 126

MARKET PLACE
Some interesting new products 129

POST OFFICE RESEARCH CENTRE
A look at some of the work being done at the new centre 142

BOOK REVIEWS
Selected books we have received 148

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry 149

PATENTS REVIEW
Thought provoking ideas on file at the British Patent Office 159

READOUT
A selection of readers' letters 160

Our March issue will be published on Friday, February 13, 1976
(for details of contents see page 119)

IPC Magazines Limited 1976. 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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CH NAGLIA
PROFESSIONAL QUALITY TEST EQUIPMENT
FROM ONE OF ITALY'S LEADING MAKERS

CORTINA MINOR
33 RANGE POCKET MULTIMETER

 SENSITIVITY 20kfliV d.c. and 4KfliV a.c.
 ACCURACY ± 2.5% d.c. and n. ±3.5% on a.c.
 33 RANGES. d.c. V. 0-100mV. 1.5V, 5V, 15V, 50V, 150V, 500V, 1.5kV, d.c 1.0-54A, 5mA,

50mA, 500mA, 2-5A; a.c. V. 0-7.5V, 25V, 75V, 250V, 750V, 1-5kV. a.c 1. 0-25mA.
250mA, 2.5A; 12'5A: dB, -10 to +69 in 6 ranges: n 0-10k0, 10Mf1.

 ROBUST PROTECTED PRECISION MOVEMENT.
 CLEAR UNAMBIGUOUS DIAL CALIBRATION WITH ANTI -PARALLAX MIRROR.
 COMPACT, MEASURING 155 x 85 x 40mm. WEIGHT 350g WITH INTERNAL BATTERIES.
 PROFESSIONAL COMPONENTS AND CONSTRUCTION STANDARDS THROUGHOUT.
 FULL AFTER -SALES SERVICE AND SPARES FACILITIES.
 SUPPLIED COMPLETE WITH TOUGH CARRYING CASE. LEADS. HANDBOOK AND FULL

12 -MONTH GUARANTEE.
IA  OPTIONAL 30kV d.c. PROBE AVAILABLE.

T.\
Meter £19 inc. VAT (80p p.p.). 30kV Probe £9.50 inc. VAT

For details of this and the many other exciting instruments in the
Chinaglia range, including multimeters, component measuring,

automotive and electronic instruments please write or
telephone:

CHINAGLIA
TRADE ENDUIPIFS WELCOMED

(U.K.) LTD.
19 Mulberry Walk, London
SW3 6DZ Tel : 01-352 1897

ELECTROWITE
The good components service
In relatively few years, Electrovalue has risen to a position
of pre-eminence as mail-order (and industrial) suppliers of
semi -conductors, components, accessories, etc. There are
wide ranges and large stocks to choose from as well as
many worthwhile advantages to enjoy when you order
from Electrovalue.

CATALOGUE 8 NOW READY
Enlarged to 144 pages. New items. Opto-electronics. Diagram of
components. applications. I.C. circuits, etc. Better than even No. 7.
Post free 40p, including voucher for 40p for use on order over
MOO let value.

DISCOUNTS
On all C.W.O. mail orders. except for some items marked NETT.

5 ongoortorarelist value 1 00/0 Nsoorrdernrosrleist value

FREE POST AND PACKING
On all C.W.O. mail orders In U.K. over C2 list value. If under, add 10p
handling charge.

PRICE STABILIZATION POLICY
Prices are held and then reviewed over minimum periods of
3 months with effect from 1 January 1976

QUALITY GUARANTEE
On everything in our Catalogue-No manufacturers rejects, seconds
or sub -standards merchandise.

ELECTRW:d LTD

All commun.shons to Dept 2.2. 211 ST. JUDES ROAD. ENOLEFIELD GREEN,
EOHAM, SURREY TY/70 OHS. Telephone Egham 3603, Telex 264475. Strop hours
9-5.30 daily, 9-1 pm Sate.
NORTHERN BRANCH: 610 Burnett,. Lane, Carnage, Manchester MI9 INA.
Telephone 1061) 432 4945. Shop hours Deily 9-5.30 pm: 9-1 pm Sate.

90

BUILD YOURSELF A

25W AMP FOR ONLY
COMPLETE
KIT SUPPLIED

DORAM,one of Britain's leading mal -
orderdistributors of audio accessories
& compon ants brings you the'INTERNATIONAL
25'- a 25W per channel Stereo Amp - that you
can build yourself
This 'real -value -for -money'kit is supplied
with clear assembly instructions and
reliable components to give you a big
sound to be proud of

* Triple Op -amp pre -amplifier
*Power 'Dartingtons'in output stage
*25Wperchannel into 8 ohms
*Modern,elegant styling
ORIGINATED AND DESIGNED BY ETI

GENUINE
BIG -SOUND VALUE!

INT51.00105.1. 05

ffir e

MANY MORE INTERESTING
AUDIO KITS AND COMPONENTS

I ISTED IN DORAM'S CATALOGUE
PRICED AT ONLY 60p

DORAM ELECTRONICS LTD
PO T R8 Lods LSI 2 2UF

Lo 105321 34222

An Plortrocomponenta Group Company

Practical Electronics February 1976



WILMSLOW AUDIO
THE Firm for speakers !

SPEAKERS
Baker Group 25. 3. 8 or 15 ohm
Baker Group 35. 3. 8 or 15 ohm
Baker Group 50/12 8 or 15 ohm
Baker Group 50/15 8 or 15 ohm
Baker Deluxe 124 8 or 15 ohm
Baker Major 3, 8 or 15 ohm
Baker Superb 8 or 15 ohm
Baker Regent 12in 8 or 15 ohm
Baker Auditorium 12in 8 Or 15 ohm
Baker Auditorium 15in 8 or 15 ohm

Celestion
Celeetion
Celestion
Celeetion
Celestion
Celestion
Celestion
Celestion
Celeetion
Celestion

G12M 8 or 15 ohm
G12H 8 or 15 ohm
612/50 8 or 15 ohm
G12/50TC 8 or 15 ohm
G15C 8 or 15 ohm
G18C 8 or 15 ohm
HF1300 8 or 15 ohm
HF2000 8 ohm
MH1000 8 or 15 ohm
CO3K

Dacca London ribbon horn
Dacca London C0/100043 crossover
Dacca DK30 ribbon horn
Dacca CO/1/8 crossover (01(30)

EM
EM
EM
EM
EM
EM
EM

150 13 x 8in d/cone 8 ohm
13 x 8in 20W bass 8 ohm
14 x 9in bass 8 ohms, 14A770
8 x Sin, 10W, &cone. roll surr.
Bun d/cone, roll surr.. 8 ohm
8in roll surr. bass
5in mid range

Elac 59RM109 (15 ohm), 59RM111 (8 ohm)
Elac 6,in d/cone, roll surr.. 8 ohm
Elac 10in 10RM239. 8 ohm

Eagle Crossover 3000Hz 3. 8 or 15 ohm
Eagle FR4
Eagle FR65
Eagle FR8
Eagle FRIO
Eagle HT15
Eagle HT21
Eagle MHT10
Eagle FF28 Multicell, horn
Fans Pop 15, 8 or 16 ohm
Fane Pop 25T. 8 or 16 ohm
Fane Pop 331, 8 or 16 ohm
Fane Pop 50, 8 or 16 ohm
Fane Pop 55, 8 or 16 ohm
Fane Pop 60, 8 or 16 ohm
Fane Pop 70. 8 or 16 ohm
Fane Pop 100. 8 or 16 ohm
Fane Crescendo 12A, 8 or 16 ohm
Fane Crescendo 12BL. 8 or 16 ohm
Fane Crescendo 15/100A, 8 or 16 ohm
Fane Crescendo 15/125, 8 or 18 ohm

[0.54

C10.25

£14.00

SPEAKERS
Fans Crescendo 18, 8 or 16 ohm
Fane 910 Mk II horn
Fans 920 Mk II horn

£02.95

C14.95

£33.95

Radford MD8 912.50
Radford TD3 CS 06
Radford FNI 1 £11.25
Radford FN12a or FN12b f12 95

£16.62 Fane HPX1 crossover 200W £2.50 STC 4001G t6 56

C13.75 Fans 13 x 8in, 15W dual cone £5.50 Tannoy 10in HPD 967.75

C11.87 Fans 8011 8in clic. roll surr. C9.95 Tannoy 12in HPD [72 50
£18.12 Gauss 12in 200W £7300 Tannoy 15in HPD 02.95
[10.00 Gauss 15in 200W C83.00 Wharfedale Super 10 RS/DD 8 ohm (15 00
£16.25 Gauss 18in 200W £110.00
[21.56

012.95
Goodmans Asent 100
Goodmans Audiom 100 15 ohm

69.44
£13.90 SPEAKER KITS

[15.95 Goodman, Audiom 200 8 ohm £1390 Baker Major Module 3, 8 or 15 ohm each 013.44
£16.50

[10.00

C211.95

[34.50

Goodmans Axiom 402 8 or 15 ohm
Goodmans Twinaxiom 8, 8 or 15 ohm
Goodmans Twinaxiom 10, 8 or 15 ohm
Goodmans 8P 8 or 15 ohm

£2000
£10.14

C10.75

[5.50

Goodmans DIN 20 4 or 8 ohm each C14 75
Goodman, Mezzo Twin kit pair C47.19

Helms XLK 30 pair [19.00
[7.75

C9.50
Goodmans 101, 8 or 15 ohm
Goodmans 12P B or 15 ohm

05.00

013.85

Helme XLK 35 pair [24 00
Helms XLK 40 pair E35 00

£13.50 Goodmans 12PG 8 or 15 ohm C15.95 Helms XLK 50 pair [56.00
£485 Goodman' 12PD 8 or 15 ohm £16.95 Kefkit 1 pair [53.00

[32.00 Goodman. 12AX 8 or 15 ohm £3650 Kefkit III each f411 00

C7.50 Goodman. 15AX 8 Or 15 ohm £10.25 Peerless 20-2 each [17.44
C19.08 Goodmans 15P 8 or 15 ohm £21.00 Peerless 30-28 each E24.38
£5.00 Goodmans 18P 8 or 15 ohm £36.00 Peerless 20-3 each E26.56

[244
[1.00

Goodman* Hifax 750P
Goodmans Sin midrange 8 ohm

£16-00

£4.50
Peerless 50-4 each [40.50
Peerless 3-15 each [17.10

C13.25 Jordan Watts Module, 4, 8 or 15 ohm £17-011 Peerless 1060 pair [5800
C3.95 Kef T27 [6.06 Peerless 1070 each [46 00

[4.37 Kef 115 [6.94 Peerless 1120 each [50.00

[0.37 Kef 8110 E8  37 Richard Allan Twin assembly each [1095
£3.50 Kef B200 C9.50 Richard Allan Triple 8 each 016.50

[3.44 Oaf 8139 £10.95 Richard Allan Triple 12 each [23.95
[4.06 Kef DN8 [2-31 Richard Allan Super Triple each [2675
[3.95 Kef DN12 C5.99 Richard Allan RA8 Kit pair [1200

Kef DN13 SP1015 or SP1017 C4.50 Richard Allan RA82 Kit pair [63.00
C1.75
[6-12 Lowther PM6 627.50 Richard Allan RA82L Kit pair £73 00

C9-62 Lowther PM6 Mk I C29.95 Wharfedale Linton II kit pair C23 12

[12-31 Lowther Pm7 [45.00 Wharfedale Glendale III kit pair [1062

C15-52
C4.40

Peerless KOIODT 4 or 8 ohm
Peerless DT1OHFC 8 ohm

MOO
C8-10

Wharfedale Glendale 3XP kit pair [58.00
Wharfedale Dovedale Ill kit pair [6312

[6.01 Peerless K040MRF 8 ohm 010.31

01.11

[9.00

Peerless MT225HFC 8 ohm

Richard Allan CA12 12in bass

£3-12

[22.00 HI-FI
[5.25
[7.50

Richard Allan HP8B
Richard Allan LP8B

C13.25

£9 25 ON DEMONSTRATION
[6. 75

C12.00
Richard Allan DT20
Richard Allan CN8280

C6.75
£15.00 in our showrooms:

[13.95 Richard Allan CN820 £400
£17.25 Richard Allan Super Disco 60W 12in 05.95 Akai, Armstrong, Bowers 6 Wilkins, Castle. Celestion.
010.75 Richard Allen C015 15in bass £27.95 Dual, Goodmans, Kef, Leak. Pioneer. Radford,
[2545 Richard Allen Super Disco 12in 60 watt £15.95 Richard Allan, Rotel. Tandberg, Trio, Videotone,
031.50 Richard Allen Super Disco 10in 50 watt C9.05 Wharfedale. etc. -ask for our Hi-Fi price list!
[36.50 Richard Allen Super Disco 8in 50 watt £1195 Complete RADFORD range in stock: amplifiers.
[47.50 Radford BD25 £1944 promos. power amps, low distortion oscillator.
[57,95 Radford MD9 [11.50 distortion measuring set. etc.

All Items guaranteed new and perfect
Prompt despatch

PRICES INCLUDE VAT AND ARE CORRECT AT

Complete kits in stock for Radford Studio 90, Monitor 180,
Studio 270, Studio 360, Hi-Fi Answers Monitor, Hi-Fi
News No -compromise, Wireless World Transmission
Line, Practical Hi-Fi and Audio (Giles) Monitor, etc.
Construction leaflets for Radford, Kef, Jordan Watts,
Tannoy, etc., free on request.
P.A. amplifiers, microphones, etc., by Linear, Shure,
Eagle, Beyer, AKG, etc.
FREE with orders over £10-"Hi-Fi Loudspeakers
Enclosures" book.

8/12/75
Carriage. 50p per speaker (12in and over 75p each).
Tweeters, crossovers 30p each. Kite 80p each (C1.80
pair).
Send stamp for free booklet -Choosing a Speaker"

WILMSLOW
AUDIO

Dept P.E.
Loudspeakers: Swan Works, Bank Square,

Wilmshow, Cheshire.
P.A., Hi-Fi, etc.: 10 Swart Street, Wilmslow.
Hi-Fi, Radio, etc.: Swift of Wilmslow,

5 Swan Street, Wilmslow.
Telephone Wilmslow 29599 (speakers);

26213 (hi-fi, etc.).
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"I MADE IT MYSELF"
Imagine the thrill you'll feel ! Imagine how impressed
people will be when they're hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your

own modern transistor radio!
Practical lessons teach you sooner

than you would dream possible.

What a wonderful way to learn -and pave the way to a new,
better -paid career! No dreary ploughing through page after
page of dull facts and figures. With this fascinating
Technatron Course. you learn by building!

You build modern Transistor
Radio . a Burglar Alarm. You learn
Radio and Electronics by doing actual
projects you enjoy -making things with
your own hands that you'll be proud to
own! No wonder it's so fast and easy to
learn this way. Because learning becomes
 hobby! And what a profitable hobby.
Because opportunities in the field of Radio
and Electronics are growing faster than
they can find people to fill the jobs!

No soldering -yet you
learn faster than you
ever dreamed possible.

Yes! Faster than you can imagine,
you pick up the technical know how
you need. Specially prepared step-by-step
lessons show you bow to: read circuits
-assemble components -build things
-experiment. You enjoy every minute
of it!

You get everything you need. Tools.
Components. Even a versatile Muhimeter
that we teach you how to use. All
included in the course. AT NO EXTRA
CHARGE! And this is a course anyone
can afford. (You can even pay for it by
easy instalments.)

So fast, so easy,
personalised course

will teach you even If
you don't know a thing
today!

No matter how little you know now,
no matter what your background or
education, we'll teach you. Step by step,
in simple easy -to -understand language,
you pick up the secrets of radio end
electronics.

You become a person who makes
things. not just another of the millions.
who don't understand. And you could
pave the way to a great new career. to
add to the thrill and pride you receive
when you look at what you have achieved.
Within weeks you could hold in your hand
your own transistor radio. And after
the course you can go on to acquire
highpowered technical qualifications. be-
cause our famous courses go right up to
City & Guilds levels

Send now for FREE
76 page book -see how
easy It Is -reed what
others sayl

Find out more now! This is the gateway
to  thrilling new career, or  wonderful
hobby you'll enjoy for yeas. Send the
coupon now. There's no obligation.

POST

TODAY FOR

FREE BOOK

To ALDERMASTON COLLEGE. DEPT CPEO/
READING RG7 4PF I C

Mao at our London Advisory Office, 4 Fore St Avenue,
Moorgato. London EC2Y 5E.1. Tel 01-425 2721
Yes, I'd like to know more about your course. Please send
me free details -plus your big, 76 -page sook that tells
/bout all your courses.

NAME

ADDRESS

POSTCODE

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

FREE Brochure

on New KITS
Whether professional,

student, teacher or amateur,
the field of electronics can open

up a new world for you.
Send 15p to cover postage

CROFTON don't lust sell kits, we offer you a technical
back up service to ensure your success

The following is a selection of some of the more popular kits -* Mullard CCTV Camera* PE CCTV Camera* PE Rondo Quadraphonic Four Channel Sound
(Designer Approved )* Electronic Ignition* Sound Operated Flash* PW Tele-Tennis Game* UHF Modulator* Bench Power Supply* Wobbulator* All ETI Top Projects* Many of the Elektor Projects

NOTE PC Bs for most published projects available to order

CROFTON ELECTRONICS LTD
Dept E 124 Colne Road Twickenham Middx 01 898 1569

50 ASSORTED TRANSISTOR ELECTROLYTICS, 57p.
200 ASSORTED DISC CERAMICS, 57p.
60 ASSORTED WIRE WOUND RESISTORS. I to 10W. 57p.
COMPRESSION TRIMMERS. 10pF, 30pF, 50pF, 1.000pF. All Sp each.
6 TUNING VARACTOR DIODES. Untested with data, 35p.
18 VOLT to MAINS TRANSFORMER. 240V input, Up.
TAPE RECORDER MECHANICAL COUNTERS, 20p.
6 FETs Ilk, 2N3(119 for £1.
DISC CERAMICS. 0.01uF 50VW, 0-02uF 50VW, 0.05uF 50VW, 0-1uF 3OVW
All 16p doz.

MINIATURE ELECTROLYTICS. 1.0000F 40VW. llin x fin. 3 for 35p.
600MHz NPN TRANSISTORS TYPE BF224, 6 for 57p.
35 ASSORTED PRE-SETS, 57p, 25 ASSORTED I.F. TRANSFORMERS, 44p.
200 ASSORTED TUBULAR CERAMICS, 57p.
HIGH SPEED DIODES TYPE BA1511. 600 PIV 400mA. 10 for 45p.
6 NPN PHOTO TRANSISTORS for 50p. BF180 or BF181, 5 for £1.
UHF TRANSISTORISED TV TUNERS. Brand new, E1.10.
50 ASSORTED POTENTIOMETERS, £1.
SIGNECTICS DTL .1K FLIP-FLOP IC. Type LU32OA, 5 for 57p.
7 JAPANESE AND CONTINENTAL TYPE RADIO VOLUME CONTROLS, £1.
HUNTS 321.1F 500VW. Size 3in x tin, 25p each. 5 for £1.
FERRANTI ZTX1011, 6 for 57p. MULLARD BC149, 6 for 57p.
8F332 RF AMPLIFIER NPN TRANSISTORS. 8 for 57p.
TUBULAR TRIMMERS. Milliard 1 to 4pF or Erie 1 to 12pF. Both 5p each.
FM ICs like TAA570. Untested with data, 5 for 57p.
SUB -MINIATURE TRANSISTORS. 0057, 5p; 0058, 10p; 0059, 6p; 0060, 10p.
TRANSISTOR IF TRANSFORMERS. 6MHz, 6p; 10-7MHz. 11p; 470MHz, 11p.
25 METAL TRANSISTORS LIKE BC1074-9. Untested for Sip.
250pF SOLID DILECTRIC TUNING CAPACITORS. Miniature. 33p.
SINGLE PHONO SOCKETS. 8 for 50p.
500yd reel of 14 strand 0.0048 PVC CABLE, O.
MULLARD LOCKFIT TRANSISTORS. BC147, BC148, BC149. BF194. 13F195
BF196. BF197, BF332. All 6 for 57p.
PLASTIC POWER TRANSISTORS. 30W NPN, 22p. PNP, 25p or Up pair.

Please add 15p for post and packing on orders under £1,50.

J. BIRKETT
RADIO COMPONENT SUPPLIERS

25 The Strait, Lincoln, LN2 1JF
Tel: 20767
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SAXON
ENTERTAINMENTS LTD.

51STE111 IEEE
professional standards  realistic prices

NEW POWER AMPLIFIERS FROM 30 TO 120 WATTS R.M.S.
From Saxon Entertainments come three brilliant new power modules each employing the same
circuitry, using 10 transistors, three diodes and one zener diode with electronic over temperature
cutout as well as normal thermal protection, load line short circuit and incorrect load protection,
integrally mounted output capacitor. Fused supply and output terminals. May be solder or screw
connected. The input impedance is high enough to accept all types of mixers having an output
of 250mV. Since its recent introduction, the SA. 1208 with its output of 120 watts R.M.S. into 811
and excellent reliability has proved exceptionally popular all round.

New features-new performance standards
* New 90°C overtemperature cutout (electronic not mechanical).
* New integral output capacitor. no external components required for normal

operation.
* Short circuit load line type protection with twin summing amplifiers.
* Inherently open circuit proof.
* Input sensitivity - 10dBm (240mV into 100k) ie suitable for most mixers.

Response 20Hz-40kHz ± 1dB.
* Typical distortion 0.4% (Noise - 80dB).
* Compact: 15cm x 8cm x 3cm.
* Suitable for all public address, discotheque, and group applications.
* Fused supply terminal.
* Single supply line (split supply not required).

SYSTEM 7000 DISCOTHEQUE CONTROL UNIT

1111111116111111111
* Mono or stereo.
* 2 Deck and one tape Inputs, indivi-

dually controlled, plus L/R deck fader
(Ineffective it central).

* Wide range bass end treble controls
plus Separate ANC volume bass and
treble controls. Overall master control.

* Continuously variable autofede depth
and threshold.

* Five position monitoring switch with
two mute positions-ample head-
phone power.

IN MODULAR FORM
Assembled on P.C.B. Similar characteristics to above. Ideal for constructors.

Mono £18.50 Stereo £2750

* Complete, cased with all termina-
tions by plug/socket, etc.

* Noise -80dB. Response 20Hz-50kHz
x 1dB.

* Stainless steel escutcheon, boldly de-
signed.

Mono £28.50

Stereo £45  00
Send for full descriptive leaflet.

LEAFLET ON
REQUEST

SA.1208
120 watts RMS
into Effl 06.00

NEW POWER SUPPLY UNITS
One piece, ready to wire assembly with integral glassfibre pcb. * Grain

oriented laminated transformers for compactness. * Facilities for
preamp supply. * Fully fused * Size of all models 10 x 8 x 13cm

PM1201
PM1202
PM601
PM301

95 volts for one SA1208

95 volts for two SA1208

65 volts for one or two SA808

45 volts for one or two SA308

SA.808
60 w.r.m.s. into 8n:
30 w.r.m.s. into 151
Texas 15 A output
transistors.

01.50

SA.308
30 watts RMS
into en £9.00

£11.00
£14.00
£9.00
£7.50

SYSTEM 7000 MODULAR MIXING-UP TO
20 CHANNELS

Complete versions of the IM7001 and IM7200
modules enable you to assemble a professional
quality versatile mixer to your requirements.
Mono and stereo impute may be combined.

* Up to 20 channels may be used.
* Each input module has own monitor switch.
* Stainless steel panel on 15cm x 5cm matrix

(approx.).
* Input equalisation for all types of signal

inc. magnetic cartridge.
* Headphone monitoring on mixer module.
* Can be matched to most amplifiers including

all SAXON units.

Mono Input Module £8.50
Mono Mixer Module £8.50

Power Supply Unit for up to

Stereo Input Modulo

Stereo Miser Moduli,

20 Modules £7.50

02.00

02.00

MINOTAUR
AMPLIFIER

100W r.m.s. into en.
* Two mixed inputs, wide

range base and treble
controls.

* May be operated as a slave amplifier.
* Extremely compact (27cm x 18cm x 10cm).
* Fully protected against all incorrect loads

and short circuits. £47.50

SYSTEM 7000 LIGHTING CONTROL UNIT
* 1000 watts per channel. Sound light and

SEQUENTIAL and OVERRIDE.
* Individual control of base middle and

treble.
* Master control for easy adjustment.
* Plug/socket terminations throughout.
* Slider control for function, allows sound/

light. sequencing or combination of both.
* Stainless steel front panel to match disco

control unit.
* Electronic override eliminates clicks. £35.00

SAXON SUPERFECT LIGHT UNIT
THE MODULAR VERSION OF SYSTEM 7000 LIGHT CONTROL UNIT
Sequential display with variable speed. Continuously vari-
able function display with no signal. Carries 1.000 watts per
channel. Separate bass, middle, treble and master audio
controls. etc. £19.75

GUARANTEE
All Saxon Entertain-
ments' modules end
units are guaranteed for
nix4i/ve months from date
of purchase.

Terms of business
Phone orders to 01-684 6385 for C.O.D. payment or by Access Or
Barclaycard.
Ordering by post. make cheques. postal orders payable to Saxon
Entertainments Ltd.. crossed, or send Access or Barclaycard No.
Shop hours- Monday to Saturday 9 a.m. to 5 p.m.
Prices subject to alteration without notice.

SAXON SOUNDLITE
Our outstandingly successful 3.000 watt unit in

modular form £13-50
TRADE ENQUIRIES ONLY TO:

NORMAN ROSE ELECTRICAL LTD.
Phone-London, 01-837 9111: Manchester 061-273 1498, Birming.
ham' 021-236 4710, Bradford 0274 24008.

PRICES INCLUDE CARR. 8 PACKING, BUT V.A.T. AT 8% MUST BE ADDED TO VALUE OF ALL ORDERS. S.A.E. WITH ALL ENQUIRIES

SAXON ENTERTAINMENTS LTD. 329 Whitehorse Road, W. Croydon, Surrey CRO 2HS
Telephone Sales 01-684 0098, Service 01-684 6385
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SEMICONDUCTORS
P.O. BOX 6, WARE, HERTS.
POSTAGE AND Add 25p unless otherwise shown.
PACKING Add extra airmail. Minimum £1

PUSH-BUTTON

STEREO FM TUNER
or

£19.95
The 450 Tuner provides instant program selection at the touch of a
button ensuring accurate tuning of 4 pre -selected stations. any of
which may be altered as often as you choose, by simply changing the
settings of the pre-set controls.
Used with your existing audio equipment or with the BI -KITS
STEREO 30 or the MK60 Kit, etc. Alternatively the PS12 can be used if no
suitable supply is available, together with the Transformer 1411.
The S450 is supplied fully built, tested and aligned. The unit is easily
installed using the simple instructions supplied

Fitted with Phase Lock -loop
* FET Input Stage Typical Specification:
* VARI-CAP diode tuning Sensibility 30V
* Switched AFC Stereo separation 30dB
* Multi turn pre-sets Supply required 20-30V at
* LED Stereo Indicator 90mA max.

AL
60
25
WATTS
(RMS)

 Max Heat Sink temp. 90°C.  Frequency response 20Hz to 100kHz.
 Distortion better than 0-1 at 1kHz.  Supply voltage 15-50V.  Thermal
feedback.  Latest design improvemnts.  Load. 3, 4. 5 or 16 ohms.
 Signal to noise ratio 80dB.  Overall size My
63mm, 105mm, 13mm.
Especially designed to a strict specification
Only the finest components have been used
and the latest solid-state circuitry incorporated
in this powerful little amplifier which should
satisfy the most critical A F enthusiast 3.95
Stabilised Power Supply Type SPM80
SPM80 is especially designed to power two of the ALSO Amplifiers, up
to 15W (r.m.s.) per channel simultaneously. With the addition of the
mains transformer BMT80, the unit will provide outputs of up to 1.5A
at 35V. Size 63mm x 105mm x 30mm. Incorporating short circuit
protection.

Input voltage 33-40V .c.
Output voltage 33V d.c. nominal
Output current 10mA-1-5A
Overload current 1-7A approx.
Dimensions 105mm x 63mm x 30mm
Transformer BMT80 E2.80 plus 62p postage £3.00

STEREO

PREAMPLIFIER PA100

A top quality stereo pre -amplifier and
tone control unit. The six push-button
selector switch provides a choice of
inputs together with two reallyeffective filters for high and low
frequencies. plus tape output.

Frequency Response 1dB .2014.-2001:sensitivity of Inputs:
1. Tape Input 100inV Into 100k ohms
2. Radio tuner 100rnV Into 100k ohms3. Magnetic P. U. 3mV Into 50k ohmsP.U. Input equalises to R1AA curve withinldB from 20Hz-201di5. Supply -20-35V at20mA

Dimensions-299mm Mknm 35mm

MKIO AUDIO KIT. Comprising. 21 SPM80,1 x BTM110, 1 x PA100. I front panel and knobs.
1 kit of parts to include on off switch, neonindicator, stereo headphone sockets plusInstructiOn booklet. COMPLETE PRICE

127.55 plus 62p postage TEAK 60 AUDIO KIT.Comprising. Teak veneered cabinet sire 16iin x 11jin x 3lin. other parts includealuminium chassis. heatsink and
front panel bracket plus back paneland appropriatesockets, etc KIT PRICE £6.20 plus 62p postage.

OUR PRICE

13.50

STERE030
COMPLETE
AUDIO
CHASSIS

7 7 WATTS A.M.S.
The Stereo 30 comprises

a complete stereo pre -amplifier.
power amplifiers and powersupply. This. with only the addition of a transformer or overwind

will produce a highQuality audio unit suitable for use with a wide range of inputs, i.e high quality ceramicpick-up. stereo tuner, stereo tape deck. etc. Simple to install. capable of producingreally first class results. this unit
is supplied with full instructions, black front panel.knobs. mains switch, fuse and fuse holder and universal mountin bracketsenabling it to be installed in a record plinth. cabinets of

your own construction o, thecabinet available. Ideal for the beginner or theadvanced constructor who requires Hi-Fi per.formance with a minimum of installationdifficulty (can be installed in 30 mini.

TRANSFORMER E245 plus 62p P & PTEAK CASE t3.65 plus 62p P & P
15.75

P. & P. 45p
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BbpAKP.O. BOX 6

WARE, HERTS.
SEMICONDUCTORS
POSTAGE & PACKING
Please add 25p Overseas
Add extra for airmail
Minimum order 75p

18141SUCH REDUCED
PRICES -IT'S CRIMINAL

74 SERIES TTL IC's

444

TRANSISTORS O
TYPE QUANTITY TYPE QUANTITY TYPE QUANTITY TYPE PRICE TYPE PRICE TYPE PRICE

1 100 1 100 1 100
£ £

AC128 10p BF194 9p 2N2926Y Op

7400 0.08 0.07 7448 0.70 0.68 74122 0.42 0.40 AC153K 18p BF195 9p 2N3053 15p

7401 0.12 0.09 7450 0.12 0.10

7402 0.10 0.09 7451 0.12 0.10

7403 0.12 0.09 7453 0.12 0.10

74123 0.58 0.50

74141 0.62 0.60

74145 0.70 0.65

AC176K 20p

AC153/

BF196

BF197

llp 2N3055 40p

llp 2N3702 8p

7404 0.10 0.09 7454 0.12 0.10 74150 1.30 1.25 176K MP 38p BF257 22p 2N3703 Op

7405 0.10 0.09 7460 0.12 0.10

7406 0.28 0.25 7470 0.26 0.24

7407 0.28 0.25 7472 0.22 0.20

74151 0.65 0.60
74153 0.65 0.60

74154 1.30 1.25

AC187K 20p

AC188K lep
BF258
BF259

26p 2N3704 9p

30p 2N3705 8p

7408 0.14 0.10 7473 0.26 0.22 74155 0.65 0.60 AC187K/ BFX29 18p 2N3706 Op
7409 0.14 0.10 7474 0.27 0.23
7410 0.08 0.07 7475 0.44 0.40
7411 0.20 0.18 7476 0.28 0.25

74156 0.65 0.60
74157 0.90 0.80
74160 0.95 0.85

188K MP 38p
0071 9p

BFX84
BFX85

15p 2N3707 7p

20p 2N3708 7p

7412 0.20 0.18 7480 0.40 0.35 74161 0.95 0.85 BC107 6p BFX86 16p 2N3709 7p

7413 0.26 0.25 7481 0.95 0.90

7416 0.28 0.25 7482 0.72 0.62

7417 0.27 0.24 7483 0.80 0.68

74162 0.95 0.85
74163 0.95 0.85

74164 1.20 1.10

BC108 Op

BC109 6p

BFY50
BFY51

15p 2N3710 7p

15p 2N3711 7p

7420 0.10 0.09 7484 0.85 0.80 74165 1.20 1.10 8C118 8p BFY52 15p
7422 0.25 0.23 7485 1.20 0.95

7423 0.26 0.24 7486 0.30 0.25

7425 0.26 0.24 7489 2.70 2.50

74166 1.20 1.10

74174 1.00 0.90
74175 0.95 0.85

BC154 20p

BC147 Op

BFY53

2N696

14p

10p

F.E.T.
2N3819 12p

7426 0.26 0.24 7490 0.38 0.32

7427 0.26 0.24 7491 0.60 0.50

7428 0.36 0.34 7492 0.43 0.35

7430 0.12 0.10 7493 0.38 0.35

74176 1.00 0.95

74177 1.00 0.95
74180 1.00 0.95

74181 2.00 1.80

BC148 Op

BC149 10p

BC157 12p

2N697

2N706

2N706A

llp
6p

Op

7432 0.25 0.22 7494 0.45 0.40

7433 0.35 0.32 7495 0.58 0.50

7437 0.25 0.22 7496 0.68 0.63

7438 0.25 0.22 74100 1.00 0.90

74182 1.00 0.90
74184 1.50 1 40
74190 1.40 1 30
74191 1.40 1.30

BC158 10p

BC159 10p

BC169C 7p

2N708

2N1613

2N1711

7p

15p

15p

2N3903 Op

2N3904 Op

2N3905 Op

7440 0.12 0.10 74101 0.30 0.25

7441 0.64 0.58 74105 0.30 0.25

7442 0.60 0.52 74107 0.30 0.25

7443 0.95 0.90 74110 0.50 0.45

74192 1.10 1.00

74193 1.10 1.00

74194 1.00 0.95
74195 0.75 0.70

BC170 5p

BC171 5p

BC172 Sp

2N1893

2N2217

2N2218

lap
2N3906 9p

15p
2N4058 Op

14p
2N4059 Op

7444 0.95 0.90 74111 0.80 0.75

7445 0.75 0.55 74118 0.90 0.82

7446 0.95 0.85 74119 1.30 1.20
7447 0.68 0.65 74121 0.26 0.25

74196 1.00 0.95
74197 1.00 0.95
74198 1.90 1.80

74199 1.80 1.70

BC182

L & K 10p

BC183 10p

2N2218A

2N2219

2N2219A

15p
2N4060 9p

14p
2N4061 9p

15p
2N4062 9p

Devices may be mixed to qualify for quantity price. (TTL 74 series BC184 12p 2N2221 14p
2N5172 9p

only) data is available for the above series of I.C.'s in booklet form. BC212 2N2221A 15p

Price 35p. L & K 10p 2N2222 14p

IC SOCKETS BC213 10p

BC214 12p

2N2222A

2N2369

15p

12p

UNI-
JUNCTIONBPS8 9p BPS14 10p BPS16 11p BC251 Bp

BC327 12p

2N2369A

2N2904

12p

12p

LINEAR IC
BC328 12p

BC337 llp
2N2904A

2N2905

13p

13p UT46

741P 8 PIN D.I.L. 20p BC338 lip
BF115 10p

2N2905A
2N2906

13p

10p

TIS43 20p

ZTX300 5p

BF167 10p 2N2906A 12p ZTX500 8p

TIMERS BF173 10p 2N2907 llp ZTX107 5p

BF198 12p 2N2907A 13p ZTX108 5p

4
4'NE555

42p DUAL NE556 85p BF199 12p 2N2926G 9p ZTX109 5p

*VAT
ADD

i 0/0

DIODES
TYPE PRICE
0A10 15p

0A47 Sp
0A85 -0A81 5p
0A91 Sp
0A200/

BAX13
0A200/

BAX16
N914
N4148
N4001
N4002
N4003
N4004
N4005
N4006
N4007

5p

Sp
4p
4p
3p
4p
4p
5p
5p
Op
7p

S.C.R.'s
1A, 50V

T05
1A/400V

T05
5A/50V

TO66
5A/400V

TO66

15p

25p

25p

40p

VOLTAGE
REGS.
L129

(UA7805) 85p
L130

(UA7812) 85p
L131

(UA7815) 85p

L.E.D.
TIL209,

FLV117
RED
5 for 50p

pc8
togKE

osRc
65P

Practical Electronics February 1976 95



ALBEN

IWired ready for use *
Complete with three 13845
100watt colouredepen

d lamps
that flash indently

at random.

oriu.
ASH Home ma goxsis

-Fv85
Err.

TWINBANK 6 LIGHT

141 inches UNIT

igh4..lo..
ee Fitting

915
\41/r

(less lamps) LENGTH

Sound to Light 600
MASTER UNIT WATER

Connects to your
loudspeaker or loud
speaker socket.
Theunit can be
connected to
your existing
spotlight fittings
or to our type A or B fittings. iw-K

nd 20p for illustrated ea at pnce lst.

ALBEN
ENGINEERING CO. LTD.,

CHANNEL

£30.95
INCLUDING CH t.
oirMul" PLUGS AND
MAINS INPUT SourEr

E.S.
Fitting I, 'WOO

TYPE A SPOT(less lamp)

4,41*
B.C. Fitting

£1.95..
E.S. Fitting

DEPT. PE, THE CRESCENT
WORSTHORNE, BURNLEY.
LANCS. Tel.Burnley 20940

(less lamps)
B.C. E,S. .017 nn
Fitting AP IAigN,H.lom Fitting 4.1 g

TYPE B 3 BANK UNIT
lLess Lamps)

B.C. c640\ E,S.. £726Fitting t Fitting

ALL PRICES INCLUDE V.A.T. and POST & PACKING

IT hese ottatis apply to the United Kingdom only/

600 WATT SPOT LAMPS
R ED, YELLOW,G RE EN

BLUE., g 118 eachCLEAti
B.C. or E.S. Fitting)

Minimum

3 lamps

£354

SPECIAL OFFER
ZN1034E NEW FERRANTI PRECISION TIMER I.C.. E2.80, Data lop.
R. M. Marstons Book .110 Operational Amplifier Projects PLUS
FREE 741 I.C. £1.80. Only a few left.
ZN414 Radio I.C. C1.10. Ferranti Applications Booklet for ZN414 25p.
ZN424E Gated Linear Amplifier I.C. fit .20, Data 10p, which includes
excellent magnetic cartridge preamplifier circuit.
ZMX141 Photo Transistor 60p. New Ferranti Booklet for opto-
devices 25p.
Engineers, Students and Amateurs' New Ferranti E -Line Transistor
83 Page Application Report 50p.

RADNAGE RADIO & ELECTRONICS
2 Bottom Road, Radnage
High Wycombe, Bucks.

Paces inclusive-Add 20p post end packing U K. 60p exports
MIl Order Only North

TIDY TRAY TOOL BOX
Detachable tool box lid, hardboard line,
doubles as a portable working surface.
18 transparent standard size "A'
component drawers.
Extension plug and socket for Soldering
iron or small portable tools.
Substantial steel construction, finished
in blue hammer enamel.
Overall size: 18in high x 16fin deep x
7in wide.
Price: £8.75 including VAT
Postage and package: £1 .25 extra.

WOOD-JEFFREYS LTD.
Road, Kirkburton, Huddersfield HD8 ORJ

Telephone: Kirkburton 3323
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10% Off on orders over
13% Off on orders over
20% Off on orders over

LI 0 -7-ORDER
150

DIRECT FROM THE U.S. AND SAVE
SHIPMENT MADE WITHIN 3 DAYS FROM RECEIPT OF ORDER VIA AIR MAIL - POSTAGE PAID

L100

FEBRUARY SPECIALSTTL
74154 L1-05

7400 L0-11 7451 L0-13 74155 75

7401 11 7453 13 74156 71

7402 11 7454 14 74157 71
TTL LINEAR V. PRICE SALE

7403 11 7460 11 74161 95
7441 35p 3201 5v 74p MAN 2 Red alpha num 32" (1-36

7404 13 7464 21 74163 90 7442 35p 320T 12v 74p MAN 5 Green 7 segment 270" 81

7405 13 7465 21 74164 1-10
7447 40p 3201 15v 74p MAN 8 Yellow 7 segment 270" 81

7406 n 7472 22 74165 1-25
7448 40p 3900 25p MCT2 Opto-iso transistor 19

7407 22 7473 26 74166 1-15
74141 40p 380-8 50p 5739 9 dig 4 func Ibtry sur) 1-46

7408 14 7474 26 74173 95
74151 40p 550 40p

7409 14 7475 41 74175 95 MEMORIES
7410 11 7476 26 74176 95 7489 (82825) 64 bit RAM TTL (1-25

7411
7413

16

29
7483 70
7485 80

74177 85

74180 80

7001 CLOCK CHIP 1023 Programmable ROM 2-00
4-6 digit, 12-24 hr. alarm, timer & date circuits with(4-00data

F93410 256 bit RAM 1-50

7416 22 7486 24 74181 2-50
7417
7420
7422

22
11

22

7489 1-50
7490 40
7491 71

74182 80

74184 1-55
74185 1-30

DVM CHIP 41/2 DIGIT 8088 FUNCTION GENERATOR
MM 5330- P channel device provides all logic for 41/2 digit Voltage controlled oscillator sine, square, triangular

7423 22 7492 44 74190 95
volt meter. 16 pin DIP wkh data t8-00 output 16 pin DIP with data £2-50

7425 22 7493 44 74191 95 -1,-7426 23 7494 49 74192 90

7427 22 7495 49 74193 85 Data included with order on request.
7430 12 74% 55 74194 95 Add 20p ea. if kern is priced below 50p
74 32 22 74100 1-00 74195 72 ea. Add 40p ea. if kern k not ordered.
7437 25 74105 60 741% 1-00 PULTRON V.I.P. QUARTZ REGULATED

lin 1147438
7440

21

11

74107 27

74121 28

74197 75
74198 1-70

LED WATCH
7441 60 74122 50 74199 1-70

7442 55 74123 55 74200 3-90

7443 55 74125 50 MEN'S 5 function - hours, minutes, month, LINEAR CIRCUITS

7444 60 74126 50 day and seconds.
7445 75 74141 68 Latest slim -line design (pros. ts" thick) 300 Pos V Reg (super 7231 TO -5 013

7446 115 74145 75 Four year calendar - requires setting only wle. 301 Hi Peri Op Amp rnDIP TO -S 18

7447 73 74150 75 February 29th. '41.
302 Volt follower 00-5 43

7448 80 74151 60
on , .:-

One year warranty against all detects in
104 Neg V Reg TO -5 19

305 rot V Reg TO -5 52

7450 12 74153 71 material and workmanship. , 107 Op AMP (super 741) mDIP 10-5 38

LOW POWER TTL
Built-in phototransistor adjusts intensity of

display.

304 Wm Pwr Op Amp mDIP T0-5 60

1094 5V 1A regulator TO -3
110 0 follower Op Amp mDIP

91

65

741181 (0-16 74151 f0-16 75190 00-93 Gold tone - with adjustable mesh strap. 111 Hi pert V Comp mDIP TO -5 58

-4102 16 74(55 II 71191 80 119 Hi Speed Dual Comp DIP 71

-4503 16 711.71 18 74(93 19 320 Net Reg 5.2. 12, 10-3 74

54104 18 71E72 27 741.95 89 322 Precision Timer DIP 60

-4106
74210

14

16

711.71 31

7471 30

71E98 1.53
711.160 1-53 £49-50 321 Quad Op Amp DIP 1-07

139 Quad Comparator DIP 92

74L20 16 74178 11 -4111,5 1-53 3100 Pos V ref 06, 66, 8V, 129.

74110 16 71185 85 + £1-50 Shipping ...:(.; 159, 180, 2191 TO -3 1-2

'4142 89 74186 38

..1.1
Usual Discount

3400 Pm V res (SV, 60.80, 12V,
159, UN, 2495 TO -220 1-07

Applies 372 AF-IF Strip detector DIP 41

373 SI1 Strip DIP JOAM/ FM/ S
HIGH SPEED TTL 374 Co. V Reg ne1311. 33

'41100 00-16 711121 00-16 741155 00-20
380 2w Audio Amp DIP 81

-411111 16 711122 18 74H60 15
380-4 .6w. Audio Amp neDIP 69

'41104 16 74E130 14 71/161 21
381 Lo Noise Dual preamp DIP 98

D. -gip-
413108 Ned 10 18 1.0-14

M650 Arial leads '
5495020 Jumbo Ys. Red

MEMORIES44741108
74/110
74H 11

-4H20

16

16

16

16

711140 16

741150 16

741152 111

741153 II

711162 20

741174 32

382 Lo Noise Dual preamp DIP 98

550 Per V Reg DIP S4

555 Timer mDIP
556A Dual 555 Timer DIP 89

560 Phase Locked Loop DIP 1-91

8000 SERIES
0091 00-33 8214 00-93 %II 1.0-38

Rod Dome) 18

Jumbo Vis. Red
(Clear Dome) 18

MEI Infra red dill. dome 18

1101 256 bit RAM MOS %
1101 1021 bit RAM MOS 2-72

2102-2 1024 bit static RAM 2-00

562 Phase Locked Loop DIP 1-94

565 Phase Locked Loop DIP 10-5 1-20

566 Function Gen mDIP TO -5 1-20

8092 33 8220 93 8812 60 MANI Red 7 seg..270" 1-38 5260 1024 bit RAM 1-20 567 Tone Decoder mOIP 1-20

8092 76 8210 1-12 8822 1-12 MANI Red alpha num 2-72 5261 1024 bit RAM 1-20 709 Operational AMP TO -5 or DIP 27

8121 49 8520 71 0030 1-42
.32"

MANS Red 7 se 5262 2048 bit RAM 2-00 710 Hi Speed Volt Comp DIP 21

0121
8110
21501

88
1-20
1-42

8551 91

8552 1-37
8554 1-37

8831 14 2
8816 27
4860 73

..127"
straight pins 16

MANN Red 7 ses..190" 1-18

MANS Green 7 seg..270" 1-62

7489 61 big ROM M. 1-50

e2523 Programmable ROM 2-72

74200 2% bit RAM tri-slate 3-90

711 Dual Difference Compar DIP 44

723 V Reg DIP 38

739 Dual Hi Peri Op Amp DIP 65

711 Comp Op Amp mDIP 70-5 25

8110 1-92 8810 44 MAP% .6" high solid seg. 341 747 711 Dual Op Amp DIP or TO -S .11

MAN7 Red 7 seg..270" 74 748 hey Adi 711 mDIP 27

MANS Yellow 7 seg..270" 2-17 1304 FM Mulles Stereo Demod DIP 65

9000 SERIES MAN66 .6" high spaced seg. 2-55 1307 FM Mules Stereo Demod DIP 45

900/
9101

10-21
63

9109 00-19
9312 19

9601 00-54
MCT2 Oplo-iso transistor 38

CALCULATOR A
CLOCK CHIPS

1158 Dual Comp Op Amp mDIP 38

1800 Stereo multipleeer DIP 1-50
9602 19

MULTIPLE DISPLAYS
1°11

5001 12 DIG 4 knot lit disc 01-16

5002 Same as 5001 etc
bin power 1-95

L112111 Dual LM 211 3 Comp DIP
3900 Quad Amplifier DIP

1-07
13

7524 Core Mem Sense AMPS DIP 1-0/

CMOS
NSN33 3 digit .12" red led 12 pin 0-90

104 IC ski.
GIG 4 fool 3,,,,,,, 2-42

8 DIG 4 fund 8, disc 1.10

8038 Voltage contr. mt. DIP
4864 9 DIG Led 41h Dry, DIP

3-20
1-3500512

74(00 L 0.21 71(70 10-63 7/C162 CI -78 11P150112 5 digit .11 led magn. kns 1-80
chain

MMS736 18 4 DIG 1 fund 2-12 75150 Dual Line Driver DIP 1-10

74(02 30 71C76 93 71(163 1-70 7405 com. rails
pin

MM5738 8 DIG 5 lured le & mem 2-12 75151 Dual Perepheral Driver mDIP 21

74(04 41 74C107 82 70(161 1-92 HP5082 1 digit .11 LED magn. 41615739 9 DIG 4 fund (btry sot) 2-92 75452 Dual Peripheral Driver mDIP 21

74(08 41 71(151 1-59 740173 1-59 7414 km comm. oath. 1-70 64615311 20 BCD 6 dig mos 242 75153 (351) Dual Periph Driver mDIP 21

74010 16 71C151 1-92 74(195 1-62 SP.42549 9 digit IS' neon direct
pin

MM5312 24 1 BCD
75191 Quad Seq Driver for LED DIP 50

74(20 34 71(157 1.20 80(95 82 inlerface with MOS/L51.
pin pps

1 dig moo 1-94
75492 Hes Disil driver DIP 55

74(42 1-113 71C1601 1-78 80(97 82 180 VDC. ]sell. 98 44445713 28 pin 1 pps BCD
-4(73 .85 74(16 1-78 6 dig moil 2-42

40004 I 18 10134 t 32 40254 t 18
NAM5314 24 pin 6 dig mut 2-42

41415316 10 pin alarm I dig 2-42

40016 18 40146 1-06 40276 41 SHIFT Ram
40028 18 4015A 1.06 40284 70 AL
40066 413 40164 40 40104 12 MM5013 1024 bit accum. dynamic

40076 19 40174 85 40354 90 mOIP "-A' Satisfaction guaranteed. Send bank cheque with order. If international money order is
40086 1-27 4020A I-06 10424 1-05 MM5016 500/512 bit dynamic mDIP 1-10 used, send receipt with order. The above prices do not include any taxes leviable by a
40094 41 40214 90 40194 12 5054025 QUAD 25 bit 95 purchaser's country of residence. Minimum order f2-50.
40104
40114
40126

341

19

It

40224 78

40214 18

40244 63

40504 42
40664 61
40684 31

INTERNATIONAL ELECTRONICS UNLIMITED41
DTL P.O. BO \ 1708 MONTEREY, CA. 93940 USA

40694
40714

I 11
19

10734 28

40758 28

40824 25

45284 1.14
930 10 937 10 949 10
932 10 944 10 962 10

e,tnig PHONE (408) 659-3171...
40726 25 10784 28 45854 149 936 10 946 10 963 10.A... ION= The above prices do not Inchide any taxes leviable by a

40814 19 _AIL_
country of residence

Practical Electronics February 1976



System 2. £85.00
Viscount IV amplifier (As System 1a)
MP60 type deck (As System
Two Duo Type III matched speakers
- Enclosure size approx. 27" x 13"
x 113". 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
Veakers f85.00 17.60 p & p.

C FOR SPEAKERS AT FANTASTIC
REDUCTIONS

ELIZABETHAN
STEREO TUNER AMPLIFIER
This compact Tuner Amplifier gives you full medium wave and V.H.F. coverage

and FM stereo. With inputs for your turntable and tape recorder.

It has rotary tuning, Volume. Balance, Bass and Treble controls and push
button selection switches for

Phonoitape FM Stereo, FM

mono, Medium wave

and A.E.C. has built-in

stereo beacon and switched

headphone socket.

Technical Specifications
15 transistors, 11

diodes, integrated circuit.

Power output 8 watts. Size of tuner amplifier:

4" x 10" x 153" approx. Finished in selected rosewood

veneer with brushed aluminium front panel and
matching controls.

£29.00
p & p fl 50

THETOMPACT
EASY BUILD SPEAKER KIT
A compact bookshelf speaker system giving a high electro
accoustic efficiency for the low powered amplifier.
The professional finish can be obtained with the minimum
of tools, the infinite baffle type enclosures come ready
mitred and professionally finished, simply apply glue,
old up around baffle board, and fix together with

masking tape till glue dries.
The cabinet measures 12"x9"x5" deep approx finished in
simulated teak, incorporating a quality 7"z4" elliptical
speaker, power handling 4 watts, flux density 30,000
maxwells, impedance 8-15 ohms nominal, voice coil dia
2" magnet size 23" approx.

£6.00
pair inclusive.P & P 11.7/

BSR DECKS WITH PLINTHS
AT FANTASTIC REDUCTIONS

MP6O TYPE raiustrat.d) £16  00
Less Cartridge papC1-50

C141 (nor Illustrated). Auto. £12.00with cue fitted stereo cartridge p & Ei so

C123 (not Illustrated). Auto. £10.00
with stereo crystal cartridge p & p C1.50

AS Plinths finished in matching Teak veneer

C

EASY TO BUILD SPEAKER KITS
These superb simulated leak -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
1350 type kit) incorporate 13" x 8" woofer, 31"
tweeter and matching crossover.
Easily put together with just a few basic tools.
Specification leach speaker): Impedance 8 ohms.
Power handling 15 watts RMS (30 watts peak).
Response 20-20,000 Hz. Size 20" x 11" x
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

VISCOUNT IV STEREO SYSTEM
System la. £69.00

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 rear - for left 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 111.1.A.A.1: 2. Crystal/ceramic P.U. - 50 millivolts a 50 K ohms (R.I.A.A.); 3, 4, 6. Tape
Tuner/Aux. - 140 millivolts A, 50 K ohms (flat frequency response); 5. Microphone - 3 millivolts a
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. Signal to noise ratio: better than
-50 dB on all inputs. Tone control range: Bass ± 15 dB a 50 Hz: Treble ± 12 dB a 10 KHz.
Power requirements: 200-2500 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 Ile matched speakers - Lnciosure size approx. 193" x 101" x 71" in simulated
teak. Drive unit 13" x 8" with 3" tweeter. 15 watts handling. 30 watts peak.
Complete System with these speakers £69.00 16.50 p & p.

PRICES: SYSTEM 1.
Viscount IV R103
amplifier 07.50. f 1.90 p & p.
2 Duo Type Ila

speakers 130110+B:50 p & p.
MP60 type deck with Mag. cartridge

de luxe plinth

and cover f 22.00 f3.30 p & p
Total it purchased

separately £79.50
Available complete for only:.f69 00

.f6.50 p&p.

PRICES: SYSTEM 2
Viscount IV 0103
amplifier £27.50.11.90 p & p
2 Duo Type III

speakers E4600 £7.50 p & p.
MP60 type deck with Mat cartridge
de luxe plinth

and cover £22.00.13.30 P & p
Total d purchased
separately: 195.50

Available complete for only f85.00 Scotland and the Orkneys P & P Surcharge
.11.60 p & P. System la f 1.75 System 2 f3.50

System consists of a 13" x 8'
approx. woofer with a 3" tweeter,
crossover components and circuit£7.25 f 1 .20 p & p. diagram. Frequency response: 20 Hz

Complete with crossover to 20 KHz. Power handling 15 watts
Components and circuit RMS into 8 ohms. (Peak 30 watts.)
diagram

EMI 350 KIT
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'PUSH BUTTON CAR RADIO KIT- THE TOURIST TT

i)7--
sTER21

QUALITY SOUND FOR *DISCO AMPLIFIER

LESS THAN £24.00

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. f9.50+f1.05 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 7. Price f8.20+f1.05 p & p

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 canridge.
Two speakers with cabinets.
Amplifier module. Ready built with control panel, speaker leads and
lull, 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" x 8"x 4- Complete deck
and cover in closed position approx. 151- k 12"x 6".

Complete only £23.20 +£3.00 p & p.
EMU if required. Optional Diamond Styli E1.50.
Specially selected pair of stereo headphones with individual level
controls and padded earpieces to give optimum performance E5.80.

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. n3 individual
mixing controls. *Separate bass and treble controls
common to all 4 inputs. *Mixer employing F.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"x33". £20.00 +11.35p&p

8 TRACK HOME CARTRIDGE
PLAYER Elegant self selector push button player

for use with your stereo system
Compatible with Viscount IV system.
Unbound module and the Stereo 21
Technical specification Mains input.
240V, Output sensitivity 125mV

Yours for only

£16.20 £1 70 p & p.

BUILD YOUR OWN STEREO AMPLIFIER*
'tea 4krea, 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:
12OmV (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"o4") £10 £1.75 p & p. £8.95 £1 .05 p & p.

Also available with the 'Compact' (see opposite page) easy build speaker kit [13.50 f2p&p

PORTABLE DISCO CONSOLE*

All prices include VAT at current rates
Mail orders to Acton. Terms C.W.O. All enquiries
stamped addressed envelope. Goods not despatched
outside U.K.

I Leaflets available for all Items listed thus*
4 Send stamped addressed envelope. All Items

subject to availability. Prices correct at let Jan.

Just write your order giving
107i and subject to change without notice.

DO NOT SEND CARD

S
your credit card number

Minimum order on ACCESS,BARCLAYCARD f 11

INCORPORATES: Pre -Amp with lull 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 meg. Mic input - 6mV
into 100K 240 volt operation.
Turntables capacity - 7". 10" or

12'r records. Rumble. wow and flutter
Rumble Better than -351e. Wow
Better than 0.2%. Flutter Better than
0.06% IGaumont kalee meter).
Finish - Satin black mainplate with
black turntable mat inlaid with
brushed aluminium tom. Tonearm and
controls in black and brushed
aluminium.

Console size -
Unit Closed -171" x 131- x 81-lappl

Unit Open - 351" x 1 31" x 4 f) lapp.)
This disco console is ideally matched
for the Reliant IV and Disco 50 or any
other quality amplifier.
The unit is 'shed in black PVC with
contrasting simulated teak edging.
diamond spun control knobs with
matching control panel.

Yours for only

£49.00 ,f6 50 I) P

C
21 D HIGH STREET, ACTON, LONDON W3 6NG
323 EDGWARE ROAD, LONDON W2
Personal Shoppers EDGWARE RD: 9 a.m.-5.30p.m. Half day This',
ACTON: 9.30a.m.-5p.m. Closed all day Wed.
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Become a
radio amateur.
Learn how to become a radio -

amateur in contact with the whole
world. We give skilled preparation
for the G.P.O. licence.

IN MI NI Mi III IN El MI MI NM MN =1 MI MI Ell MIII NM

Brochure, without obligation to:
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. EB26
P.O. Box 156, Jersey, Channel Islands.
NAME

1
1
1

ADDRESS Block caps please,-IN IN MI MN ism um im ow En

Keyboard,
Hardware.

31

Stockport,

P.E.
Electronic
Piano

ALL

Resistors.
Complete
Constructed

Send

Clef
Mountfield

PARTS
SUPPLIED

Capacitors,

S.A.E.

JOANNA

"I.*

tg

CAN

Keyswitch,
Semiconductors,

kits or easy
Pianos

for

Products
Road,

Cheshire

BE

P.C.B.s,

Cabinets
stages

to order
details

Bramhall
SK7 1LY

-E-R-L:0-C-Kil-N-G
I
-N -T
PLASTIC

,
- -

POAP:...",

DISCOUNT

PRICES

Newest, neatest
system ever

STORAGE
- - ._ , .. 1 i.=_.- § I
L ---2"t

____ NI/
I

!,,,

DRAWERS
is. r . .. rs
61".11_,

-- -

_at

5
*61

i w. -.w.

i,',1,1!'

''11'iv,

1

1

Sane

Fp

ELECTRONICS
COMPONE

(
A0126 0  13
AC127 0-13
AC128 0.11
AC1SI 0-18
AC152 0-25
AC1S3 0,27
AC176 0.14'
AC187 0-27
AC12231( 0.27
AD16I 0.35
AD162 0.35
BA102 0-10
BAXI3 0.03
BAX16 0.04
BC 107 0 - 09
BC 108 0-09
BC 109 0.01
0C147 0.09
BC148 0.09
BC149 11.08
BC 167 0.10
BC168 0.10
BCI69 010
130182 0  OD
BC 183 0.00
BC 184 0.09
130212 0.081
BC21 3 0-0114
BC214 0.94
BC237 0-01
8C238 0.01
BC239 0-00
13C307 0.01
0C308 0.09
9C309 0-00
BC327 0.12
BC328 0.12
00770 0.13
BC Y71 0  13
FIC772 0  12
BD135 0-25
130106 0.28
BD137 0.27

FULLY
Mw I order only
Bridge Electronics
PO Box No.10

. ..
2

130138 0.21
00139 0.21
130140 0,32
BDY56 1.00
BF115 0,20
BF200 0.25
13F194 0-08
BF 195 0.09
BF 198 0.12
BF199 0.12
BF257 0  24

0F259B 0.24
F259 0,24

BF629 0-72
BF X30 0.22
BFX84 O. 20
0F085 0,27
BFY50 0-19
BAY51 0-19
1371'22 0-10
137120 0.11
137127 0.11
0A47 0-06
0A90 0.04
0A91 0-04
0A200 0.05
0/.202 0.06
15914 0-04
1044004 0-05
1044007 0.01
1124148 0.03
15920 0-05
I6697 0-15
26698 0-14
204706 0-10
281708 0.10
2819I 6 0 23
2811305 0,25
2811307 0.25
2N1308 0.25
2N16I3 0.15
2N171I 0,15
2N2218 0-174

GUARANTEED
VAT extra 060

Fishponds Bristol

,,,,

2

2N2218A 0.18
28122I9 0.17i
2242219A 0-18
2N2221 0.17.
2N2221A 0,18
2N2222 17.
2812646 0-1

2529

0,

04 0.3019

2812905 0,18
2812906 0.18
2N2907 0 18
2N2921110 0-09
2N3053 0  20
2813054 0  AO
2813055 0-45
2N3393 0.12
2N3441 0.56
2813442 0.96
2813638 0.10
2N36384 0,10
2N3702 0-10
2813704 0.10
2813706 0.10
2143708 0-10
2/43771 1-25
2813772 1-35
2813773 2-00
2813904 11-10

2N3906 0.12
265295 0.35
2N5296 0-35
2N3794 0.20
2N3819 0-30
256036 0-55
2814037 0-40
2144921 0-80
2815060 0.25
2814289 0-25
2815447 0-12
2815449 0,12
265457 030
7615458 0 27
71,16027 0,40

200

BS16 2LX

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.

I D 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:ins
2iins). L2 DOZEN.
DOUBLE UNITS (2D) (Sins , 4fins X

2Iins). £350 DOZEN.
TREBLE (3D) L350 for 8.
DOUBLE TREBLE 2 drawers, in one outer
case (602), L4.90 for 8.
EXTRA LARGE SIZE (6DI) L4.50 for 8.

PLUS QUANTITY DISCOUNTS!
Orders over C20, less 5%.
Orders over L60, less 71}%.

PACKING/POSTAGE/CARRIAGE: Add Sopto all orders under,LIO. Orders LIO and over,
please add 10% carriage.

QUOTATIONS FOR LARGER QUANTITIES
Pleats add 8% V.A.T. to total rami

ruuttas (Dept PE2t 124 Cncklewood
-0- Broadway. London. N.W.2.

Tel 01-450 4844
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I.L.P. (Electronics) Ltd

SHEER SIMPLICITY!
Tuner _0,
Gram

Tape

Half NY5

-0 I 0

Tape o p

4-
VOLUME

BASS

Half HY5

TREBLE

4- BALANCE

O
Stereo.Mono switch

PSU50

V

-L
-N
-E

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HY5 w 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 3rnV RIAA: Ceramic Pick-up
30mV Microphone 10mV, Tuner 100mV, Auxiliary 3-100mV;
Inputiimpedance 47101 at 16(4z. Outputs: Tape 10OrnV;
Main output Ddb (0-775V RMS). Actly Tone Controls:
Treble 12db at 10kHz. Bass 12db at 100Hz. Distortion:
0-5% at IkHz. Signal/Hole* Ratio: 68db Overload Capa-
bility: 40db on most sensitive input. Supply Voltage:
-± t6 -25V.

The HY50 is a complete solid state hybrid Hi-Fi amplifier
incorporating its own high conductivity heateink 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 en. Load Impedance
4-16(1 Input Sensitivity: Ddb (0-775V RMS). Input
Impedance: 47kCI. Distortion: Less than 0,1% at 25W
typically 0.05%. Signal/Noise Ratio: Better than 75db. The PSUSO incorporates a specially designed transformer
Frequency Response:It/Hz-501(Hz , 3db Supply Voltage end can be used for either mono or stereo systems.
1:25V. Sim 105 x 50 x 25mm

TECHNICAL SPECIFICATIONS
Output voltage: -z 25V. Input voltage: 210-240V Sloe: L 70
D 90 11 6Ornrn

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

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

Nackington, Canterbury,
Kent CT4 7AD.

5 Dane John, Canterbury,
Kent

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 
Account number
Name and Address
Signature
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IIIMIIIMM1111111MINO111111111111111111
INVERTORS P.E. ORION STEREO ASTRO IGNITION

4.-- _---..-

AMPLIFIER la it, .. ,
....

::,.. i.,::, dr" .. la, Eth er"I

.... Q G .,

i
,,

240v-50Hz from your 12v car battery. 20 + 20 Watts r.m.s. into 8 ohm load. Distor- ASTRO IGNITION SYSTEM0 25 watt -E420 150 watt -E1910 . 40 watt -E735 300 watt (12v) -E2985 tion less than 0.01% 100Hz-10kHz. Frequency Complete kit of parts for this
75 watt -E1071 300 watt (24v)-£2375 proven and tested system £9.50response ± 1dB 20 Hz to 20 kHz. Hum level

.
All above invertors are in kit form but may incl. VAT. Ready built with only two
be purchased built up In metal case & ready virtually nil with vol. full on. connections to alter f1250 incl.. for use. Price list sent on receipt of s.a.e.
Prices include post & packing. VAT. Thousands have used this

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.
power, faster acceleration, fuelbattery charger. In event of power failure Professional hi-fi enthusiasts have classed it cold starting,switches over automatically from battery economy, excellent

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. parts(excludingmeter)E2250 + El 10p. a 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

M8 watt -12v -Fluorescent light. suitable for mixture can be made weaker givingtents. caravans. houses, boats & secondary
further economy and fewer pluglighting for factories, hotels, etc.

12"-8 watt -E200 4-25p p. & p. Built up- Complete kit of parts including slim line problems. Fitting time when built u
Eit + 25p.
21"-13 watt -E330 + 30p pi. & p. Built up- bookend case, silk screened front panel & 5 minutes approx. Please state
24.50+30p. incl. VAT & p. & p. whether positive or negative earth.knobs. £43

TRANSFORMERS & COILS Trade and export enquiries wel- 111

Both high volume & small order capacity corned.available. II. Special offer. Miniature mains transformer The bookend case, I.C.s & semiconductors, P.C. ASTRO ELECTRONICS
12 -0 -12v -6v A. -Sip plus 10p p. & p. board, Transformer, etc. may be purchased separ- Spring Bank Road, West Park
TRADE & EXPORT ENQUIRIES WELCOMED ately if desired. Send S.A.E. for further information Chesterfield.IIMM111111111111Ell11NEEM
CJL CJL LTD. P.O. BOX 34,CANTERBURY.CT1 lYT

ALL PRICES INCLUDE PEP AND V.A.T.

eAERIALS Telescopic, 15-
120 cm £1.50
KEYNECTORS Rapid connect to
mains.Bui It -in piano switches,
neon & 13A fuse £3.55
MULTIMETERS Vdc/ac-10, 50,250,
1, 000.1dc-0.1A.R-150k £4.95
PRINTED CIRCUIT KITS Contain
all items necessary to produce
printed circuits £3.99
SIGNAL INJECTORS Audio through
video signals, ideal servicing
emplifiers,redio and tv £4.25
TEST SWITCHES 5 miniature
push to test switches £1.00
AUDIO LEADS
5p din pig to 5p din plg. 1. 5 m £1.20
2p dln plg to 2p din skt.10in £1.45
5 pin dinplugto2phonoplugs£1.20
BIB HI-FI ACCESSORIES
Groov-K leans /42 £1.95
)"Tape Editing Kits /23 £1.50
Cassette Editing Kits /24 £1.65
Cassette Head Cleaners /31 £0.65
H i -Fi Stereo Test Cassette £2.15
Cassette Wallets (hold 6) £0.90
CASSETTE HEAD DEMAGNETISER
Shaped pole piece -saves time£3. 65
EARPHONES Stethoscope style,
8 ohm dynamic £1.20
Crystal earphone-leed&plug £0.65
INTERCOMS 2 -station, ideal for
the home -baby alerm,office,with
cable and staples £6.35
MICROPHONES Dynamic ,remote
start/stop, 200 ohms, 100-10kHz
6mV output £2.15

STEREO HEADPHONES Superb 1

stereo listening in comfort and
privecy.30-15kHz, 8 ohms £4.85
STEREO HEADPHONE JUNCTION
BOXES 3 way unit selects phones
only, speakers only or both £2.30
STEREO PRE -AMPLIFIERS
3 -30mV R IAA. Out 200- 800enV
flat.20-20kHz.Supply:PP3 £7.30
SPEAKERS Miniature, 75mm
die, 8 ohms £0.95
SOLDERING IRONS (ANTEX)
15W, 'C' miniature irons,
slide on & off 3/32" bit £2.30
3/3271/8'; 3/16';bits-each £0.45
'C 'E lements £1.10
25W, X25 irons. low leakage,
slide on 8, off 1/8" bit £2.30
3/321 1/81 3/16'; bits -each £0.47
X25 Elements £1.15
Soldering Kits, SKI, 'C' iron,
2 spare bits 3/32" & 5/32",heet
sink ,solder,bese,booklet £3.85
Stands, ST3,High grade base,
spr ing , sponges , accomodet i on -
spare bits £1.10
SOLDER -in handy Bib
dispenser £0.43
TRY SQUARES
10 tools in one -ideal -marking
out Cabinets,Chassis, PCB's

£2.50
WIRE STRIPPERS & CUTTERS
Bib 8B, 8 guage selector , automat i c
opening ,easy grip handles £0.85
FOOT SWITCHES
Push on/off .Anti skid £2.70

CD4002
CD.008
CD4007
CD4008
CD4009
004010
C134011
004012
CD4013
C04014
CD4015

I CD4016
C040t7
CD4018
004010
CD.1020
CD4021
CD4022
CD4023
CD4024
CD4025
CD4026
CD4027
004020
CD4029
CD4030

ADVANCED CLOCK KIT
Complete kit Including attractive slim case for 6 digit alarm clock with bleep alarm,
snooze and automatic Intensity control, high brightnarea display driving -with
options! touch switch controls and cryotal control/battery-peck-up (both extra) using
MK50253 and LED displays. Kit oleo includes PCB.. active and passive components.
IC socket, miniature cool traneformer. swItchec flat cable, loudspeaker, mains plug
and lead. perapex panel. and full instructions.
With 0.51n JUMBO FND500 Mosley* 027.31.

SEND LARGE S.A.E. FOR DETAILS AND PRICES OF THIS MONTH'S
P.E. CAR/BOAT CLOCK/JOURNEY TIMER OR PHONE FOR
IMMEDIATE DESPATCH.
SEND LARGE S.A.E. FOR DETAILS OF OUR MODULAR STOPWATCH SYSTEM
USING CMOS.
SEND LARGE S.A.E. FOR DETAILS OF ATTRACTIVE SIMPLE 4 DIGIT GREEN CLOCK.
50114 CRYSTAL TIM kit for clocks incl. advanced kit above £0.25.
CMOS IC. CD4031
RCA -Mot only c04032
C134000 0-17 C04033

17 C04031
0.17 C04035
0.07 CD4038
0.17 CD4037
0.11 CD4038
0.44 CD4030
0.44 CD4040
0.17 CD4041
0.17 CD4042
0.44 CD4043
003 CD40441
0.53 CD4045
0.48 C134046
1353 CD4047
0.63 CD4048
0.48 CD4049
0.92 CD4050
0.13 CD4051
0-75 CD4052
0.17 CD4053
O .04 C04054
0.17 CD4055
1.42 CD4056
0.411 C04057
0.74 CD4059
0.94 CD4060
O -45 CD4061

1.82
0.88
1.14
1.54
0.97
1.82
0.75
0.04
2.44
0$0
0.89
0.49
043
077
1.15
1.10
0.74
0-48
0.44
048
0.77
0.77
0.77
0.05
1.04
1-08

2035
10.44
0.92

18.43

C04062
C1341083
CD4066
CD4067
CD4068
C04060
CD4070
C04071
CD4072
CD4073
CD4075
CO4076
004077
CD4078
004001
CD4082
CD4085
CD4086
CD4089
CD4093
C04094
CD4095
CD4096
CD4099
CD4502
CD4510
CD4511
CD4514
CD4515
CD4516

7.33
0.90
0.58
2.95
0.10
0-18
0.15
0.14
0.14
0.1$
0.15
1.27
0.15
0.15
0.18
0.15
0.59
0.54
1-27
0.011
1-53
0.86
0.94
1,50
0.04
1.12
1.28
2.58
2.54
1.12

C04518 1.03
CD4520 1.03
C04527 1.30
CO4532 1.10
CD4555 0.74
CD4550 0.74
MC145013 2-37
MC14528 0.54
MC14534 5.04
MC14553 4.07
MC14508 1.21
MCM14552 5.06

Clock Chips
MK50253 0.00
MM5314 4.44
AY51224 0.114
AY51202 4.7$
MK50250 5.00

CMOS Sock*
No VAT or

P. & P
RCA11375 2.67
MCMOS 277
Dlepleye
5LT-01 S00
DL704E 0.55
FND500 1.50

Dloplay Int
SN75491 0.81
SN75492 1.02
7447 1.05
7440 0.55

Flat Coble
20WAY1M 1.00
10M for 5.00
10WAY1M 0-50
10M for 4.00

IC Socket
Pine
100 0.50
1000 4.00
3000 10.50

LSI Sockets
Pins +
Supports
24 PIN 030
28 PIN 030
40 PIN  30

Veroc
751410) 2.04
7514110 3-04
751412K 4.00

ADD VAT et 111. (higher rate does not apply to any of above). 15p O. a P. on orders
under £3 (despatch is by 1st Class Poet) Price lilt and data sent FREE with an order.
or on request (an S.A.E.helps) Official order. welcomed (written or phoned).
Universities, Polytechnics. Government. Companies, etc. Export order (no VAT)
add 35p (Europe). El (oversees) for airmail P. & P.

SINTEL 53b A S TTOENL S0T86R5E4E3T2,03OXFORD
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RELAYS SIEMENS, PLESSEY,
AT

Etc.
MINIURE RELAYS

Col. (1) 1 2 3 4

Coil ohms
52 4-8 2 c/o 75p

Col. (2) 58 5-9 6 c/o 8Sp
Working 185 8-12 ' 6M 65p
d.c. volts 230 9-18 2 c/o HD 85p
Col. 3 430 15-24 4 c/o 85p
Contacts 700 12-24 2 c/o 65p
Col. (4) 700 16-24 4 c/o 85p
Price 1,250 18-36 2 c/o 65p

2,500 31-43 ' 2 c/o HD 65p
HD= 2,500 36-45 16M 65p
Heavy duty 15k 85-110 1 6M 65p

Incl. Base. All prices incl. P. & P.
OPEN TYPE RELAYS
6 VOLT D.C. I make contacts 3Sp. Post 15p.
9 VOLT D.C. RELAY
3 c/o 5 amp contacts. 70 ohm coil. 75p. Post 15p.
12 VOLT D.C. RELAY
3 c/o 5 amp contacts. 120 ohm coil. 759. Post 15p.
100 VOLT A.C. 2 c/o 65p. 3 c/o 75p. Post 15o.
ENCLOSED TYPE RELAYS
24 VOLT D.C. 3 c/o 759. Post 20p. Base 15p extra.
24 VOLT A.C. Mfg. by ITT.3 h.d. c/o contacts.
55p. Post 20p. Base 15p.
55 VOLT A.C. RELAY
3 h.d. c/o contacts. Price 55p. Post 20p. Base 15p.
230 VOLT RELAY
3 h.d. c/o contacts. Price 75p. Post 20p. Octal
plug in base 15p extra.
230/240 VOLT A.C. RELAY. Mfg. by Arrow 2 h.d.
15 amp c/o contacts. Amp connectors. Price LI.
Post 20p.
220/240 VOLT A.C. RELAY
3 c/o 5 amp contacts. Sealed. Mfg. ISK RA.
LI25. Post 20p. Base 15p extra.
CLARE-ELLIOTT TYPE RP7641 GE
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 clo.
70p post paid.
110V. 2 c/o. 20 amp contacts. 1145. Post 10p.
Many others from stock -phone for details.

LATCHING RELAY
Twin latching relay, "flip-flop" 2 c/o
each relay. Mains contacts. I I 5V
A.C. or 50V D.C. operation. 240V
A.C. with 2.5K resistor. 85p. Post 20p.

C/0 MICRO SWITCH
VERY SPECIAL OFFER. Mfg. by
C.E.M. 3 amp 250 volt. 10 amp 125
volt. 50 for L3. Post 36p. 100 for LS.
Post 50p. 1,000 for /45. Post paid.
Bulk purchase means LOW! LOW! prices.
DOUBLE POLE C/O or 2 make/2 break micro
switch. 10 amp 250v a.c. With detachable roller
assembly. 10 for 12.50. Post 50p (min. order 10).

230/250 VOLT A.G. SOLENOID
Approximately pull. Size of feet I 16'.
Price 1140. Post 20p.
HEAVY DUTY TYPE. 10 lb. (approx.) pull. L1.50.
Post SOp.

24 VOLT DC SOLENOIDS
UNIT containing I heavy duty solenoid approx. 25I6
pull I inch travel. Two x approx. I lb pull inch
travel. 6 x approx. 4oz. pull inch travel. One
24 volt d.c.. I heavy duty single make relay. Price
1250. Post LI. ABSOLUTE BARGAIN.

600 WATT DIMMER SWITCH
Easily fitted. Fully guaranteed by makers.
Will control up to 600W of lighting
except fluorescent at mains voltage.
Complete with simple instructions.
£2.75. Post 25p.

1,000 watt model, /4. Post 25p.
2,000 watt model. 01. Post 40p.

CENTRIFUGAL BLOWER
Mfg by Smiths Industries. 230/240V
a.c. Miniature Model. Series SE/200.
Size 95mm . 82mm 82mm.
Aperture 3Bmm 31mm. 12
c.f.m., 12.75. Post SOp.
Mfg. by Airflow Developments Ltd.
Precision made, continuously rated, smooth running.
230/240V a.c. motor, 80 c.f.m. As illustrated but
with round aperture, /6.50. Post 75p.
Mfg. by Woods.
Extremely powerful. 220/250V a.c. 0.3A 2,700 r.p.m.
continuously rated. Capacitor start. Cast construc-
tion. Aperture 66mm x 50mm, 0/A 200mm. /12.
Post LI.

INSULATION TESTERS
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.Bin, W.4in, H.Lin, weight 616.
500V, 500 megohms. L30. Post 80p
i,000V. 1,000 M n. L36. Post 80p.

NEW!

All Mail Orders -Callers -Ample Parking
Dept. PE2, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560
Showroom open Mon. -Fri.

liatill:111M181111.1f1=13:1311.I.1L143
INPUT 230/240V a.c. 50,60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
200 watt (I amp) L10.00
0 5 KVA (2-} amp) (MAX) 1I1.50

I KVA (5 amp) (MAX) 116.50
2 KVA (10 amp) (MAX) L30.00
3 KVA (IS amp) (MAX) L33.00
4 KVA (20 amp) (MAX) 16000

37 5 amp (MAX) £102.50
CARRIAGE AND PACKING EXTRA

L.T. TRANSFORMERS
0, 6, 12 Volt at 10 amp.
0, 10, 17, 18 Volt at 10 amp.
0, 4. 6, 24. 32 Volt at 12 amp.
0, 6, 12 Volt at 20 amp.

1560. Post 70p.
1790. Post LI 00
L9.90. Post L1.00

L9. Post L1.00

0, 12. 24 Volt at 10 amp. L9.20. Post LI 00
0,6, 12,17, 18, 20 Volt at 20 amp. 110.40. Post L1-00
Other types to order at short notice -Phone your
enquiries.

STROBE! STROBE! STROBE!
Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.

HY-LYGHT STROBE MK III
For use in large rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0.20 f.p.s.
Light output greater than many (so called 4
Joule) strobes 115,10. Post 75p.
RANGE OF THREE OTHER STROBE
KITS FROM STOCK. FROM /6.30 to 122.
S.A.E. (Foolscap) for details.

BIG BLACK LIGHT
400 Watt. Mercury vapour ultra violet lamp.
Powerful source of u.v. P.F. ballast is essential.
Price of matched ballast and bulb LII.
Post L1.50. Spare bulb LI 1. Post 65p.

BLACK LIGHT FLUORESCENT U.V. TUBES
4ft 40 watt, 15.50 (callers only).
2ft 20 watt, L4.25. Post 60p. (For use in
standard bi-pin. MINI. llin 8 watt, 1140.
Post 25p. 9in 6 watt, LI30. Post 25p.
Complete ballast unit and holders for 9in and
I2in tube, LI.70. Post 30p. (9in and I2in
measures approx.)

SQUAD LIGHT
A new conception in /

light control. Four
channels each capable /

of handling 750 watts
of spot lights, flood lights or dozens of small
mains lamps. Seven programs all speed
controlled plus flash modulation, effectively
giving 14 different displays. Makes sound -to -
light obsolete. Completely electrically and
mechanically noise free. Can be used on same
circuit as radio mikes or sensitive amplifiers.
A whole new range of lighting effects possible
with astounding results. Already in use in
London's foremost theatres, night clubs and
discos. Conforms to all R.F.I. tests, including
Common Market regulations. Supplied in
tough, well designed case with embossed
front panel. Price only L60. Post 75p. S.A.E.
(Foolscap) for further details.

* U.D.I. SINGLE CHANNEL
750 WATT MANUAL/AUTO DIMMER

2. 750W Solid State Fader, with three functions. a.,`

Manual fade; Auto fade-up; Auto fade -down.
* Automatic cycling up and down. Functions *
* selected with 'three -position' rocker switch. *
* Two ranges of cycling for 'Flashing' or 'Slow *
.4, blending'. Ready built module V x 3' glass 4.
2. fibre board incorporating 10 amp TRIAC.

Two or more modules for top quality colour
* blending and flashing effects. PRICE L15. W.
* Post 30p.*********************
WIDE RANGE OF DISCO LIGHTING
EQUIPMENT
6" colour wheels, 35" cassettes. S.A.E. (Foolscap)
for details.

WHY PAY MORE ?
MULTI RANGE METER. A.C. volts
2.5-500, D.C. volts 2.5-500 (Sensitivity
2000(1/V d.c. and a.c.). D.c. current
011/10/100 mA, Ohms range. Sturdy
compact moving coil instrument with
21 ranges. Dimensions 120 80 x
44mm. Weight 0.32kg.
SERVICE TRADING CO. Price 1.5.00. Post 50p.
(Total price inc. VAT and post L5941. Incl. leads and
battery.

VAT
VAT AT 8" MUST BE ADDED TO
ALL ORDERS FOR THE TOTAL VALUE
OF GOODS INCLUDING POSTAGE

UNLESS OTHERWISE STATED

SERVICE
TRADING CO.

REVERSIBLE MOTOR
General Electric, 230V a.c. 1,600
r.p.m. 0.25A. Complete with anti -
vibration mounting bracket and
capacitor. 0/A size 1 10mm x 95mm.
Spindle Ain. dia. 20mm long. Ex.
equipment tested, L3. Post 50p.

230/240 VOLT A.C. MINIATURE MOTOR.
20 R.P.M. Price LI. Post 20p.

BODINE TYPE N.C.I.
GEARED MOTOR
(Type J) 71 r.p.m. torque 1016. in.
R ibis I /70th h.p. cycle 0.38
amp. (Type 2) 28 r.p.m. torque 20
lb. in Reversible I /80th h.p. 50 cycle 0.28 amp.
The above two precision made U.S.A. motors are
offered in 'as new' condition. Input voltage of motor
115V A.C. Supplied complete with transformer for
230/240V A.C. input.
Price, either type L6.2.5. Post 75p or less trans-
former L3.75. Post 65p.

GEARED MOTOR
Type SD48 15 r.p.m. 8016. ins. Input 100/200 volt
A.C. Length incl. gearbox 270 mm. Height 135 mm.
Width 150 mm. Shaft drive 16 mm. Weight 8.5
Kilos. BRAND NEW. Price LIO. Carr. LI.
Suitable transformer for use on 220/240 volt A.C.
tras. Post 50p.

ROTARY VACUUM AIR PUMP AND
COMPRESSOR
Carbon vane, oilless, 100/115V a.c.,

motor, 50/60 cycle, 2875/3450
r.p.m., 20 in vacuum, comp. 1.25
c.f.m., 10 p.s.i. (approx. figures).
New unused surplus stock. Supplied
with electrical connection data. FRACTION OF
MAKERS' PRICE CIL Post L1-00. Suitable 110/240V,
ISO watt auto transformer L3-50. Post 50p. (Both
items together Post Cl .25).

PROGRAMME TIMERS
230/240V a.c. 15 r.p.m. Motors.
Each cam operates a c/o micro
switch. Ideal for lighting effects.
animated displays, etc. Ex equipment
tested.
2 cam model. IS r.p.m. 12.00 post 3Sp.
4 cam model. 15 r.p.m. L2.50 post 40p.
8 cam model. 20 r.p.m. L4.75 post 60o.

A.C. MAINS TIMER UNIT
Based on an electric clock, with
25 amp single pole switch,
which can be preset for any
period up to 12 hrs. ahead
to switch on for any length
of time, from 10 mins. to
6 hrs. then switch off. An
additional 60 min. audible
timer is also incorporated. Ideal
for Tape Recorders, Lights,
Electric Blankets, etc. Attractive satin copper finish.
Size I 35mm v 130mm 60rnm. Price L2.15. Post
40p. (Total incl. VAT and Post L2-87).

TIME SWITCH
Horstmann ' Type V Mk. II Time

switch. 200/250 volt A.G. Two on/two
off every 24 hours, at any manually pre-
set time. 30 amp contacts. 36 hour
spring reserve in case of power failure.
Day omitting device. Fitted in heavy
high impact case, with glass observa-
tion window. Built to highest Electricity
Board Spec. individually tested. Price
1775. Post 50p. (Total inc. VAT L8111).

TRIAC
Raytheon Tag symmetrical Triac. Type TAG.
250/500V, 10 amp, 500 p.i.v. Glass passivated plastic
triac. Swiss precision product for long term
reliability L1.00. Post 10p. (Inclusive of Data and
application sheet.) Suitable Diac 189.

POWER RHEOSTATS

Superior Quality Precision Made
NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously
rated.
25 WATT 10/25/50/100/150/250/500/1k/ 1 5k ohm.
£1.70. Post 20p.
SO WATT 1/5/ I 0/25/50/100/250/500/1 k ohm
C2.10. Post 2Sp.
100 WATT 1/5/10/25/50/100/250/500/1k/ I.5k/2.5k/
3.5k/Sk ohm L3.30. Post 35p.
Black Silver, Skirted knob calibrated in Nos. 1-9
I in. dia. brass bush. Ideal for above 22p each.

I!

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ

Phone 01-437 0576
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TUAC
TRANSISTOR UNIVERSAL AMPLIFICATION CO LTD

163 MITCHAM RD LONDON SW17 9PG 01 672 3137 9080

TUAC DISCOTHEQUE MIXER WITH AUTO FADE

Designed for the discerning D.J. of processional standard.
Offering a vast variety of functions. Controls: Mic Vol:
Tone, over -ride depth; auto/Manual Sw; Tape Vol: L 8 R
Deck Faders; Deck Volume; Treble and Bass: H. Phon Vol
Selector; Master Vol On/Off Sw. Max output 1V RMS.

Specification: Deck Inputs-50mV into 1Mfl: Deck Tone
Controls-treble + 20 - 10dB at 12kHz, Bass +22 -1508 at
40Hz: Mic Input -200 ohms upwards, 2mV into 10kn: Mic
Tone Control-Total Variation Treble 15dB. Total Variation
Bass 10dB; Tape Input-30mV into 47kfl; Power Require-
ments -30-50 volts at 50mA

£31.50
PANEL SIZE
18 x 4fin
DEPTH 3in

* TUAC AMPLIFIER MODULES * POWER AND QUALITY *
 125 watts R.M.S.
continuous sine
wave output

TP125
7 x 6+ x 3in

£19.50
 4 R.C.A. 150 watt 15 amp output

transistors

 Rugged layer wound driver transformer
 Short-Open-and Thermal overload

protection
 Only 6 connections

Power supplies vacuum impregnated.
Transformers with supply board incor-
porating pre -amp supply:

PS 125 ± 45 volts for TP125 02.25
PS 100 ± 43 volts for TL100 01.25
PS 60 ±.- 38 volts for TL60 £10.00
PS 30 ± 25 volts for TL30 25.90
PSU 2 for supplying disco mixer [4.75

STOCKISTS-CALLERS ONLY
Geo Mathews, 85 87 Hurst Street, Birmingham (Tel. 021-622

1941)

Arthur Saills Ltd.. 28 Gardner Street (Tel. Brighton 65806)
Bristol Disco Centre. 86 Stokes Croft (Tel. Bristol 41666)
Socodl, 9 The Friars (Tel. Canterbury 60948)
Cookies. 132 West Street (Tel. Crewe 4739)
Calbarrie Audio, 88 Wellington Street (Tel. Luton 411733)
Al Music Centre, 88 Oxford Street. Manchester (Tel 061-236

0340)

Damon Electronics. 99 Carrington Street (Tel. Nottingham
53880)

Electra Centre, 58 Lancaster Road (Tel. Preston 58488)
Mitchell Electronics. 64 Winchester Street (Tel. Salisbury

23689)

Mitchell Electronics for Southampton area 5 x 5 x 1+in

a

 60 watts R.M.S. con- 5x 5 x 3in
tinuous sine wave 100 watts R.M.S.
output 2 R.C.A. 110 watt

continuous
wave output

sine

15 amp transistors 2 R.C.A. 150 watt

£12.50
15 amp transistors

£15.00
Specification on all power modules: All output power
Wings -±0.5dEl. Output impedance 8-15 ohms: THD at
full power 2% typically 1%: Input sensitivity 8Orrill into
1060. Frequency response 20Hz-20kHz x2dB. Hum and
noise better than - 70dB

TL30
NEW FROM TUAC TL30 D.C. COUPLED
POWER AMPLIFIER MODULE.

Output power 30 watts R.M.S. con-
tinuous sine wave
Output impedance 8-15 ohms
T.H.D. at full power 0 5%
Signal to noise ratio - 85dB
Input sensitivity 60mV into 50k ohms
Frequency response 25Hz-50kHz
8 tra.,sistors
4 diodes
Only six connections £8.00

Send large stamped addressed envelope with all enquiries or send £1
(refundable against purchase) for fully illustrated 20 page catalogue.
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TUAC
MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION

EQUIPMENT
PERSONAL SHOPPERS MON TUES, THURS. FRI and SAT

9 am 6 pm WED 9 am 1 pm

TUAC STEREO DISCO MIXER
U

0 a

Ito 0 0

111

0

INPUTS: Four 'dentical stereo inputs available with any equalisation.
Two magnetic and two flat supplied as standard. High quality slider
control on each channel. Volume, treble. and bass controls for each
pair of sliders. Sensitivity rnag.. 3mV (R.I.A.A comp.). Flat 50rnV at
)kHz. Bass controls 18dB at 801-12. Treble controls ,18cIB at I5kHz.
OUTPUT: Up to 3 volts I ,120B) available Attenuated output for TUAC
Power Modules. Rotary master and balance controls. Band width
15Hz-25kHz z ldB.

P.F.L.: Output 250mW into 8 ohms. Rotary volume control. Monitoring
facility for all 4 channels Selection via touch sensitive illuminated
switch... Switched visual cue Indicator.

Miscellaneous Pimientos: Two Illuminated deck orvoff switches. Mains
Illuminated onioff switch. Auto fade illuminated onioff switch. Mains
powered with integral screen and back cover Complete with full Bin high x Sin deep
instructions.

£75.00
Sire 25in long

£80.00

TWIN
60

Output power 80 watts R.M.S.Four
Input,. two channels each with
volume, treble, middle and bass
controls Variable wave form control

* Lo -Line Twin 125
(125 watts version)

* Lo -Line 60
(single pre -amp version)

* Lo -line 125
(single pre -amp version)

* Lo-Ilne 125
slave output power 125 watts R.M.S.

£9800

£6500

£81.00

£70.00
*V All Lo -Line Amplifiers are 25}in long x 11fin high x 6}in deep .e.v,

NEW TUAC LO -LINE STEREO 250 125 WATTS PER CHANNEL-£130
4 CHANNEL SOUND TO LIGHT
SEQUENCE CHASER-4LSMI

3 CHANNEL LIGHT
MODULATOR

 RCA BA Triacs
 1000W per channel
 Each channel fully

suppressed and
fused

 Master control to
operate from 1W to
100W

 Full wave control
 12 easy connections

£15.50single Channel Version 1500 Watts £7.25

 RCA 8A Triacs
 1000W per channel
 Fully suppressed and fused
 Switched master control for

sound operation from IW to
125W

 Speed control for fixed rate
sequence from 8 per minute
to 50 per second

 Full logic integrated circuitry
with optical isolation for
amplifier protection

 Full wave control
 13 easy connections

Patents applied for £2200

ADD SEQUENCE CHASING AND DIMMING EFFECTS
TO YOUR TUAC 3 CHANNEL LIGHT MODULATOR

SEQUENCE DIMMER MODULE-3SDMI

 Speed Control 3 per
min to 10 per sec.

 Full logic integrated
circuitry

 Dimmer control to
each channel

 9 easy connections

£950

HOW TO ORDER BY POST

Make cheques P.0 s payable to
TUAC LTD (PE2)

or quote Access. Barclaycard No
and post to TUAC LTD (PE2)

163 Mitcham Road. London. SW17 9PG
We accept phone orders against

Access Barclaycard holders
Phone 01-672 3137 9080

ALL PRICES INCLUDE V.A.T. (8%) AND POSTAGE AND PACKING
ACCESS AND BARCLAYCARD ACCEPTED --JUST SEND OR PHONE US YOUR NUMBER HP E N,UTAIES INVITED
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CRESCENT RADIO LTD.
II -IS & 17 MAYES ROAD, LONDON N22 6TL

(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
1 ST. MICHAELS TERRACE, WOOD GREEN

LONDON N22 4S1 Phone 888-4474

BARGAIN PROJECT BOX
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 a small
project a profeeslonal finish.
SIZE (internal) 81mm x51mn: x
28mm.
OUR PRICE 4 + 8

10th Bohm DUAL
00111 LIB
Manufactur-
ed by
"ELAC" to
a very high
standard
these loud-

speakers are a real bargain.
S PEC: -Blue -101n. Dual Cone
Power -10 Watt.. Frequency
40-12000BL + 25%. Our price
4376 ea.

I.O. SOCKETS + 8%
D.I.L.

8 pin-lfla
14 pin -14p
18 pin -14p

24 pin -240
28 pin -88p
36 pin -36P

FERRIC CHLORIDE
Anhydrous ferric chloride in
double sealed one pound poly
packs.
Our Price 66p per lb. + P/P +
VAT g 8%.

MINIATURE RELAYS
Brand new range of British made
relays, size: Ijin X lin x fin.
All two changeovers with 250V
1.114 contacts and suitable for
fitting on 0.1m veroboacd.
Type Volts Current Ohms
27/A 12V 17M/A 700 All
21/A 12V 28M/A 430 81'80
12/A 63' 33M/A 185 each

+ 8%.
MINI LOUDSPEAKERS

21' 80 ohm Ns
21' 40 ohm 60p
21' 8 ohm 60p

+ 26%.

LOW PRICE TRANSISTORS
BF803B 160 TIP42A 76p
AC142R115p 0072 22p
BC149B 169 A.4129 81)

I.C.
E XTRACTION TOOL
Saves damage to valuable LC.,

ONLY 40p + 8% VAT

8 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT
Three Channel: Base, Middle,
Treble. Each channel has its
own sensitivity control. Just
connect the input of this unit to
the loudspeaker terminals of
an amplifier, and connect three
280V up to 1000W lamps to
the output terminals of the
unit, and you produce a fasci-
nating sound -light display.
(All guaranteed.) '

118.50plus 75p. P. & P. + 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 8in long and weighs just

ora.

OUR PRICE 1915 + 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 rams. sq. wave 800W instantaneous peak
into 8 ohm (60W Into 16 ohm).
* THE PRE -AMP MODULE
Four control pre -amp, Vol. Base, Treble. Middle
controls. Designed to drive most amplifiers
using F.E.T. first stage.
* THE POWER SUPPLY
Is supplied complete with the mains transformer.
Complete fixing Instruction. are supplied and no
technical knowledge Is required to connect the
three ready wired modules. A fantastic bargain.
1117.60, c arr. 11.20. Send S.A.E. for further details
on this or our ready built amplifiers. + 8%.

12-0-12V SOOM'A
240V primary transformer bargain. Approx. Was:
60mm x 40mn, x 50mm: fixing centres: 73mm.
Our price 21.20. + s",.

P.C. ETCHING KIT
This kit contains all that the conetr actor will need
to etch the circuit/ of his own design. Contents:
Plastic etching dish. Sample copperciad board.
Laminate Cutter. 1 lb Ferric Chloride. Large
Plastic Spoon. Etch Resist Pen. Full Etching
Instructions. Complete and Big Kit Value at
13.76 + 8% VAT.

21n. PANEL METERS
Size 59mm x 46mm

0.60/24 -MRS 0.100mA-11E18
0.100µA-ME7 0.600mA-ME14
0.600/./A-ME8 0.14 -111116
0.1m4 0.60V -111:16
0.6m4 -ME10 0.800V a.c.-ME17
0.10mA-ME11 8 meter -14E18
0.60mA-ME12 V.U. meler-ME19
13 each. + 8%

POWER PACKS
PP1 Switched 341441-9 and 12V at 60011/A

with on/off switch and pilot light. Blue
13011/21 x 5502/Id x 7511/M, only H.

PP2 Switched 6-71-9V Battery Eliminator.
Approx. size 21in x 21in x Olin. Ideal for
cassette recorders, 8845.

PP9 Car converter. From 12V Poe. or Neg. to
= 6.71-9V. Easy to fit and transistor
regulated, 1340. + 8%.

TELESCOPIC AERIAL
Nine section fully swivelling telescopic aerial with
4BA single bolt fixing or two hole fixing bracket.
Fully extended 49'. Fully closed 7'. Our Price
50p + P/P + VAT ® 25%.

D NCO TRANSISTOR TUNING COILS
Coils for transistor Superhets and con-
verters suitable for chassis or BOA base
mounting.
Tolls
Blue: Aerial coil with base Input

winding.
Yellow: Interstage R.F. coil with

co ngs
Red: Oscillator coil for 465Ke/s IF
White: Oscillator coil for 1.621/c IF

Range

Me/s

Metres

IT I 2T 9T 4T ST

015- 0.515- 1.67- 2-15 105-
0.4 1.343 5.3 91.5
2,000- 580- 180- 60-20 28-9.5
750 194 57

Price. B ue: Range I - 86p. Ranges 2-5 - 74p
Yellow: Range 1 - 865. Ranges 2-5 74p
Red: Ranges 1-5 = 749. White: Ranges
1-5 := 74p. + 25% VAT.

Low Voltage Stereo Amplifier
8 transistor stereo amplifier with volume, base,
balance and tone controls. Approx. 3W into 8 ohm
per channel. Needs a 9/12V d.c. supply and le
complete on a 21in x 71in P/c board.
Ideal for domestic record players, etc.

A BARGAIN AT Si + 1111% VAT

U.K. CARRIAGE 56p UNLESS OTHERWISE STATED

VAT -All prices are excluding VAT. Please add to each item the VAT rate lohlestol.

RS
TVALVE MAIL ORDER CO.
I6a WELLFIELD ROAD, LONDON SW 16 2BS

SPECIAL EXPRESS MAIL ORDER SERVICE
hp tp

1821 0.17 AFZ11 1.15 B1213
1E23 0.35 AFZ12 2.00 4E210
11483 0.88 ASY26 025

AS227 0.83
121253 050 ABY8 0.25
1N256 050 A6Y29 0.30
18645 016 41111/36 0.25
187254 020 ASYSO 020
18914 0.00 ABY31 0.40

48Y33 0.20
ASY33 0.20
ABYSS 0.25

023 ABYO6 0.33
20371 075 ABZ21 1.00
20381 022 ASZ23 075

AU104 1.00
AUY10 1.50
BC107 0.14
BC108 0.18
BC109 0.14
BC113 0.16
BC113 040
BC116 0410
BC116A 0.83
BC118 040
BC121 0.20
BC122 040
BC125 048
BC126 0.66
BC140 0.56
BC147 0-10
BC148 0.00
BC149 0.10
BC157 044
BC158 0.12
80160 048
BC169 0.14
BCY31 0.46
BCY32 0-85
BCY33 0.88
BCY34 0-46
BCY38 0415
BCY39 140
BCY40 0.80
BCY43 0-80
BCY70 0.18
BCY71 0.22
BCZ1O 0.60
BCZ1I 0.65
BD121 1.00
BD123 1.00
BD124 066
BDY11 1.45
1311115 0-20
BF167 046
BF173 048
8E181 046
B111134 048
BF183 048
BFI94 0.10
BF195 0.13
BF196 045
BF197 0.15
8E861 0.25
8E898 025
BFX12 0.20
BFX13 0.26
BFX29 028
BFX30 0.28
BFX3L 098
131111.63 050
BFX84 025
BFX85 028
BFX86 025
BFX87 025
BFX88 0-24
BEY10 060
BFY11 0-50
BFY17 0-40
BFY18 0.46
13FY19 046
BFY24 046
BFY44 1.00
BFY50 041
BEY51 0.20
1311252 0.20
13E1'53 017
1111Y64 0.36
BFY1/0 0.81
BR100 0'40
BSX27 0.50
BSX60 0.93
BSX76 0.18
BSY26 0.17 0.481
1381127 0.20
13823 050 OARS

BSY934 012 0A26
1381/93 022 0A80
BT 102/600R 0491

042 0493
EITY42
BTY79/100R048 04202

04200

.0.76 04210
112179/4008 04211

1.50 042200
131/100 0-27 04Z201
BY126 0-14 047,202
BY127 0-12 042203
BYIS.! 0.85 042204

184007
18113
18202

20414
20417
221404
2N697
28698
21/706
287064
28708
221709
2211091
2211131
281132
2211302
281303
21/1304
2211805
2N1306
281307
281308
2212147
282148
282160
282218
2N2219
22128694
2N2444
282613
2N2646
2N2904
282904A
2212906
282907
2212924
2212925
282926
2N3084
283055
288702
288703
21/3706
288707
283709
283710
2N3711
2213819
2N4289
285027
286088
28301
26304
26501
213703
44129
44Z12
AAZ13
AC107
AC126
AC127
AC128
AC187
AC188
ACY17
ACY18
ACY19
ACY20
ACY21
ACY22
ACY27
ACY28
ACY39
ACY40
ACY41
ACY44
AD140
AD149
AD161
ADIOS
AF106
AF114
AF115
AF116
AF117
AF118
AF119
AF124
AF12S
AF126
AF127
AF139
AF178
A11179
AF180
A F181
AF186

0.12
025

0.30
0.25
0.22
0.18
0.30
0.12
0.12
0.15
0.40
0.55
0.25
0.24
0.18
0.18
0.28
0.22
028
0.28
0.28
0.72
0.60
0.78
0.28
0.25
0.16
1.99
0.75
0.50
0.20
0.25
0.20
0.28
0.18
045
0.12
0.48
0.46
0.11
0.15
041
0.18
0.10
041
0.11
088
0.30
0.53
0.83
0.59
1.15
0.76
1.00
0.20
0.75
0.12
0.61
0.25
0.25
0.16
0.21
0.20
0.75
0.27
0.27
0.86
0.35
0.35
025
0.25
0.75
0.22
0.22
0.82
0.50
0.50
044
0.44
0.30
0.25
0.25
025
0.24
0.57
0.20
0.80
080
030
030
0.41
0.55
0.65
0.55
0.50
0.48

ED

0.25
(I.45

BYZ11 0.40
BYZ12 0-40
BYZ13 0.40
BYZ13 1416
BYZ16 0.60
liZY88 0.10
0111 045
CR81/OS 0.36
CRS1/40 0-60
034B 1.90
c21015 0.60
1)0000 0.111
1)0003 046
D1)006 045
110007 040
D0000 048
GM 0.23
0D4 0-10
GIN 0.35
GM 0.25
0D12 0.10
0E1'102 040
GET109 040
0E2113 0.36
GET114 040
0E2115 0.90
0E1'116 046
0E1120 0.50
0E2872 0-80
GET874 0.40
GET880 0.80
OBT881 0.06
6E2882 046
0E2885 0-40
CIEX44 0.08
GEX45/1 0.45
GEX941 0.45
GJ9M 040
014M 040
GJ5M 046
OJ7M 040
1001005 040
1181004 0.20
MAT100 040
MAT101 045
MAT120 0-20
MAT121 04.11
MJE340 047
MJE520 048
MJE29S5 1-27
MJE3055 0.77
MPF102 0-40
MPF 103 044
1APF104 WIG
MPF105 046
NKT128 045
NKT129 0.80
RKT211 046
NKT213 045
NKT214 044
NKT216 0-40
NKT217 046
NKT218 046
NKT219 048
NKT222 020
NKT224 0-26
NKT251 044
NKT271 040
NKT272 0.20
NKT273 0-80
N KT274 11.20
NKT275 026
NKT277 0.20
NKT278 046
NKT301 1.00
NKT304 140
NKT403 1.00
NKT404 1.00
NKT678 040
NKT713 040
NKT773 025
NKT777 038
0A5 0.78
OAR 0.18
0A47 0.011
0470 0-10
0471 040
0473 0.15
0A74 0-15
0A79 040

0-18
0.15
0.15
007
007
0.07
008
006

fp
i,AZ203 0.46
042206 0.45
OAZ207 0.46
04Z208 0.40
OAZ209 0.40
04Z210 0.40
OA= 1
04Z222
04Z223
042224
04Z241
042242
042244
04Z246
04Z290
0016
OC16T
0C19
0022
0023
0024
0025
0026
0028
0029
0030
003.1
003,,
0041
0042
00.43
0044
0044M
0042
OC45M
0046
00,7
0058
0059
0036
0070
0071
0072
0073
0074
0070
0076
0077
0078
0079
0081
OC8ID
008111
0081D51
0081Z
0082
00821)
0083
0034
00114
00122
00123
00139
00140
00141
00169
00170
00171
00200
00201
00202
00203
00204
00205
00206
00207
00460
00470
OCP71
ORP12
ORP60
ORP61

0.40
0.45
0.45
0.45
0.25
0.16
0.25
0.15
0.88
1.00
1.00
0.50
1.00
1.25
1.10
0.40
0.40
0.86
046
0.40
046
0.80
0.36
0.40
0.70
0.20
0.17
0.20
0.18
0.27
0.60
0.80
0.80
0.50
0-18
2.25
0.28
0.60
0.30
0.50
0.80
0.54
0.25
0.80
0.29
0.28
0.20
0.18
0.45
0'28
0.25
035
0-30
PIM

1-41
1100

0.40
1.14
0.30
0.20
0-30
0-80
0.76
140
I.50
0.76
1.50
1.75
140

0.201-00

440
I-20
040
0.511
11.42

SX.613 040
8X631 0-45
8E635 0.55
8X040 0.75
8X641 0-75
SX642 0-60
8X644 0416
82.842 046
TIC44 049

15/30? 0-75
V 30/201P 070
V60/201 040
V60/201P 0-76
X4101 040

' X4102 0-18
X4151 0-15
X4152 045
X4161 0.25

035 X4162 025
050 XB101 0.43
0.45 X11102 0.30
045 I XBIO3 0415
0.46 XB113 0.30
0.46 I XB121 048

Open daily to callers: Mon. -Fri. 9 a.m.-S p.m.
Valves, Tubes and Transistors Closed Sac. I p.m. -3 p.m.

Terms C.W.O. only Tel. 01-677 2424-7
Post and Packing 12p par order.

V.A.T. Transistors 25".. Integrated Circuits 8°,,.

28170
28271
ZT21
ZT43
ZTX107
ZTX108
ZTX800
ZTX304
ZTX500
ZTX503
ZTX531

tp
010
0.18
025
025
0.12
0.10
018
0.24
0.18
0.16
0.25

INTEGRATED
CIRCUITS
7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7416
7417
7520
7422
7423
7423
7427
7428
7430
7432
7499
7437
7438
7440
7441AN
7442
7460
7451
7469
7454
7460
7470
7472
7473
7474
7473
7476
7480
7482
7483
7484
7486
7490
7491A8
7492
7493
7494
7495

77:19I?

74100
74107
74110
74111
74118
74110
74121
74122
74129
74141
74141
74150
74151
74154
74155
74156
74157
74170
74174
74175
74176
74190
74191
74192
74193
74194
74193
74196
74197
74198
74199

016
016
0.16
010
026
0.22
0.42
042
028
028
0.16
0.26
0.80
0.30
036
0.86
0.16
026
0.37
0.37
037
040
016
0.87
0.37
0.37
037
0.22
0.92
0.79
016
0.16
0.18
0.18
0.16
036
0.38
0.41
0.42
059
045
0.60
087
1.10
1.00
047
0.66

VOL
0.70
0.7C
0.81
0.110

0.91
3.87
1.89
0.45
058
086
040
148
0.50
0.70
1.00
090
1.26
1.75
1.00
2.00
1.00
1.00
095
2.62
1.57
1.10
1.26
2.00
2.00
2.00
2.00
1.80
1.10
1.20
1.20
2.77
2.52

Plug in sockets
-low profile
14 pin OIL

0.15
111 pin OIL

0.17

Prices correct
when going

to press.
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Videomaster
urge all good electronics

enthusiasts to play the game
The best thing about the Videomaster

Home T.V. Game Mk. III is that the sheer
pleasure of building it is immediately followed
by the excitement of playing three fascinating
games.

The famous Videomaster is now
available for you to make. It plugs into any
standard UHF 625 line TV set, and it shouldn't
take you longer than a few hours to build.

In detail . . . The Videomaster Mk. III has eleven
integrated circuits . . . four transistors . . .

eleven diodes . . is easy to build . . . with no
alignment necessary because with ready -built
and tested transistorized UHF modulator, is
complete with all parts . . . including fully
drilled and prepared p.c.b. . . . handsome plastic
box . . . control leads . . . complete step by step
assembly instructions . . Runs on a PP7 9 volt
battery . . . and has logic and analogue "state
of the art" circuitry all with National Semiconductors
CMOS devices . . . with full specification.

POST TODAY TO: The cost? Only £19.95 (+ VAT)

r Videomoster Ltd
119/ 120 Chancery Lane, London WC2A 1QU

Please send me (insert no.) Videomaster Mk. Ill kits at £21.55 ea. inc. VAT. P & P

I enclose my cheque/money order for £
Tick if VHF Modulator required Eli -£1 extra

NAME

ADDRESS

L ALLOW 14 DAYS FOR DELIVERY =r 4r owo mom io 411.

PE4
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Don't miss your copy of
HENRY'S
NEW
CATALOGUE

only
50p

Plus 20p ys
P&P _

_

* OVER 5,000 ITEMS largest UK range of
electronic components for home
constructors.

* 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.

FREE TO EDUCATIONAL ESTABLISHMENTS
when ordered on official notepaper.

Write now for your copy. enclosing 70p remittance

ALL PRICES INCLUSIVE
OF VAT

HEimys
RADIO

ELECTRONIC FOOTBALL AND TENNIS
WITH THE FABULOUS

VIDEO SPORT
ON YOUR OWN TV
Play three exciting
electronic ball games.
FOOTBALL. TENNIS,

',HOLE IN THE WALL on
your own TV. Just
plug Video Sport into
the aerial socket of

ill.,
Iyour

TV and away you
go. Completely safe
for you, your children

i and your TV. Mains
operated.

OUR INCREDIBLE PRICE

£29.50 incl. VAT
Demonstrations now in all CENTRES,

AMIFM MODULES
LP1179 LP1171
Combined AM/FM tuner modules. together with a
smell number of R's and C's and Ferrite Aerial.
make up a NnsItive FM/MW/LW tuner.
13 Volts supply. supplied with data and circuit
sheets

LP1171 combined IF strip E4.110.
LP11711. FM front end and AM gang
MOO. tepti,
E..82 the pair.
Suitable Ferrite serial Sip.

UHF TV TUNERS
625 line receiver UHF transistorised tuners U.K.
operation. Brand new. (Posvpscking 25p each).

TYPE B 4 -button push button (adjustable) L418.
TYPE C variable tuning (2  M.
TYPE D 6 -button UHF/VHF tuner [5.20

BUILD THE TEXAN + FM TUNER
TEXAN 20 + 20W STEREO AMP

Features glass fibre PC board. Gardners low field
transformer. 13-1.Ce, 10 -transistors plus diodes. etc
Designed by Texas Instruments engineers for Henry
and P.W. 1972. Overall size 151 v 21. K 64in Main.
operated. Free teak sleeve with every kit

£29.50
(carriage 50p)
(also built and tested

E311115t.

HENELEC STEREO FM TUNER
Features capacity diode tuning. lead end tuning
meter indicators. mains operated. High performance
and sensitivity. Overall size in teak sleeve 11 a 26
eye Complete kit with teak sleeve

£26.25 (carriage 50p)
(also built and tested E31.20)

JOIN THE LARGE BAND OF CONSTRUCTORS!

AM/FM and Decoder Board
Containing Mullsrd
Modules LP1185,
LP1186 and LP1181
with MC1310 decoder
IC on compact printed
circuit board. Ready
aligned, requires only
Ferrite Aerial Tuning Gang and AM Oscillator
Coil. Tuning Pot and Zener. 15V supply. out-
put 300mV, 75 ohms aerial input. Input
circuit and instructions supplied.

£16.50 incl. VAT and postage

NOW OPEN
ELECTRONIC SUPERMARKET

309 EDGWARE ROAD W.2

LONDON. YOUR NEAREST STORE
EDGWARE ROAD LONDON W2 OUT OF TOWN
40A6Eletipmcs Cenlie Supermarkel 01 4025381 NOTTINGHAM
toutwrcrv.tostirri.v.tsm ALLmemotmensmsossoowAREActeov.
TOTTENHAM COURT ROAD W1 ,rnwkrnrnitirtiiww.tcvv,esrnmwssouss

Barclaycard &
Access welcome

ALL PRICES INCLUDE VAT

12In LONG PERSISTENCE CRT. Full
spec. Price E6.50 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 E8.25, P. 8 P. 25p. (Not
cased, not calibrated.)
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 E6.75, P. 8 P. 35p. (Not
Cased, not calibrated.)
20Hz to 200kHz WB, SINE and SQUARE
GENERATOR. Four ranges. Independent
amplitude controls, thermistor stabilised.
Ready to use. 9V supply required. WM
each. SINE WAVE only E.685 each.
P. 8 P. 35p. (Not cased, not calibrated.)
GRATICULES 12cm x 14cm high quality
plastic 15p each. P. 8 P. 8p.

'TRIMMER PACK. 2 twin 50/200pF
ceramic, 2 twin 10/60pF ceramic; 2 min
strip with 4 preset 5/20pF on each; 3 air
spaced preset 30/1133pF on ceramic base.
ALL BRAND NEW. 25p the lot. P. 6. P.
15P.

'PHOTOCELL equ. OCP71 13p each.
* MULLARD OCP70. 10p each.

DELIVERED TO YOUR DOOR, lcwt of
Electronic Scrap chassis, boards,
etc. No rubbish. FOR ONLY EC 50.

MODERN TELEPHONES. Type 706, two
tone grey or black. 0.75 each. Type 7006.
wo-tone grey or green. E375 each

Style similar to Type 746. grey, o
black, E3 each. As above but discoloured.
grey only, E2 each. P. 8 P. all types 45p
each.
*HANDSETS. Complete with 2 inserts and
lead. E1.25 each, P. 8 P. 37p.
'DIALS. ONLY 50p 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.
Et .75, post paid.
*CRYSTALS. 4.43MHz. Brand new, 81.25
each. P. 8 P. 15p.
RESETTABLE COUNTERS -4 digit by
Sodeco/Stonebridge. 1,000 ohm coil, E2
each. P. 5 P. 35p.
'BEEHIVE TRIMMER 3/30 pF. Brand new.
Qty 1-9 13p each, P. 5 P. 15p: 10-99 10p
each, P. 8 P. 25p: 100-999 7p each, P. 8.P.
free.

HE CRYSTAL DRIVE UNIT. 19in rack
mount. Standard 240V input with superb
crystal oven by Labgear (no crystals) 85
each. Carr. E2.

1,000pF FEED THRU CAPACITORS.
Only sold in packs of 10. 30p, P. 8 P. 15p.

'Large quantity of good qualiW-
ponents-NO PASSING TRADE -so
we offer 31b of ELECTRONIC
GOODIES for E1.70. Post paid.

*METER PACK -3 different meters for 82.
P. 5 P. 55p.
MIN TRANSFORMER. 240V input. 3V lA
output. Brand new 65p each, P. 8 P. 20p.
P.C.B. PACKS. S 8 D. Quantity 2 sq. ft-
no tiny pieces. 50p, P. 8 P. 37p.
'CAPACITOR PACK -50 brand new corn-
ponents, only 50p, P. 8 P. 37p.
SOME OSCILLOSCOPES ALWAYS
AVAILABLE. S.A.E. stating specification
and price range.

VAT NOT INCLUDED IN PRICE
Goods marked  25% VAT, otherwise 8%

AIM
the Moms hoe

OPEN 9 a.m. to 6 p.m. ANY DAY

cessannmiumoo LTD
-_

RARCLAVCARD

7/9 ARTHUR ROAD, READING, BERKS.
(rear Tech. College) Tel. Reading 582805

ADVERTISEMENT

The Plessey Company Limited and
L.S.I. (Electronic Systems) Limited announce,

following settlement of a dispute between
themselves and General Instrument Corporation

of America and General Instrument
Microelectronics Limited, that the following
metal oxide semiconductor circuits have been

withdrawn from the market:
MP9100 Push button telephone dialler

MP9200 Repertory telephone store
MP1013A Universal asynchronous receiver/transmitter

The equivalent circuits AY -5-9100, AY -5-9200
and AY -5-1013/1013A can be obtained from

General Instrument Microelectronics Limited,

PLESSEY Semiconductors
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libLitEIS)
MILEMPROMIta
StriPIPZ IRS

P.O. BOX 3, RAYLEIGH, ESSEX
Tel: Southend-on-Sea (0702) 44101

ALL PRICES INCLUDE VAT & POSTAGE & PACKING
(U.K. only)

(20p handling charge if order under 12)
PRICES Some prices shown on this page may change after January 31st. 1976 For details
sends .e for our leteet newsletter (see Deck cover) Oversees customers deduct
VAT details in our newsletter

Visit our shop 214 London Road Westclifi-onSea Essex

MAINS TRANSFORMERS
Conform to 644115. Split bobbin construction
04V. 500mA 04V. MrnA MM TAW 01.88
0W. 500m4 + 04V, 5113m4 MIN TR IV 6147
0-17V. 250mA 4- 042V, 250mA MIN TR 12V 51-15
0-20V. 150mA + 040V, 15OrnA MIN TR 20V 01.55
0-36V, 11.3m4 + 0-311V, 113mA MIN TR 31IV 51.07
0-12V, IA + 0-12V. to TR 12V IA 11.10

15A + 14A
TRW 144

0-26V. 14A + 0411V, 14A
ay 14A 0.1117

0.15-20V, IA + 0-16-20V. IA
TR 20V to 13.14

bar guantlIn OW tl
waled Ilmounb ate iswillObl

No of holes we
5,74 (Fn, (Matrix) Order code

127 x 63 50 x 24 (0.1") VEITtO 10345
95 x 63 37 7'124 (0.1") VERO IMO

127 x 95 50 it 34 10.1") VERO 10347 asp
15 x 95 37 x 36 (0.1") VERO 10341 430

95063 25016(0.15") VER043P16 880.
137 x 95 33 x 24 (0.15"1 VERO 4.5P16 54

UnIcoppored boards
1494114 5/442(0.1") SROP0.11n.
127 x t5 33 x 24 (0.15") SRIP 0.15In.
Vero Spot Face Cutter TOOL 2022

Terminal Pins (Peeks of 36 pins/
Fur at" veroboards Single 51050 PIN 2145 13p

Double sided PIN 2144 13p

For 0.15" VeroboardS and bOth uncoppered
beards Single sided PIN 21.11 201/217

Double sided PIN 2140 101/49

P.E. JOANNA
P C.B.'s 14 -board set 617.50
See our latest newsletter (send s.a.e.) for
details of our special offer on the bulk
components, and all the other
parts you need

L.E.D's
High-brightneSS with
panel Clip
0.2in Red )6p

Green 43p
Yellow 43p

VP

POP so
0050W 12 inch
Bass Speaker
Frequency Response
5004111obl:
Flux Density 13,000 Ga
113.45

' Please note: No discount
vouchers given on this item.

VEROBOARD-
436

SO

111040
Plug Plastic kw

Plug Screened
assis Socket Singe

Chassis Socket Twin
Line Sake Screened

JACKS
5mm Plastic Plug

loom Screened Plug
2.5mm Open -type Chassis Socket

2.5mm Screened Line Socket
3.5min Plastic Plug Ilp

3.5rnrn Screened Plug 160
3.5rnmOpen.type Chassis Socket F.SP

3.5mm Plastic Line Socket Ilp
3.5rnm Screened Line Socket 11p

Old %in. Plastic Mono Plug 14p

Ski Won. Screened Mono Plug 24
Std %in. Plastic Stereo Plug

Stet inln. Screened Stereo Plug 35'Ne
Old %In. Open:type Mono Chassis Socket 150

Ski Win. Own -type Stereo Chassis Socket 14,9
Sod %in. Moulaed Mono Chassis Socket with 2 break contacts 15p

Ski Vain. MOukled Stereo Chassis Socket with 3 break contacts 11,
bed %in. Plant Mono Lire Socket 21,

Std %In. Screened Mono Line socket 210

Sod %in. Plastic Stereo Line Socket 14e

Std vain. Screened Stereo Line Socket 43p

DIN
2 -pin L4
3 -pin
apin
Spin A 11101
Spin B (2101

6 -pin
7.pin

Plug
100
Ilp
ISp
15p
lop
15p

ISp

MAINS
5,t. Chassis Mounting 3 -pin Plug 5A2)90

5A Line 3 -pin Socket 541662 (suits SA2190) lap
5A Chassis Socket and Line Plug (Sold only mow) P437
lint, Omuta Plug and Line Socket 11010001y together) PRO
IVA Chelan Socket and Line Plug (sold only trotter) P438
2 -pin Flat Pin Line Plug (USA Mains Plug)
2.pin Flat Pin Chassis Sake" (Flat Pin Mil
2.pin Fiat Pin Line Socket (Fel Pin Conn.

ELECTROLYTIC CAPACITORS
Ca ve. co
mai on Si

C 63
5 63

2 2 43
33 63
47 63
6.5 03

6.5 63
19 23
10
15 16
15 40
15 63

22 10

22 25
22 e3
33 6 3
33 le
33 co
47 4

47 to
47 15
47 40

Car See
2

3

00

al
03
01

ow Cw4
.66t 5145

47 63 6

64 6.3 3

65 te 4

Y 03 00
top 4

100 10

KO 25

lt100 4/
Ise 6.3
010 14
ISO 25

150 40 00

150 .63 01

220
220 10 5

220 16 6
00
01

02
5

6

2x° 4200

220 63
330 4

330 10

C.. Sizes I mm t

imp onester Price
25 4a 1,e
u.5 61 ,./,

20 6 7 7i,
20 53 7,p
10 10 3 lest
31 10 .4 13,p
33 139 1.,
33 154 Op
33 la 4 we,

(fa news cau
ha, IVI Sim

130 16
330 63
470 6 3
470 10
470 25
470 40
610 6.3
WO 16
400 25
AO 40
IMO 4

1000 10
lege 16
000 25

1500 6.3
1500 10
1500 te
2100 6.3
TKO to
3300 6 3
4700

00
03

00
ot
02
00
01
02
OS

Oft
01

02
03
01

02
03
02
03
03
03

Mo
dr
627

Chassis Line
Socket Socket

le 121/217

10p lep
lop -
10p 17Vsp

10p IIVW
Ilp 21p
14 17150

RIP
510

660
2*

114*

XIV*

if 
1

PLUGS
and

SOCKETS
CO -AX
Co -ax Plug

Aluminium 14p
Plastic barrel 10p

CON( Socket
Panel fixing top
Flush fixing 2e,

Ip

lap
Ile

MPIRSOW/C
gAillf-PAY
SVII/Cel

SWITCHES

Slide sub -min DPOT ... to
Slide std SPOT . Ile

Push lo make nen-locking
5PST

Push to break non -locking
SPST

Microswitch 56 2500 AC

PuShon, Push -off Locking

Ilp Rocker DP$T 250V 100
lip While 45%0

90* Toggle Sub -miniature 2A
140 250V (Type Al SPOT 650

Toggle Sub -miniature 1A
250V (type El DPOT gyp

toggle DPOT 250V I.5A
with ON OFF Plate 4444 27p --"-

ii74
10 position BCD output
slide switch .. Liar

POTS
Rotary miniature carbon track Vain.
spindle
values available. 511, 1011. 25k. 50k.
1000, 250k. 500k, 165,2M
Lin single -gang CoIA I
Log single -gang
Lin or Log single with switch SOO
Lin or Log dual -gang 734P

Slide 60mrn track. Metal cased: overall
length 86rtn
(knob extra 1255p)
Values available: 1k, 5k, 100. 25k. 50k,
100k, 250k, 500k
Single -song Lin IWO, Leg: 6149
Dosl-peng Lln and Log: 72p
Presets 0.1W Vertical or Horizontal
100, 220, 470 ohms, 1k, 2k3, 410, 10k. 17/
47k. 100k. 220k. 470k. IM ep each

OMNIUM GATHERUM
13 -way 5 Amp Terminal Block . 17p

PVC insulation Tape ilernm x 10m), Black, Red, Blue.
Green, Brown, White 111/20

Printed Circuit 101, contains pOlishing powder, etch resit,
etching liquid. resist remover, flux moot,
clad board, stencil knife, spatula and9150

Copper clad SRBP board 1200 x 10Ornm)

Copper cite fibreglass board
51.14

Prate Clips Il red, 1 bl420ack)

Solder 1011 of 22Swg 1111

INTEGRATED CIRCUITS Mill
AY:. 9211 [SAN YOU, TO 1' 51.73 cA780.5110 3/ 01.51
AY.5.1224 £3.0 M252 0.20 u07515 ITO 2111.59

CA3046 114.pin DIL: ggis NE555V lepin OIL app Z19414 (T015101.56
LH0042C ITO 191 u." S01495 (14.pin OIL) 54.88 CD4001AE 23p
LM301A18-pin OIL gip 5G3402114.pin OIL) 7.17 CD4007AE 23p
LM3011 itain DILI ggis TB4IIOS es -pi C1114011AE 220
LM311111 (is pin CAL) 22.22 uA7OK (TO 991 Up C0401604 so
LOKI (licoin DILI 01.7 u6723C i T0991 Kb7400LM3100 Its-pint/ILI gb uAI23C (14.wn Dv, spp 1213
MC1310P 11a -pin DI L gg la u6141C (11 -Pin DIL mg /447
MC1496 0a -put DILI lg. AIM( 1)4.pin Di, 31p 7473
MC3301P I lapin 01L el..) 0A147C 114.pin Ot op 1414
MFC4000B pep v474C 18.pin DIL 30p 7490
MFC6040 cgs* cA10LO5 i TO 92: op 7493
M6453141240in DILI ie." uA73LiS :TO 91' 44, 74121
MORS 1107, 51.72 bA786205 i Plash.: c 1 155
NWRI2 .10 3: tim utiNMIS i Plastic 51.134

17p
420
910
lie
330
550
55p

4317

ORGAN

COMPONENTS
Keyboards Morelli -as used by I
49 -note C to C
6I -note C to C
Swell pedal with 100 log pot
Pedelboard 13 -note C to C
- with changeover contacts fitted
 Spring Line Unit (Sheri)

Spring Line Unit (Long)
Reverberation Driver Module
S.a.e. please for full details Leaflet MES24 mein

Gold.clad phosphor bronte wire
KIPPalladium earth bar per octave length

Contact Blocks Changeover single pole (GJ) 164
elptwo pole make (GB)

three pole make (GC)
four pole make (GE) flat
five pole make (061) 6767

Stop Tabs unengraved (black, grey, red or white) with
DPOT switch (rocker type) lip

professionals...
us to

te 411
CO se

ee
cc 0

[10.74

51.674

ir4.,74,41:-i-\  THE
Ez". AMAZING

DM02
A ready -built, tested and guaranteed digital theater oscillator.
Accurately generates the top 13 notes for your organ system and
reduces the complete tuning of your organ to ONE SIMPLE ad
iustment. New design gives selectable C to C output ranges or,
(approx.) 4k to tk (highest) or 2k to 4k or 1k to 2k, etc. right dour
to 16Hz to 32071 And this law compatible design is even smaller:
Only 3.Sin. x 3.71n. including gold-plated edge connexion

°MORT includes but It -in variable depth and rate frequenCy shift
iremulant.
CM02 113.31. DMO2T El 7.111.
SAJ 110: 7 -stage frequency divider in 14 -pin DIL package. Sine
or square wave input. Square wave output may be converted to
saw -tooth £1.94 each or 6 for 810.74 or 12 for 119.61.

-5E10- RESISTORS
CARBON FILM
VON (MIN RES) 1 ohm to 1M 5%, 1M2 to 10M 10% E12 2p eaCh
KW (STD RES, I Mm to 10 ohm: Saw IM1 to IOM: 10% El/ - 11 ohm to
1M: 5% El2and E24 20 each

'NW (0%10E110 ohm to 1M 1% Ell and E24 Sp each
WIREWOUND
305 IWIW MINI 0 22, 0.27. 0 33, 0 47 ohms I ohm 5% up

1.2 ohm to 270 ohm: 5% El 2 ISp

Also 1% Oxide, 1W Carbon Film. SW and lOW wirewound types stocked.
El}, 10, 12, 15, 18, 22.27, 33, 39, 41,56,68,02 and decades.
E241 11. 13, 16.70, 34. 30, 36, 43. 51.62. 75. 91 and decades.

TRANSISTORS & DIODES
AC127 1e4p BC2I3L top OF `151 42, 2A 400P IV Bridge 334,

AC120 1049 BC214L no BEY52 iy, 2N2219 2340
AC176 5C322 2149 00164 .6.6 2192646 48iP
AD161 '2MP DI. BC328 NO B2%61 series ,,,,L 2N2905 355p
AF117 Epp BC 337 276p 92155 series Iii. 2N2926 Or, Ye tap
BA%17 8, 5C335 257 C106D1 and Gn 169
BC107 lip BC Y71 24p MCRIO2 NZ 2N3053 nip
13C101 lip 130131 asp 0312955 UP 1N3052 OOP
BC109 lip BC132 S7p MJE2955 01.21 253055 3.3p
5C142 lip EI13131 2MP ts 15 miE3055 73p 2N3702 lilp
BCI43 lip BCI33 516. MPFIO2 fig 153703 15p
8C147 1249 50)39 alp 0071 Up 2613704 176p
BC148 Ing 00140 so 501460 elp 252705 117
BC149 tBC166Cip 13F258

TZ
2883706 15p

tip 13F259 777 T47 % 2613707 176p
BC IOC tsp 0P029 324p 70005 2324 2613705 Ibp
BC178

79
tip BFX30 32s, W04 Ilp 2f931119 27.4:

BC1 sip BF X84 334p ZI.1 Sip 2N3564
BC 152L
BC 1113L IC :;X:1; 334p iN914

3 2 T X108 is 2613903
45 2N3904 275p

25p

BC164L tsp BFX6/3 360 1N4148 Iv 2N0263 Me
BC212L no BFY50 17p 2A 5061V Bridge ego 2715459 64p
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If you're a constructor, I can think of no finer investment.
Do all your ordering in the comfort of your own home.
You'll find nearly all your wants in this superb catalogue.
Just think of it! 6,000 items and nearly 2,000 illustrations
spread over 240 pages.

I've been using Home Radio's Components Catalogues
for 16 years, so I can claim to know something about
them. The first aim of Home Radio's staff was to provide a
first rate catalogue of electronic components that was
easy to use. Next, they made it easy for you to order. They
provide a simple order form, or for a small charge-you
only pay for the stamps-they will send you six order
forms and six prepaid envelopes. And nowadays
everyone who has a catalogue can start a credit account.
Send off an order at any time and settle your account with
one monthly cheque. They even have the answer phone
so credit customers can ring up any hour of the day or

Today's finest Components
POST

Catalogue 85p plus 45P PACKING

POST THIS COUPON
with cheque or PO for £1.30

The puce of Cl 3C applies only to customers in the U K. and to
BFPO Addresses

1-40".4f: 1,--`1.41.7to
CO1VIRDNIEN7-s

night, seven days a week. A further incentive for credit
account customers is that after a year you get a new
catalogue, free! I feel sure that by now you'll want one of
these indispensable catalogues. Just fill in the coupon
and send it off with your cheque or postal order. The cost
is 85p plus 45p postage and packing, but remember they
give 14 coupons with every catalogue, each one worth 5p.
So there's 70p you can get back! It certainly is a gilt-edged
investment!

Please write your Name and Address in block capitals

I
NAME

ADDRESS

I

I
I HOME RADIO (Components) LTD., Dept. PE Regd No

234-240 London Road, Mitcham, Surrey CR4 3HD 912966. London

HOME RADIO (Components) LTD.. Dept. PE. 234-240 London Road. Mitcham. CR4 3HD Phone 0'-648 8422
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PE
EXCOMMUNICATION

ANCIENT and modern are brought together in a news report
concerning an archeological "dig" planned at Babylon.

We learn that the resources of present day technology, includ-
ing magnetometers and computers, will aid the team of
investigators in their search for the remains of the Tower of
Babel, that ancient international talking shop for affairs of
culture, and commerce.

The world has seen many changes since 2,000 B.c. The
modern "Tower of Babel" is represented not by a single
centre, but by an immense network of global telecommuni-
cations-its threads, material or immaterial, spreading out
in all directions, in all media. Today any "confusion" is only
apparent-not real-for it is a highly organised scheme thanks
to 20th century electronics. Yet demands for communica-
tion in all tongues, including new computer -age languages,
are never fully satisfied. Technology is constantly being
stretched to new frontiers in order to provide additional
channels and more sophisticated signalling methods to per-
mit a greater amount of intelligence to be transmitted fur-
ther distances with, of course, utmost reliability.

Almost coincidental with the recent official opening of the
new Post Office Research Centre, dedicated especially to
meet the great demands for increased, improved, and addi-
tional services in telecommunications, comes a thought -pro-
voking objective view of the anti -social effects some forms of
telecommunications have produced in Amercia in the cen-
tury since Alexander Graham Bell took out his patent for
a telephone in 1876.

In the fourth of his Reith Lectures (BBC Radio 4, Decem-
ber 3, 1975) Daniel J. Boorstin said:

. In the following century, every new advance of electronic
technology-from the telephone to the radio to television-tended
increasingly to isolate individual Americans and keep them at
home."

In this broadcast the speaker also stated:
 advancing technology tends to have a proportionately much

greater effect on large quantities than on small. The longer the
distance to be covered, the greater the power of technology to
reduce the required time. This means that, within the short dis-
tances that circumscribe man's everyday community, the powers
of this technology are negligible."

The above quoted comments are surely as applicable to
Britain as America, though we have yet to feel the deeper
effects of isolation and segregation of citizens that apparently
is commonly experienced in parts of the U.S.

Telecommunications through its manifold services has
proved a benefit to most people, in some way or another;
it is an indispensable mainstay of modern life. But what is
its likely long term effect upon personal relations; and can
we hope to escape total enmeshment within this network
with its battalions of automated peripherals? Ah, Mr Bell,
little did you realise just what would develop from your
original magneto -telephone. How strange and absurd it seems
that an invention intended to overcome distance and to bring
people "together" seems likely in its ultimate achievement
actually to isolate persons from one another at the local
community level. Is there a remedy, and in whose hands is
it likely to be found?

F.E.B.
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THE unit to be described provides intermittent
operation of the windscreen wipers, with a maxi-

mum delay of 25 seconds (variwipe facility) and a
programmed wash -wipe facility giving single handed
operation of the windscreen washers and wipers.

The unit can be fitted to all cars having 6 or I2V
electrical systems regardless of earth polarity, pro-
viding that the vehicle is equipped with self -parking
electrical windscreen wipers (single or two speed) and
an electrical windscreen washer.

CIRCUIT DESCRIPTION
The unit uses the by now familiar 555 timer i.c.

connected in its astable mode to provide the vari-
wipe facility. The circuit diagram is given in Fig. I.
C2 charges via VR2, VR3 and R3. The output at
pin 3 remains high until the voltage at pin 6 reaches
2/3 V.. When this value is .reacthed the internal
comparator causes pin 7 to go low and C2 dis-
charges through R3, and the relay is energised.

When the voltage at pin 6 reaches 1/3 V. TRI
and TR2 are turned off, hence the relay is switched
off and C2 starts to recharge and the cycle repeats.
VR2, VR3, R3 and C2 determine the time for which
the relay is off, whilst R3 and C2 determine the time
for which the relay is on. The relay needs only to be
energised for sufficient time to start the wipers until
the self -parking switch takes over, and with the com-
ponents used here, this time is approximately 0.5s.
VR2 is the main delay control, VR3 sets the fastest
running speed of the unit, C3 and D3 protect the
i.c. from the back e.m.f. of the relay.

Capacitor C5 and D4 decouple the supply to the
i.c. and prevent spurious triggering of the relay when
the brake lights, indicators, etc. are operated. With-
out D4 and C5 the supply voltage can drop momen-
tarily when the brake lights are operated. With these
components included the voltage at pin 6 will hardly
change. SI is the washer motor switch. On closing
SI, CI charges through RI, the surge limiting resis-
tor, and DI. This positive potential is passed to pin 6
via D2 which normally isolates CI from C2 prevent-
ing CI from charging via VR2, etc. Thus, closing

011111811111

COMPONENTS . . .

Resistors
R1 100 /W 10%
R2 3.9k0 +W 10%
R3 22k0 1W 10%

Potentiometers
VR1 10k0 lin. min. horiz. preset
VR2 -IMO lin. (with switch-see text)
VR3 100k0 I. min. horiz. preset

Capacitors
C1 1,000µF 25V elect.
C2 22µF 16V tantalum
C3 0.1µF 100V mylar or polyester
C4 0.01i.F 100V mylar or polyester
C5 470t.F 25V elect.

Diodes, integrated circuits
D1, 4 1N4001
D2, 3 1 N914
ICI NE555

Miscellaneous
FS1 20mm fuse -holder and 500mA anti -surge

fuse
RLA 12V single pole changeover (contacts 5A

rating) coil resistance greater than 1200,
e.g. min. open p.c. relay Doram 349-125

S1 s.p.s.t. biased toggle switch
S2 s.p.s.t. toggle switch (can be incorporated

with VR2-see text)
5A 8 -way connecting strip, Veroboard (38 x 24

holes) Olin. pitch, plastics box 4+ x 3 x 1+
in. (115 x 76 x 32mm).
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EXTRA CONN/
STRIPE COMP TS.

FOR ON/OFF
INDICATION 44%

Fig. 1. Circuit diagram of the controller

SI causes the washer motor to operate and the relay
to close which starts the windscreen wiper in motion.
CI is discharged through both the VR1, R2 and D2,
R3 combinations. VRI thus determines the time the
wipers continue to ope,rate after releasing Si. DI
prevents CI from discharging through the washer
motor when SI is released. With the components
selected the delay before the wipers self -park can be
varied between 4 and 11 seconds.

Switch 52 can either be a separate switch or be
ganged to VR2. Both alternatives have been tried

CONNECTING STRIPS

V

VR2
1M11

i S2

DASH
MOUNTED

PANEL

but the former was found to be slightly more con-
venient. If a warning light is required S2 should be a
double pole switch and the supply for the light being
taken from before D4 in order to preserve the
decoupling action of D4 and C5.

CONSTRUCTION
The circuit may be conveniently constructed on a

3,8 x 2.4in (80 x6Oinm) piece of 0.1in pitch Vero -
board (Fig. 2). If the suggested layout is followed

7V

DP 50. kITJUNTF:, P.,NE

Fig. 2. Veroboard cutting details and component layout
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Fig. 4. Washer motor
wiring details for positive
earth vehicles, before and
after connection to the
unit
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the only breaks necessary are the four beneath the
i.c. and the three between the relay pins.

Construction should commence with cutting and
trimming the board to fit into the case, then the
three holes for the relay should be enlarged with a
small round file or drill.

When the board has been assembled connect S2
and VR2 and then connect points a and b to a
suitable power supply (a 9V battery will suffice).
Set VR3 to maximum resistance, close S2 and after
a short delay the relay should be heard clicking on
and off. If all is well fit the circuit board into the
Ca 'n insulating spacers, and connect the flexible
lea necting strip as in Fig. 2.

INSTALLATION
It will be necessary to determine the type of wind-

screen wiper motor used and the method of wiring
it, before the unit can be installed. Various con-
figurations and the corresponding connections to the
correcting strip are shown in Fig. 3.

The relay specified has contacts rated at 5A, which
have proved quite adequate since they are hardly
ever required to break the supply to the wiper motor.
For the washer motor the connection to point e
from SI should be taken from the motor side of the
switch for negative earth vehicles. For positive earth
vehicles a slight modification will be needed,
Fig. 4.

SETTING UP
Having installed the unit with VR1 and VR3 set

at maximum resistance, VR2 should be set to mini-
mum resistance and S2 closed. After a short delay
the wipers should make one sweep and then self -

to

park. The value of VR3 should be reduced until
there is about a I second delay between the wipers
parking and the relay closing to initiate the next
sweep. It is advisable to hinge the wipers away from
the screen to prevent any damage caused by
"wiping" a dry screen.

Next VR I can be adjusted; closing SI should
cause the washers to operate and the wipers to work
continuously for about II seconds. The value of VR I
should be reduced so that the wipers operate for
long enough to clear the screen and so that the relay
contacts open half way through a sweep of the
wipers, in order to minimise the possibility of the re-
lay contacts having to break the supply to the wiper
motor.

USES
The three functions: continuous wipe, variwipe,

and wash -wipe can be used independently. With the
wipers operating continuously, closing SI washes the
screen as nonmal. With the variwipe in action, closing
SI results in the programmed wash -wipe after which ,
the wipers revert to the variwipe action. If both the
wipers and the variwipe are off, closing SI results in
the programmed wash -wipe.

Finally, with the wipers off or on variwipe a very
quick flick of SI will start the wipers working for
the preset interval, without giving the .washer motor
time to spray more than a few drops of water onto
the screen. This last feature is very useful for clearing
the screen of spray from passing lorries, etc. whilst
on the motorway.

For cars without electric windscreen washers, com-
ponents SI, DI, RI, D2, Cl, VR1 and R2 can be
omitted. They oan be retained, however, to preserve
the screen clearing action as described above.

Practical Electronics February 1976
115



the required depth (i.e. root depth). Then when the
instrument is switched on a direct reading of the
soil saturation level is displayed on the meter.
(Saniration being defined as the point at which, when
appiled io the soil, water is no longer absorbed and
beg rs to on the surface.)

SOIL SATURATION METER

GROWING plants today is rapidly becoming a
necessity with the ever increasing co;t of food.

Also being a very popular pastime, it is surprising
how many people still leave the success of their
labours to either luck or their possessing those
coveted "green fingers".

Plants can wither and die in harsh dry summers,
but in the other extreme, over watering can also be
damaging since it can lead to rotting of the roots.
To enable the gardener to control and maintain a
careful watch on the moisture content of the soil,
the Satometer described in this article was produced.

The instrument is a small hand unit and is very
simple to use. It consists of a small hand-held box
with a meter display and is powered by a small 9V
battery. Firstly, a probe is pushed into the soil to

CIRCUIT OPERATION

The c rcuit diagram is shown in Fig. 1. The unit
consists of a multivibrator whose output feeds a
diode bridge circuit via a capacitor. The capacitor
is incorpo-ated to isolate d.c. thus preventing possible
polarisation of the probes and ensuring repeatable
readings. If any d.c. flows through the probes a
gradual cxide formation takes place which can
slowly alter the calibration of the instrument.

The multivibrator design used is conventional,
except for the inclusion of Zener diodes Dl, D2 and
D3. These have been added so that circuit operating
conditions do not vary as the battery ages.

Soil saturation is displayed on a 100,uA meter
connected via a calibrating resistor across the diode
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Fig. 1. Circuit diagram of the Sat ometer

COMPONENTS . . .

Resistors
R1 4 7kfl
R2 4.7kfl
R3 82kfl
R4 82kfl
R5 4.7kfl
R6
R7 68kfl
All 10% +W carbon

Potentiometers
VR1 22kfl lin.

Capacitors
C1-2 0.1uF plastic or ceramic
C3 0.47pF plastic or ceramic
C4 0-11.1F plastic or ceramic

Semiconductors
D1-3 5.1V Zener diode (BZY88 5V1)
D4-7 1N914 or 1N4148
TR1-2 BC107

Miscellaneous
S1 3 -way 2 -pole switch
ME1 100uA meter movement (SW100)
SK1 Din socket
PC1 Din plug
9in. x fin. dia. (230mm x 10mm) copper tube, 11in.
(280mm) 6BA threaded rod, fin. dia. (8mm x 20mm)
brass rod, 9in. (230mm) flexible insulation (an old
p.v.c. cable sheath of the correct size will suffice)

NM

51b

bridge. Capacitor C4 smooths the supply to the
meter.

CONSTRUCTION
Constructing the unit is straightforward, the most

difficult part being the large hole in the front panel
for the barrel of the meter. In the absence olf a
proper tool to make this, one can use the standard
method olf drilling small holes round the circum-
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SATOMETER WIRING

Fig. 2. Internal layout and Veroboard details Fig. 3. Details of the probe
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ference of the hole to be made, knocking the centre
out and then filing down the rough edges .with a
round file.

CASE
Plastics boxes obtainable from most hobby shops

give a very professional appearance to the finished
instrument. The one used in this article was supplied
with a front panel ready for drilling. The front
panel is held by four posts, one at each corner of
the box and these were also usefully employed to
anchor a piece of bent aluminium which provided
a battery space. Foam draught excluder was then
used to hold the battery in place.

The only other piece of metal work is the cali-
bration pot bracket which, as can be seen, is very
simple. This completes all of the hardware. It can
all be assembled in the box or on the front panel as
appropriate. The component board should now be
dealt with, and when complete this fits on the rear
of the meter.

The component board is constructed on Vero -
board, and the layout is given in Fig. 2.

PROBE DETAILS
The probe is made from a tube of copper piping

and a solid brass or copper tip, with an insulating
coat along the whole length, except for the area
indicated in Fig. 3. The tip is insulated from
the main stem by an old plastics "Biro" stem as
shown. Brass is a good material as the non -
insulating parts require no treatment against rust,
and the wire connections at the blunt end can be
soldered direct. To ease insertion into the earth
the end is filed into a point.

Insulation of the rod is important and a coating
that will not come off when the probe is inserted
into the ground is essential. A good hard paint
well keyed onto the rod is therefore used. Finally,
a din plug and socket and a length of wire are used
to connect the probe to the instrument.

SETTING UP
Testing of this unit is done by obtaining a bucket

of soil from your garden and watering it until it
can absorb no more. The soil is then saturated and
with the Iprobe inserted to about half the bucket's
depth, the calibration potentiometer is adjusted until
the meter reads 100 per cent saturation. The unit
is now ready and calibrated for use.

USE OF THE SATOMETER
The full benefits of the Satometer cannot be

realised unless plant requirements are known. A
trip to a local library would therefore be worthwhile
to give you all the information required, as it is a
far reaching subject which is impossible to cover
here. However, for the majority of plants a 50 per
cent level is usually adequate. Roses, for example,
will be happy with anything from about 30 per cent
to 70 per cent. Marrows are watery plants though
and prefer an average of 80 per cent with only plus
or minus 10 per cent variation for good results. So
by adjusting your watering techniques you should be
able to get results as good as the experts.

...IIIENT
MONTH*

SYNCHRONOME
Th s is the TTL equivalent of the more
expensive kind of mechanical metronome, with
accented beat for duple, triple and quadruple
rhythms. Ideal aid for the musician

PEAK LEVEL INDICATOR
A versatile stereo add-on unit for the hi-fi
enthusiast which can find use as a tape recorder
level indicator, or, with a calibrated attenuator,
as a compact a.c. voltmeter

TM FILTER
A very deep notch filter with associated
feedback to sharpen the response, this device
can be used to measure the total harmonic
distortion generated by amplifiers, tape
recorders, and hi-fi equipment in general

* "THE ACCENT IS ON MUSIC"

PRACTICAL

MARCH ISSUE ON SALE FEBRUARY 13, 1976
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VENUS PROBE
Another milestone in space and

astronomical history was made by
the arrival of Venus 9 and 10, the
two Soviet spacecraft with the facili-
ties of landing two descent craft on
the surface of Venus, the mystery
planet. The history of this mission
follows a more or less normal pat-
tern; the vehicles were launched
according to plan and made their
swift journey from Bikaner to the
vicinity of Venus.

The five -month journey was com-
pleted without mishap and then the
drama began. Previous attempts
had been made to land descent craft
but none had succeeded in reaching
the surface of the planet. On this
occasion, however, two descent craft
were landed, one from Venus 9 and
the other from Venus 10. The
two landings were made at different
points on the surface but at almost
the same time.

TOUCH DOWN
The descent craft landed at a

speed of between 7 and 8 metres a
second. Pictures were taken imme-
diately after landing for, as it turned
out, there was no dust to be dis-
turbed, as on Mars and the Moon.

The descent craft from Venus 9
landed on a plateau which was
approximately 2,500 metres above
what might be termed the Venusian
"sea level". The descent craft from
Venus /0 landed on a plain some
2,200 kilometres away from the
other craft. It is, therefore, a very
unique situation where two levels of
the planetary surface could be
assessed at the same time. The
Venus /0 craft sent back some very
remarkable photographs which could
be turned over to the newspapers
without further processing.

Once again here was a situation
for which the planners were not
prepared, yet the results so dramatic-
ally obtained were the result of very
special design techniques. Since the
atmosphere of the planet was so
dense it had been assumed that the
light reaching the surface from the
Sun would be at a very low level.
The cameras were, therefore, de-
signed for very low level lighting.
The result was perfect pictures of
the Venusian surface.

FIRST PICTURES
The first picture sent back was

from the craft which landed on the
plateau. This showed a scattered
collection of rocks, large and
typical of young mountainous
regions. The next picture from the
plain was quite different, showing
rocks from an older type of moun-
tainous landscape. It would seem
that from the examination of the
rocks that they are laminar and
sedimentary in nature. These are
well known types with which geolo-
gists are familiar.

BY FRANK W. HYDE

The landscape showed rock out-
crops among the more general
debris. A Soviet planetologist, Dr
Mikhail Marov, said that the plain
showed a stony desert. This means
that Venus can be classed as a
young and still living planet. So
though the same pattern appears as
for all the solid planets, the surface
of Venus is arid and uninviting. It
is also very hot and the crust is
probably pliant for this reason.

The formations on the plateau
show that it is probably tectonic
and the fact that some of the rocks
show recent fracture may indicate
some volcanic activity. Considering
the nature of the accumulations, the
dark colour and content of radio-
active elements, these rocks would
appear to be similar to the basalt
rocks on Earth. Similarly, the his-
tory of the crust formation like the
Moon and the Earth confirms that
there is a standard geochemical pro-
cess on all the solid planets. Thus.
though having a different appearance
from each other they are still a
standard type.

ATMOSPHERIC STUDIES
During the lowering of the descent

craft which took about 75 minutes
physical and chemical parameters
were measured. The optical nature
of atmosphere was studied and also
the structure as the descent craft
went lower and lower towards the
surface of the planet.

During the time that signals were
received, which lasted some 65
minutes for each descent craft, mea-
surement of the light was recorded.
The photography of the terrain and
an examination of the nature of the
rocks near the craft was also made.
In both the pictures returned it was
possible to see the curved horizon

of the planet. The actual tempera-
ture was somewhat higher than
had been suspected. This was 465°C;
the wind velocity at the surface was
3.5 metres/sec, and the pressure of
the atmosphere 92 atmospheres.

SPECIAL TECHNIQUE
The photography was by a speci-

ally developed system which con-
sisted of a panoramic television
system with opto-mechanical scan-
ning. The pictures were relayed
via Venus 10. The pictures will, of
course, be the subject of extensive
study for they have in the
words of Chief Topographer, Boris
Nepoklonov, "we can surely dis-
miss already the old idea of Venus
as a desert created by constant wind
erosion, and an extreme range in
temperature".

Rocks were not sharp but resemble
pancakes with sections of cooled
lava or weathered rock debris in
between. From the standpoint of
geochemiStry, Alexander Badilev-
sky, says that everything points to a
planet that is "living". However,
this is something to be studied both
in the pictures and from the results
of other experiments which are
part of the Venus mission.

SECOND GENERATION
The two main spacecraft Venus 9

and Venus 10 could be said to be
the second generation of automatic
stations intended for a deeper study
of Venus.

The special heat resisting shell is
cast off after the first stage of
braking; this makes it possible to
instal experiments outside the shell
of the craft, thus providing greater
facilities for study of the planet.
Also, it was possible in the new
design to instal better shock ab-
sorbing equipment which could have
a high degree of stable orientation.

Many problems arose in the re-
design of the shell which had to
be small and capable of withstand-
ing temperatures up to 2,000°C and
a frontal force of more than 300
tons when entering the Venusian
atmosphere. Further, it had to be
easy to jettison the heat shell.

Perhaps it would be right to con-
clude this story of the new and very
exciting chapter in the exploration
of the so-called mystery planet by
citing Dmitry Grigoryev's words-
"We geologists of the Earth find it
difficult at first glance to suppose
that we are seeing on these photo-
graphs outcrops destroyed in situ. It
looks more likely that some un-
known force has scattered these
rocks over the planet's surface.
Perhaps they fell or slipped down
from the surrounding rocks. It
could also be caused by meteorite
craters of gigantic size. They do
resemble the sedimentary rocks well
known to us."
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Build an oscilloscope.
As the first stage of your training,

you actually build your own Cathode
ray oscilloscope! This is no
toy, but a test instrument

that you will need not only for the
course's practical experiments,
but also later if you decide to

develop your knowledge and enter the
profession. It remains your property
and represents a very large saving

over buying a similar piece
of essential equipment.

PLUS
FREE GIFT!
ALL STUDENTS ENROLLING IN
OUR COURSES RECEIVE A FREE
CIRCUIT BOARD ORIGINATING
FROM A COMPUTER AND CON-
TAINING MANY DIFFERENT
COMPONENTS THAT CAN BE
USED IN EXPERIMENTS AND
PROVIDE AN EXCELLENT
EXAMPLE OF CURRENT
ELECTRONIC PRACTICE

This hobby
brings big
rewards.

A soldering iron and a screwdriver. 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 how easily the
subject can be mastered and add a new
dimension not only to your hobby but also to
your earning capacity.

All the training can be carried out in the
comfort of your own home and at your own
pace. A tutor is available to whom you can
write, at any time, for advice or help during
your work. A Certificate is given at the end
of every course.

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.

3

Carry out over 40
experiments

on basic circuits.
We show you how to conduct

experiments on a wide variety of
different circuits and turn the

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

equipment, radio, t.v. etc.

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.

U. is MIENNIIIMIN1=====MIN
I Brochure without obligation to:
 BRITISH NATIONAL RADIO
 & ELECTRONICS SCHOOL, Dept. EL26
I P.O. Box 156, Jersey, Channel Islands

NAME

II ADDRESS

(Block caps please)
II on so NE - No we ow Eli - as so - NE - - in me in
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Sawn." was voted Mgtof I systemt tutu or Posner Motoring Mumma E le tr n lc !gn ion Hit

SUNINFila IA]
The tried, tested, proven, reliable, complete,
professional, capacitive discharge,

i

ORDER NOW
TO ELECTRONICS DESIGN ASSOCIATES DEPT. Pat

112 lath Street. Walesa, Wa1 3DE. Phone 331152.

FROM Nun

AtYrr .

Dh

SPIIMIRITE MK 2 PIE Amway kW  211.113

ITE MK 2 RN* 5x 5 Isseties ear*  213.1111

SPANKNITE MK 2 Rea* Belk Palau arth  (1351

*ilea altrieever ukase a 12.75
R.P.M. Uaell NV.= le Ike due alb  22.42

Clain Na
(Seal SAE it beanies way nuked)

I

I

I

Sparkrite MK2 is a high performance, high quality. capaci-
tive discharge, electronic ignition system.
Because 61 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-
minated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high
ft P.M. Contact breaker bum is eliminated by reducing the
current to about 1/50th of the norm. It will perform equally
well with new, old, or even bully pitted points end is not
dependent upon the dwell time of the contact breakers
for recharging the system. Sparkrite Incorporates a 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 are not completely foolproof in this re-
spect

Sunnite can therefore give you: -
up to 20% better fuel consumption, instant all wuttur
staffing. 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 Nu
air pollution, smoother running, continual peak perfor-
mance.

THE KIT -COMPRISES EVERYTHING NEEDED
Ready drilled pressed steel case coated in matt black non
resin, ready drilled base and heatsink, top quality 5 year

guaranteed transformer and component.. cables, Coil con
nectors, printed circuit board. nuts bolts silicon grease
full instructions to make the kit negative or positive unn
and 10 page installation instructions.

OPTIONAL EXTRAS
Electronic N.P.M. Ilathatiort.
This can be included in the unit to prevent over revving
an advantage to most companies. hire firms high pedor
manc drivers etc
Electronic/conventional ignition switch.
Gives instant changeover from -Spartan.- ignition to con
ventional ignition for performance comparisons. static tim
ing etc.. and will also switch the ignition off completely
as a security device. Includes switch, connectora mounting
bracket and instructions. Cables excluded.

PRICES
D I 0 assembly kit E10.93 incl VAT post and packing
Rawly hull, unit 113.86 Ind. VAT. post and packing
(Both to fit all vehicles with coil/distributor ignition up to
B cylinders.!
Switch for instant changeover from 'Sorkin* ignition to
conventional ignition 12.79 incl. V A.T. post end packing
RPM limiting control 12 42 inn VAT post and packing
(Fitted in case on ready built unit, dashboard mounting
nn kits

WELCOME

AT LAST! THE GREAT RADIO OFFER WE HAVE
BEEN WAITING FORT Think of the year 1984
and what might be produced then-now get the
ASTRAD SOLAR MK 11 and SEE for yourself
that the Russians have done it all NOW!
It s a radio enthusiasts dream come true' This
Brand New. space-age model is so fir ahead
of its time it will probably make your present
radio seem like a "crystal set"! Compare its
performance with other radios costing up to £80
or more-we'll refund your money in full if

you re not absolutely thrilled! Fantastic specifi-
cation! Latest advanced solid state. multl-
transistor INTEGRATED CIRCUITS for maximum
selectivity. reliability and interference rejection.
Instant PUSH BUTTON multi -waveband end
function selection. Wider band spread with
latest automatic electronic lock -in' prismatic
colour change visual indicator for pin -point
tuning. plus switch -in automatic frequency
control for ultra perfect tuning sensitivity.
EVERY WAVEBAND instantly at your fingertips
including VHF. standard long, medium and a host
of short waves to cover the four corners of the
earth 24 hours of the day, including all normal
stations, local city and regional broadcasts.
commercial. pop and continental stations plus an
incredible variety of specialised transmissions.
short mobile. experimental transmissions end
messages from all over the world! Separate
Treble and Base plus ON/OFF. HI LO volume
controls for utter perfection of reproduction
and tone. Large single rotary station tuning
control. Electronically controlled dial Illumine-
tion (for use In dark) with energy saying feature.
DIN inputioutput socket for tape recorders.
record players. etc. TV style co -axial and
additional sockets for short-wave and car aerials,
persons) earphone. external power supply, etc.
Completely portable-runs economically on
standard batteries obtainable everywhere, or
direct through battery eliminator from 220/250V A.C. Mains supply. Also fabulous as s CAR RADIO' Beautiful teak effect finish cabinet, size 13iin. x 9f in. x 31 in. overall

approx. incorporating "fold -away carry handle. Internal ferrite rod aerial plus 31in. telescopic swivel antenna. Complete with full operating instructions and
WRITTEN GUARANTEE (full U.K. service facilities and spares). ONLY 929115 box, post etc. TSp. BUT WAIT, for only lip extra you can also get the

tonal "COMPUTERISED" WORLD TUNING GUIDE (enables you to zone and time in a flash for transmissions the world over-even lets you
know when to tune into the U.K when abroad-No guessing, No messing,) plus standard long life batteries (send total E31.59). Mains/Battery Eliminator
under half price if purchased with Radio. Yea, only E2.12 spire, If required. (Send total £33.87). Send quickly. 7 days' mail order approval from receipt
of goods Refund If not delighted. Or call at either store. Access a Barclaycard* welcome-Please state number when ordering by post.

Dept. PE/41, 184 UXBRIDGE ROAD, LONDON W12 LAO (Thur. I, Fri. n
Lane). London, W.C.1. (Thur. 7). Both Mon. to Sat. 9 to e.

II

IIIVAIN

SHRINKS
the WORLD

itol3f2xW2x3%
nches r ,eral,

A ASTRAD SOLAR
PORTABLE RADIO&

COMMUNICATIONS RECEIVER

fUlftftl.NDIeTOR
with AUTO -STATION COLOUR CHANGE

moDELs INTEGRATED
CIRCUITS

EQUIVALENT TO

TRANSISTORS
AND DIODES

YEARS AHEAD IN SPACE-AGE
TECHNOLOGY,OUALITY,PERFORMANCE,
RELIABILITY AND
VALUE! A 11

ANpin ANEW

GIANT SPEAKER MODEL

ithWORLDVVIDE
w RECEPTION

THOUSANDS OF TRANSMISSIONS
IONS POUR IN THE

OUR CORNERSOF THEFROMEARTH,

AVEBANDS: "

AUTOMATIC FREQUENCY CONTROL

Mains/Battery
Eliminator £4.25
SPECIAL -BONUS:

Under half price
if purchased with
Radio ONLY C2.12!

OUR EARTH SHATTERING0PRICE

NOTso -r Eve4
mKETv'pREmE,
foR11-"s lc

1:1124:1MkIk11*-1141_01

*
Arfriuso
winimsvais
COMPUTERISED
WORLD TUNING GUIDE

No more guesswork -instant data at your
fingertips enables you to zone and time
in a flash for transmissions the world over!

(facing Shepherds Bush Green) Also 37/38 High 14elborn (opposite Chancery
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1144f6MOS
I.0s

By D.B. JOHNSON-DAVIES Et A.M. MARSHALL B.A.

PART 2

THE opening article of this series described the
main basic element from which complementary

mos i.c.s are constructed - the complementary
inverter pair. This is an arrangement where n- and
p -channel MOSFETS are connected in series to operate
in push-pull fashion across the supply rails (Fig.
2.1).

When one device is on, the other is off and the
idling or quiescent power consumption is a few
nanowatts. The switching characteristic of the cmos
inverter very closely approaches that of the ideal
switch. The switching thresholds of the two devices
are typically 45 per cent of the supply voltage. Thus
cmos has a high degree of immunity to noise-a
powerful attribute in industrial and automotive
applications.

Switching power consumption increases linearly
with operating speed. At 2MHz a typical cmos gate
will consume I mW at 5V-the same as a low -power
rrt. gate. At 20kHz the power consumption of the
cmos gate will reduce to 0.01mW, while the con-
sumption of the TIT gate remains at 1 mW.

Finally, it was shown that cmos operates from a
single positive supply which, for standard devices,
can be anywhere in the range of 3 to 15V. The posi-
tive rail is called VDD, since the drains of the
p -channel devices are connected to it. The other rail
is generally referred to as Vss, since the sources of
the n -channel devices are connected to it. It is nor-
mally OV but can be negative if the signal has a
negative swing.

THE TRANSMISSION GATE
Another way of arranging the n- and p -channel

devices is to connect them in parallel instead of in
series as in the inverter. This forms the cmos trans-
mission gate which has a considerably superior per-
formance over any other form of semiconductor
switch. It behaves as a bi-directional single -pole,
single -throw switch with a very high off/on resis-
tance ratio of 109 ohms. It can handle both analogue
and digital signals.

All cmos i.c.s are constructed from the two basic
building blocks; the inverter and the transmission
gate. The transmission gate enables cmos to do
things that are virtually impossible with other logic
families.

The basic transmission gate circuit is shown in
Fig. 2.2. The transmission gate is on when the gate
of the p -channel device is at OV and the gate of
the n -channel device is at VDD. When the levels at
the gates are reversed, the transmission gate is off
and a resistance of about 10" exists between the
input and the output.

In the basic form shown in Fig. 2.2 the resistance
between the input and the output when the trans-
mission gate is on (RoN) is several hundred ohms;
the actual value varies rather sharply with the
voltage applied at the input. The addition of a third
p -channel device to delay the turn off of the
n -channel device, gives a much flatter RON versus
VIN curve. This enables the transmission gate to
switch analogue signals with very low distortion.

The advantage of having opposite polarity devices
in parallel, is that the analogue signal can swing over
the whole cmos supply range. With a single device,
the signal swing is limited by the gate threshold.
Furthermore, with the complementary pair, the
signal can flow both ways.

The circuit of Fig. 2.2 is used extensively in the
fabrication of flip-flops, latches, shift registers and
counters. It enables these functions to be imple-
mented much more economically than the equivalent
bipolar functions, which means that more logic can
be integrated on a cmos chip. As an example, a
D -type flip-flop in cmos requires an eighth of the
chip area as the same function in Tn..

THE BILATERAL SWITCH
When the parallel pair is combined with an

inverter, as in Fig. 2.3, we have the cmos bilateral
switch. This is operated by the application of a
"0" (Vss) or a "1" (VDD) to a single control terminal.
When the control pin is high, both the n- and p -
channel devices are on; thus the switch is on.
Similarly, both parallel devices are off when the
control terminal is low.

LOGIC GATES
NOR and NAND gates are readily formed by Com-

bining the complementary inverter pairs in series-
parallel'arrangements.
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If p -channel devices are connected in series from
the positive rail to the output, and the n -channel
devices connected in parallel from the OV rail, NOR
gates are created (Fig. 2.4).

On the other hand, if the p -channel devices are
put in parallel and the n -channel devices in series,
NAND gates are formed (Fig. 2.5).

For clarity these arrangements are represented in
Figs. 2.4 and 2.5 by interlocking 'pushbuttons. It can
be seen, in the case of the NOR gate, that if all inputs
are low, then all the series transistors are on and the
output is high. If one input is high, then one of the
series transistors will be off and the output will be
low, whatever the state of the other inputs. Similarly

Fig. 2.1 (left). Complementary p- and
n -channel devices connected to
form the basic CMOS element, an
inverter
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with the NAND gate; if all inputs are high, the out-
put will be low since the n -channel devices in series
will all be on and connect the output to the OV rail.
If any input goes low, then the output will be high.

FAN -IN AND FAN -OUT
cmos has limited fan -in and almost unlimited fan -

out. As shown above, each extra input to a gate
requires an additional complementary pair. This in
practice limits the number of inputs, for standard
gates, to four. The reason for this is that what is
known as pattern sensitivity at the output, becomes a
significant problem as the number of elements in a
gate is increased.

Pattern sensitivity can be understood by referring
to Fig. 2.4. When all the inputs are low, the output
is connected to Vin, via the series p -channel devices.
If the output impedance is to be held within reason-
able limits, then as more elements (i.e. inputs) are
added, the on resistance of each series device musf
be increased. This is done tby enlarging their
geometries or chip areas. Similarly, the n -Channel
devices in the NAND gate (Fig. 2.5) have to be progres-
sively increased in size.

BUFFER SOLUTION
The solution to pattern sensitivity is to buffer the

gate output with two inverters. This need not in-
crease the chip area, since smaller geometry transis-
tors can be used to generate the logic function while
only two large transistors are required for the final
output inverter.

Apart from eliminating patterning, output buffer-
ing improves cmos performance in several other
ways. Since the input geometries are small, the input
capacitances are reduced thus increasing the perfor-
mance at high speeds. Output drive can be truly
symmetrical, since there is only one sink or source
transistor regardless of the number of inputs. The
added buffer stages also provide increased voltage
gain, which further improves the switching transfer
characteristic and increases the noise immunity (Fig.
2.6).

Fan -out is limited only by the effect on operating
speed of paralleling output capacitances. The d.c.
fan -out amply covers any designer's practicable
requirements; being more than 100.

PART NUMBERING SYSTEMS
This series of articles is concerned with the stan-

dard cmos logic family, which was originated by
RCA as the CD4000 series under the trade mark
COS/MOS. In 1971 Motorola made a firm commit-
ment to the production of cmos with the announce-
ment of not only second -source versions of some of
the CD4000 series, but also some special Motorola
designs. The Motorola trade mark is McMOS.

Today Motorola and RCA are, by far, the two
largest producers of the standard cmos logic family.
This series of articles will, therefore, be confined to
the products, and their various designation systems,
of these two companies.

The situation is that both companies offer a range
of cmos devices which are pin -for -pin replacements
for one another, although the precise specification

and the internal construction may vary between the
two companies. Also, both companies manufacture
cmos devices which are special in-house designs but
which are not necessarily second -sourced by the
other.

PREFIXES AND SUFFIXES
RCA prefix cmos devices, CD4---; while Motorola

uses MC14---. Thus the CD4001 is equivalent to
the MC14001. The infix 5 appears in parts originated
by Motorola and has no other significance. Thus the
MC14518 is equivalent to the CD4518.

Suffixes indicate type of packaging and operating
temperature and voltage range. The ordinary com-
mercial plastic packaged device is the type that will
be used throughout in these articles.

For this type of device Motorola uses the suffix
CP which specifies an operating voltage range of 3
to 16V, and an operating temperature range of -40
to +85°C.

RCA uses the suffix AE or BE. AE specifies 3 to
15V operation over the temperature range -40 to
+85°C, while BE specifies 3 to 18V operation
over the same temperature range and incorporates
output buffering (see above under fan -in).

/ GATE

DATE WITH DOUBLE
BUFFERS

Fig. 2.6. Comparison of the switch-
ing characteristic of buffered and
unbuffered gates. Feeding the gate
output through two inverters gives
an ideal transfer characteristic,
increases noise immunity and
avoids output patterning

CONTROL SWITCH

4016
4066

Fig. 2.7. Package diagram of the
4016 and 4066 quad analogue
switches. Each switch is indepen-
dent and can transmit signals with
a bandwidth of up to 50MHz, while
the on off control pins can be
switched at up to 10MHz
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Other suffixes indicate military -grade devices or
more expensive packaging, and need not concern us
here.

Therefore when cmos devices are described and
used in circuits in these articles and no prefixes or
suffixes are used, it should be understood that
reference is being made to the commercial plastic -
packaged range, described above, from either
Motorola or RCA.

THE QUAD ANALOGUE SWITCH
cmos technology has produced an excellent means

of switching analogue signals. The cmos bilateral
switch avoids the drawbacks encountered in bipolar,
f.e.t. or single -channel mos analogue transmission
configurations. Also it can be used independently of
any other logic or component in many systems that
require fully -floating switches.

The 4016 contains four independent bidirectional
switches in one 14 -pin dual -in -line package (Fig.
2.7). The switches are purely ohmic with an on
resistance of about 300 ohms and off resistance in
the region of 1011 ohms. They will transmit
frequencies of up to 50MHz, while the on/off control
pin can be switched at up to 10MHz. This makes
it a simple matter to multiplex video signals with low
distortion. A simple, high-performance oscilloscope
trace doubler/quadrupler using this technique will be
described later in this series.

REMOTE SWITCHING
The matching 'between four switches on a chip is

excellent and crosstalk is low; typically -50 to
-80dB. The control is isolated from the switching
circuit and has a very high impedance of 1012 ohms.
Thus the 4016 would be excellent for remote switch-
ing over long lines in noisy environments. Another
application is in switching electronic organ -stop
filters. Pre -arranged mixtures of stops can also be
selected by a simple toggle switch.

The only constraint on the switched signal relative
to the control signal is that the switched signal must
never exceed the levels of the supply lines. Thus if
a sine wave of 10V peak -to -peak with an average
value of OV is to be switched, V,, must be at least
+5V and Vss at least -5V.

The output of cmos devices is generally the
inverter. This is a "totem pole" structure whereby the
output is always at either VDD or Vss. Certain appli-
cations, such as digital filters, require outputs similar
to the TTL open -collector output. This is easily imple-
mented with the 4016, as is three -state operation for
common bussing of outputs. This will be discussed
later.

An alternative pin -compatible device to the 4016
is the 4066. This has a lower Roy; of around 80 ohms
at 15V.

The 4016 is one of the few cmos devices where
the specification varies considerably between manu-
facturers. For critical applications the data sheets
should be consulted.

Next month: CMOS gates and flip-flops. How gates
can be biased in the switching region to give low
power, high gain linear amplification. An oscillo-
scope trace doubler will be described.

BLIND CALCULATORS

TH
E development of two new calculators from
America should be of great help to the blind.

Developed by the American Foundation for the Blind,
one calculator has braille output and the other a voice
output.

The braille calculator is a modified standard five
function type with a floating decimal point and equipped
with a braille cell. Within the cell is a two -by -three array
of solenoids positioned beneath a similar array of small
pins. Energising the solenoids forces the pins above the
cell surface in patterns which represent the decimal
point and numerals 0 to 9 in braille.

The audible calculator, developed for the Foundation
by Telesensory Systems Inc. of California, has a 24 -
word vocabulary built into a speech generating read-
only memory i.c. It has six basic functions, including
square root, percent, automatic constant, floating decimal
and an eight -digit visual display.

The speech key can be depressed repeatedly to
announce the display information without initiating
further calculations.

The American Foundation for the Blind hope to be
able to offer these calculators on a world-wide distribu-
tion basis.

SKY LINK
HE world's biggest communications satellite success-

!

-"r"
fully launched from Cape Canaveral in September,

is now undergoing tests and will go into service shortly
over the busy Atlantic region carrying phone calls to
and from the UK, the rest of Europe, North and South
America, Africa and the Middle East.

The satellite is capable of carrying more than 6,000
telephone calls and two television channels at once. It
is the first of a new generation of high capacity satellites
to be launched over the coming years.

Nearly eight feet taller than a London double-decker
bus, the satellite is provided by the International Tele-
communications Satellite Organisation (Intelsat) in which
the UK is the second largest shareholder. United King-
dom calls will be handled by the Post Office's earth
satellite station at Goonhilly, Cornwall.
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RADIO EXCHANGE LTD. ALL PRICES
INCLUDE

VAT

NEW EDU-KIT MAJOR

411.

S... "a 6
0

COMPLETELY SOLDERLESS
ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

 4 Transistor Earpiece
Radio

 Signal Tracer
 Signal Injector
 Transistor Tester NPN

-PNP
 4 Transistor Push Pull

Amplifier

 5 Transistor Push Pull
Amplifier 7 Transistor Loud-
speaker Radio MW/LW. 5 Transistor Short
Wave Radio

 Electronic Metronome
 Electronic Noise Genera-

tor

 Batteryless Crystal Radio
 One Transistor Radio. 9 Transistor Regenera-

tive Radio 3 Transistor Regenera-
tine Radio

 Audible Continuity
Tester

 Sensitive Pre -Amplifier.
 24 Resistors  21 Capacitors  10 Transistors  3:- Loudspeaker  Earpiece  Mica Baseboard
 312 -way Connectors  2 Volume Control.  2 Slider Switches  1 Tuning Condenser  3 Knobs
 Ready Wound MW/LW/SW Coils  Ferrite Rod  8; yard. of wire  1 yard of eleeving, etc

Complete kit of parts including construction plans
Total building costs £9.99
P.P. and Ins. 65p

ELECTRONIC CONSTRUCTION KITS
E.C.K. 2 Self Contained Multi -Band

V.H.F. Receiver Kit.
8 transistors and 3 diodes. Push pull output.
3in loudspeaker, gain control, superb 9 section
swivel ratchet and retractable chrome plated tele-
scopic aerial, V.H.F. tuning capacitor, resistors.
capacitors, transistors, etc. Will receive T.V.
sound, public service band, aircraft, V.H.F. local
stations, etc. Operates from a 9 volt P.P. 7

battery (not supplied with kit).

Complete kit of parts £745 P.P. and Ins. 5Sp
INCLUDING CONSTRUCTION PLANS

E.C.K. 4
7 Translators, 6 tuneable wavebands, MW, LW, Trawler Band
8 Short Wave Bands. Receiver Kit.
With bin x 3M loudspeaker. Push pull output stage
gain control, and rotary switch. 7 transistors and 4 diodes
8 section chrome -plated telescopic aerial. 8 In sensitive
ready wound ferrite rod aerial, tuning capacitor, resistors,
capacitors, etc. Operates from a 9 volt P.P. 7 battery (not
supplied with kit).
Complete kit of parts £7.15 P.P. and Ins. 55p
INCLUDING CONSTRUCTION PLANS

TRANS EIGHT
8 Translators and 3 Diodes

Tunable wavebands: MW, LW, SW1, 8W2, SW3 and trawler band. Sensitive
ferrite rod aerial for MW and LW. Telescopic aerial for short waves. 3in
speaker, 8 improved type translators plus 3 diodes. Attractive case in black
with red grille, dial and black knobs with polished metal inserts Size 9in x
31in x 2}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 1E649 P.P. and Ins. 55p
(o Seamail P. & P. 0:50)

EDU-

KIT
Build Radios,

Amplifiers, etc.

Five units
Components include: to construct
Tuning condenser, 2 volume controls, 2 slider switches,
fine tone 3in moving coil speaker, terminal strip.
ferrite rod aerial, battery clips, 4 tag boards, 10
transistors, 4 diodes, resistors, capacitors, 3 ;In knobs,
Units once constructed are detachable from master
unit, enabling them to be stored for future use. Ideal
for schools, educational authalties and all those
interested in radio construction.
Parts price list and plans free with parts.
Total E6.99 P.P. and Ins. 55p
building (Overseas Seamail
costs P. & P. L3,40)

NEW EVERYDAY 6
t; Transistor. and 3 diodes. Power by 9V battery.
Ferrite rod aerial. tin loudspeaker, etc. MW/LW
coverage. Push pull output. Parts price list and
plans free with parts.
Total 50 P.P. and ins. 50p
Building (Overseas Seamail
Coots P. & P. C2 30)

NEW JIFFY TESTER
Easy to build and operate, fits in the pocket. A quick
checker for continuity of resistors, chokes, diodes,
transistors, circuit wiring (not mains) and loudspeakers.
Complete with
earpiece, jack
plug and socket
resistors, capa-
citors, com-
ponents, etc.
Parts price
list

costa:
building £315Total

P.P. and Ins. 30p ir" -;."-
(Overseas Seamail P. & P. LI 70) vo

POCKET
FIVE
3 tunable wave -
beads. MW, LW
and trawler band.
7 stages, 5 transis-
tors and 2 diodes, supersensitive ferrite roll aerial,
attractive black and gold case. Size 5 ; i n x 11in x
3; in approx. Plans and parts price list free with
parts.
Total E3.99 P.P. and Ins. 45p
Building (Overseas Seamail
Cost: P. & P. a-30)

V.H.F. AIR
CONVERTER KIT
Build this converter kit and
receive the aircraft band by
placing it by the side of a
radio tuned to medium wave
or the long wave band and
operating as shown in the
instructions supplied tree
with all parts.

Uses a retractable chrome
plated telescopic aerial, gain
control, V.H.F. tuning capacitor, transistor, etc.

All parts including case and plans
£4.35 P.P. & Ins. 40p

ROAMER TEN MARK 2
WITH VHF INCLUDING AIRCRAFT
Now with tree earpiece and switched socket. 10
transistors. Latest Sin 2 watt ferrite magnet loud-
speaker. 9 tuneable wavebands, MW1, MW2. LW
8W1, 8W2, 8W9, trawler band, VHF
and local stations, also aircraft band.
Built In ferrite rod aerial for,
MW/LW. Chrome plated
6 section telescopic
aerial, can be angled
and rotated for peak
short wave and VHF
listening. Push pull
output using 800mW
transistors. Car aerial
and tape record
sockets. 10 transistors
plus 3 diodes. Ganged
tuning condenser with
VHF section. Separate coil for aircraft band. Volume
,n/oft. 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 building ci
65pi.87

P.P. & Ins.
costs

RADIO EXCHANGE LTD.

I

1

I
I

e
I

.

To: RADIO EXCHANGE LTD.
61A High Street
Bedford MK40 1SA
Tel.: 0834 58387, REG NO. 788371
 Callers side entrance "Lavelle" Shop.
 Open 10-1, 2.30-4.30 Mon. Fri. 9-12 Sat

I enclose a for .

Name

Address

PE2
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GREENWELD
HAVE MOVED TO LARGER PREMISES AT:

443 MILLBROOK ROAD
SOUTHAMPTON SO1 OHX

Tel. (0703) 772501
All mail order and callers to this address please -callers only to 21 Dept-
ford Broadway, SE8 (Tel. 01-692 2009) and 38 Lower Addiscombe Road,

Croydon (Tel. 01-688 2950)
741.
8 pin DIL full spec.. 10 + 26p, 25 + 23p,
100+ 21p.

BARGAIN PACKS
12 BC107 £1 .20 25 1N4001 11.20
14 BC108 20 22 1N4002 [1.20
12 80109 £1.20 20 1N4003 £1.20
15 BC148 £1.20 18 1N4004 [1.20
12 BC149 £1.20 16 1N4005 [1.211
12 BC157 C1.20 14 1N4006 t1.20
12 BC158 [1.20 12 1N4007 .20
12 BC159 11.20 40 1N4148 £1.20
2 2N2646 f1.20 3 2N3055 £1.20

10 5C328 £1 .20 1 SN76880 [1.20
12 BF194 [1.20 1 SN76013 [1.20
7 BF173 1120 4 741C £1.20
5 BF181 [1.20 2 555 E1.20

12 BP195 [1.20 6 BY103 [1.20
12 BC548 C1.20 6 BC34813 [1 .20
All full -spec. marked devices.
PC ETCHING KIT Mk II
Contains Ilb ferric chloride. 100 sq. in
copper clad board. DALO Quick Dri
etch resist pen. abrasive cleaner,
2 miniature drill bits. etching dish
and instructions, [3.86.

7Ib BARGAIN PARCELS
Hundreds of new components -pots,
resistors, capacitors, switches. PC
Boards with transistors. diodes and
zeners, loads of odds and ends. Only
13.25.

TRANSISTOR PACKS
200 assorted mainly out of spec tran-
sistors, mostly unmarked-NPN, PNP
plastic. T05, TO18,
signal and T03 power devices. About
75% usable devices. Only MN.
1,000 unmarked 1N4148 diodes, 95%
OK. Only IC
100 unmarked BC108. untested f.2  10.

RE-SETTABLE COUNTERS
4 digit 24V operation. 88mA. Speed
up to 10 impulses/sec. MN.

CALCULATOR KEYBOARDS
4 different types -all have 0-9 and
DP keys plus the following:
Type A has 10 function keys and 5

position slide switch, size 200 x
135mm. Price [1.50.

Type B has 13 function keys and 5
position elide switch, size 200 x
135mm. Price MI5.

Type C has 14 function keys and 7
position slide switch and a 3 posi-
tion slide switch. size 185 x 115mm.
Price f1 -SO.

Type D has 19 function keys and 8
position slide switch. Size 220 x
125mm. Price £2.10.

HEAT SINKS
Large (155 x 135 x 60mm) with 2 X
0C29. Weight 31b. [1 .30.

ODDS AND ENDS
80V 10A rectifiers -4 mounted on
heat sink, ideal for battery charger,

Screw mixture-approx. 500 assorted
screws 2BA to 88A plus some self -
tapping, few nuts and washers. etc..
[1.
Telephone handsets. brand new.
but old type so only £140 pair.
115V 65W soldering irons. 11 40.
230V 700W immersion heater. 75p.
VHF power transistor by Texas. type
2143375. [1.20.

555.
8 pin DIL full spec.. 3+ 52p, 10+
44p, 25+ 41p.

RESISTOR AND CAPACITOR PACKS
400 assorted carbon resistors C1.50
250 hi -stabs, 1. 2, 5% f -1W £1.40
100 wirewounds 2-15W [2.00
200 miniature resistors, f.
and 1W, mostly carbon film £1 .10
200 poly. mica, ceramic caps f1.10
100 polyester. 0.01-2. 2pF £1.30
200 miniature electrolytic& but
many unmarked so only [110
15 airspaced and compression
trimmers E1.10

JUMBO PACK: 1 each of the above
8 packs. 00.90 value for only tIll  501

TRANSFORMERS
All have mains primaries: 6-0-8V
100mA 90p; 9-0-9V 100mA SSp;
12-0-12V 50mA 60p; 12-0-12V 100mA
VI; 24-0-24V 500mA 12.05. Multi -
tapped transformer to give 3. 4, 5.
6, 8. 9. 10, 12, 15. 18, 20, 24 or 30V,
or 12-0-12V. or 15 -0 -15V -1A version
C3.15; 2A version CL 44; 30-0-30V IA
0.25; 6-0-6V IfA 11.115; 12-0-12V 1A
£2.15; 25V 1.75A t2; 17V 1A £2. 10.

COMPUTER PANELS
Large quantity always available; 3lb
assorted £1. 75; 71b [3.85; 561b VIC
Peck with about 500 components Inc.
at least 50 transistors [1.
Pack with 12 high quality panels.
inc. ICs. power transistors, multi -
turn trImpots, hundreds of smell
signal transistors, resistors, zeners,
capacitors, etc.. only [2.75.

FERRIC CHLORIDE
Anhydrous technical quality in Ilb
double sealed packs: Ilb S5p; 31b
1.90; 10Ib [1 .60; 100lb C36.

VEROBOARD
100 sq.in assorted sizes and pitches,
about 8 pieces (all 0.1in if requested),
C1.20.

RELAYS
Lots of different types available to
callers. Miniature plug-in types. 430 +
430 ohm coil, 4 c/o contacts, 110p.
PO 3000 type 500 ohm coil (operates
on 6V), 1 heavy duty make contact.
60p. Omron 11 pin plug-in type, mains
coil, 3 c/o contacts rated 10A, 11.20.
PE Gas ignitor Kit, as featured in
July 1975 edition. Still only O.

VEROBOXES
Professional quality, two-tone grey
polystyrene boxes with threaded
inserts for mounting PC boards:
120 x 65 x 40mm £1.52; 150 x 80 x
50mm E1.75;188 X 110 x 60mm 0240.
Sloping front type: 220 x 174 x 100/
52mm [440.

DEVELOPMENT PACKS
50V ceramic plate capacitors. 5%:
10 of each value 22pF to 1,000pF.
total 210 caps., [3.
CR25 carbon film fW resistors, 5%:
10 of each value 10 ohms to 1M(1,
total 610 resistors, t750.
Electrolytic& wire ended 25V work-
ing. 10 each of: 1, 2.2, 4.7, 10. 22, 47
and 100mF. 70 capacitors for MSC
400mW zeners 5%. 10 each 3V to 30V,
260 in all. Only 414.

Fres with every ordsr-bass connection data sheet on over SO popular
digitsi/lInsar ICs, voltage rigs., etc.

All prices quoted include VAT and UK/BFPO postage. Most orders des-
patched on day of receipt. SAE with enquiries or for List please. Send
10p for Multimeter catalogue -free on request on orders over f3. Official
Orders accepted from Schools, etc. Export/Wholesale enquiries

welcome. Surplus components always wanted.

S
Genuine GOLDRING Stylus P. & P. 25p

3800 C235 0850 21.95
3800/H C2.35 0800/E [41.42

MICROPHONES P. & P. 25p
UL3130--Cardiold dynamic dual impedance 600'

and 5014n £8. 58
ECM81--Cardiold condenser omni-directional

800 and 5014C1 impedance £11.99
RX201-Cardloid dynamic 60011 echo mike, 4

transistors. 1 .5aec reverberation time, with
volume control and on -off switch DV 93

Philips type cassette mike Cl -IS5
Cassette stick mike with remote control rt -30
Gem 2 station Intercom (baby alarm) C3.85

CASSETTES (Low Noise) P. & P. 25p
1-5 over 6

C80 35p 32p
C90 43p 40p
C120 55p 52p

SOLDERING IRONS R. & P 25p
2V d.c 15 watt £1 -24 250V a.c. 40 watt El -40

CABINET KITS P. & P. 85p per pair
12" x 8" x 4I" (8" x 5" or 7" x 4" cutout)
12" x 12" x 7f" (10", 8" or x 5" cutout)
18" x 11" x 71" (8" and 3", 8" x 5" or 6" cutout)
22" x 14" x 7f" (13" x 8" or 12" and 3" cutout)

ALL PRICES INCLUDE VAT
Items subject to availability and manufacturers

increase. U.K. only.

C2.80 each
14.05 each
15  10 each
15. 15 each

Riversdale Electronics
Mail Order Department PE2

P.O. Box 470, Manchester M60 4BU

This 76page \\

shows ho4w!
.41

YOURSELF FOR A

BETTER JOB WITH MORE PAY!
Do you want promotion a better yob
higher pay' New Opportunities shows
you how to get them through a low -COST
home study course There are no books to
buy and you can payasyo,lern

This helpful guide to success should by
read by every ambitious engineer
Send for this helpful 76 page FREE book
now No obligation and nobody will call on
You It could be the best thing you ever did

B)1 U CUT OUT THIS COUPON NM
0,st, CHOOSE A BRAND NEW FUTURE HERE!

Tick or stale subject of Interest. Post to she address below.
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from Rawlplug

AERIAL FIXING
Claimed to take less than two

minutes to erect, a new type of TV
or radio aerial bracket has just been
introduced by Rawlplug.

The adjustable arms of the corner
bracket fit into two small holes
which have to be chiselled out of
the mortar of the brickwork. Once
in position, a single locking nut is
then tightened to complete instal-
lation.

One bracket is reckoned to be
sufficient for aerial masts up to 6ft
high. Two brackets are recom-
mended for higher masts.

Ideal for most domestic aerial in-
stallations, the Rawlplug SSBI re-
tails at £221 plus VAT (8%). For
addresses of nearest stockists,
readers should write to: The Rawl-
plug Co. Ltd., Rawlplug House,
147 London Road, Kingston-upon-
Thames, Surrey, KT2 6NH.

FIRE ALARM
Ideal for garages, lofts and small

rooms, the new fire alarm system,
type FB-75, from Photain Controls
is also suitable for the elderly or
infirm.

The unit has been designed so
that it is easily installed by just
fixing to a wall and connecting to
the nearest power point. Once con-
nected to the supply the unit will
sound the alarm (85dB) automatic-
ally for any temperature rise, smoke
detection or, if operated manually
by pulling a cord, emergency.

For smoke detection it is claimed
that the alarm will operate within
30 secs of the unit detecting a level
of smoke equivalent to 5 per cent
obscuration of a light beam over a
distance of 1 metre. The heat de-
tection will operate the alarm when

MARKT
PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent 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
chose at the time of going to press.

the ambient temperature reaches
60°C and will reset when the tem-
perature falls to 55°C.

Once triggered the alarm bell will
only cease ringing when smoke or
heat are no longer present. In the
case of manual operation, pulling
the cord for a second time stops
the bell ringing.

The recommended retail price for
the FB-75 is £20 plus VAT. Further
information is available from
Photain Controls, Unit 18, Hangar
3, The Aerodrome, Ford, Sussex.

POWER UNITS
A range of Selmar compact and

reliable mains charging and power
units for electronic calculators or
low -voltage equipment, such as bat-
tery operated recorders, is now being
marketed by Stellar Components
(Sales).

These power units have been de-
signed to meet the new British
Electrical Safety Standards which

become law in April. Suitable for
most models of calculators, the units
are supplied with a four -pronged
universal plug to cover various in-
put sockets found on calculators.

From a safety point of view it
would seem to be a bad practice
to have three of the four prongs,
with a voltage at their tips, bare to
the elements-a possible safety risk?

One of the units from the range
is a multi -voltage unit which
switches between 4.5V, 6V and 9V
at 300mA. The recommended re-
tail price for this unit is £3.95 plus
VAT. Details and prices for the
other units can be obtained from
Stellar Components (Sales) Ltd.,
The Causeway, Maldon, Essex.

DATELINE
To coincide with the announce-

ment of AMI Microsystems setting -
up a new section to market certain
products under the brand name of
OM -EX, they have introduced a

range of special "notebooks" cum
executive desk -top calculators/calen-
dars. They are also marketing a

range of I.e.d. and I.c.d. digital
watches under the same name.

These include a calendar holder,
notebook and 3 -ring binder in-
corporating a 4 or 5 function
calculator with an 8 -digit display,
floating decimal and automatic
constant.

The highlight of the range is a
memo pad holder with a built-in
solid-state clock as well as a cal-
culator/calendar.

The recommended retail price for
the basic calendar/calculator clock
set is £32.50. Complete details of
the range of units is available from
AMI Microsystems Ltd., 108a Com-
mercial Road, Swindon, Wilts.

SSBI aerial mast fixing bracket The OM -EX executive desk set
and leather notebook

Selmar low voltage charger/power
unit from Stellar Components



CAR/
CARAVAN

CLOCK With Independent Journey Timer
* Accuracy within a few seconds per week

* Back-up batteries ensure crystal timebase working with ignition off

* Alarm and other optional facilities available

ADIGITAL clock intended expressly for car use
must provide the function of any digital clock

--to provide an attractive, accurate and reliable
display of time. But, additionally, the fact that the
clock is in a car demands features not usually found
in mains -powered units.

To be legible during the day the display should
have the maximum possible brightness, and in order
not to distract the driver at night this intensity
should be reduced, preferably automatically.

A car clock becomes far more attractive if, in
addition to showing the time, it can be used as a
stop -watch to time journeys, without interfering with
the clock function.

The car clock described here includes all these
features.

By M. Fischer*
SUMMARY OF FEATURES

The jumbo -sized l.e.d. displays are driven at the
maximum current (and intensity) compatible with a
long life -time, giving a readout which is legible under
any conditions other than having bright sunlight
shining directly onto it. The clock i.c. chosen, the
MK50253, has a three -level automatic intensity con-
trol,' and the display enable input allows an extra
MK50253 or MK50250 to be added to serve as a
journey timer, sharing the clock display circuitry.

A crystal timebase is used, capable of giving an
accuracy of a few seconds a week.

Back-up dry batteries are incorporated to ensure
uninterrupted operation if ever the clock is discon-
nected from the car battery.
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AN EXTREMELY VERSATILE DESIGN

The basic car clock design described in this
article is capable of modification or expansion to
provide other timing and controlling functions. For
such uses, which will generally imply out -of -car
installation, the first requirement is conversion for
a.c. mains operation.

A mains alarm clock can readily be realised;
there is adequate room in the specified case for
inclusion of the alternative and additional electronic
assemblies.

If the clock is to be used as a controller, a larger
size case may be necessary.

Full details of these interesting possibilities will
be given in a second article next month.

COMPONENTS . . .

The MK50253 has an alarm facility and wiring
for using this has been included on the clock PCB.

The clock is built on four printed circuit boards:
the displays (PCB3): the clock (PCB2); the Crysta:
timebase (PCB4) and the power supply and journey
timer (PCBI 1. The clock p.c.b. will also accommo-
date all components needed to build a mains -only
alarm clock: details of using this and other optional
functions will be given next month.

CIRCUIT DESCRIPTION
The main circuit diagram is given in Fig. I. This

shows the clock, display, journey timer and power
supply sections. withall interconnections. The prac-
tical division into three printed circuit board assem-
blies is indicated. The crystal timebase circuit is
shown in Fig. 2. There are only three connections
from this circuit (which occupies PCB4) to the other
boards, so little difficulty should arise in correlating
Fig. I and Fig. 2.

Resistors
R1, R2, R6, R9 120k0. (4 off)
R3 -R5 3.3 k0 (3 off)
R7 ORP12 (Mullard)
R8 3.3k4
R10 12k0
R11 1.2k0
R12 820k0
R13 1 -2k0
R14 -R28 3.3 k0 (15 off)
R29 -R35 1200 INN (7 off)
R36 -R47 3.30 (12 off)
R48 150
R49 3.3k it
R50 12k0
R51 -R53 3.30 (3 off)
R54, R55 120 (2 off)
R56 1.2k S2

R57 10Mil
R58 120k0
R59 1000
R60 3.3k0
All PA/ 10% unless otherwise stated

Potentiometers
VR1 220 1- miniature horizontal preset
VR2 4.7ki2 f
VR3 50kS2

Capacitors
Cl lOnF ceramic 63V
C2 lOnF ceramic 63V
C3 lOnF ceramic 63V
C4 lOnF ceramic 63V
C5 100pF elect. 25V
C6 2.2µF elect. 63V
C7 100µF elect. 25V
C8 10pF elect. 25V
C9 5-22pF trimmer (Mullard 808-00006)
C10 (see text)
C11 82pF ceramic
C12 lOnF ceramic 63V
C13 lOnF ceramic 63V
C14 lOnF ceramic 63V

Diodes
D1-010
Dll
D12
D13
D14
D15
D16
D17
D18
019
D20
021
D22

1N914 or 1N4148 (10 off)
TIL209 (L.E.D.)
1N914 or 1N4148
TIL209 (L.E.D.)
1 N4001
1N4001
1N914 or 1N4148
1N4001
1N914 or 1N4148
4V7 400mW Zener
16V 400mW Zener
12V 400mW Zener
TIL209 (L.E.D.)

Transistors
TR1 2N3703 TR6 2N3704

TR2 2N3704 TR7 2N3703

TR3 2N3704 TR8-TR14 2N3704 (7 off)
TR4 2N3703 TR15 2N3704

TR5 2N3704

Thyristors
CSR1-6 TIC44 (6 off)

Switches
S1 -S10 Miniature s.p. push -to -make (9 off)
S11 -S12 on off switch (2 off)

Batteries
Bl, B2 9V battery, PP3 (2 off)

Crystal
XL1 32.768kHz miniature quartz crystal

Display
X1 -X6 L.e.d. displays FND500 (6 off)

Miscellaneous
FS1 Line fuse connector with 2A fuse. 20 -way flexible

Integrated Circuits
IC1 CD4011AE IC4 CD4011AE

flat cable, tinned copper wire, battery clips (2 off),
Soldercon i.c. pin sockets, printed circuit boards

IC2 MK50253 or M K50250 IC5 CD4020AE PCB1, 2, 3 & 4 (4 off), Verocase 75-1410J, red Perspex
IC3 MK50253 I C6 C D4025 A E front panel. LS1 800 miniature loudspeaker.
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Fig.1. Main circuit diagram showing
the clock, display, journey timer and
p.s.u. (Display driver circuitry is
located on PCB2)
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Fig. 2. Circuit of the crystal timebase. Crystal frequency is 32.768kHz

One further portion of circuitry remains: though
this is optional-and is likely to be of interest only
if a mains version of the clock is contemplated.
The circuit in question is the alarm, and is given
in Fig. 3.

In the following sections, dealing with the circuitry,
the major items of interest in the overall system
are described. No attempt has been made however
to describe the internal functions of the clock
integrated circuits.

V+

VR3

50kfl

[SNOOZEI
0

510

14144bIALARM SET]

511

!ALARM ENABLE'

S12

50

_u2

TIL 209

Fig. 3. Circuit of optional alarm

19

15

18

17

TO
CLOCK
1C3
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0

DISPLAY DRIVERS
During the time a particular digit is on, the

corresponding digit output pin of the 1C3
(MK50253) goes to near Vss, firing one of the
thyristors CSR I to CSR6. Simultaneously the selected
segment outputs also go to near Vss, and as the
emitters of the segment driving transistors (TR8-
TRI4) are held at a maximum of +3V by the
selected display I.e.d.s and thyristor, these transistors
go into saturation producing a.segment current deter-
mined by the value of their collector resistors R29 -
R35.

At the end of a digit pulse there is an inter -digit
blanking time during which all the 1C3 digit and
segment output pins are open -circuited. This turns
off all the segment driving transistors, which in turn
removes the thyristor anode current, switching the
thyristor off.

AUTOMATIC INTENSITY CONTROL
The cadmium sulphide photoresistor R7, R8 and

VR1 form a potential divider between V+(4) and
OV which drives an output voltage corresppnding to
the ambient light level, being high when the latter
is high. Through its intensity control input, pin 11,
the clock i.c. determines whether the voltage is high,
medium or low and varies the percentage of time
(duty cycle) each digit is on, and hence the apparent
intensity. The three duty cycles are:

Intensity
Bright
Medium
Dim

Duty Cycle
14.3%
7.8%
2.6%

OTHER FUNCTIONS
The setting switches Sl-S8 are simple connections

to V+(4). Note that after switching on, the MINUTES
SET button has to he pressed before the clock will
start counting and before the other setting switches,
will work.

The "P.M." 1.e.d. (D13) brightness is automatically
varied to match the rest of the readout. The time is
displayed, in a I2 -hour format if pin 21 is left open,
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Clock Display board (PCB -3)

or in a 24 -hour format if the pin is connected (by
the jumper provided) to V + (4).

The alarm is not used in the clock described in
this article. but the circuit is shown in Fig. 3 for
those who want to add it. The alarm output con-
sists of a "bleep" tone of about 500Hz generated in
the clock i.c. Each time the SNOOZE button is pressed
the tone is interrupted for 10 minutes.

JOURNEY TIMER
When wired in the 24 -hour mode 1C2 is reset

to zero if the power supply is interrupted. This and
the count inhibit feature are used to provide a
journey timer "stop -watch" with START, STOP and
RESET, which reads in hours, minutes and seconds.

When the display enable pin of IC2 is taken to
OV, all the digit and segment output pins are open -
circuited. By connecting each digit and segment
driver pin of the journey timer IC2 to the identical
pin on the clock chip IC3, the readout can be made
to show either the time, or the journey timer count,
by suitable manipulation of the two display enable
inputs.

This display selection and the journey timer Start -
Stop are driven by cmos flip-flops formed by
IC 1 a, b and IC 1 c, d. These are controlled by push-
button switches SI, S2, S6 and S7.

The display outputs of both IC2 and IC3 are dis-
abled when the ignition is off, so as to turn off the
readout and thereby reduce the current consumption
of the whole unit to about 20mA. The diodes on the
various inputs to the journey timer i.c. (IC2) ensure
that these inputs are at OV when V -H3) is at OV
during resetting.

CRYSTAL TIMEBASE
The circuit diagram for the crystal timebase

appears in Fig. 2.
A miniature 32.768kHz crystal XL1 (manufac-

tured for electronic watches) is used with a cmos
oscillator IC4 and a divider 105 to provide outputs
at 64Hz, 32Hz, 16Hz, 8Hz. 4Hz and 2Hz. The latter
five signals are used to gate the 64Hz square wave
so that in every half second only 25 out of 32
pulses are allowed to reach the clock i.c.s, replacing
the 50Hz signal which would normally be derived
from the mains.

The gating system is formed by part of IC4 and
the whole of IC6 suitably interconnected.

POWER SUPPLY
TR5 and TR6 form a comparator which switches

TR4 on if the voltage of the car battery (B3) falls
below a level preset by VR2. This action allows
batteries BI and B2 to supply power to the clock
i.c.s. and cmos l.c.s.

Journey Timer and PSU board (PCB1)

Clock board (PCB2)

Crystal Timebase board (PCB4)
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As these batteries will conduct for a few seconds
a day at the most, their life will only be limited by
their shelf life, and this should be over one year.

Without this extra back-up the clock could be
reset by a low car battery voltage during starting the
engine (as this can fall as low as 5V).

Diodes have been included to prevent damage
being done by reverse voltage spikes from the car,
again occasionally experienced on starting.

A 2A line fuse FS1 is fitted in the lead from
PCB2 to the car battery.

CONSTRUCTION
Full size diagrams of the printed circuit boards

are given, see Figs. 6, 7, 9 and 11. Component lay-
outs for each board are given, see Figs. 4, 5, 8
and 10. Inter -wiring is indicated in the PCB diagrams.
General assembly can be seen in the photograph of
the completed clock.

Fig. 4. Main circuit
board PCB1 com-
ponent layout

Although the sequence of assembly of the clock
is not critical, the following points should be noted.

Soldercon i.c. sockets should be used to mount
the displays and i.c.s. The carrier strips on these
should not be broken off until all other soldering
has been done.

The light dependent resistor R7 should be mounted
after the FND500 digits, with its face just behind the
front plane of the digits, pointing a few degrees
away from them.

The use of flat cable for as much of the wiring
as possible helps to keep the unit tidy. The wires
connecting the segment and digit pins of the journey
timer i.c. to those of the clock i.c. are soldered to
the bottom of PCBI at the base of the 1C3 socket
pins.

The display board PCB3 is held in place by two
tinned copper wire struts passing through the clock
board P0132.

Fig. 5. Clock cir-
cuit board PCB2
component lay-
out. (Alarm cir-
cuit components
are not annotated
-details next
month.)
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Fig. 9. PCB3 printed circuit master and flying lead details
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HANDLING THE I.C.s
Standard m.o.s. handling pre-

cautions should be used with the
MK50253/0 and the cmos i.c.s.
An easy procedure is to hold the
conductive foam in which the i.c.
is shipped with the left hand,
with the foam and a finger touch-
ing several tracks of the p.c.b.
until the i.c. is in its socket; with
the right hand take out the
i.c. and insert in its socket.

To remove an i.c. from its
socket, reverse this procedure,
putting the i.c. back into the
foam which will have been held
with the left hand against tracks
of the p.c.b.

This way, the body, the foam,
the cmos and the p.c.b. will all be
at the same potential, not allow-
ing static to build up.

It is also advisable to be touch-
ing some of the pins (of the i.c.)
while doing the transferring.

Always switch off power be-
fore inserting or removing i.c.s;
if soldering on the board after
i.c.s have been inserted, always
wire tip of soldering iron to
p.c.b. OV, and keep the power off.

138
Practical Electronics February 1976



Fig. 10. Crystal Timebase board PCB4 component
layout. Note that the crystal is fixed to the board by
double sided adhesive tape

CRYSTAL AND DISPLAYS
The crystal leads are fragile-so beware! The

crystal is fixed to the p.c.b. with some double -sided
adhesive tape, about 5mm from the holes for the
crystal leads, which should have a gentle bend in
them.

The FND500 display has indentations on the top
edge (to identify the top of the display). Before
switching on double-check that the displays are
correctly inserted and that the necessary jumpers
are in the p.c.b.

If at any time when the power is on, one segment
of a digit is not making proper contact, the full
I2V can appear across two segment diodes of the
other digits, exceeding their 3V maximum reverse
voltage and blowing them. For the same reason they
must never be inserted or removed while power is
on.

SETTING UP
Power Supply: The car battery voltage at which the
back-up batteries B1, B2 cut -in is adjusted 'by VR2.
If the cut -in voltage is too high, say 11V, the clock
may go on to "back-up" at times other than during
starting. If the cut -in voltage is too low, say 8.5V,
the a.m./p.m. diode D13 may start flashing to
indicate a low voltage, or the clock may be reset to
zero.

VR2 should be adjusted so that cut -in occurs at a
car battery voltage of about 10.5V. The car battery
voltage may be "varied" for this operation by put-
ting diodes (IN4001) in series with it to drop the
voltage in 0.6V steps, measuring the resultant voltage
with a multimeter. The cut -in can be detected by
using a 50mA ammeter or an l.e.d. to indicate that
current is being taken from the back-up batteries.
Automatic Intensity Control: Adjust VR1 to obtain
the desired set of thresholds.

Crystal Timebase Frequency: This may be adjusted
using the trimmer capacitor C9. To increase the
frequency, reduce the capacitance of C9; to reduce
the frequency, increase the capacitance of C9. The

TO OV
TO 50Hz ON P.C.B.2 TO V+ @

Fig. 11. PCB4 printed circuit master

trimmer is at maximum capacitance when the brass
parts cover the nickel parts. If with the trimmer at
maximum capacitance, the frequency is still too high,
a capacitor must be inserted in parallel with C9 in
the position "C10".

The Speaking Clock is a sufficiently accurate
reference for frequency adjusting. The Post Office
state that the variation from one day to the next is
less than 1/20 second.

OPERATION
At switch -on the clock may start displaying either

the Clock time or the Journey Timer count. The
latter will be 00-00-00; the former will be 12-00-00
if the clock is in the I2 -hour mode, 00-00-00 if it is
in the 24 -hour mode.

SETTING THE CLOCK
Press the DISPLAY CLOCK button (S2) to switch the

displays to display clock ,fime. Then press the MINS
SET (S5), TENS MINS SET (S4) and HOURS SET (S3)
buttons until the correct time is being displayed. The
counting is inhibited as long as the COUNT INHIBIT
button (S8) is being pressed. Note: The clock will
start counting after, and only after, the MINS SET
button has been depressed (even if only
momentarily).

SETTING JOURNEY TIMER
Push the DISPLAY JOURNEY TIMER button (SI), and,

if the unit has just been switched on, the RESET
button (S9). From now on, the Journey Timer will
operate as a stop -watch, controlled by the START
(S7), STOP (S6) and RESET buttons. It can be stopped
and started again without resetting. The display can
be switched back -to DISPLAY CLOCK without affect-
ing the Journey Timer, and all the control buttons
of both functions are functional irrespective of
which display mode has been selected.

Next month: An extension of facilities and some
further interesting and useful applications will be
described.
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Now...the most exciting Sinclair kit ever

The Black Watch kit
At £17.95, it's
*practical -easily built by
anyone in an evening's
straightforward assembly.

*complete -right down to
strap and batteries.

* guaranteed. A correctly -
assembled watch is
guaranteed for a year. It
works as soon as you put the
batteries in. On a built watch
we guarantee an accuracy
within a second a day -but
building it yourself you may be
able to adjust the trimmer to
achieve an accuracy within a
second a week.

The special features of The Black Watch
Smooth, chunky, matt -black case,
with black strap. (Black stainless -
steel bracelet available as extra -
see order form.)

The Black Watch by Sinclair is unique.

Controlled by a quartz crystal...
powered by two hearing aid
batteries... using bright red LEDs to
show hours and minutes and
minutes and seconds...it's also
styled in the cool prestige Sinclair
fashion: no knobs, no buttons,
no flash.
The Black Watch kit is unique,
too. It's rational -Sinclair have
reduced the separate
components to just four.
It's simple -anybody who can

use a soldering iron can
assemble a Black Watch without

difficulty. From opening the kit to
wearing the watch is a couple of

hours' work.

Large, bright, red display -easily read
at night.
Touch -and -see case -
no unprofessional buttons.

Runs on two hearing -aid batteries
(supplied). Change your batteries
yourself -no expensive jeweller's
service.
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The Black Watch -using the unique
Sinclair -designed state-of-the-art IC.
The chip...
The heart of the Black Watch is a
unique IC designed by Sinclair and
custom-built for them using
state-of-the-art technology -
integrated injection logic.

This chip of silicon measures only
3 mm x 3 mm and contains over
2000 transistors.The circuit includes

a) reference oscillator
b) divider chain
c) decoder circuits
d) display inhibit circuits
e) display driving circuits.

The chip is totally designed and
manufactured in the UK, and is
the first design to incorporate
all circuitry for a digital
watch on a single chip.

Take advantage of this no -risks,
money -back offer today!
The Sinclair Black Watch is fully
guaranteed. Return your kit within
10 days and we'll refund your money
without question. All parts are tested
and checked before despatch -
and correctly -assembled watches
are guaranteed for one year.
Simply fill in the FREEPOST order
form and post it -today!

Price in kit form: £17.95 (inc. black
strap, VAT, p&p).

Sinclair Radionics Ltd,
London Road, St Ives,
Huntingdon, Cambs., PE174HJ.
Tel: St Ives (0480) 64646.
Reg no 699483England VAT Reg no 213 8170 88

...and how it works
A crystal -controlled reference is used
to drive a chain of 15 binary dividers
which reduce the frequency from
32,768 Hz to 1 Hz.This accurate
signal is then counted into units of
seconds, minutes, and hours, and on
request the stored information is
processed by the decoders and
display drivers to feed the four
7 -segment LED displays. When the
display is not in operation, special
power -saving circuits on the chip
reduce current consumption to only
a few microamps.

LED display

Complete kit

£17.95!
The kit contains
1. printed circuit board
2. unique Sinclair -designed IC
3. encapsulated quartz crystal
4. trimmer
5. capacitor
6. LED display
7. 2 -part case with window in

position
8. batteries
9. battery -clip
10. black strap (black stainless -

steel bracelet optional extra -
see order form)

11. full instructions for building
and use.

All you provide is a fine soldering
iron and a pair of cutters. If you've
any queries or problems in building,
ring or write to the Sinclair service
department for help.

Quartz crystal

2000 -transistor silicon integrated circuit

TM:Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs., PE17 4BR. 11

Please send me

(qty) Sinclair Black Watch
kit(s) at £17.95 (inc. black
strap, VAT, p&p).

(qty) black stainless -steel
bracelet(s) at £2.00
(inc. VAT, p&p).

Name

Total £

I enclose cheque for £
made out to Sinclair Radionics Ltd
and crossed.

 Please debit my *Barclaycard/Access/
American Express account number

Address

Please print. FREEPOST -no stamp required

P. E.2

*Delete as requiredj
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Harnessing advanced technology for telecommunications expansion

AN explosion in telecommunications is under way.
To meet the increasing demands in telephone, telex,

computer data, facsimile and other proposed services, a
technical revolution will have to take place during the
next decade.

Preparations for this revolution are being determinedly
and efficiently pursued at the new Post Office Research
Centre, Martlesham Heath, Suffolk, recently opened by
The Queen. Claimed to be the most advanced centre of
its kind in Europe, it will replace Dollis Hill, London,
which has been for 54 years the home of Post Office
Research.

With a very creditable list of technical achievements
in telecommunications behind it, the Post Office is deter-
mined to maintain Britain's leading position in world
telecommunications in the future. The ultra modern
custom designed I million centre will assure the right
facilities and environment for the staff of 1,800. This
will include 850 research engineers and scientists, 550
technicians, 80 draughtsmen and 80 trainees.

Of the many important areas of research currently
undertaken at Martlesham, mention has to be restricted
to but a few. Those mentioned below are vitally impor-
tant and indicative of the advanced technology soon to
be applied in practice.

TOWARDS THE ALL ELECTRONIC EXCHANGE
Electromagnetic relays are the basic of today's auto-

matic telephone service. In the course of the next ten
years these bulky devices will be replaced by semi-
conductor microprocessors for logical and timing opera-
tions. The use of electronic circuits for line signalling
will allow existing bulky transformers to be replaced
by miniature transformers. Greater reliability, smaller
space requirements and lower unit costs will result from
this adoption of new technology.

DIGITAL EXCHANGE SWITCHING
The Post Office Research Department has pioneered

work on central digital trunk exchanges. These are now
past the research stage. Attention is now being turned
to the digital local exchange. Higher speed data and
facsimile are the kind of new services that digital
techniques will permit. Investigations are being made
into systems based upon rrt. and cmos.

COMPONENT RELIABILITY
The supreme importance of semiconductor devices in

future developments of the telecommunications network
is underlined by the detailed work on component
reliability standards being undertaken at Martlesham.
The task is approached through a blend of basic studies
of failure mechanisms and component testing, with the
emphasis on accelerated testing to simulate a normal
lifespan, often using elevated ambient temperature as
the stress factor. Bipolar i.c.s under investigation include

linear, rrt. and tact, types. Special procedures are being
developed for evaluating complex mos devices, both
p- and n -channel types.

TRANSMISSION METHODS
To cope with the rapidly rising demand upon the tele-

communications network, new additional transmission
methods will have to be brought into use in the next
decade. Research and development has been undertaken
in two distinct areas: microwaves via waveguides and
optical waves along glass fibres.

The use of circular waveguide to carry millimetric
digital signals in the frequency band 30-110GHz has
been successfully demonstrated over a 14km route
between Martlesham and Wickham Market in Suffolk.
The waveguide consists of a 50mm diameter helix of
fine copper wire set within a glass fibre tube. It is in-
stalled into a welded steel duct; the waveguide and the
duct are pressurised with dry nitrogen and dry air
respectively.

In an operational system repeaters should only be
necessary at intervals of 25 to 30km. The repeaters
utilise the latest technical advances in solid state devices
and microwave integrated circuits.

The system when exploited up to 90GHz has an
inherent transmission capability of 24 Gbits/s each way,
i.e. the equivalent of more than 300,000 two-way tele;
phone circuits. Further capacity is available above
90GHz if required. This high -capacity waveguide system
should have a significant role to play in the trunk net-
work of the future.

OPTICAL FIBRE COMMUNICATION
For shorter links, as between exchanges in built-up

areas, optical fibre cables are expected to offer economic
advantages to metal pair and coaxial cables. Lower
attenuation at higher message frequencies means fewer
repeater amplifiers. The fibre cable will be smaller,
lighter and more flexible than existing cables of similar
message capacity.

Work in progress at Martlesham covers most aspects
of optical cable transmission, including fibre materials
and the devices needed to interface between fibres and
conventional electronic circuits.

A practical problem for fieldwork has been solved-
this being the jointing of the hair -thin fibres. A special
jib has been designed which ensures a perfect cut to
the end of the fibre; joints can then be made with the
minimum of optical attenuation.

An eight megabit -per -second system is being developed
which will be capable of transmitting 120 telephony
channels over a 4 to 5km length of fibre. This system
will use a semiconductor (gallium arsenide) light -emitting
diode operating at the infra -red wavelength of about 900
nanometres, together with large -core multimode fibre
having an attenuation of about 7dB/km; a silicon
avalanche photodiode detector will be used, with con-
ventional solid-state amplifying circuits.
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SEMICONDUCTOR

LBy R W COLES/

ZC2800 HA2425
ZC5800 MC3491
MC14440L MC3490
MC14440Z MC3494

SCHOTTKY FUGITIVES
I always thought that Schottky

diodes were destined for perpetual
imprisonment inside the faster variety
of t.t.l. logic (the 74S series), but it
seems that some of the little blighters
have made good their escape and can
be obtained individually from Ferranti.

Schottky Barrier diodes have a lot of
interesting properties which makes
them well worth a second glance.
Their forward voltage drop is much
smaller than that of a conventional
silicon diode when operated at low
currents, being typically less than
450mV at 1mA.

Their switching performance is
nothing short of spectacular due to a
complete absence of charge storage,
and sub -nanosecond performance is
quite possible. If you can think of an
application for one of these interesting
devices as a fast switch or very high
frequency detector or mixer, you will
be interested in the ZC2800 and
ZC5800 series.

CLOCK WATCHERS
There are numerous MOS I.s.i.

clock clips available to amateurs at
the moment, and they all have their
particular advantages and disadvant-
ages. Indeed, the most difficult
problem seems to be selecting the
best device for a particular clock
design! You may think that there is
not much left to say about these
circuits, and that any new design is
likely to be just a variation on the
theme rather than a fundamental
change of direction.

The new Motorola clock chip,
MC14440L is, however, a very
definite change of direction when
compared with run-of-the-mill devices
because it utilises CMOS technology
to give an incredibly low power drain
of typically 5j4A (yes, that's right,
micro amps!) from a 1.5V battery
supply.

Now you may be thinking that 511A
for the chip isn't going to put much
strain on the battery but 200mA for
the I.e.d.'s certainly will, but the
display problem has been taken care
of, because the MC14440L teams up
with liquid crystal displays to give a
clock that will run for a very long time
indeed from a single cell!

So, goodbye, mains leads, power
packs and the rather doubtful

accuracy of mains frequency (the
MC14440L runs from a 32.768kHz
crystal) and hello small, cool, portable
clocks which can go anywhere,
anytime.

The usefulness of the MC14440L
does not stop there however, because
it also has a seconds and date
capability and a simple time setting
circuit to make the whole thing child's
play. Apart from a display and a
crystal, the only external components
are a few R's, C's and diodes, which
makes the MC14440L easy to in-
corporate into the smallest case
design. The chip comes in a 40 -pin
d.i.l. package, but a tiny 10mm square
version (MC14440Z) is available for
use in digital watches.

SAMPLE HOLD
Sample/hold circuits have been

used in analogue instrumentation
circuits for many years, but very little
has been seen of these useful
building blocks in any amateur
designs because of their high cost.

The idea is quite simple. At a
particular point in time an analogue
input voltage is sampled, and stored
across a capacitor. The capacitor is
used as an input to a very high input
impedance d.c. amplifier so that the
capacitor is not appreciably dis-
charged and an amplifier output
voltage is produced proportional to
the input voltage at the time the
sample was taken. The output
voltage from the "hold" amplifier
remains steady until another sample
is taken.

The basic principles are simple, but
in practice if the sample time is short,
and the hold time long, the design of
such a circuit using readily available
components is by no means simple,
and a popular solution in the past has
been to purchase a ready-made circuit
in modular form. This is an expensive
way out, and now at last there is a
better way with the introduction of a
new monolithic i.c. from Harris, the
HA2425.

The HA2425 contains a high
slew -rate input amplifier, a high
performance sampling switch, and an
output amplifier with a MOSFET
input circuit, connected as a unity
gain follower.

A sample/hold circuit can be used
to "freeze" a time varying input
signal so that an analogue to digital

conversion sequence can be per-
formed, and for this type of application
the circuit is often used in the track-
and -hold mode, where the output
Is allowed to follow the input signal
between "snap -shots". The HA2425
is of course suitable for both sample/
hold and track/hold applications,
but as we have come to expect from
monolithic solutions to old problems,
this new i.c. is very versatile, and
can be used for a wide variety of
other, original applications including
analogue multiplexers, de -multi-
plexers, gated oscillators, phase
sensitive detectors and gated op -
amps.

GAS DRIVERS
L.e.d. displays are cheap and

simple, but if what you really want is
an easy -to -read display with style,
you would be better off using one of
the excellent gas discharge types now
available. Now I don't mean the older
"Nixie" type of display tubes which
were pretty ghastly in some respects,
but the new, seven segment devices
made by Beckman and Sperry.

These new gas discharge displays
look really good, but although the
appearance is vastly improved, the
old problems associated with driving
high voltage cold cathode tubes
remain the same, and are likely to
send most of us back to the I.e.d.

Thanks to a new family of devices
from Motorola, however, the stylish
gas displays may be adorning many
a clock or counter in the near future.
I am referring to the MC3491 cathode
driver and the MC3490 and MC3494
anode drivers which take all the high
voltage donkey work out of powering
a gas discharge display.

The MC3491 contains eight high
voltage drivers for connection to the
seven cathode segments and decimal
point of a display, and each of these
drivers acts as a programmed
current source to produce optimum
display results.

The MC3490 and MC3494 are
complementary to the MC3491 and
are intended to control the anodes of
a time shared display system. The
MC3490 accepts a positive going
input from the scan circuits while the
MC3494 is designed for negative
going inputs. All three devices are
very versatile in use and can be used
in CMOS and MOS systems.
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OPTO-COUPLE

R.P. M. METER
By D. J. BRADBURY

lils article describes an optically coupled r.p.m.
I meter designed to measure the propeller speed of

model aircraft engines. The circuit which is intended
for use with two bladed propellers has two switched
ranges of 0-10,000 r.p.m. and 0-25,000 r.p.m. in
order to cover the normal operational range of these
engines

The meter may be used by aeromodellers to pick
the optimum diameter and pitch of propeller for a
particular engine. This is done by checking if the
engine will run with a particular propeller at the
r.p.m. where it produces its maximum power output.

Also as many modellers prefer to mix their own
fuels, this meter would be extremely useful in
evaluating an engine's performance on the fuel. For
instance, the performance of common fuel mixes is
very dependent on the percentage of nitrate additive
used. However, this additive is quite expensive and
in excess can reduce the operational life of an
engine considerably. So by measuring the r.p.m. of
an engine for different fuels a compromise between
cost and performance may be found.

BASIC PRINCIPLES
To measure the speed of an engine an MS4A

photodiode is positioned facing the rotating pro-
peller. The output of the photodiode will be a
steady d.c. level (due to ambient lighting conditions)
added to which is a pulsing voltage caused by the
blades of the propeller. These pulses may be of
either polarity, for instance if the background

lighting behind the propeller is high then a negative
pulse will be given every time a propeller blade
interrupts the light falling on the photodiode.

However, if the propeller reflects more light on
to the photodiode than it cuts off then the pulses
will be positive going. As both these conditions may
occur in practice the following stages of the instru-
ment must be able to handle them.

These input pulses are passed through an a.c.
amplifier which is followed by a limiting amplifier.
The object of these stages is to provide the con-
stant amplitude pulses that are required by the type
of pulse counter used in this circuit. The limiting
amplifier is followed by a pulse counter which drives
a I mA movement meter. The two r.p.m. ranges
of the instrument are obtained by applying different
shunt resistors across the meter to vary its sensitivity.

CIRCUIT OPERATION
The input voltage produced by the photodiode

DI (Fig. I) is coupled via CI to the base of TR1.
TR 1 is biased as a normal amplifier and has a volt-
age gain of approximately 120. The collector of
TR 1 is coupled to the base of TR2 via C2. TR2 is
biased via R3 so that its collector is normally at
zero volts.

For negative going input pulses, the pulses on the
collector of TR I will be positive going. Since TR2
is already saturated a pulse cannot turn it on any
harder but it will charge up C2 so that when the
pulse finishes and the voltage on the collector of
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TR1 falls to its quiescent level, TR2's base will be
taken low enough for the transistor to turn off. At
high speeds C2 must charge sufficiently in a short
time and so the value of C2 is kept small.

For positive going pulses the operation of TR1
and TR2 is more straightforward. The pulses
appearing at the collector of TR1 will now be nega-
tive going and so will switch TR2 off and on with-
out substantial charging of C2.

When TR2 turns off, its collector voltage rises up
to about 5.6V where it is restricted from further
increase by the Zener diode D2. Thus for normal
inputs the pulse height at the collector of TR2 is
limited to 5.6V and is essentially unaffected by sup-
ply and input level variations. Now when the volt-
age on the collector of TR2 is low, the junction of
the emitters of TR3 and TR4 is held at about 0.6V
by TR4 and so C5 has a charge on it given by CV.

DETECTOR AC AMPLIFIER LIMI1746 AMPLIFIER

Since a two bladed propeller at 10.000 r.p.m. gives
one pulse every 3ms;

1 x 10-6 x 4.4I - - 1.47tnA
3 x 10-3

Thus for a lmA meter to read full scale at 10,000
r.p.m. the resistor VR1 must be adjusted to shunt
away 0.47mA.

For measuring propeller speeds up to 25,000
r.p.m., an extra shunt resistor VR2 is switched
across the meter via 62.

Although the values of VR1 and VR2 were
chosen to 'facilitate easy calibration of the instru-
ment with the recommended meter, they will allow
a wide range of meter movements to be used suc-
cessfully although they may be a little difficult to
set up. A table giving usable movements is given.

PULSE COUNTING

CI

40
"Hi [

22pF

DI

MS4A

Fig. 1. Circuit of the r.p.m. meter

When TR2 collector voltage rises to 5.6V, TR3
partly discharges C5 by bringing the junction of
emitters up to about 5V and so the charge on C5
changes by C(V2-V1) Coulombs. This change of
charge is independent of normal input pulse widths
and rise times and is only determined by the pulse
height which is fixed by D2, and by CS which should
be of paper construction for high stability.

The charge lost by C5 is ,passed on to C4 via
TR3 in the form of high current pulses. The accuracy
of the instrument would be impaired if TR3 were
allowed to saturate during these pulses and so the
internal resistance of C4 must be low enough to
eliminate the possibility of this occurring. To this
end a high value capacitor was used for C4 as these
tend to have lower internal resistances than their
low value counterparts of similar voltage ratings.

The charge built up on C4 is bled away by the
1 mA meter and its shunts at a rate dependent on
the charge and since this charge is related to the
pulse rate per second the meter reading will indicate
the same.

The current fed to the meter circuitry is given by-
CT=

where CV is the change of charge on C5 per pulse
and T is the period between pulses.

Table 1: Usable movements

Meter Sensitivity Maximum Meter Resistance

1 mA 175U

250/LA 2.21(i2

100p,A 6k0

50µA 12k11

It is possible to use a I mA meter movement
whose resistance is as high as 820 ohms if the value
of VR I is increased to 4.7 kilohms and VR2 to 470
ohms.

The accuracy and high frequency stability of the
circuit when operated with poor batteries or in low
light levels are ensured by C3 and C6.

The finished circuit draws a supply current of
about 10mA and so will operate for many hours
when powered by an Ever Ready .PP3 battery. The
batteries should be replaced when their output volt-
age falls below 7V as the calibration of the instru-
ment may become inaccurate.

Practical Electronics February 1976 145



Photo showing assembly. The p.c.b. and component arrangement are shown below

COMPONENTS . . .

Resistors
R1 220k0
R2 1.2k0 41A/ 10%
R3 220k0
R4 2.2k0
VR1 1k0
VR2 220f2 -

Semiconductors
TR1 ZTX107
TR2 ZTX107
TR3 ZTX107
TR4 ZTX212
D1 MS4A.
D2 KSO56A

Potentiometers
VR1 1 kfl
VR2 2200

Capacitors
Cl 22µF 10V Electrolytic
C2 1µF 10V Electrolytic
C3 0.01µF 18V Disc
C4 47µF 10V Electrolytic
C5 1µF 63V Paper
C6 47µF 10V Electrolytic

D1

ACTIVE AREA

Miscellaneous
M1 1mA "Sew" Panel Meter Type SD460.
S1 Single Pole Change Over Switch "Sub-

minature Type".
S2 As Above.
B1 Ever Ready Battery Type PP3.
Instrument Case Size 10 x 10 x 5cms.
P.C. Copper Laminate Size 4 \ 7cms.

-L.
C,

0

tm

R1 R2

TR2

R3 RC

ce

c TR4 .

3 e

CE

1A
R2

-
Ca

T
o

ME TER +VE 52

°

ese

?t\)0\K;"1-°
Fig. 2 Component layout and p.c.b. master
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CONSTRUCTION
The prototype meter was constructed using the

printed circuit shown in Fig. 2. To make the printed
circuit first cut out the correct size of copper lamin-
ate board and on the copper side, lightly mark out
the desired hole points with a scribe or a centre
punch. Then with suitable paint and a fine brush put
blobs of paint on the punch marks and join these up
to the pattern shown with fine straight lines. This
method of painting the printed circuit can give very
neat results if done carefully. Allow the paint to
dry and then drop the board into a solution of
ferric chloride to etch away the unwanted copper.
When the etching process is complete, clean off the
paint from the remaining copper and drill the holes
for the components.

The printed circuit, photodiode, meter and battery
were all mounted in an instrument case size 10cm X
10cm x 5cm, although if a larger meter is used
the case size should be adjusted to suit. With the
meter mounted on the top of the case, the photo -
diode should be positioned on the side of the case
above the meter so that when the photodiode is
held near a propeller, the meter will be lying face
up and easy to read. To mount the photodiode, cut
a lcm square hole in the desired position on the
instrument case, then on the inside of the case
glue a perspex window over the hole to seal the
case against the ingress of oil and dirt. Then place
the photodiode against the inside of the window and
glue the wires of the device to the perspex with an
impact adhesive to hold the device firm. Cut off the
excess wire from the photodiode and connect it to
the circuit board via some suitably fine, flexible
wires, taking care to get the polarity correct.

TEST AND CALIBRATION
Once the circuit is complete and connected to

its battery, the following voltages may be measured
with respect to the negative rail whilst the photo -
diode is momentarily covered up. TR lc -4.5V
±2V, TR2c-0.1V.

Also, shorting the base of TR2 to earth should
cause its collector voltage to rise to approximately
5.5V. If there is any serious discrepancy in any of
the above test voltages, check possible faults such
as incorrect component location, short circuits, dry
joints, etc.

Once the constructor is satisfied with the above
checks the instrument may be calibrated. A simple
way of calibrating the meter is to make use of the
100Hz flcker given off by mains fed lamps since,
this corresponds to an engine speed of 3,000 r.p.m.
Hold the instrument within a foot or so of a 100W
lamp and adjust VR1 until the meter reads 3,000
r.p.m. on the 10,000 r.p.m. range, then after switch-
ing S2 on adjust VR2 until the meter reads cor-
rectly on the 25,000 r.p.m. range. The accuracy of
this method is limited due to the small meter deflec-
tion at the calibration point.

If a signal generator and an I.e.d. are available
the instrument may be accurately calibrated. The
generator must provide an output greater than 2V
r.m.s. between 100 and 1,000Hz.

Connect the circuit shown in Fig. 4 to the output
of the generator and place the I.e.d. near the photo -
diode, being careful to shield out any background
lighting as this way contain 100Hz flicker if any
mains fed lamps are near.

SIGNAL
GENERATOR

Fig. 3. Additional components needed for calibration

Set the signal generator to 333Hz and adjust VR I
until the instrument reads full scale on the 10,000
r.p.m. range, then raise the frequency to 833Hz and
adjust VR2 for full scale deflection on the 25,000
r.p.m. range. The accuracy of calibration achieved
by this method will depend on the signal generator
itself.

USING THE R.P.M. METER
Once the instrument is calibrated, all that is neces-

sary to determine the r.p.m. of an engine is to hold
the meter a few inches away from its propeller and
read off the speed. If an erratic reading is obtained,
try moving the meter nearer the propeller or more
adjacent to the end of the propeller blades.

If the propeller has more than two blades, the
true engine speed may be obtained by using the
following formula.

True r.p.m. - 2 x instrument reading
number of blades on propeller
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TRANSISTOR ELECTRONIC ORGANS FOR
THE AMATEUR

By Alan Douglas and S. Astley
Published by Pitman Publishing
119 pages, 215mm x 140mm. Price £4.50
TFits is the third and entirely revised edition on the

"naming of parts" and circuitry of small home
entertainment organs. In previous editions complete con-
structional details of a transistorised two manual pedal
organ was given. With the appearance of integrated
circuits-which has meant integrated oscillators and
divider systems, distribution gates, amplifiers and rhythm
chips-the discrete transistor divider organ is almost an
anachronism and for this reason I think the omission
is justified.

Unfortunately there is a dearth of books on topical
organ circuitry, unless you are fortunate enough to be
on the mailing list of companies such as ITT, G.I. or
AMI whose ambit of activities embrace organ electronics.
This edition fulfils a need in that it covers most aspects
of the modern electronic organ combining circuitry, in-
formed opinion and practical advice which one would
expect from the co-author Alan Douglas, doyen of the
Electronics Organ Constructors Society.

G.G.

ELECTRONIC TEST EQUIPMENT
By Harry Kitchen
Published by Argus Books
199 pages, 225mm 140mm. Price £4.50
TEST equipment has a vital role in electronics. In

design, construction, routine maintenance and
trouble shooting, one is wholly dependent on the means
to measure, as this is the only way to interpret conditions
within a circuit.

The range of test gear available is enormous, varying
in sophistication with requirement. But even the most
wall equipped laboratory has a nucleus from which it
has grown and the instruments that usually constitute
this are basically the content of this book, namely the
multimeter, electronics meter, a.f. and r.f. oscillator and
the oscilloscope.

As one would expect from an author who has been
a regular contributor to both this magazine and to
Practical Wireless, his advice on choosing and using these
instruments is essentially practical.

In each of the six chapters the principles and common
basic circuitry of an instrument is presented. This is
distilled with the wisdom of years of experience and
many of the personal choices of instrument would prove
an excellent basis for a home workshop or laboratory.

G.G.

ABC OF HI -Fl
By John Earl
Published by Fountain Press Argus Books
168 pages, 222mm 140mm. Price £3.75

AGOOD book for those starting to learn about hi-fi.
It contains a wealth of potted information relating

to techniques and equipment as well as to the effects
they both are employed to produce or to avoid. Most
of the vocabulary the budding enthusiast must learn is

to be found within these pages. The contents are sub-
divided into seven chapters, each dealing with a clearly
defined subject area : amplifiers. loudspeakers, pro-
gramme sources and signals. quadraphony. radio tuners
and aerials, recording and replay. sound and room
acoustics.

The one comparatively new area is quadraphony. This
chapter alone might make the book a useful purchase
for followers of the art who while, perhaps, well versed
in the more orthodox techniques are yet in some
ignorance of the considerable enrichment of the hi-fi
language this latest development has been responsible
for.

Within each chapter subjects are arranged alpha-
betically; they range from the mundane ("Hum".
"Downlead") to the more exotic ("ambiophony".
"Dolby Noise Reduction"); treatment varies from the
short sentence to a page or more per item. Diagrams.
photographs and oscillograms are used to illustrate the
text, which has a down-to-earth and practical flavour.

D.D.R.

PHYSICAL ELECTRONICS
By J. Seymour
Published by Pitman Paperbacks
438 pages, 150mm 210mm. Price £3.25
AIMED at students in electronic engineering and young

professional engineers, the book manages to cover
this sometimes heavy subject of the physics of electronics
without becoming too bogged down-a trap all too
many authors often find themselves falling into.

The student will find the book extremely useful as a
course book, and the material in it relevant to all three
years' work at his university or college. Also, due to its
having all the basic information on the functioning of
all the popularly used devices, it will provide a good
reference for engineers who occasionally need to resort
to a textbook, because "they remember doing how an
f.e.t. (for instance) works a few years back, but can't
quite remember the details".

The book has chapters on microwave devices, junction
transistors, field-effect devices, masers and lasers and a
comprehensive appendix which expands on some of the
theory referred to throughout the rest of the book.

R.W.L.

I.E.R.E. JOURNAL, GOLDEN JUBILEE ISSUE
FOLLOWERS of electronics, amateur as well as pro-

fessional, will find much that is both technically
and historically interesting in this Golden Jubilee issue
of the I.E.R.E. Journal. The Radio Electronic Engineer
(Vol. 45, No. 10, October 1975).

It contains 19 papers from Institute members who
recall developments in a variety of fields over the last
50 years. A wide panorama of technological progress
and achievement is built up by this collection of
authoritative papers.

Some of the areas reviewed are: semiconductor
devices; electronic components; lasers and optical elec-
tronics; fixed and mobile communications; television;
radio navigation aids; computer engineering; electronics
and nuclear power; ocean technology; medical elec-
tronics; electronics in space.

The Radio and Electronic Engineer is normally avail-
able only to members of the I.E.R.E. but copies of
this issue can be purchased by interested non-members
for £2.50 per copy. Send remittance to The Institution
of Electronic and Radio Engineers. g-9 Bedford Square.
London WICB 3RG.
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INDUSTRY

NOTEBOOK

HAPPY NEW YEAR
While the great buying public is

still tightening its belt in face of
economic problems at home, with
consequent slackness in consumer
electronics business, 1976 looks
like being a busy and therefore
happy year for manufacturers of
professional equipment.

The United States is already past
the bottom and what's good for
the United States is generally good
for the rest of the free world.
Recent market surveys forecast
accelerating business in the first
quarter of 1976 with some market
sectors showing gains of as much
as 25 per cent.

In Britain, leading capital goods
exporters are still doing excellent
business with substantial backlogs
of order due for delivery. A star
export performer is the EMI -
Scanner X-ray equipment but there
are plenty of other big sellers.
Redifon, for example, recently
clinched another flight simulator
order, this time for a £3 million
installation in Iraq. Radio communi-
cations is still strong with Marconi
and Racal leading the field.

Aerospace is doing better than
ever with record exports of mis-
siles, principally the Rapier, which
in its later version has a strong
electronic content, and service
companies like International
Aeradio are still pulling in extra
business like the re -equipment of
Sharjah International Airport with
navigational aids and other equip-
ment under a £1.2 million contract.
In telecommunications GEC won a
South African Post Office contract
for stored programme control
equipment worth £2.5 million.

At home there is optimism that
recent pronouncements by the
Government on giving encourage-
ment to expansion of private in-
dustry really mean what they say
and are not mere window-dressing.

If the regeneration of British in-
dustry means anything at all it
means modernisation, including
higher levels of automation which,
in turn, means more business for
electronics.

Consumer electronics may be
down in the dumps at the moment
but cannot be neglected. An in-
teresting pointer is that Plessey -
owned Garrard Engineering Ltd.
has been recruiting design engi-
neers for what is described as the
"next generation of consumer
electronics". To date, Garrard has
been exclusively in the record
changer business. There is now a
big programme of diversification
and expansion into both audio and
video cassettes and complete
equipments such as home music
centres and video recorders.

We also have the example of
Sinclair Radionics whose long-
awaited thrust into the digital
watch market is now with us. The
"Black Watch" got away to a flying
start with a £30,000 national adver-
tising campaign and production is
now running at 5,000 units a week
in a bid to capture 30 per cent
(250,000 units) of the total UK
market in 1976.

BATTERY POWER
The electric car has come back.

Yes, back! The first electric horse -
less carriage ran in Britain long
before the turn of the century and
there were electric taxi -cabs run-
ning in London from 1897 to 1899.

Electric road traction is more
common in Britain than most
people imagine. Present estimates
are that there are some 50,000 elec-
trically driven commercial vehicles
on the roads, about half the world's
total. In addition there are some
75,000 electrically powered trucks
and mobile hoists in use in British
industry. So there is already a firm
home base on which to build a
huge export market.

The problem is the same today
as it was at the turn of the cen-
tury-the battery. Front runner for
the new generation of electric cars
is the sodium -sulphur battery
which, weight -for -weight, is claimed
to store five times more energy
than the conventional lead -acid
battery and, of course, it is the
power/weight ratio which has
always been the stumbling block.

Now the U.K. Atomic Energy
Authority, the British Railways
Board, Chloride Silent Power Ltd.,
and the Departments of Industry
and Environment have come to-
gether in a massive assault on the
problem. Research will continue
separately at the laboratories of
UKAEA, British Rail and Chloride,
but results will be pooled and co-
ordinated to eliminate duplication
of effort.

Similar work is going on in the
United States. The Energy Research
Laboratories of Gould Inc. are

working on several battery projects.
A nickel -zinc battery twice as good
as lead -acid is already in use in
U.S. Post Office delivery vehicles.
A Government -funded project for a
battery equivalent in performance
to the British sodium -sulphur pro-
ject is expected to be ready for
prototype trials by 1981.

British Rail, however, plan to
have a rail car powered by sodium -
sulphur batteries running by 1979.
It could, on present projection,
have a range of 170 miles with a
top speed of 75 mph. R&D time
scales tend to be elastic but if all
goes well with the British effort it
suggests a two-year lead.

If the British project proves suc-
cessful it will not only generate
direct product sales but will also
bring in "invisible exports" through
world licensing agreements.

The prospect of millions of elec-
tric cars on the world's roads is
heartening for the electronics in-
dustry because of all the electronic
control gear which is needed.

COMPUTERS
The 1975 Marketing Award from

the Institute of Marketing went to
International Computers Ltd for its
strategy in selling the 2903 com-
puter. In the first two years after
the launch, ICL sold over a thou-
sand and the 2903 has now estab-
lished itself as Europe's best sell-
ing computer.

Apart from completely new busi-
ness (i.e. first-time computer
buyers), some 200 existing compu-
ter users switched to the 2903 with
the bulk of the displaced compu-
ters, according to ICL, being of
IBM manufacture. Total sales of
the 2903 are approaching 1,500
with 50 per cent being exported.

As part of a forward research
programme, ICL is setting up a
pilot plant for the development of
advanced technology I.s.i. circuits.
The company says it has no inten-
tion of going into volume produc-
tion and the plant will be used
mainly for design speed-up and,
thus, earlier exploitation of the new
and powerful semiconductor tech-
nologies now becoming available.

MPU TAKEOVER IN 1984
By 1984, the year we all love

to hate, microcomputer sales in
Western Europe will have multi-
plied 60 -fold according to market -
researchers Frost & Sullivan. Total
sales for 1984 will be £307 million
compared with £5 million in 1974.
Over the decade sales will have
topped £1,200 million with Britain,
France and Germany accounting for
two-thirds of the European market.

As the MPU will find its main
application in "smart" and "intel-
ligent' equipment, it looks as if
Orwell's terrifying vision of things
to come may well come true if we
substitute MPU for Big Brother.
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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?

SURROUND SOUND MATRIX

WITH
the increasing popularity

of four channel audio systems,
one requires also a mode whereby
stereo records can be played as
well.

The circuit of Fig. I is a very
simple matrix providing surround
sound from any stereo source. The
inputs, front -right (R) and front -
left (L), are derived from the pre-
amplifier of the stereo amplifier
(preferably, after the volume and
tone controls, so that these act as
common controls for the whole of
the system, but before the balance
control).

The outputs, rear -right (Rr) and
rear -left (RI), are taken through the
rear level controls VR2 and VR3
to an additional stereo power amp-
lifier, and subsequently fed to the
rear speakers.

The operation of the circuit is

such that when the Depth Control.

VR la/b, is at minimum, the rear
outputs follow the front signals
at 180° phase shift (Rr = -R; RI
= - L). since ICI and IC2 are
working as virtual earth inverting
amplifiers. When VR1 is at maxi-
mum. ICI and IC2 are working as
differential amplifiers, and so the
rear signals are subtractions of each
other (Rr = L -R; RI = R -
L), thereby reproducing only the
out of phase signal of the stereo

CI 022pF
R 0-1

C2 0224F

0--1

Fig. 1

WHITE NOISE GENERATOR

Fig. 1

information which is rich in am-
bient content.

In use, the setting of VRI is
dependent on personal requirements
and the type of material played.
The outputs can be expressed
generally as: Rr = -(R -xL) and
RI = -(L -xR), where x is a

fraction dependent on the setting
of VR I and can be anything from
0 to I.

The maximum setting is not al-
ways the best; for example, the out
of phase signal of worn records is
very noisy and distorted. There
should be no output on playing a
mono record when VR I is at maxi-
mum setting, since L equals R. in
this case VR I should clearly be set
to minimum.

With the resistor values shown.
the voltage gain is unity. Should
some gain be required, resistors RI.
R2, R4 and R5 should be reduced
in value according to the formula:

R3 R6
gain = RI R4*

or - These four input
resistors should be all of the
same value. The value of the feed-
back resistors R3 and R6 must be
the same as VR1a/b; these should
be maintained as specified. VRI is
a dual -gang linear 100ki2 +
100E2 potentiometer.

M. Greenfeld,
Leeds.

THE noise source for the circuit
in Fig. I is a reverse -biased

BC108 emitter -base junction (TR 11
which avalanches and produces a
substantial amount. of white noise.

Transistor TR2 is an amplifier.
producing an output of approxi-
mately 500mV across 501(11 load.

Germanium transistors can be
tried in the circuitry but the cheap
unmarked untested packs of tran-
sistors were found to be the most
"noisy" and more suited in the cir-
cuit.

J. Hoggarth.
Otley.

W. Yorks.

1-()
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RETURN 1
BSR HI-FI AUTOCHANGER
STEREO AND MONO
Plays 12, 10 or 7" records.
Auto or Mnul. A high
quality unit backed by BSR
reliability with 12 months'

...1guarantee. A.C. 200/250V
Size 133 .. 11,1n.
Above motor board 331n. Below motor board 231n.
With tubular arm and cuing dank.

withTEREO and MONO
CART

S
RIDGE

Cl O 95 Po., is,
PORTABLE PLAYER CABINET
Modern design. Milne covered.
Vynair front grille. Chrome fittings. ,,..r ....,
Size 17 x 15 x ilin approx. 1.3  ,C3 Post 750
Motor board cut for BSR or Garrard deck

COMPLETE STEREO HI-FI SYSTEM
Two full Ize loudspeakers 13} x 10 x 331n. Player unit
clips to loudapeskers making it extremely compact,
overall 14,4 only 13} x 10 x 831n., 3 watts per channel,
plays ell records 33 r.p.m., 45 r.p.m. Separate volume and

tone control.
210V a.c.

mains.

FEW ONLY

rgain Price

Attractive £25
Teak finish t1 carriage

SPECIAL OFFER!
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH

£2 500-60 MINUTES Post 35p ----7
Single pole two-way. Surlace mount-
ing with fixing screws. Will replace
existing wall awhch to give light
for return bor.. garage, utornstic
anti -burglar lights, etc. Variable knob.
Turn on or off at full or IntennedIste
settings. Brand .w and fully guaranteed.
TEAKWOOD LOUDSPEAKER GRILLES will wily fit to
battle board. Size 181 x 103.10-75p. 103 x 73In-15p

WEYRAD P50 - TRANSISTOR COILS
RA2W Ferrite Aerial 85p Driver Trans. MM. 65p
I.F. Printed Circuit,
3rd I.F. P50/3CC deco 40p J.B. Tuning Gang _11.20
Spares Cores 3p Weyrad Booklet 10p
P50/1AC 600 OPT1 1150

Mullrd Ferrite ROOS x }in.. 200. x Afn., 20p. 3 x On. 100

VOLUME CONTROLS

skn to 2M'1. LOG or LIN.
L/S 25p. D.P. 40p. STEREO
L/S 55p. D.P. 75p. Edge 5K.
S.P. Transistor 30p.

80 Ohm Coax 5p yd.
BRITISH AERIALITE
AERAXIAL-AIR SPACED
10 yd. £2; 60 yd, £3
FRINGE LOW LOSS
Ideal 625 and colour

4
11,1p yd

8in. or 10 x 6in. ELAC
HI-FI SPEAKER
Dual co. 0141101018.d roll sur-
round. Large ceramic magnet.
50-16,000 Cl.. Bus resonance
SS Cl., 8 ohm Impedance,
10 walls. music power.

£4  35 Post 350.

E.M.I. 13f x 8in.
SPEAKER SALE!
With tweeter nd
crossover. 10 watt.
State 3 or 8 ohm.
As Illustrated.

£5.25
Post 35p

With flared tweeter cone and ceramic
magnet. 15 wad
Bs. res. 45-60 c/. £3 45Flux 10,000 gauss.
8 ohm, 40 to 11,000 c/s. Post 35p.

Bookshelf Cabinet Teak firileh 16 x 10 91n.

13in x loin. Bass Woofer, 20 watts, DI 40 £6.95 Posh 75p

THE "INSTANT" BULK TAPE
ERASER AND HEAD DEMAG-
NETISER. Suitable for cassettes,
and all Ow of taps reels. A.C.
mains 200/250V. Leetiet S.A.E. £4.35

Post 30p

BLANK ALUMINIUM CHASSIS. I" s.w.g. 231n. SRNs
6 x An 55p; 8 x Nn 65p: 10 x 71n Nip; 12 x Nn 41;
14 x 91n £1.20; 16 x 6in t120; 12 x 3In 110p; 16 x 10In E1.40.
ALUMINIUM PANELS IS .w.g. 6 x 4ln 15p; 6 x 41n 25p;
14 x 31n 25p: 10 x 71n 30p; 12 x Sin 309; 12 x Re 40p;
16 x sin 45p; 14 x Sin 50p; 12 x 12in 55p; 16 x 101n 759.

F POST MAIL ORDER SERVICE
ELAC 9 x 51n HI-FI SPEAKER TYPE 59RM
This far.us unit now available, 10 wafts, Bohm.

£3.45
QUALITY LOUDSPEAKER ENCLOSURE
Teak veneered }In thick wood cabinet. Size
iO3in x 1113in x 831n. Weight 231bs. Thine
cabinet features  wide mesh Silver Grill
covering separate compertment for mount-
ing Tweeter. or Mid -Range Horn. The fully
sealed boss compartment Is cut out for
63 Inch Woofer £7.50 Carr. Op
Rosewood Version Gl 50 Carr. 115p
Baffle could be cut to take larger speaker.

RCS POWER PACK KIT
12 VOLT, 750mA.

assembly
E3 35 Poet

printed circuit board and rcpt
Instructions.
12 VOLT 300mA KIT, 13.15. 9 VOLT 1 AMP KIT, 13.35.

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

ideal for Mike, Tape, P.U., Guitar, etc. Can be used with
Battery 9-12V or H.T. line 200-300V d.c. operation. Size:
1} x 11 x }In. Response 25 c/s to 25 Ws 26 dO gain.
For use with valve or transistor equipment. pi

P
A oat

Full instructions supplied. Details S.A.E. L. I YU 30p

ELECTRO MAGNETIC
PENDULUM MECHANISM

1 5V d.c. operation over 300 hours continuous on SP2
battery, fully diustable swing end speed. Ideal displays
teaching electro magnetism or for
metronome, strobe, etc. 95p Post

30p

R.C.S. "MINOR" 10 watt AMPLIFIER KIT
This kit I. suitable for record plyers, guitars, taps play-
back, electronic indrument or .mall P.A. systems. Two
versions avellable: Mono, £12.50; Stereo, £20. Post 450.
SpecIficialion IOW per channel; input 100mV; size 93 x 3 x
21n. approx. S.A.E. details. Full instruction. supplied.

MAINS TRANSFORMERS
ALL POST:
Small 45p;
Large 75p

250-0-250V 70mA, 8-3V, 2A 0290
250-0-250 110mA, 6.3V 3. SA, 6: 3V 1A Or 5V 2A 24 -SO
350-0-350 80mA, 6.3V 3.5A, 6:3V 1A or SV 2A 23.110
300-0-300V 120mA, 6-3V 4A C.T.111VIA 07.00
MIDGET 220V 45mA, 4-3V 2A tl 25
HEATER TRANS. 6.3V }amp 95p, 3 amp t1 40
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp. 3, 4, 5, 6, 8, 0, 10, 12, 15, 18, 25 and 30V £4.60
1 amp. 6, 8, 10, 12, III, 18, 20, 24, 30, 36, 40, 48, 60 t4.60
2 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 31, 40, 48, 60 17.00
3 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 44, 60 111.70
5 amp. 11, 8, 10, 12, IS, Ill, 20, 24, 30, 36, 40, 111, SO £11.25
6-04V SOOtnA t1. 9V 1 amp. tl, 12V 300mA t1,
12V 500inA El, 12V 750rnA t1, 10V, 30V, 40V. tamp. £2.75.
20V, 3 amp. f.2 - 15. 40V, 2 amp. £2.95. 22-0-22V, lamp. d.c.
£3.45. 16V, 3 amp. 95p. 16V, 2 amp. £2200, 5, 8, 10. 16V,
3 amp. El .95. 20V 3 amp. £1.75. 20V I amp. £2.20.
AUTO TRANSFORMERS, 115V to 230V or 230V to 115V
100W £5; 210W tfl; 400W £7; 500W GI.
FULL WAVE BRIDGE CHARGER RECTIFIERS.
6 or 12V outputs, 13 amp 10p; 2 amp 55p; 4 amp 115p.
CHARGER TRANSFORMERS: 13 amp. 12.75; 4 amp. t4 60.

GOODMANS 6iIn. HI-FI SPEAKER

4 ohm ors ohm. 10W. Large ceramic magnet.
Specie! Cambric cons urround. Twin cons.
Frequency response, 30-15,000 c/s.
HI -F1 Enclosure Systems, etc. £4.60

NEW ELECTROLYTIC CONDENSERS
2/350V 20p
4/350V 20p
8/350V 2110
16/350V 35p
32/500V 80p
25/25V 15p
50/SOV 15p
100/25V deco 15p

250/25V 20p
500/25V deco.. 259

100 + 100/275V65p
150+ 200/275V 70p
8 + 8/350V 50p

16/350V 500
16 + 16/350 110p
32+ 32/350V .60p

SO 50/300V deco

1100/3SOV
32+ 32/250V
32+ 32/450V
350+513/325V ISp
100 + SO + 50/350V 85p
32 + 32 +32/350V 65p
4700/63V deco 95p

50p
95p
20p

.80p

LOW VOLTAGE ELECTROLYTICS.
1, 2. 4, 5, 8, 16, 25. 30, 50, 100, 200mF 15V 10p.
500.1F 12V 15p; 25V 20p; SOV 30p.
1000mF 12V 17p; 25V 359; 50V 17p; 100V 70p.
2000mF IIV 25p; 25V 42p; SOV 570.
2500mF 50V 62p; 3000mF 25V 47p, 50V 65p.
5000n1F 6V 25p, 12V 120, 25V 75p; 35V 85p; 50V 95p.

TRIMMERS 10pF, 30pF, 50pF, Sp. 100pF, 150pF, 15p.
CERAMIC, 1pF to 0.121mF, 5p. Silver Mica 2 to 5000pF, Sp.
PAPER 350V-0.1 7p, 0.5 13p; ImF 150V 15p; 2mF 150V 15p.
500V-0.001 to 0-05 Sp; 0:1 10p; 0.25 13p; 0.17 250.
MICRO SWITCH SP CHANGEOVER 20p.
SUB -MIN MICRO SWITCH 25p. Single pole change over.
TWIN GANG, "04" 2011pF + 176pF tl .20; 500pF stendrd 75p
365 365 + 25 + 25pF, Slow motion drive 50p.
120pF TWIN GANG, 50p; 3659F TWIN GANG, 50p.
NEON PANEL INDICATORS 250V AC/DC. Amber 30p.
RESISTORS. 3W, 3.W. 1W, 20% 2p; 2W, 10p. 10f1 to 10M.
HIGH STABILITY. 3W 2% 10 ohms to 6 meg., 12p.
Ditto 5%. Preferred values 10 ohm. to 10 meg., 5p.
WIRE -WOUND RESISTORS 5 waft, 10 waft, 15 wall, 10 ohms
to 100K 12p each.
TAPE OSCILLATOR COIL Valve type 35p.

RADIO COMPONENT SPECIALISTS
Radio Books and Components Lists 10p. (Minimum posting charge 30p.)

NEW MODEL "BAKER LOUDSPEAKER", WATT.
GROUP S0/12. 8 OR 15 OHM HIGH POWER. £ 4.5n
FULL RANGE PROFESSIONAL DUALITY. p.m Kfrp".

BAKER
-igir ...NI

-,:,.l

.

l

MAJOR 12" £11.50
30-14,500 c/s, 12In. double
cone, woofer and tweeter
cone together with a BAKER
ceramic magnet .rnbly
having a flux clonally of
14,000 gown and a total flux
of 145,000 Maxwells. Bass
realimencli 40 c/a. Rated 25W.
NOTE: 3 or 0 or 15 ohms must
be stated.

Module ifit, 30-17,000 c/a
with tweeter, c r,
baffle nd
1.tructione. £14  50

Post 110p each
Plea. elate 3 or 8 or 15 ohms.

BAKER -BIG-SOUND"
'Group 25"Group

Ian. cp.9c
vw ....,, ''
3 or 8 or 15 ohm

SPEAKERS Poat

35'

um. £1050
40W
3 or II or 15 ohm

50p each

'Group 50/15'
gt:',. £19.50
8 or 15 ohm

TEAK VENEERED HI-FI SPEAKER AND CABINETS
For 12I0 or 10in dla. sp.., 20 13 x 121n, 112.50 Pcmt 9Sp
For 13 . Sin or Sin speaker 10 . 10 x MI, MN Post 750
For 8 Sin spanker 16 I x Nn, £5.10 Post SOp
LOUDSPEAKER CABINET WADDING Illn wIde, 20p ft

. .S. 100 watt VALVE AMPLIFIER

RCS 100

Four Inputs. Four way rnixint,-crasser volunke,tre  and
be. controls. Suns all speakers. This professional quality
mplIfier chassis is suitable for all groups, disco, P.A., where
high quality power Is required. 5 ...or outputs. A/C mains
operated. Slave output. Produced by demand for a quality
VALVE amplifier.

SEND FOR LEAFLET PH" E5 car' £2.50
SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-16kcis, 10W 8 ohm or 15 ohm O.
De Lux* Horn Tweeters 2-111./., 15W, 15 ohm £4.50
CROSSOVERS. TWO-WAY 3,000 c/a 3 or 1 or 15 ohm £1.60.
LOUDSPEAKERS P.M. 3 OHMS. 7 x On, 11 .50; 11.31n., MN;

- 5In., 11 .90; Sin., £2.20
SPECIAL OFFER: SO ohm, 211n, 2}10, 35 ohm, 31n, 3I0,
25 ohm, 231n. dla., 3I0. dla., 5In. dla., S ohm. 231n., 3ln.,
331n., 15 ohm, 331n. die., 6.1n. 7.10., 11451n..
3 ohm, 231n., Ifin., 33In.' SIn. £1 .25 each
RICHARD ALLAN TWIN CONE LOUDSPEAKERS,
sin. diameter 4W 1.2.50. 101n. diameter SW £2.95;
12In. diameter 6W £3.50. 3/6/15 ohms, please Mate.
VALVE OUTPUT TRANS. 10p; MIKE TRANS. 50:1 40p.
Mike trans. mu metal 100:1 11.25.

Loudspeaker Volume Control 15 ohms IOW with one Inch
long threaded bush for wood panel mounting. 31n spindle.
65p each, Post 15p.

BAKER 100 WATT
ALL PURPOSE
AMPLIFIER
Alipuw.tronemtormiso.
Ideal for Group., Disco and P.A.
4 inputs speech and music. 4 way
mixing. Output 11/15 ohm. .c. Mains.
Separate Irish!. and bass controls. £65 Carr.

 00 eachGuaranteed. Details SAE.
NEW MODEL MAJOR -50 waft, 4 input, 2 vol. £49.95Treble and bass Ideel disco amplHler.
00 WATT DISCO AMPLIFIER CHASSIS

Volume, treble, bass control. 500mV inputfour ..ker outputs 4 to 16 ohms.£55
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlight. and sound effects to recordings.
Will mix Microphone, records, tape and tuner
with separate control. Into single ou
TWO STEREO CHANNELS VERSIONtput. £6  85.
BARGAIN 3 WATT AMPLIFIER. 4 Transistor t. A  50
Push -Pull Reedy whh volume. Treble 4-'4
and base controls. II volt d.c. Mains Power Pack £2 45

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p.
OUTLET BOXES, SURFACE 10p. FLUSH 660. TWIN 85p.
BALANCED TWIN RIBBON FEEDER 300 ohms. 7p yd.
JACK SOCKET Std. open -circuit lip, cloned circull 23p;
Chrome Lead -Socket 450. Phono Plugs ap. Phone Socket Ilp.
JACK PLUGS Std. Chrome 30p; 3.5mm Chrome 159. DIN
SOCKETS Chassis 3 -pin 10p. Spin 10p. DIN SOCKETS lead
3 -pin 25p; 5 -pin 25p. DIN PLUGS 3 -pin lap; 5 -pin 250.
VALVE HOLDERS, 10p; CERAMICS 10p; CANS 10p.

R.C.S. SOUND TO LIGHT KIT.
KIt of parts to build a 3 channel sound to light unit
1,000 watts per channel. £12.50. Pont 35p.
Easy to build. Full Instructions euppliod.
As featured In December Prectical Wireless.

EMI TAPE MOTOR £2
EMI TAPE MOTORS. 210V .c. 1,200 r.p.m.
4 pole 135mA. Spindle 0.11117x0.751n. Sloe
31 x 23 x 211n (illustreted). Post 10p.
120V Model, El.

337 WHITEHORSE ROAD, CROYDON
Open 9-6. Wed. 9-1, Sat. 9-5 (Closed for lunch 1.15-2.30)

Buses 50, 68, 159. Rail Selhurst. Tel. 01-684 1665
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ENGINEERS

YOURSELF FOR A

This 76 page

shows how!
FREE boot4i1,

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 HEREr CUT OUT THIS COUPON mom
Tick or state subject 01 Interest.

Post to address below.

ELECTRICAL &
ELECTRONICS
Practical Radio &
Electronics (with kit)
Electronic Engineering
Certificate
General Elect. Eng.
Certificate
C. & G. Elect.
Installations
Elect. Install. & Work
C. & G. Elect.
Technicians

0 CONSTRUCTIONAL
Heating Ventilating &
Air Conditioning
Architectural Draughts-
manship & Design
L.I.O.B.

O
Carpentry & Joinery
Plumbing Technology

O General Building
Painting & Decorating

RADIO & TELE-
COMMUNICATIONS
Colour TV Servicing 0
C. & G. Telecoms.
Technician's Cert.
C. & G. Radio. TV &
Electronics Mech. Cert. 0
Radio & TV Engineering
Course 0
Radio, Servicing &
Repairs 0
Radio Amateur's Exam 0

AUTO & AERO
Motor Mechanics
C. & G. Motor V.
Mechanics
General Auto
Engineering
A.M.I.M.I.

Air Registration Board
I

Ceres. 0 IMAA/IMI Dip. 0

ll
a I.
oo I
o
o Io I

MECHANICAL

IA.M.S.E. (Mech.) 0
General Mech. Eng. 0

Technicians 0 IInst. Engineers &

Maintenance Engineering 0 111

Welding 0
MANAGEMENT &
PRODUCTION
Computer Programming 0
Inst. of Cost &
Managements Accts.
DRAUGHTSMANSHIP &

O DESIGN
General Draughts -

O manship
A.M.I.E.D.

O Electrical Draughts-
manship

I
s

G.C.E.
-58 '0 & A Level Subjects
-over 10,000 Group Passes!

Aldermaston College
Dept. TPE14, Reading RG7 4PF

also at our London Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y SEJ. Tel. 01-628 2721.

NAME (Block Capitals)

ADDRESS

Postcode.

Other subjects of interest Age....
Accredited by C.A.C.C. Member of A.B.C.0

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

41in

42 x 42mm meters ImA, 10mA,
100mA, 500mA, E276. 16p P. & P.

60x 45mm meters 50µA, 100µA,
500µA and I mA VU meter, 4212.

lip P. & P.

Edgewise meters 90mm x 34mm

1mA, 43'40. 16p P. & P.
- 3}in METER. 30;4A.

50,.A or 100µA, L3.115. 16p P. & P.
MULTI -

METER
TAPE ieemenwee wo

RECORDER
Model 171-2

LEVEL 20,000 ohm/ p'
METER volt, £6.90. 17

SCIOtrA, 70p. lOp P & P.
26p P. & P. tit it

CARDIOID
DYNAMIC

MICROPHONE 1014`te0-')_
Model UD-130. Fre-
quency response 50-

3 WATT STEREO (1I 1¢)

( 15,000c/s. Impedance PER CHANNEL

i
Dual 50K and 600 ohms,
£7.40. 26p P. & P.

AMPLIFIER
L4.30. 16p P. & P.

All above prices include V.A.T. LARGE S.A.E. for List No. I I.
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate Bolton Lancs. BL2 IBA

SYNTHESISER
Modules by Dewtron

1111111111

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; 3 -octave keyboards,
contacts, special tuning -ladder resistors, etc. 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
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SIMPLE TOUCH SWITCH

THIS circuit was developed for
switching a bedside light on/

off by touching a plate fixed to bed
head.

The plate used is a piece of 0.1
inch Veroboard connected as shown
in Fig. I. When the finger is placed
on the Veroboard grid. CSR I fires
and pulls in the relay. If the finger
is then removed, CSR1 will remain
locked on until touched again.

When in off state all transistors
are non -conducting; CI is charged
via D3. On touching the grid, TR1
draws base current via TR2, TR3,
DI thus firing CSR1, switching on
load and making a discharge path
for Cl.

When touched to turn off. CI
discharges via D4 and RI. turning
on TR4. TR3 draws base current
via Tk4 and D2, turning on TR2
and shorting out CSR1. When the

BETTER FIGURES

Fig. 1

O

finger is removed the load is switched on, and CI has had time
switched off. to discharge, the load will switchIf the finger is not removed im- off when the finger is removed.
mediately after the load has R. J. Hicks,

Madynlloth, Powys.

0

1

I 7 d d

Fig. la Fig. lb

8 C
UP

Fig. 2

TURNS
SEGMEN TS

OFF

Fig. 3

THE display usually obtained
from the numerals 6 and 9 with

standard 1TL decoders such as the
SN7447 is shown in Fig. la. This
can be modified to a more visual
numerical readout (Fig. lb) by
using the circuit in Fig. 2. To
obtain the improved numerals. seg-
ment A must come on when 6 is
present in BCD at the decoder in-
put, and segment D must come on
when 9 is present.

Transistors TR I and TR2 are
connected between OV and the de-
coder output to form, in effect.
"wired-AND" gates with the output.
When TR I or TR2 are on the
appropriate segment will light.
irrespective of the decoder output.
The transistors are fed via 7TL AND
gates, which detect 6's or 9's at the
decoder input.

The AND gates in the prototype
were of a 7411. The circuit
therefore needs two SN741I's per
three displays. TR I and TR2 can
be any silicon npil transistors with
an le max >3mA.

If the digit blanking facilities of
the decoder are needed to provide
control over the display bright-
ness, the 7411 can be replaced by
a 7421, as shown in Fig. 3. This
enables the segments turned on by
the external transistors to be
blanked with the rest of the de-
coder outputs.

R. Mortimer.
Hemel Hempstead.
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MAINS

RED LIVE

YELLOW

RED

AL Ark

NIGHT LIGHT

L ANgNG

HALLWAY

Fig. la

Fig. 2a

CAR THEFT ALARM

THE NE556 dual timer (which
contains two 555 circuits in a

single I4 -pin dual -in -line package)
can be used in the simple circuit
shown as a car theft alarm.

If any of the car door switches
S2 to S5 is opened, the capacitor
C2 commences to charge through.
R3. After a time which is approxi-
mately 1.IC2R3 (7.5 seconds with
the values shown), the output volt-
age at pin 9 falls to a value which
is only a little above that of the
negative line. A current of the
order of 30mA therefore flows
through R2 and saturates TR!. If
the voltage at pin 5 is low, the
relay RL1 closes.

The contacts of this relay RLAI
short the collector of TR I to its
emitter so that the relay "latches -
on"; that is, it remains energised
whilst the potential at pin 5 is low
no matter whether the voltage at
pin 9 rises again (due to the closing
of the car door) or not. The closing
of the contacts RLBI causes the
car horn to sound.

The hidden switch Si is used to
set the alarm and to dis-arm it
when one wishes to leave the car
doors open. If Si is closed. CI is

Fig. lb

Fig.2b

A s I have a young son who re -
FA fuses to go to sleep without a
light on, I fitted a dimmer to the
landing light so that no direct light
was thrown into his bedroom.

With the ever increasing cost of
electricity, a dimmer seemed to
offer a simple compromise. Unfor-
tunately. the landing light is con-
trolled by a two-way switch, one
in the hallway and the other on the
landing, and I wanted to be able
to control the light level and also
be able to override the dimmer from
the hallway irrespective of whether
the light was on or off.

To overcome these problems I

modified the wiring as shown in
Fig. la, b and modified the dimmer
as shown in Figs. 2a, b.

The dimmer is modified to bring
both arms of the potentiometer out
to separate connections and the
value raised so that the light was
fully off at the centre of its travel.
This was to avoid the light from
extinguishing at other levels than
full on. when using the hall switch.

T. L. Bunney.
Hadleigh.

Essex.

Fig. 1

discharged and the voltage at the
output of pin 5 is kept almost at
the + I2V 'level. The relay will
therefore not close when SI is in
this closed position. If the alarm
is sounding, it may be stopped by
closing SI so that the voltage at
pin 5 rises.

As the owner leaves the vehicle,
he can set the alarm by opening
SI so that CI commences to charge.
If he shuts all of the car doors

within a time of 1.1C1R1 (or about
16 seconds with the component
values shown), the relay will not
close and the horn will not sound.

Similarly, when the owner returns
to the vehicle, he opens a door and
C2 commences to charge. However,
if he closes SI within about 7,4
seconds of opening the door, the
alarm will not sound.

J. Dance.
Alcester, Warks.

154
Practical Electronics February 1976



Complete thecoupon and
well sendyou

ourcomplete,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 (endosing a 10p stamp for postage)
and we'll send you your copy to browse through.

With the world's largest range of electronic kits to
choose from; there really is something for everyone.
Digital electronic stop watch AM/FM 60 watt r.m.

FREE
SOLDERING I

WORTH

Including our full range of test
equipment, amateur radio gear, hi-fi
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 -26 Bristol Road,
Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451.

s. stereo receiver Digital rev counter

£3.50
with ollonders over £30

The new Heathkit catalogue.Out now FREE
To: Heath (Gloucester) Limited, Dept. YE - 26 , Gloucester, GL2 6EE.
Please send me my Heathkit catalogue. I endose a 10p stamp for postage.
Name Address

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

HEM,/

Schlumberger
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E.&

GIRO NO. 331 7056. Access and Barclayc. -
accepted.

C.W.O. only. P. & P. 25p
Discount: [15-102/0 lexcept net items)

Export Order enquiries welcome ([5 min

Offcial Orders accepted from
Educational & Government Departments
ALL PRICES INCLUDE VAT AT

V.A.T. PLEASE ADD 15% TO TOTAL ORDER VALUE
EXCEPT TEST METERS, AND VEROBOARD

(Please TOTAL 8 and 25°, items separately) All stock subject to availability

SPECIAL RESISTOR KITS (CARBON FILM 5%) (Prices include post & packing:

10E12 tW or 1W KIT: 10 of each Eli value. 22 ohms -IM, a total of 570 [4.60 net
25E12 3W or 1W KIT: 25 of each Eli value. 22 ohms -IM, a total of 1425 E10.99 net

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. Mounting 0 OlpF, 0015µF. 0022.1F, 3.p. 0033itF, 0 04701F, 4p.
0 06811F, 0 11.1F, 43p. 0 15;1F. Sp. 0 22//F, 6p. 0 33//F, Sp. 047µF. 10p. 0 (Alia,
13p. 11/F, 17p. 1.5µF, 26p. 2 21.F, lip.
MULLARD POLYESTER CAPACITORS C296 SERIES
400V. 0 0010F, 0 00151/F. 0 00220/F, 0 0033z/F, 0 0047/.F, 0 0068/1F. 0 0111F,
0 0151/F, 0 02211F. 0 0331.F, 4p. 0 04711F. 0 0680F, 0 101F. Sp. 0 151/F, Sp. 0 2211F.
10p. 0 330F, 15p. 0 4701F. ISp.
60V: 0 0111F. 015,1F, 0022µF. 0047µF, 0068/1F, 4p. 01µF, Sp. 015µF, 11.

0 2211F, 7p. 0.33µF, Sp. 04711F. 10p. 06811F, 14p. 1pF, 17p.
MINIATURE CERAMIC PLATE CAPACITORS
50V: 1pF) 22, 27. 33, 39, 47. 56. 68, 82, 100. 120, 150. 180, 220. 270. 330, 390, 470,
560, 680, 820, 1K. 1K5. 2K2, 3K 3. 4K7. 6KEI. (RE) 0 01. 0 015. 0022.0 033, 0047,
2.1p. each. 0 I. 30V, Sp.
POLYSTYRENE CAPACITORS 160V 5%
(pF) 10, 15, 22. 33. 47. 68, 100, 150, 220. 330, 470. 680, 1000, 1500, 2200. 3300,
4700, 6800, 10,000. 4;p.

a CF 22-2M2 I

MF I0 -2M7 2
MF 10-2M2 2

I MF 10-10M 3

2 PIF 10-1011
(Price in pence achl.
VALUES AVAILABLE -E12 Series only. (Net prices above 100.1

RESISTORS
CF -High Stab Carbon Film, 5% MF-High Stab Metal Film. 5%.
W. Type Range 1-99 100-499 500-999 1000+ Size mm
i CF 12 -IM I 090 0.85 0.80 24x75

0.90 0.85 080 3.9x10.5
17 14 12 3x7
16 I 3 I 1 42x108
198 181 1 65 66x13
3.52 3 08 2 75 8417 5

PRESET SKELETON POTENTIOMETERS
MINIATURE 025W Vertical or horizontal 7p each I K. 2K2,
4K7, 10K, etc. up to I M 0
SUB -MIN 0 05W Vertical, 100 o to 220K 0 7p each.

Aft.
tut Saxes Sere

B. H. COMPONENT FACTORS LTD
(PAL), LEIGHTON ELECTRONICS CENTRE,
59 NORTH STREET, LEIGHTON BUZZARD,

e LU7 7EG. Tel.: Leignton Buzzard 2316 (Std. Code
05253,

Miniature Mullard Electrolytic.
1.0p F 63V
15µF 63V
2.2i/F 63V
3.3pF 63V
4'OliF 40V
4.7pF 63V
601.F 63V
13OpF 40V
OpF 16V
OpF 25V
OAF 63V
511F I6V
5pF 63V
6µF 40V

2211F 25V
2211F 63V
32;IF IOV
33,1F I6V
330F 40V
32/1F 63V
4711F 10V
47i1F 25V
47pF 63V

7p 68pF 16V 7p
7p 6111pF 63V 14p
7p I 001tF IOV 7p
7p 100/(F 25V 7p
7p I 00/(F 63V 17p
7p 1500F I6V 7p
7p I 50/./F 63V 17p
7p 220pF 6.4V 7p
7p 220/IF IOV 7p
TP 22011F I6V Op
7P 220µF 63V lIp
7p 330pF 16V Op
7p 330pF 63V 15p
7p 470/iF 6.4 14p
7p 470/4F 40V lip
in 680,./F I6V Sp
7p 6800F 40V 25p
7p 1000pF 16V 17p
7p 10000/F 25V 28p
7p I 500pF 6.4V25p
7p I 500µF 16V 28p
7p 2200/.F IOV 17p
8p 3300j/F6 4V lip

VEROBOARD 0.1 0.15
24 x 5' 45p 4Sp
25 x 31" 4lp 30p
33 x S' SIp 53p
33 x 30- 45p ISp
23 x l'' lIp 10p
24 x 5" (Plain/ - 22p
24 x 30" (Plain) - 20p
5 x 33" (Plain) - 37p
Insertion tool 87p 87p
Track Cutter 68p 68P
Pins, Pkt. 25 23p 25p

TRANSISTORS
AC127 lIp BC2I2L 13p
ACI28 llp BC213L 13p
BC107 lip BC2I4L 18p
BC108 lip 0C44 19p
BC109 13p 0071 13p
BCI48 lap 0081 17p
BC 149 13p OC170 29p
BC1132L 13p 11543 45p
BCI83L 13p 2N2926 13p
BCI84L 14p 2N3702 14p

POTENTIOMETERS. Carbon Track SK O to 2M II, log or lin land 1K lin). 'Single, 17/p Dual
Gang 48p. Log single with switch 20p. Slider Pots. 60mrn, 5K 500K, log or lin. 45p. Dual 55p.
Knob 10p.
DIODES
N4001
N4002 7 p
N4003 p
N4400 9p
N4005 Ilp
N4006 14p
N914 7p
N916 1p

BA(00 10p
OAS 42p
0A47 9p
0A81 lIp
0A200 Bp

PLUGS
Din 1 Pin lip

3 Pin 13p
5 Pin ISO' 16p
Std. Jack 20p
2.5mrn jack 13p
Phono 7p
SOCKETS
Din 2 Pin 10p

3 Pin 10p
5 Pin 180 12p
Std. Jack ISp
2.5rnrn Jack 13p
Phono 7p

ILECTROLYTIC CAPACITORS. Tubular & Large Cans
(uF/V): 1/25, 2/25. 4/25, 47/10. 5/25, 8/25, 10/10, 10/50, 16/25,
22/63, 25/25, 25/50, 32/25, 50/25, 100/10.100/25. 7p. 50/50, Sp.
100/50. 200/25. 10p. 250/50, ISp. 500/10. 8p. 500/25. 17p.
500/50.15p. 1000/10,17p. 1000/25.25p. 1000/50,40p. 2000/10,
20p. 1000/100./1'10. 2000/25,35p. 2000/100,/1.20. 2500/25,
31Ip. 2500/50, Sip. 5000/25. 68p. 5000/50, Al .20.
HI -VOLT: 4/350, 30p. 8/350, 23p. 100/100, 27p. 16/350, 35p.
16;450. Sip. 32/350, 31p. 50/250, 40p. 1001250, 40p.
METALLISED PAPER CAPACITORS
250V. 0-05µF, 0 I pF, 6p. 025, 6p. 0.5/.F, 71p. 1/(F, 9p. 500V:
0025, 005, 6p. 01, 6p. 025, Tip. 0.5, 11p. 1000V: 001,
I 1p. 0 022, 13p. 0047, 0 1, 19p. 022, 28p. 047, 36p.

LEIGHTON ELECTRONICS CENTRE
Our New Electronics Can re is now open in Leighton Buzzard
and all callers are welcome. As wall as our normal stock of over
3,000 products we have a large range of surplus bargains and
calculators, etc. Open 6 days. 9-12.30. 1.30-5 p.m.

mu
BARGEMAN°

MULTIMETER U4323
22 Ranges plus AF/IF Oscilla-
tor 20,0000/Volt.
Vdc-0.5 -1000V in 7 ranges
Vac -2.5-1000V in 6 ranges
Idc-0'OS-SOOmA in 5 ranges
Resistance -50-1M 0 in 4
anges.

Accuracy -5% of F.S.D.
OSCILLATOR -1 KHz and
465KHz IA, M.) at approx. I Volt.
Size -I60 6 97 x 4Ornm.
Supplied complete with carrying
case, test leads and battery.
PRICE LII.64 net P. & P. 75p. U4323

MULTIMETER U4324
34 Ranges. High sensitivity.
20,0000 /Volt. Overload protected.
Vdc-0 6-1200V in 9 ranges.
Vac -3-900V in 8 ranges.
Idr-0.06-3A in 6 ranges.
lac -03-3A in 5 ranges.
Resistance -250-5M 0 in 5 ranges.
Accuracy -dc and R-23% of F.S.D.

ac and db-4% of F.S.D.
Size -167 x98 x 63rnm.
Supplied complete with storage case.
test leads, spare diode, and battery.
PRICE 010.64 net P. & P. 75p.

U4324

MULTIMETER U4341
27 Ranges plus T ansistor Tester.
16,7000/Volt. 0 erload prcitecte
Vdc-0.3-900V in 8 ranges.
Vac -1.5-750V in 6 ranges.
Idc-0.06-600mA in 5 ranges.
lac -0 3-300mA in 4 ranges.
Resistance -2K12 --2M 0 in
4 ranges. Accuracy -dc -24%.
c-4/ of F.S.D.

hfe-10-350 in 2 ranges.
Size -115 x 215 x 90mm.
Complete with steel carrying
case, test leads, and battery.
PRICE [11.88 net P. & P. 75p. U434I

MULTIMETER U4313
33 ranges. Knife edge with mirror scale.
20,0000 /Volt. High accuracy. mVdc-75mV.
Vdc-15-600V in 9 ranges.
Vac -I -5-600V in 9 ranges.
Idc-60-120 microamps in 2
1dr-0-6-1500mA in 6 ranges.
lac -0 6-1500mA in 6 ranges.
Resistance -1 K n -I M n in 4 ranges.
db scale -10 to + 12db.
Accuracy -do -l5%, ac -24%
Size -115 x 215 x 90mm.
Complete with steel carrying case.
test leads, and battery.
PRICE [14.90 net P. & P. 75p. 14313

HAVE YOU
GOT YOURS
CATALOGUE No. 4A
NEW CONVENIENT
%1ZE AND FULLY

US FRAT ED

CONTAINS MANY
HARD TO GET
ITEMS

66 Pages

3,000 Items

600 P.cturt1

YOUR
(.011APt(II

ElF(100101
STOICh

MAR
ORDER

AND
SHOP

PAYS FOR ITSELF

WITH DISCOUNT

VOUCHERS

WORTH

20p

 DISCOUNTS

 ALL NEW STOCK

 SATISFACTION
GUARANTEE

 DEPENDABLE
SERVICE.

PLEASE SEND S A E
FOR

SUPP1FMENT No I

35 WATT AUDIO HYBRID POWER IC
Only 8 external comp's

(6 capacitors + 2 resistors)
required.

 Dual or single power rails.
 4-16 ohm load.
 Send s.a.e. for details.

(supplied free with IC)
£6.50. each, including postage etc.

R.L.Automation.11 Fossil Rd.,SE13.7DE.

TOWNSEND COATES LIMITED
LUNSFORD ROAD, LEICESTER, LE5 OHH

Telephone: (0533) 769191. Telex: 34321
PLESSEY TCC CAPACITORS
"SUPAMOUr DIELECTRIC CAPACITORS
ISIV d.e. at WC, 1811V d.c. at MC, MN cc. al 79.0
P9059-0 luF Speech
10OV d.c. al sr C, MOE d.c. at 711* C, 101119 i.e. al WC
P985/13-0 0220F. /13-022111, Sp each
MeV d.c. et SVC, MN de. et WC, SOW a.c. at Pr c
P52131-0 001uF. /7-0010.111-0047uF. /21-005pF, /13-01(1F, /15-022uF 2.5p each
NOV d.c. et WC, 7559 d.e. at WC, SOW a.e. at PVC
P991'1-0 1..F..2-0 015vF 4-O 0330F. ,5-0047pF. 43-120880 Sp each
MOW d.c. et W C, 1500V d.c. Cl WC. 3009 .e. at 7V C
P942/4-0 - 001 u F 4p each
-DUOS/OLD" MIXED DIELECTRIC CAPACITORS

d.e. et sr C, 400V d.c. et 7r C, 200V a.e. at 7ff C
09905-0 013F. '8-0 022v F 9-0- 033v F 10-0047pF. ,11-0058pF 3p each
"CATHOORAY" HIGH VOLTAGE CAPACITORS (MAX. WIG. V al Er C)
CP57V0-0 01364./F. V = 12.500. E2 each CPS9V0-0134uF. V = 12.500, [5 each
CP6700-0 060F, V - 8.000. [2 each CP5700-0,0256F, V =13,000, 1:2 saga
CP55H0-0 0025 F, V - 3.030. 110p each CP57X-D5pE. V = 2.000. U sash
CP55V-0 05,1F. V = 1.000, 110p each

POST a PACKING Op
ALL ORDERS PLUS VAT at 25%

REMITTANCE WITH ORDER PLEASE

1,6
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AUDIO SIGNALLING
T HE need often arises for the

audible signalling of a system
condition such as excessive load
current or excess heatsink tempera-
ture. A 555 oscillator/timer directly
driving a 30 ohm balanced armature
earphone makes a simple and con-
venient tone -generator; the only
snag is that the 555 produces a
steady tone that does not stand out
well from background noise. An
intermittent tone of the same loud-
ness is much better in this respect.

An easy way to do this is to use
a second 555 to gate the reset in-
put of the first 555, but the circuit
in Fig. I shows how this can be
done even more simply with a few
extra passive components.

With the aid of RI. R2 and CI,
ICI oscillates at about 2.2kHz in
a conventional manner driving the
earphone. Capacitors C2, C4 and
germanium diodes DI. D2 form a
pump circuit and the lower end of
C4 becomes progressively negative

CYCLE LIGHTING CONTROL

WITH the further restrictions
recently announced on the

consumption of energy and the ever
increasing expense of private motor-
ing, many people are reverting to
that more efficient, yet slightly less
comfortable mode of transport, the
bicycle.

On dark nights and stop -start
conditions in heavy traffic. efficient
lights on a bicycle at all times is
vital. Continuous lighting can be
obtained using all -battery lamps
with the frequent expense of battery
renewal. Dynamo lighting obviates
this expense but suffers from the
disadvantage that the intensity of
light varies from full brilliance
down to a dim glow at walking
pace and none when stopped (Fig.
1).

It was with this in mind that I

devised the circuit in Fig. 2 to com-
bine the advantages of both sys-
tems.

In the modified lighting circuit,
the alternator output is rectified by
the bridge circuit DI. D2, D3 and
D4 and feeds the cycle lighting via
switch SI.

With an alternator output of less
than the battery voltage of 4.5V
(a 6V supply could be used but
would result in shorter bulb life).
the battery provides the lighting
power via D5, Dl-D4 preventing
it from shorting through the alter-
nator windings.

When the output rises above
4.5V this takes over the supply to

+10V

RI
Eton

R2
2 7k0

Cl

0

Fig. 1

with respect to the OV rail. When
this voltage reaches a certain value.
the 555 is reset via pin 4 of ICI.
This state of affairs lasts until the
charge on C4 and C5 decays
through R4. whereupon the 555
gives another burst of oscillation.

With the component values
shown in the circuit, the 2.2kHz

the lamps, D5 preventing the recti-
fied alternator output from flowing
into the battery.

The diodes Dl-D5 can be any
silicon rectifiers rated at +A or
more at 12V minimum (the off-load
alternator output often rises to this
value at speed). DI-D4 can be
mounted in a plastics tube clipped
to the cycle frame, the ends sealed
with wax, no significant heat being
generated; the total lighting load is
only about 5-6W. 05 can be
mounted in the lead from the bat -

DYNAMO
(ALTERNATOR)

DYNAMO
(ALTERNATOR)

tone is interrupted about 15 times
per second. With a I2V supply, as
in a car environment, this becomes
$ times per second. A wide varia-
tion of timing is possible by vary-
ing the value of C5.

D. R. G. Self.
Ipswich.
Suffolk.

tery which can be mounted in a
weatherproof box behind the seat
or attached to the frame.

Only cycles with the integral
Dynohub type alternator are suit-
able for this modification: the rim
type friction dynamo is usually
earthed to the frame by its fixing
bracket and would need to be in-
sulated on its mounting before
connecting to the rectifier.

A. R. G. Culder.
Leigh.
Lancs.

Fig. 1

REAR LAMP

Fig. 2

FRONT LAMP

6V
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CHARGER FOR NICKEL -
CADMIUM CELLS

READERS might be interested in
this automatic battery charger

circuit, for use in tape recorders and
other equipment operating from
nickel -cadmium accumulators.

Operation of the circuit (Fig. I)
is as follows. The cells charge at a
rate set by R I until, as determined
by the setting of VR1, the Zener Dl
conducts, switching CSR(. This
reverse -biases D2, stopping the
charge. The 1.e.d. also goes out.
indicating end of charge.

"INSTANT" DIGITAL STOP
WATCH CONVERSION

TFIE following simple modification
enables a digital clock to be

utilised as a "stop watch" as and
when required. and was originally
conceived for the purpose of timing
international STD telephone calls.
No doubt other uses will suggest
themselves to readers and there is

scope for variations of the basic
idea employed.

Fig. I shows a simplified block
diagram of a typical 4 -digit clock
using integrated circuits of the 74
or similar series. A 5 -pin DIN
socket is fitted at the rear of the
clock and a miniature 6V relay with
two sets of changeover contacts is
incorporated within the clock hous-
ing: these being wired up in accor-
dance with Fig. 2. A remote switch
is connected by means of a suitable
length of 2 -core screened cable to
a 5 -pin DIN plug as shown in
Fig. 3.

When the "stop watch" facility
is required, PL I is inserted with
SI open, and the clock is set to
zero by switching the mains supply
off and on. The shorting link across
pins I and 4 of PI.1 causes the
relay coil to he energised and the
two sets of contacts to change over.
One set of contacts prevents the
50Hz input from reaching ICI until
SI is closed, while the other set

changes the clock format from
hours and minutes to minutes and
seconds.

The clock is therefore held at
zero until timing is required to
commence. SI is then closed and
the clock begins counting minutes
and seconds, to a maximum of 12

or 24 minutes. depending upon the
original design. When the event be-
ing timed is completed. SI is opened
and the elapsed time will he held
on the display until reset to zero
h\ switching the mains supply off

Fig. 1
The circuit will not attempt to

charge dry cells put in the unit due
to the higher voltage of these. This
unit can be used in addition to any
mains supply supplying the tape
recorder direct.

and on. Alternatively, a reset might
be incorporated in the clock by
connecting a normally closed push-
button in series with the mains
supply.

The relay used in the prototype
was found to "pull in" satisfactorily
with the coil connected to the +5V
rail, but should any difficulty be
encountered in this respect, it could
be connected to the unstabilised side
of the low voltage supply, through
a dropper resistor if necessary.

With regard to Si. a push -on/
push -off mains type pendant switch

Fig. 1

501-4z

En TITS

I TO TAPE

CIRCUIT

The value of RI depends on rate
of charge required.

D. Torry,
Chelmsford, Essex.

was used as this can be held in the
same hand as a telephone handset.
Very little trouble with contact
bounce has been encountered. but
"noiseless" type switching circuitry
could of course be employed if a
higher degree of accuracy is

required.
In conclusion it must be

emphasised that the remote switch
lead be screened as otherwise hum
pickup can cause an erratic count
to continue despite SI being open.

A. F. Hayden
Brighton.

SEC
1C3 -10

NIXIE TUBES

IMIN

I SS
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VEHICLE MONITORING

A system for the remote display
of vehicle dashboard information
on panels arranged around the
rear view mirror is claimed by
Regie National Des Usines Renault
and Automobiles Peugeot in
BP 1 401 356. The intention, of
course, is to enable a driver to
observe readings on speed, fuel
level, water temperature and so on,
without taking his eyes off the
road.

The rear view mirror surround is
provided with a I.e.d. or liquid
crystal digital display, Fig. 1. A

.1111.

series of probes convert into vari-
able voltages the measures of all
the engine and vehicle functions.

Normally the display shows
vehicle speed as sensed by the
speed sensor. However, when the
driver actuates a pushbutton on
the dashboard a master clock starts
switching the measure sequences
at adjustable time intervals, Fig. 2.

The voltage signals of the suc-
cessive sequences are fed to a
digital voltmeter, the output pulses
of which are fed, via the switching
system, to a pulse counter which
displays them in succession at pre-
determined time intervals. Simul-

BP 1 401 356

SPEED LEVELS
AND SPEED LIMIT
WARNING LAMPS

DISPLAY

BATTERY FUEL ?TNTREEptIOR EVOLTAGE

7)TsiEPRIOR

Fig. 1

1M0 0 0
taneously, the display switching
system successively illuminates a
series of pilot lights around the
display to denote the engine func-
tion being measured.

After the full sequence of engine
functions have been displayed, the
sequence switching system again
transmits, for display, a measure
of the engine's speed as relayed
from the speed sensor.

An alarm system continually
compares measured voltages with
reference voltages and energises
an audible or visual signal if a
predetermined threshold is ex-
ceeded for any measurement.

IN BRIEF

BP 1 404 007-R. F. Koch, Treat-
ing an a.c. signal to produce a
modified a.c. signal. A technique
for compressing data signals, such
as speech signals, and segmenting
them to produce an output which
is compressed in time but not dis-
torted in pitch. Possibly useful for
talking books for the blind.

BP 1 404 634-Messerschmitt-
Bolkow-Blohm GmbH. Measuring
and indicating distance between a
motor vehicle and an obstacle. A
pulse radar transmitter and re-
ceiver system for use on motor
vehicles.

BP 1 407 761-Burroughs Cor-
poration. Problem oriented langu-
age translator and source code
generator. Interesting on two
counts. Firstly, in that it shows the
extent to which ideas in computer
programming can now be patented,
and secondly, because the patent
covers an interesting system for
simplifying the production of prob-
lem orientated language (POL).

BP 1 409 343-A. Pirc. Rotary
magnetic engine. An engine which
relies on the reversible magnetic
change which occurs in some
materials at the Curie point.

BP 1 409 504-A. K. Thatcher.
Computer controlled sonic fuel
system. Variable fuel pulses are
supplied to an air system of an
internal combustion engine.

Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cray, Orpington, Kent Price 33p each
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trrig=
A SELECTIN FROM OUR POSTBAG

Readers requiring a reply to any hitter must Include a stamped
addressed envelope. We regret that we cannot answer any
technical queries on the telephone.

A Protest
Sir-As a professional in the elec-
tronics trade for some 18 years, 1

feel that I must finally protest about
unnecessary projects appearing in
your magazine.

The best example to date appears
in the December edition. To replace
a simple, efficient, usually reliable
and inexpensive bi-metal strip bulb
by a sophisticated piece of elec-
tronic gadgetry using four transis-
tors, a CMOS integrated circuit,
four diodes plus other electronic
components seems to be the height
of lunacy.

As you know, there are people
who scoff that many pieces of elec-
tronic equipment unnecessary
and their functions could be just as
easily performed by their mechani-
cal counterpart more cheaply. It is
just this type of project which adds
weight to their argument.

B. Timson,
Beds.

Highly Tuned
Sir -1 think I can assist you regard-
ing motor cycle electrics and igni-
tion systems in particular (see
Readout, December 1975 issue).

The small bikes. i.e. those below
about 100cc use flywheel magnets.
Most of these are single cylinder
engines (2 -stroke or 4 -stroke) and
in many cases the timing is adjusted
by altering the contact breaker gap.
In this case the dwell angle cannot
be quoted but a stroboscope is
absolutely essential to use with an
F mark on the flywheel. Usually
no auto advance units are fitted.

Above 100cc there are the single
cylinder and twin cylinder engines.
These use a conventional 6V or
12V Kettering ignition system. The
big difference is that on some
engines a double ended coil is used
which, with a four stroke engine.
produces an idle spark. On these
engines it is essential to check that

ignition timing is identical on each
cylinder.

With other, twin cylinder engines
a separate ignition system is used
for each cylinder and this also
applies to the three cylinder type
mentioned in Mr Simpson's letter.
Four cylinder engines normally used
two double ended coils with, of
course, two contact breakers, but
there have been a few exceptions
which used a distributor.

This by no means exhausts the
list as some competition machines
use what is called an energy trans-
former ignition system which relies
on an alternator feeding a.c. to a
pecial type of coil. In this system

the peak of the a.c. waveform must
coincide with the opening of the
contacts which in turn must be cor-
rect for the engine. Added to this
is a system which uses the rectified
output from the alternator to charge
up a large electrolytic. This capaci-
tor is discharged through the coil
by the contact breaker.

In using a large variety of com-
mercial test equipment on these
engines I have found the following
limitations:

I. Restricted ranges.
2. Some cannot be used when

powered from vehicle battery.
3. Cannot be used on 6 volt and

12 volt systems.
4. Lack of application data. etc.
In regard to your "Engine

Analyser", specially for motor cycle
use, the tacho range is rather
restricted. Please bear in mind that
the auto -advance does not finish
operation until 4,000 r.p.m. is
reached, and this applies to some
car engines. Obviously this can be
overcome using a 2-stroke/4-stroke
switch or relabelling the number of
cylinders switch.

In my experience the resistance
range would be better if it were
0-100i2or even 0-1052. In practice.
resistance measurements of alterna-
tor stator windings, motor windings.
ignition coil primaries, contact
resistance are all of low values.

Finally. one minor point is that I

have found it preferable to enclose
the strobe light in a rubber torch
body and fit a simple lens to con-
centrate the light.

must congratulate you on pro-
ducing the analyser which I am
certain will fulfil a real need. This
is even more required in regard to
servicing motor cycles than is
generally realised as these are
expensive (f1,500) and highly tuned.
which until very recently were ser-
viced in the backyard or on the
side of the road.

H. D. Briggs.
Telford.

Short Cut
Sir-Readily replaceable connection
of transistors is a frequent require-
ment when building untested designs
and when repairing faulty equip-
ment. This is a time consuming
job, and can be done away with
by using transistor sockets.

However, as these are relatively
expensive and quite scarce, a

cheaper and readily available alter-
native is to use integrated circuits
sockets. These can be sawn to the
required number of connections
with a fine hacksaw; one pair of
sockets is lost per cut. For example,
by cutting down the centre of the
socket, four 3 -terminal transistor
holders can be obtained from a 14 -
pin dual -in -line socket.

P. Knight,
New Malden, Surrey.

Board Guides
Sir,-Recently I had the problem
of providing guides for Vero printed
circuit boards. This was solved by
using strips of plastic channelling,
see Fig. 1, normally used for slid-
ing glass cabinet doors.

The guides were held in position
with one of the many contact ad-
hesives available on the market.

R. Powell,
Suadi Arabia.
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BRAND NEW MODULES FROM A FOREMOST BRITISH MODULE
DESIGNER AND EXCLUSIVE TO B -P -P

NEW FOR 1976
THE SS125 HIGH FIDELITY POWER AMPLIFIER
 OUTPUT -25W R S into 8r. using

50V 22W R M.S.into 4n using 33V (low
imp. not less than 4c1).

 DISTORTION-Less than 0.05% at all
power levels (from 10Hz to 10kHz)

 FREQUENCY RESPONSE- , tdB 15Hz
to 30kHz o(1). x 1dB 10Hz to 30kHz
(8C1)

 HIGH Z INPUT-100kC1 (40d8 gain
100-I.

 INPUT SENSITIVITY-150mV for 25W
R.M.D. out.

 SIZE (inc. 40W built -on heat sink)-
x 3in x tin high.

Not only is this Stirling Sound's best
audio amplifier yet: it rightfully qualifies
as one of the best of its kind yet made
available to constructors. Intended
above all for high-fidelity. the charac-
teristics of the SS125 are such that it can
be used in many other applications
where dependability is the prime con-
sideration. The SS125 integrates well
with other SS units as well as those of
other manufacturers. Incorporates new
circuitry using a complimentary long-
tailed pair input and full comple-
mentary output circuits to give lab.
standards of performance.

MORE STIRLING SOUND MODULES
With easy to follow instructions

F.M. TUNER UNITS
SS201Tuner front end. Ganged. geared

variable tuning, 88-108MHz. A.F.C.
facility. £5.00

SS202I.F amp. A meter and/or A.F.C. can be £2,65
connected (size 3in x 2in)

SS2111 Stereo decoder for use with SS201 and
-' SS202 or any good F.M. tuner. A L.E.D. £3.85

beacon may be attached (3in x 2in)

AUDIO MODULES
SS105 5 watt amplifier to run from 12V (3i/ x

2in x }in)

SS1 10 Similar to SS105 but more powerful
giving10W into 4 ohms

SS12020 watt module when used with 34 volts
into 4 ohms

SS140 Delivers 40 watts R.M.S. into 4 ohms
using a 45V/2A supply such as our SS345.
The r--ver and quality of this unit are
superb-two in bridge formation will
give80watt. R.M.S. into 8 ohms. Size
4in x 3in x fin

SS100Active tone control, stereo ±15dB lift/cut
bass -treble

SS102 Pre -amp (stereo) inc. line feed back and

SS101RIAA
correction

Pre -amp for ceramic, etc.

£2.25
£2.75
£3.00

£3.75
£1.60
£2.25
£1.60

TERMS OF BUSINESS:
VAT at 254,. must be added to total value of order except for Items marked  01(8%), when
VAT le to be added at 8%. No VAT on overseas orders. POST I PACKING add 22p for UK
orders unless marked otherwise. Minimum mall order acceptable --C1. Oversee. orders,
add r1 for postage. Any difference will be credited or charged. PRICES subject to alteration
without notice. AVAILABILITY All Rents available et time of going to press when
scary effort Is made to ensure correctn of information.

Order your Stirling Sound products from

SS125
HIGH-FIDELITY

Power Amp.

. . . AND 5 NEW
STIRLING SOUND
POWER SUPPLY UNITS

Robustly designed
units on each of which
is a stabilised take -off
point to provide power
for tuner. pre -amp and
control stages

SS312
12V 1A

SS318
18V 1A

SS324
24V 1A

£3.75*

£4.15*

£4.60*

SS334
34V 2A
SS345
45V 4A

£7 '50

5,in 3in
grin high (P A P

add 50p any
rnodei

£5.20*

£6.25*

(All above are at EP, VA T

A new Stirling Sound Capacity
Discharge Ignition Unit for your car
Even better than the original B -P -P version. thousands of which are in
use saving motorists appreciable time and money for petrol. Very esy
to instal. The Stirling Sound model incorporates switch for instant
change to conventional ignition. immediate adaption to pos or neg
earth return anti -burglar immobilising switch. pre-set control for rev
limitation. There are no exposed parts. the unit. on p c b being
housed in strong enclosed metal box. With instructions and leads
Size 71.in x 41 in x 2,in ex switches

KIT E7.95* ITTSLTTE fr £10.05*

A USEFUL CATALOGUE-FREE
Send us a large S.A. E with 10p stamp and we will send you back the
latest Bi-Pre-Pak catalogue free by return. Packed with useful lines.
it s a real money saver

TO STIRLING SOUND (BI-PRE-PAK LTD), 220/222 WEST ROAD,
WESTCLIFF-ON-SEA, ESSEX SSO DDF

Inc VAT

NAME

ADDRESS
PE25 

BI-PRE-PAK LTD
Co Reg No 820919,

222 224 WEST ROAD. WESTCLIFF ONSEA. ESSEX SSO 9DF.
TELEPHONE: SOUTHEND (0702)48344

Make cheques/money orders payable to Ell -Pre -Pak Ltd

Please send

for which I enclose S
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SAL
E DUE TO RESTOCKING AND

STORAGE DIFFICULTIES, WE ARE
ABLE TO OFFER THE ITEMS
BELOW AT BARGAIN PRICES

NOTE. All items in P.E. advertisement Jan.
1976 are still available at prices indicated.
MFC8040-Low noise preamp. 90p
MC1339P-Dual low noise preamp., 14 OIL £1.09
ZN424E-Low noise fast op -amp., 14 DIL £1.00
MC1306P-Pre and power amp. (500rnW).

8 DIL 53p
741 -General purpose op -amp.. 8 DIL 24p

710 -High-speed comparator, 8 DIL 25p

555 -General-purpose timer, 8 DIL 4Sp

Zeners-400mW, 2.7V to 15V Sp

ORP12-Light-depend and resistor Up
Pots

Tandem 100kCI log (matched 2db) 70p
Single 1001(f) lin 22p

Small Electrolytice-axial leads
22004F. 10V
1500uF, 15V
150uF. 63V
100pF, 10V
50uF, 15V

Polyester capacitors, 250V-
0-022uF. C280
0 033uF, C280
0.33uF, C281
047uF, C281
0,88uF, C281

Ceramic disc capacitors. 5011-
680pF. single value
1.000pF. single value
2.000pF. single value
0 047uF

Veroboard
41n v 6Sin sheets 92p
nin x 11iin sheets [1.20

Hutchinson tone controlPCB and leaflet 40p

2 for 25p
2 for 25p
2 for 12p
2 for 10p

2 for Op

5 for 20p
S for 20p
5 for 25p
5 for 25p
5 for 25p

5 for 12p
5 for 12p
5 for 12p
5 for 14p

INTRODUCING

THE

MINISONIC 2
Electronic Music Synthesiser

As Demonstrated "live" et the Audio Falr 1975
Based on the original P.E. Minisonic, the Mk. 2 is a
three octave keyboard instrument which sets new
standards of performance and flexibility. Designed for
construction by the amateur electronics enthusiast or
do-it-yourself musician, the Minisonic 2 has a truly
"professional" sound which has to be heard to be
believed.

* Finished case plus panels
* Two VCOs (3Hz-50kHz)
* VCO cross modulation
* Variable Portamento
* VCO sync. facility
* Fixed/Variable Span

* Envelope indicators
* Pan pots at output
* Push Button Patching
* Headphone amplifiers
* Low Current drain
* Mains/Batt. Operation

A complete kit of parts is available to build this fabulous
instrument or to convert your Mk. 1 Minisonic.

Ready made instruments are also available. complete
with guarantee plus instruction booklet.

Want to know more? For full details send a 9 x 4in S.A.E.

MINIMIX
THE IDEAL MIXER FOR

HOME STUDIO OR
LOCATION RECORDING

* Now with high sensitivity, low noise stereo
preamplifier PCB included FREE!

An "Eaton Audio" special -pro-
fessional quality front panel, satin
black anodized aluminium, ready cut,
and silk screen printed in white avail-
able separately -E5-40.

Type 22 Instrument Case, as specified
in article available separately -£3.47.

V.U. Meters Type 3 -as specified in
article, approx. 400UA FSD, available
in pairs -E2-66.

P.C.B.s including free high sensitivity
preamplifier and data, available
separately -U.65.

Complete Kit -complete to the last
nut and bolt! -E44.56
Data and spec. sheet -send S.A.E.

FiL101121
DEPT. PE. P 0 BOX 3
ST NEOTS CAMBS
PE19 3JB

TERMS MAIL ORDER ONLY C W 0 MINIMUM
ORDER El VAT Please add 25% to value of
Order flc P a P unless otherwise stated
Cheques or POs payable to Eaton Audio
Orders over £5 free or P a P otherwise please
add ICIp n the El

INB. STANDARD NON -ALARM
STILL ONLY £14 IN KIT FORM

SENSATIONAL
 BUILT IN ALARM

 PHOTOCELL CONTROLLED
BRIGHTNESS

 AM/PM INDICATOR

 GIANT 063In LED DISPLAY

WORLDBEATING DIGITAL ALARM KIT

NEW
0NDIGITALL

LAS

CLOCK READY BUILT £22.50

1

BARGIN BITS
IMM5314 Clock Chip 4-6 Digit

Gl. AY51202 Clock Chip 4 Digit
NSN61L 0-63in LED. Price each
DS8865N Seg. Driver Chip
Futaba 4 Digit Display plus AM/PM
Resistors ;W 5% carbon film, most values.

Packs of 10 only
Resistors i-W 5% carbon film, most values.

Packs of 10 only
Resistors 1W 5% carbon film, most values.

Packs of 5 only
Triac 400V 15A isolated tab TO220
Transistors Plastic B018311213'307

ALL ITEMS CARRY FULL
ORDERS UNDER £2 ADD

£2.95
£4.76
£1.65
£0.50
£6.36
£0.10

per pack
£0.10

per pack
£0.15

per pack
£1.98
£010

MFG GUARANTEE. VAT INCLUSIVE
25p FOR HANDLING CHARGE

CAPACITORS
12V Relays min. IP c/o 330n coil £0'80
LM3900 quad op amp £0.60
LM309H 200mA 5V reg. £1.15

741 mini DIP 8 pin £0.31
IN4001 50V 1A diode £0.04
IN4148 Small signal diode £0.03
Fuse holders 20 x 5mm £0.20
Slide Switch 4 pos. £0.20
Mains Transformer 110/240V IN £2.00

0-165 at 100mA OUT
Slide Pot 5K ohm LIN 45mm £0.55
5 -pin DIN plug £0.14
5 -pin DIN Socket Chassis Mount £0.08

Pack of 5
0.001 400V 20p
0.01 400V 20p
0.022 100V 20p
0.033 100V 20p
0022 250V 35p
0.01630V 55p
0.1 250V 30p
0.22 250V £1.10
11.1F 250AC
Mains £0.41 each

JIL

CWO PULSE ELECTRONICS Dept.
P10, 202 SHEFFORD ROAD, CLIFTON, SHEFFORD,

S.A.E. for complete Ilst. BEDS. HITCHIN (0462) 814477
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/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
8 85 West Regent St Glasgow G2 20D
Tel 041-332 4133

6 1 Straits Parade Fishponds Bristol BS16 2LX
Tel 0272 654201-2

8 27 Rue Denton (say Les Moulineaux Paris 92
Tel 644 2356

Catalogue price 25p

Top 500 Semiconductors From the Largest Range in the U.K.
214456 0.80 Orange 12 2N5192 1.24 AFI08 0.40 BC186 0.25 BFI59 0.27 LOO5T1 1.S02N456A 0.85 2143053 25 2N5195 1.46 AF109R 0.40 8C187 0.27 BF160 0.23 LM300 1.102144575 1.20 2143054 eo 2045245 0.47 AF114 0.35 BC207 0.12 BF163 0.32 LM381 2.20214490 4.00 2143055 75 2145294 0.41 AF115 0.30 BC208 0.11 BF166 0.40 LM702C 0.75
214491 4-38 2143390 45 2145295 0.44 AF116 035 BC212K Ole BF167 0-25 LM709214492 5.00 2143391 26 2145296 0.48 AF117 0.35 0C212L 0.16 EIF173 0.27 1099 0.4111214493 5-20 2N3391A 29 2145298 0.50 AF118 0.35 BC214L 0.16 13F177 0.29 SOIL o -se2N696 0.22 2143392 15 2145457 0.49 AF124 0 30 BC237 0.111 BF178 0.35 1401L 0.402N697 0.16 2143393 15 2145458 0.441 AF125 0 30 BC238 0.10 BF179 0.43 LM710 047214698 0.82 2N3394 .1S 2N5459 0.49 AF128 0 29 BC239 0.15 BF180 0.35 LM723C 0.902N699 0.59 2N3402 .19 2145492 0.59 AF127 0.211 BC251 0.25 BF181 0.35 LM741
214706 0.11 2N3403 .19 2145494 0.58 AF139 0.65 BC253 0.25 EfF182 0.30 1099 0.402047065 0.16 2N3414 .20 2145496 0.61 AF186 0.44 BC257 016 BF183 0.55 /MIL 0.40214708 0.17 2043415 .21 2145777 045 AF200 0.65 BC258 016 BF184 0.30 I4DIL 0-31214709 0-42 2N3416 .24 2146027 0.45 AF239 0.69 BC259 0.17 BF185 0-30 LM747 1.00204711
204718

0.50
0.23

2143417
2143440

.29
 50

314128
3N139

0.73
1.42

AF240
AF279

0.90
0.70

BC261
BC262

0-25
1125

BF194
BF195

0.12
012

LM748
BOIL 0.602N718A 0.211 2143441 .97 314140 1.00 AF280 0.79 BC263 045 BF196 013 1401L 0.732N720 0.57 2143442 -le 314141 0.$1 AL102 1.00 BC300 0.3$ BF197 0.15 LM3900 0.702N014 0.39 2N3638 -15 314200 2.49 AL103 1.00 BC301 0.34 BF198 0.1$ LM7805 2.00214916 0.29 2N3638A 15 40361 0.40 BC107 014 BC302 0.22 BF200 0.40 LM7812 2.502N918 0.32 2143639 -27 40362 0.45 9C108 0.14 BC303 0.S4 BF225J 0.23 LM7815 2.50

214929 0.37 2N3641 17 40363 0 BC109 0.14 80307 017 BF244 0-21 1_547824 2-50
214930 0-22 2143702 -12 40389 0-44 BC113 0 -IS BC3084 0.15 BF245 0-45 MC1303 130214I302 0.19 2143703 -13 40394 0-54 BC115 0.17 BC309C 020 EfF246 0.511 MC1310 2.50
2141303 0.19 2N3704 15 40395 0.65 BC116 0.17 9C317 0.12 BF247 0.60 MC1330P 0.90
2141304 0211 2143705 -10 40406 0 44 BC116A 0.36 BC318 0.12 BF254 019 MCI351P 0.90
2N1305 044 2143706 -15 40407 035 9C117 0.21 SC337 0-20 BF255 0.19 MC1352P 0.602N1306 0.31 2N3707 -18 4040E1 0.35 5C1111 0.14 90338 0.20 BF257 0.47 MC1466 3-50214I307 0.30 2143706 -14 40409 0.52 50119 0-26 BCY30 040 BF258 0.53 MC1469 2.75
2N1308 0.47 2143709 15 40410 0.52 BC121 0.35 BCY3I 0110 BF259 0.55 ME0402 0-20
2141309 0.47 2N3710 .15 40411 2.00 BCI25 0.16 BCY32 1.1S BFR39 0.24 ME0404 0.132141671 1.54 2143711 15 40594 0.74 BC128 0.23 50Y33 0.65 BFR79 0.24 ME0412 0.102N1671A 1.67 2113712 so 40595 0.94 BC132 0-30 BCY34 0.79 BFS214 2.30 ME4102 0.11
21416719
2N1711

1:49
0.45

2143713
2143714

so
.39

40601
40602

0.67
0.61

BCI34
BC135

0.13
0.13

BCY38
BCY39

1.00
1.00

BFS28
SFS61

1-36
0-27

ME4104
MJ480

0.11
0.95214I907 5.50 2143715 so 40803 0 58 50136 0.17 BCY40 097 BFS98 045 MJ481 1.202N2IO2 0.60 2143716 se 40604 0 56 BC137 0.17 BCY42 0211 BFX29 0.30 MJ490 1062N2147 0-76 2N3771 20 40636 1.10 50140 014 BCY58 0.30 BFX30 0.27 MJ491 1-45

2142148 094 2143772 se 40669 1-00 BC14I 0.64 BCY59 0-32 BFX84 0.24 MJ2955 1.002N2160 0.90 2N3773 -es 40673 0.73 BC142 0.23 BCY70 0.17 BFX85 0 30 MJE340 0.482N2218A 0.22 2143789 06 AC126 0 20 BC143 0.25 BCY71 0-22 BFX87 048 MJE2955 1.202N2219 0.24 2143790 .40 AC127 0 20 BC147 0.14 BCY72 0.15 BFX88 0.25 MJE3055 0-752N22194 0.24 2143791 .35 AC128 0 20 BC148 0.14 80115 0.75 BFX89 0.90 MJE370 0.65
2142220 0.25 2/43792 .60 AC151V 0 27 BC149 0-I5 130118 0-7S BFY50 0.23 MJE371 0.75214222I 0.11 2143794 .24 AC152V 0.49 BC153 0.18 BD121 1.00 BFY51 0.23 MJE520 0.602N22214 0.21 2143819 -37 AC153 035 BC154 0.19 BDI23 0.92 BFY52 041 MJE521 070
2142222 0-20 2143820 -04 AC1530 0.40 IIK.,57 0.16 80121 0.67 BFY53 0.18 MP8111 0.32
2N2222A 0.25 2N3823 -79 AC154 045 BC158 0.16 BD131 0.40 BFY90 0.75 MP8112 0.40
2142368 0.25 2143901 27 AC176 0-30 BC160 0.60 80132 0-30 BRY39 0.38 MP8113 0.47
2142369 0.20 2N3906 -27 AC1760 0.40 BC1678 0 15 B0135 0 43 BSX20 0-21 MPFI02 039
2N23694 0.22 2144036 -67 AC187K 0-35 BC1688 0.15 BD138 0.47 BSX21 0.29 MPSA05 0.25
2142646 0-55 2144037  42 AC188K 0.40 BC168C 0.15 130137 0.55 Bu104 2-00 MPSA06 0.31
2N2647 008 2144058 -19 ACY18 0-24 5C1695 0 -IS BD138 0.63 BU105 2.25 MPSA12 0.35
2N2904 0-22 2144059 15 ACY19 027 BC169C 0.15 813139 0.71 C106D 0-65 MPSA55 0-252N2904A 044 2144060 .15 ACY20 022 BC170A 0.15 E10140 0.07 CA3018A 0-85 MPSA56 0312N2905 025 2144061  15 ACY21 0 24 BC171 0.16 BD529 0 80 CA3020A 1.80 MPSUO5 065
2N2905A 0.26 2144062 15 ACY28 0-20 BC172 0.17 50530 0.80 CA3028A 0.79 MPSUO6 0.582142906 0-19 2144126 .21 ACY30 0.58 BC177 0.20 BDY20 1 OS CA3035 1-37 MPSU55 0.632N2906A 0.21 2N4289 .34 AD142 0.57 5C178 0.27 BF115 0.36 CA3046 0.70 MPSU56 0.802N2907 0.22 2144919 -95 AD143 0-64 BC179 0.30 BFI 17 0.55 CA3048 2.11 N E 555V 0.702N2907A 044 2144920 -10 AD149V 1-20 BC182 0.12 BF121 0 35 CA3052 1-62 NE556 1.302142924 020 2144921 -13 AD150 1.15 BYI82L 0.12 BF123 0 35 CA3089E 1.56 NE560 4.482N2925 0.20 2144922 -00 AD161 0.50 BC183 0.12 BF125 0.35 CA30900 4.23 NE561 4.482N2926 2144923 -00 AD162 0.50 BC183L 012 BF152 040 Lm301A 0.48 NE565A 4.44Green 012 2145190 -92 AD161 1 PR BCI84 0.13 BFI53 0 25 LM308 2 -SO 0C23 1.35Yellow 012 2145191 96 AD162 1 1-29 BC184L 013 BF154 0.20 LM309K 1-U 0028 0.76

TTL Integrated Circuits -Qua' ty and Prices You Can't Beal
SN7400 0-16 8N74119 0.22 S747430 0.16 SN7448 0.90 5N7476 0.35 SN7493
SN7401 0-16 SN7410 0.18 SN7432 0.2S SN7450 0.16 SN7480 0.50 5147494
SN7401AN SN7411 0.20 SN7437 0.35 SN7451 0.16 SN7481 1-25 SN7495

0.39 5817412 0.28 SN7438 0.35 SN7453 0.16 SN7482 0.75 S1474943
SN7402 0.16 SN7413 0.35 SN7440 016 SN7454 0 16 5N7483 0.95 SN74100SN7403 0.16 S0474113 0:35 SN7441AN SN7460 0.16 5117484 0.99 SN74107SN7404 0.111 8147417 0.35 0.95 5047470 0.33 5117485 1.25 SN74118
SN7405 0.19 SN7420 0.16 SN7442 0115 5047472 0.26 SN7486 0 32 SN74119
SN7406 0.40 SN7423 0.29 SN7445 0.90 SN7473 0.36 5N7490 0-45 SN74121SN7407 0.45 5047425 0.29 S147446 0.95 SN7474 0.36 SN7491 0.85 SN74122SN7408 0.19 SN7427 020 Sh17447 0:110 SN7475 0.50 SN7492 0.45 SN74123

LONDON--GLASGOW-PARIS
AND NOW

BRISTOL!

0C35 0.60
0C42 0.50
0C45 0.32
0071 0.17
0072 0.25
0081 0-25
0083 0.24
ORP12 035
R53 1.80
SL414A 1.110
SL6IOC 1.70
SL611C 1.70
SL6I2C 1.71
SL620C 240
SL621C 2.60
SL623 4.511
SL640C 3.10
SL641C 3.10
SN76003N 2.92
SN76013N 1.99
SN76023N 1.60
SN76033N 2.92
ST2 040
TA42133 1.10
TAA300 1.90
TAA350 2.10
TAA550 0410
7,1,4611C 2.11
TA9621 2.03
TAA661B 1.32
TBA64113 225
TBA651 1.69
TBA800 1 40
TBA810 1.40
TBA820 1.15
TBA920 230
TIL209 0 30
TIP29A 0.49
.rip29c 0.80
TIP30A 039
TIP30C 0110
TIP314 062
TIP3IC 1.00
TIP32A 0.74
T1P32C I.25
TIP33A 101'
TIP33C 1.45
TIP34A 1.51
TIP34C 2.60
TIP35A 2.90
TIP36A 3.70
TIP41A 0.79
TIP4IC 1 40
TIP42A 0.90
11P42C 1.60
TIP49C 0.70
711153 1.70
TIP2955 0.91
TIP3055 0.50
TIY43 0.311
ZTX300 0.13
ITX301 0.13
ITX302 0.20
ZTX500 0 -IS
ZTX501 0.13
ZTX502 0.1$
ZTX530 0.23

SN74141 0.90 SN74167 4.10

SN7415 1.00 SN7417 0-90
SN74145 0.90 SN7174 1.20

0.45 SN74151 0.65 SN74176 1.44
0.82 SN74153 0.55 SN741813 1.40
0.72 61474154 1 -SO SN74181 1.90
0.719 SN74155 1-90 51474190 2.30
1.25 SN74157 0.95 SN74191 2.30
0.36 51.174180 1.10 SN74192 1.15
1.00 SN74161 1.10 SN74193 1.15
1.92 SN74162 1.10 SN74198 1.60
0.37 SN74183 1.10 SN74197 1-08
0.00 SN74164 2.01 SN74198 2.25
0.60 SN74185 2.01 S0474199 2.2S

1 STRAITS PARADE
FISHPONDS
BRISTOL BS16 2LX
TEL: BRISTOL 65420112

IT S OUR SERVICE THAT MAKES US GROW

PW TELETENNIS KIT
As featured on BBC NatIonwide and in the
Daily Mall 2 Oct 74 Ideal game for whole
family. No need to modltn your TV ..t. just
plugs in to serial socket
Ports list as follows A Reels,. Pack CI
P 4 P 20p. B Potentkeneter Pack 21.21
P 4 P. 20p. C Capacitor Pack 23-10 P 6 P
20p. D Semiconductor Pack C14-511 P & P.
20p. E IC Sock.. 24 P & P 20p. F Trans.
former 21.11 P 6 P 26p. 0 PCB 27.111)
P 4 P. 20p. H Switches 21-641 P & P. 20p.
I UHF 11/1041.110, Kit 2711111P. 6 P. 209
Special Prices -complete kit excluding
case 2.30 P 6 P 50p 3410110. A -F Mal
223-14 P. 6 P 30p Assembly instrucbone
with complete kit or tip on request.

P.C. Marker Pen Dalo 33PC 0-87p.
Zenon, 400MW. 11p; 1W. 17p.
IC Sockets 8 DIL 10p; 14 DIL 12p; 16 DIL 13p.
Resistors 5W 2p; 5W 3p; 25W Sp; 5W 109;

IOW 12p.

S00rp10 Car 1590109 Klt-E12.60 + VAT
1 IMF440V E1.50.
BSTB0246 61.20. Transformer O.
OPTO and LEDs
Red. green and yellow
0.16 diameter 31p; 0 20 dlarnoter 33p.
DL707 £3.25 or 4 for El.
Minitron E1 55.

Cmos Circuits (CD Range)
4000 0.3$ 4016 0-66 4030 0 97
4001 0.36 4017 1.72 4031 5.194002 0.38 4018 4037 1.93
4006 1.56 4019 866 4041 1.86
4007 0-26 4020 1-91 4042 138
4008 1.63 4021 1-72 4043 1.00
4009 1.10 4022 1 66 4044 1.80
4010 1.18 4023 0.36 4045 2-65
4011 0.36 4024 1.24 4046 2.84
4012 0)38 4025 0-32 4047 1.65
1013 044 4027 0.43 4049 0.91
4014 1.72 4028 1-00 4050 0.66
4015 1.72 4029 3.50

Veroboard
Copper
01 015

2.5 x 31in 36p 26p
2.5 x 5In 40p 39or

31 x 3f1n 40p 39p
3f x Sin 45p 47p
3f x 17in 61.61 El 26

PINS x 36 30P 30p
x 200 El 16 01 16

Trade and Retell Supplied

Pl.ln
01

11.00

0.15
179
129

32- p

E192

Potentiometers
Linear or Log Single Double
Rotary Pots 25p 60p
Rotary Switched 409
Shders 499 75p

Full range of capacitors
stocked. See catalogue for
details
Presets -Horizontal or Vertical
0.1W Sp 0 3W 10p

Construction Kits
AV7 Aerial Amps E2-04
UHS70 Transmitter 62.79
MUE7 Receiver for above 63.22
EWI8 Electronics dice 611.03
EX20 Electronic Dice + Sensor E7-79

Mall Order
VAT Atl prices exclusive P. 8 P. 25p

TRY OUR GLASGOW SHOP
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TrilT11111.5
MITNE111135 MIL WINDSOR

58-60 GROVE RD,
WIN DSOR, BERKS.SL4
ADD It% VAT TO PRICES 'LARKED
Alb 251 VAT TO ALL OTHER PRICES
SEND C.11.0.(EXCFPT GOYT'DEPTS)
POST A PACKING 200 FOR THE U4

NEW FAST SERVICE.LOW PRICES,
MONEY BACK IF NOT SATISFIED.
ALL BRAND NEW TOP flUADE FULA,
SPEC DEVICES,CAL1, 1,,

NEW CATALOGUE IT
BARCLAYCARD t
SORRY NO.

TIE 51ll'ECE
DL707 COM.ANODE &
DL704 COM.CATH.
0,3" 0-9dp 85p.ea,
747 JUMBO 0,6" CA.
LED DISPLAY rl.fig,
3015F 0-9dp E1,20.
DL33 MINI 3 DIGIT
& MAGNIFIER E1.25,*
STROBE TUBE E5.

L_E DS Ted 02P.
209 STYLE OR 0.2" NO CLIP 12p.
TIL209 or 0.2"RED & CLIP 14p.
GREEN LARGE/SMALL & CLIP 19p.
ORANGE LARGE/SMALL & CLIP 19p.
ORP12 57p. 245777 33p. TEC12 50p!

DIGITAL CLOCKS 100316
445314 0.39. 445311 E5*
AY51224 0.49* PCB [1.
CAPACITORS
CERA4IC 220-0.1uf 50v 5p.
ELECTROLYTIC:10/50/100 of In
25V 7P. 50V 9p. 2uf/10V 6p.
1000uf 25V 18p.200/500uf 9p.
POTENTIOMETERS LIN/LOG 14p.
PRESETS 6p. RESISTORS liP ea

NEATSINKS: T05 a T018 5p* TV4 15p.
TV3/T03 16p*EXTRUDED 4" 4Y1 29p*

SSITCHES:SPST 18p.DPDT 25p.
DIN PLUGS ALL 12p .SOCKETS ALL 9p

ALI CASES AD5/487 500./1E113 65pf
TRANSFORMERS I/14 6 or 12V E1.50*

TRAMPUS FULL SPEC PAKS ALL fl ea

PAK A 10 RED LEDS our choice El.
PAK B 5 741C OP A1P 8 PIN 11.
"45 C 1 253055 El..D 12 DC109E1*
rAK E 10 DC182 El,F 11 2N3704 £1

G 8 IIFY51 E1..0 9 2N3819eC1
PAK J 9 253053 El..K 40 15914 El
;IA PAK 1 4 PLASTIC 3055 906 Cl.

IC's LOW PRICES
703 RF/IF 26p 14C1303 E1.50

TRANSISTORS ALL FULL SPEC
PRICE EACH:-HATCHING 20p. DIODES

709 TO99 22p. MC1310 E2.20 AC127 I, 128 11p* INS.BUSB SET 6p. 0A81 & 0A91 GERmANIM1 5p.

709 DIL 14 28p* MCI312 SQ £2.50 AC176 9p. TIP29 & 30 43p' 144001 1A5OV & 144002 5p.

710 DIL 14 31p* 4C1318 £2.50 AC187 & 188 11p. TIP31 & 32 54p. 144004 6p. 1N4007 9p.
'23 Regul'r 45p* MC1330 75p AD149 45p. TIP41 68p. 144148 A 1N914 SILICON 4p.
741 DIL 8 210 MC1339 41.40 AD161 a 162 33p* TIP42 74p* ZENERS BZY88 400m! 9p.
741 DIL 14 31p* MC1350/1/2 75p BC107 8p. TIP2955 99p. ZENERS lig 17P.Z1JnoistrEl
741 T099 31p* MC1466 /9 £3 BC107B 12p. TIP3055 67p. BRIDGE RECTIFIER 1450 18p
747 28741 67p. MFC4000 IM 49p BC108 8p. TIS43 UJCT' 32p 1A400V 25p. 4A1000 45p
748 DIL 8 27p* NE536 FETOPA E2. BC108B 12p* ZTX107/8/9 lip

7805 5V £1,25* NE540 £1.10' BC109 Sp. ZTX300 6304 20p SCR'S TRIACS
7812 120 £1.25. NE550 2vR' El BC109C 12p* ZTX500 9504 42p SCR's TAG1/400 1A400V 50p*
7815 15V E1.25* NE555 TIMER 42p* BC147J8/9 9n 2N706 9 708 11p. 1450V 38p. IA 600V 70p.
7900 Series E2* NE556 28" 88p* BC157/8/9 12p 242646 UJT 38p* C106D 44400V SCR ONLY 47p.
76013 60 AF 75p 4E560 PLL £4.00 BC167/8/9 12p 252904 9 5 20p. TRIAC SC146D 10A400V El*

CA3046 54p NE561 PLL E4,00 RC177/8/9 18p 242926brogg 9p TRIAC DISCO 164400V E1.75.
CA3048 E2 NE562 PLL £4.00 BC182/3/444L1Op 2N3053 16p. DIACS,ST2 20p.BR100 25p
CA3054 £1.50
ICL8038 WEN £3*
L4300 E1.50.
1,4301 OPA 41p.
LM304 0-40V ES.
L4308 Hi Bo 95p'
L.1309K 5V E1.75*
L4372 IF E2.00
LM377 2x2W E3
1.4380 00740 89p

NE563 £2.25
NE565 £2.50
NE566 E1.55
NE567 £2.20
0472741 741 21p*
5476660 IF 75p
SN76611 IF £1

TAD100 &IF £2
TBA800 89p
TBA810 7WAF 99p

BC212/3/444L12p
BCY70/1/2 1.0p.

90131 & 132 39p*
BFR88 250V 35p
BFY50 14p.
BFY51 14p.
BFY52 & 53 140
D8519/20/21 16p.
4,12955 TO3 75p.
NJE2955 99p.

2N3054
243055 115W
243055 RCA
243702/3/4/5
2N3706/7/8/9
243710 & 11
253819E PET
2N3820 FET
253823E FET
243904/5/6

42p.
37p.
60p.
9p
9p

10p
14p
40p
16p
15p

vero
36PINS 28p*FACE CUTTER491,*
COPPERCLAD 0,1 PITCH VERO
21.85" 320 25.831" 29p.
31.85" 37p. 31"x31" 32p.
38"x17" E1.70.
31.817" PLAIN 0.1.11.06*
1,11. DRFADDOARD 684" E2*

L4381 £1.50 TBA820 75p
L43900 40PA 63n* ZN414 RX 99p

7411 TTL

MJE3055 670. 2N4289 mini
"PU131 PUT 49p 255457 FIT

CMOS WOW
31p
45p DA Nr)

DenM
7474 ugp. NEW MOTOROLA CD14533 0.35. DALO ETCH RESIST PEN 69p.

7400 11p* 7476 29p. FEC ETCH PAK 500gm 89p.

7401 13p. 7490 39p. C04000 I5P. CD4028 73p. 684" COPPER BOARD 50p.

7402 13p' 7491 73p. CD4001 16p. CD4946 El . PCB KIT 3 ITEMS E2.

7404
7410
7413

15p.
13p.
29p.

7492
7493
7494

43p.
39p*
46p.

CD4002
CD4009
CD4011

I8P.
45p.
17p

CD4047
C04049
CD4054

73p.
45p.
940

CASSETTE MECHANISM £9 & AStlY

TGS GAS DETECTORS 308, .

7420
7430

13p.
13p.

7496
74100

74p.
£1

CD4013
CD4016

45p.
45p.

CD4055
CD4060

El
90p. OIL sockets

7440
7441
7447
7470

13p.
64p*
69p.
201,0

74121
74123
74141
74173

27p.
65p.
64p.
E2*

CD4017
CD4018
CD4022
004023

82p*
82p'
77p*
16p.

CD4071
C04081
CD4510
CD4513

17p.
17p.

E1.19.
E1.90.

TOP QUALITY NYLON
SOCKETS 8PIN 12p.
14PIN 131416PIN 14

7472 71174 £1, ,04024 63p. C74528 E1,10* SOLDERCON PINS:

7473 3:i, ''1027 45p. CD4558 E2.35. 100 65e100003.50.

TRANSISTOR

ELECTRONIC ORGANS

FOR THE AMATEUR

Third, revised edition

by A. Douglas Price C4.70

ELECTRONIC TEST EQUIPMENT by

H. T. Kitchen. Price L4.90.

FOUNDATIONS OF WIRELESS AND
ELECTRONICS by M. G. Scroggie.

Price £4.25.

HOW TO BUILD ELECTRONIC KITS
by V. Capel. Price £1.95.

SERVICING TRANSISTOR RADIOS by

L. CUAiro. Price L2'20.

ELECTRONIC CIRCUITS AND
SYSTEMS by R. King. Price E540.

HI-FI YEAR BOOK 1976 by K. Ellrnore

Price. Pr ice L245.

ELECTRONIC CIRCUIT DESIGN
HANDBOOK by EEE Magazine. Price L510.

RSGB AMATEUR RADIO CALL BOOK
1976 by R.S.G.B. Price £1,15.

RADIO VALVE AND SEMICONDUC-
TOR DATA by A. M. Ball. Price L2'40.

* TOTAL PRICE INCLUDES POSTAGE *

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books

19-21 PRAED STREET
LONDON W2 1 NP

Phone 01.723 4185
Closed Saturday I p.m.

4 -STATION INTERCOM
--.....-1.4.---.'...-

1,

i £15.95
+ VAT 8128

Solve your communica-
tion problems with this

4 -Station Transistor Intercom system (1 master and

3 Subs), in robust plastic cabinets for desk or wall
mounting. Cali/talk/listen from Master to Sobs and
Subs to Master. Ideally suitable for Business, Sur-

gery, Schools, Hospitals, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft and
other accessories. P. 9 P. 75p.

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 531.24

Per pair. P. 9 P. 73p.

NEW i AMERICAN TYPE CRADLE

AMPLIFIERTELEPHONE
-..-If/,droll

) ONLY

£12.95
+ VAT 81.04

Latest transistorised Telephone Amplifier with

detached plug-in speaker. Placing the receiver on

to the cradle activate, on/off switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time. Increase efficiency

in office, shop, workshop. Perfect for "conference"

calls: leaves the user's hands free to make notes,

consult files. No long waiting, saves time with

long-distance calls. Volume. Direct tape recording

model at 21346 + VAT 21.12. P. A P. 70p. 10 -day

price refund guarantee.

WEST LONDON DIRECT SUPPLIES (PED
169 KENSINGTON HIGH STREET. LONDON, W.8

PLEASE
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Dimmit
range of light

dimmers and lighting
control systems

Illustrated is the popular
PMSDI000 module. A I kW slider
control dimmer, interference sup-.
pressed, 60mm slider range size
44 x 2 I }in. Ideal for low cost
stage and disco lighting. Used by
schools, theatres, studios, etc.
Complete with scale plate, fixing
screws and full instructions. 68.60
inc. VAT and postage and packing.

Complete compact light dimmer
systems for stage, club and disco
lighting, etc.

DD6I M (illustrated). Six I kW
channels, six outlet sockets, master con-
trol, mains on/off switch, size 23 , 94 5in.
Price £108.00 inc. VAT.

DD6I . As DD6IM but without master
control. Price 686.40 inc. VAT.

DD6I-B. Six I kW channels, using module
PMSD I 000, lowest cost system. Size164 x 8 x 5in. Price 65400 inc. VAT.

0062M. As DD6IM but with six 2kW channels, size 25 104 6in.
Price 615660 inc. VAT.

DD62. As DD62M but without master control. Price 112940
inc. VAT.

Add 62.20 postage and packing for all systems.
The Dimmit range includes rotary and slider control dimmers and

sound to light converters for home, entertainment and professional
applications. Ratings I kW, 2kW, 3kW.

All products are guaranteed and are supplied with full instruction
and applications. Full after -sales service. Technical advice given.

For full information on all modules and lighting control systems send
15p for our illustrated catalogue and price list. Callers welcome, visit our
showroom for a demonstration of any of the modules or systems. Mon. -Fri.
9.30 to 6.0 p.m. Sat. by arrangemen:.

YOUNG ELECTRONICS LTD.
184 Royal College Street. London NW1 9NN Tel. 01-267 0201

.6:+NOMCKTemokveC.V.,45

Make light work **
of wiring 401-4*

with the NEWS'
SRI ADHESIVE

WIRE STAPLES
Countless uses in industry and offices

*QUICK AND EASY TO APPLY -

EVEN IN AWKWARD PLACES

*SAVES DAMAGE TO WOOD AND PAINTWORK

*STICKS ON INSTANTLY : HOLDS WIRE FIRMLY

You'll save enormous time and trouble with the
new Brandauer adhesive staple. Just peel off the
backing strip and press staple into place. Then
bend clips over to hold wire firmly in position.
No messing with pins, tacks, soldering or
drilling. No damage to woodwork, e.g. skirting
boards. Use the Brandauer Staple for any wall,
frame or cabinet wiring jobs- it's wonderfully
easy for fitting in those awkward corners.

Send now for details to:

SPECIAL PRODUCTS DISTRIBUTORS LTD.
81 Piccadilly, London W1V OHL. Tel :01-629 9556.

TRANSFORMERS
ALL EX -STOCK -SAME DAY DESPATCH

MAINS ISOLATING
Prim. 120/240V. Mc. 120/248V1 VAT 8%

Centre tap with screen
115V or 240V sm. only. AN.

Ref. VA P I P No.
No. (Watts) f
07' 20 3.771160

2131

149 so 4111 72 71
150 100 1033 es le
151 200 9.54 1.12 70

.152 250 10.32 1.41 106
153 350 12.47 1,41 72
154 500 14.33 1.61 116
155 750 2144 BRS 17
156 1000 30.57 BRS 115
157 1500 34119 BRS 187
15/3 2000 3093 BRS 226
159 3000 61.48 BRS

30 VOLT RANGE
200/240V. Sec. 1012-154044-30V

Amps. P A P

f/I
72

Prim.
Ref

112
79

3
20
21

51
117
92

0.5 1.90
1.0 2.53
2.0 3.77 72
3.0 4.70 65
4.0 888 85
5,0 6.75 97
6.0 752 1.12
00 15.111 1.25

10.0 1145 1.41

60 VOLT RANGE
Prim. 200/240V. Sec. 102440-40-4840V
Rot Amps. PAP

,No.
1124 0.5 2-48
126 1.0 3.88
127 2.0 543
125 3.0 710
123 4.0 OAS
40 6.0 10.24

120 6'0 12.07
121 8.0 15.75
122 10.0 19.40
189 12.0 211135

SCREENED MINIATURES
Ref. mA Volts

238 200 3+3
212 IA. IA 04.0-6

13 103 9-04
235 330.330 04,0-9
207 500, 500 0-84, 049
201 1A, IA 0+0, 044
238 200. 300 0.15,0-15
214 300, 300 025 0-20
221 700 (d.c.) 2012.012-20
208 IA, IA 015-20-0.15-20

203 500.500 015-2741027
204 IA, IA 01027445-27
S112 500 12-15202443

SRI'
2A
2A
IA
4A
2A

50V
100V
200V
400V
6130V
500V 10A(PM 7A/3) 12.35

PAP 15p. 25% VAT

TEST METERS
AVO 8 MK5 t5598
AVO 72 £21.72
U4313' £13.92
U4315. t11811
.1USSR) Inc. steel carrying tees

P. 6 P. f1.10. VAT 8%

f2
72
65
97

1.41

125
1.41

SAS
BPS
BP5

E

1.62
182
I.E.

1.84
2.02
3.07
1411

1.83
131
3.63
3.16
4.14
147

PAP

46

25

25
51

50

25

51

59
12

72

72

ss

Fl I
35p
40p
45p
5Ip

ANTEX SOLDERING IRONS
15W C2N, I8W 02.45. 25W t234,

Soldering Iron KA 6341,
Stand for above t113.
P. A P 25p. VAT 25%

80
360

1000
2000

12 AND OR 24 VOLT
PRIMARY 348-210 VOLTS

Amps.
12V 24V
05 025
1.0 0.6

2 1

4 2
6 3
8 4

10 5
12 8
16 8
20 10
30 15
80 33

1.64

1.00
2.41
2.97
4.43
5.00
5.50
546
7.4$

1001
1420
17.67

POP

58
58
72
72
ea
85
97
97

1-61
1.41
BRS

N VOLT RANGE
PrIm. 2/28/2411V. See. I619 -25-33-46418V
Ref. Amps. P a P

. f
102 0.5 3.71
103 1.0 3.55
104 2.0 4.96
105 3.0 6.16
106 40 7.48
107 6.0 12.71
116 6.0 12.63
119 10.0 17.75

72
72
es
97

1.12
125
1.81
BRS

AUTO TRANSFORMERS
NOR.M VA(Wafts) Auto Taps P A P

113 20 0115216240 1 t.75 fl
84 75 0110210240 3.05 72

4 150 0.110200220240 4.33 72
NI 300 0110200220.240 6.11 85
87 500 0115-203220240 Ill 1.25
84 1000 0115-200220240 14.35 1.81
93 1500 0115200220240 1942 MS
95 2000 0115-220-220-240 3541 BPS
73 3002 6116200-220-240 39.84 BPS

CASED AUTO TRANSFORMERS
240V mains Mad input and U.S.A. 2 -PIN
Outlets:

20VA 13211 P. A P. 72p 113W
1SOVA 0I37 P. I P. 65p 4W
SOOVA £19.07 P. A P. E1.25 67W

IOCOVA 119.31 P. A P. BRS 84W

HIGH VOLTAGE MAINS ISOLATING
Prim. 280/220V g 400/4411V
Sec. 100/120V pi 200/240V

VA. Rel. P 6 P

243 437 97 "
247 111113 1.41
250 3621 BRS
252 4.12 BRS

PLUS
POWER UNIT

CC12-05 Output Switched
3-4-54-7'5-9-12V at 500mA. t4.08. PIP
4$p. VAT 25%

HIGH QUALITY MODULES
3 W RMS Amplifier t2311
5W RMS Amplifier £2.04

IOW RMS Amplifier £2.35
25W RMS Amplifier t306
Pre -Amp for 3-5-10W £4.03
PreAmp for 25W 213.20
Power Supplies 3-5-10W Pp
Power Supplies 25W MOO
Transformer 3W 11411
Transformer 5-10W £2. 13
Transformer 25W [2.08
P. A P. Amps/Pre-Amps/Power Sup -p67lies

P. Transformer, 3767. VAT 25%

MAGNETIC TO CERAMIC
CARTRIDGE CONVERTOR
OperstIng voltage 20-45V

only £2,65 P P 18p VAT 25%

INSTRUMENT CASES
In 2 sections. black vinyl covered tap

and Ades and bezel.
P. A P. 25p VAT 8% price

8 x x 2in t125
11 x 6 x3111 11.112
6 x 45 x lfin 1892
9 x x 21.in 21.30

EL
METAL OXIDE RESISTORS

Style Tol. Ornic Range

TR4 2% 1011-300kr1 210.50
5% 1011-300k I000

TR5 2% 6250
2% 510k11 -1M11 t21110

IRS 2% 1011-4711 2111 20
2% 51G-51060 £7.50
2% 5606-2M11 £10.50

TM 2% 1011-9111 118.50
2% 1C0f1-1006C1 £10.50
2% 1106-1M11 11750

CITY-P.O.A.PIP 255/100
PLEASE ADD VAT AFTER P 8 P

Audio Accessories and Bargain Component Paks.
Semi -Conductor stockists.

Callers welcome (Mon -Fri) or send stamp for lists

Barrie Electronics Ltd.
3,THE MINORIES, LONDON EC3N 1BJ

TELEPHONE: 01-488 3316/8
NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST.
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SYNTHESISERS AND KEYBOARDS

P.E. SYNTHESISER
(P.E. Feb. 1973 to Feb. 1974)

The well acclaimed and highly versatile large-
scale mains -operated Sound Synthesiser complete
with keyboard circuits. All function circuits may be
used independently, or interconnected. The greater
the number of circuits, the greater the versatility.
Other circuits in our lists may be used with the
Synthesiser to good advantage.

THE MAIN SYNTHESISER
Stabilised Power Supply 411.05
Two Linear Voltage Controlled Oscillators
and one Inverter -all 3 circuits: 416.36
PCB (2 are required) -each £1.45
Two Ramp G and Two Input
Amplifiers -all 4 circuits L5.62
PCB (holds all 4 circuits) 41.38
Sample -Hold and Noise G 46.64
PCB (holds both circuits) 1140
Tone Control, 42.43; PCB, 80p
Reverberation Amplifier £6.36
Sprine Line unit for Reverb Amp L4.95
Ring Modulator L3.75
Peak Level Meter Circuit 41.50
100uA Panel Meter 43.75
PCB for Rev., R -Mod. 8 Meter Ccts., 41.94
Envelope Shaper, L5.35; PCB, 11.46
Voltage Controlled Amp. and Diff. Amp. L6.86
PCB (holds both circuits) £1.32
THE SYNTHESISER KEYBOARD CIRCUITS
Can be used without the Main Synthesiser to make
an independent musical instrument)
7. Log. Voltage Controlled Oscillators 414.55
PCB for both log VCO's 42.60
Divider, 2 Hold Circuits, 7. Modulation Ampli-
fiers, Mixer and 2 Envelope Shapers 419.64
PCB (Holds the first 6 circuits) 6180
PCB for both Envelope Shapers 41.55
Keyboard Stabilised Power Supply 47.30
Printed Circuit Board 94p

P.E. JOANNA
(P.E. May to Aug. 1975)

The new electronic piano that has switchable
alternative voicing of Piano Honky-Tonk and Harpsi-
choro. All PCB's are "as published".
Power Supply 47.96
Tone Generator and Top C Envelope Shaper 19.25
PCB for above LI.30
Envelope Shapers
12 sets (full requirement) 432.16
Set of 12 PCB's (full requirement) 41500
Voicing and Pre -Amplifier Circuits 48.37
PCB for above circuits 41.84
Power Amplifier 414.60
PCB for power amp 95p

KEYBOARDS
Kimber-Allen Keyboards as required for many
published circuits, including the P.E. Joanna,
P.E. Minisonic and P.E. Synthesiser. The manufac-
turers claim that these are the finest moulded
plastic keyboards made.
3 Octave Keyboard (37 notes C to C) 12040
4 Octave Keyboard (49 notes C to C) 42310
5 Octave Keyboard (61 notes C to C) 42700
Contact Assemblies for use with above keyboards:
Single -pole change -over (SP) as for P.E. Joanna and
P.E. Minisonic. Two -pole nor lly-open make -
break (2P) as for P.E. Synthesiser.ma Special contact
assembly (4PS) having 4 poles, 3 of which are
is.i o rm aggya-nopee-no

change -over
a k ec-bnrteaack, contacts

special
and the fourth

assembly
enables the same keyboard to be used with the
P.E. Synthesiser, P.E. Minisonic, and P.E. Synthesiser
simultaneously thus avoiding the cost of more than
one keyboard.

3 Octave 4 Octave 5 Octave
Contact Each Set Set Set
SP 20p £7.40 L9.80 11220
2P 24p £8.88 L11.76 L14.64
4PS 48p £17.76 L23.52 £29.28
Printed Circuit Boards for use with the above
contacts and thus eliminating most of the inter -
wiring recn fired. are available -details in our lists.

PHONOSONICS

P.E. MINISONIC
(P.E. Nov. 1974 to March 1975)

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.
Two Voltage Controlled Oscillators 45.22
Voltage Controlled Filter
and Voltage Reference Circuit 1341
Two Envelope Shapers and Two Voltage
Controlled Amplifiers 17.25
Keyboard Controller and Hold Circuits 42.66
Keyboard Divider Resistors (select type to suit
keyboard used, all are 2% tolerance). 2 Octave, LI;
3 Oct., 41.48; 4 Oct., 41.96; 5 Oct., 42.44.
H.F. Oscillator and Detector 11.66
Ring Mod., Noise Gen. & Env. Inverter OW
Two Power Amplifiers and Two Mixers 1345

Battery Eliminator L5.88

Temperature Stabiliser 41.47

PCB to hold 2 VC0s, VCF and V -Ref 62.02

PCB to hold 2 ESs, 2 VCAs, 2 Mixers, Ring Mod,
Keyboard Control and Hold £2.20

PCB to hold 2 Power Amps, Noise Gen, Envelope -
Inverter, HF Osc. and Detector £1.45

PCB for Battery Elim.84 Temp. Stab. 41.35

FOR ADDRESS, INFORMATION REGARDING
POST AND PACKING, VAT, LISTS, AND
EXPORT TERMS SEE OUR OTHER ADVERT-
ISEMENT ON OPPOSITE PAGE
Photos: 2 of our units containing some of the
P.E. projects built from our kits and PCBs.
(The cases were built by ourselves and are not
for sale,)

ueraboHdMARION 0442 62757
MHI CLOCK KITS
Contents: Clock chip, driver chip. PC

board 2

MHI-5309 BCD AND 7 seg. Reset to
28F0 7.35

MHI-5311 BCD Output-TTL inter -
facing, printers 7.35

MHI-5314 7 segment output 6.80
MHI-5318 External digit selection 7.35
MHI-5378 Carrbost clock. Quartz

crystal timing source 1510
MHI-50250 7 seg. Alarm and snooze.

12Hr + 60Hz./24Hr -4- 50Hz 635
MHI-50253 7 seg. Alarm and snooze.

12Hr - 50Hz/24Hr .0- 60Hz 8.35
MHI-50204 Hr5.. mins.. secs. and 1/10

secs. Stop, start reset 1400
MHI-50395 Up/Down counter. 6

Decade 19.50
MHI-50396 Up/Down counter.

HHMMSS 1950
MHI-50397 Up/Down counter.

MMSS.99 1950
MHI-7001 Time, date, alarm and

sleep. 7 seg. output 10-00

MMI DISPLAY KITS
Contents. Litronix LED displays and

PC board
MHI-707/4 (digit) 0.3in 6.60
MHI-707/6 0,3in 9.50
MHI-727/4 0.5in 8. 50
MHI-727/6 0-5in 12.00
MHI-747/4 0.6in 9.80
MHI-747/6 0 -Bin 14-70
MHI case (Please Include 25p P. & P.) 2.95

Economy LEDs-DL707E. 70p; DL727E.
E1.50; DL747E. C1.50

NEW CATALOGUE NOW AVAILABLE
Tema: CWO. McGee, Barclaycard NImply quote your
number and sign). Credit lactlIties to accredited account

holders
VAT -All plc. oxeludo VAT 18%). P. 11 P. 15p

Ph111 IID
68 Ebberns Road, Hemel Hempstead

Herts. HP3 9ORB
Tel. 0442 62757

OSMABETLTD

We make transformers
amongst other thlngs

LOW VOLTAGE TRANSFORMERS
Prim 200,240V  c.. 5V IA 50p; 6.3V 1.5A 21.65; 3A
£2.10; 6A CT 23.75; 12V 1-5A £2.10; 3A 23-75; 6A CT
ES 25; 18V 1 5.A CT 23.45, 24V 1-5A CT 43.75; 3A CT
25.25; 5A 2.11; 8A 211.25: 12A 218.30; 40V 3A CT 27 WI:
50V 6A CT 218-79; 25V 2A + 25V 2A 27; 12V 4ik + 12V
4A 27.
LT TRANSFORMERS TAPPED SEC. Prim 200/240V
0-10-12-14-16-18V 2A CC 4A 25.25. 0-12-15-20-24-30V
2A t4.50; 4A 28.75. 0-5-20-30-40-80V IA 24.05; 2A
[13.75. 0-40-50-60-80-100-110V IA 27.
MIDGET RECTIFIER TRANSFORMERS
For FW rect. 200,240V .c.. 6-0-6V 1-5A or 9-0-9V IA
El .114) each. t2 -0-12V 1A. or 20-0-20V 0.75A. or 9-0-9V
0-3A. or 12-0-12V 0 25A. or 20-0-20V 0 15A, or 6V
0-5A + 6V 0 5A, or 9V 0-35A + 9V 0  35A. or 12V 0.25A
+ I2V 0-25A, or 20V 0-15A + 20V 0 15A. all at 22 each.
LOUDSPEAKERS
2fin 8 or 7511. 21In 8 or 2511. 3M 3. 8 or 3511. 3yIn 6. 15
or eon. lap each, 8 4 5111 3, 8. 15 or 250 21.75; Good-
mane speakers. Sin lull throw VI tow, 24.25, 6+In
double cone 411. 23; 12In 25W 4 or1511. £1.
"INSTANT" BULK TAPE/CASSETTE ERASER
Instant erasure any diameter tape spool or cassette.
demagnetises tape heads. 200/240V a.c.. 23.75.
TAPE RECORDER MOTORS
New. blowers. lens. etc . 110V a c.. 50p 175p pair)

SYNCHRONOUS GEARED MOTORS 200/244V s.c.
Brand new Smiths, built in gearbox. 2 r.p h . ?Speech

PAPER TUBULAR CONDENSERS
4 7wF. 160V. 30 + 2Orrin. 20p (100 for 2101
SPEAKER MATCHING AUTO TRANSFORMER
12W. 3 to 8 or 150 up or down. £1.65.

CABLES - CABLES - CABLES
MICROPHONE TWIN H/DUTY, BRAIDED SCREEN
Proleuional cable for stage. studio. outdoor. PVC
covered. prey. 20p per metre
MULTI WAY SCREENED. PVC COVERED
38 way tl, 25 way 75p, 14 way 50p, 4 way lap per
metre
LOW LOSS CO -AXIAL CABLE 7511
Standard UHF 12p and VHF sp per metre, white or
brown
3 CORE MAINS CABLE
I30 25p; 6A 159; 2-5A Ilp Per metre, lA mini cable 23
per 100 metre.. speaker twin cable. £2 -SO per 100
metres.
ALL 1 YPES DOMESTIC AND COMMERCIAL CABLES.
ALL SIZES AND COLOURS CONNECTING WIRES,
MULTI SCREENED AND UNSCREENED CABLE. SAE
LIST. TRADE ENQUIRIES INVITED.

Carriage and VAT extra on all orders
S.A.E. ENOUIRIES. LISTS. MAIL ORDER ONLY
46 Kenilworth Road, Edgware, Middx. HAI BYO

Tel. 01-958 9314

ALLAMINIUM
ENCLOSUR
 6 standard. sizes available

local retailer.
 Made from precision

integral board guide
 Finned sides improve

radiate heat.
 Parallel sides for ease

from you

extrusions wi
slots°
appearance a

of componen
.mounting.

ler°
VERO ELECTRONICS LTD.

Eastleigh, Hants. SO5 3ZR
Tel: Chandler's Ford 2952 '.Telex: 475

Subsidiaries and Agents
throughout the World

h

d
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PHONOSONICS
SOUND -TO -LIGHT (P.E. Apr. 'Aug. 71)
The ever -popular AURORA -4 or B 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 (Coe. thyristors) L1305
8 channel component set (excl. thyristors) [22.50
Power supply component set L496
PCB for 4 frequency channels L3.32
PCB for power supply and 8 lamp drivers L1-56
I Amp 400V thyristors (I per than. requ.) each 75p
Panel meter (IAA) (optional) (3.75
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
TAPE -NOISE LIMITER
Very effective circuit for reducing the hiss found in
most tape recordings.

Component set (incl. PCB) L2.60
Regulated power supply (incl. PCB) L3.98

L3.05

P.E. MINIMIX 6
DETAILS IN LIST

GUITAR EFFECTS PEDAL (P.E. July 75)
Will modify an audio signal not only from a guitar
but from any audio source, producing 8 different
switchable effects that can be further modified by
manual controls. Possibly the most interesting of all
the low-priced sound effects units in our range.
Component set with special foot operated
switches L6.2.5Al ive component set with panel
mounting switches L4.60Printed Circuit Board L1.30

HI-FI TAPE -LINK (P.E. Mar./Apr. 73)
Designed for use with reasonable quality tape -decks,
this high performance pre -amp includes record,
playback and metering circuits. While stocks last.
Stereo component set (excl. panel meter) L24.25
Mono component set (excl. panel meter) L14.70
Power supply component set L593
Stereo main PCB £1.80
Stereo sub -assembly PCB 98p

VOLTAGE CONTROLLED FILTER (P.E. Oct. 74)
An independently designed VCF that can be used
with the P.E. Synthesiser.

Printed' on:iCUitetboard
1341
[1.25

ENVELOPE
SHAPER

The new ADSR Envelope Shaper published in
P.E. October 1975 and having manual control of
its Attack, Release and Sustain functions.
Component set incl. PCB L4.16

Component sets include all necessary resistorscapacitors, semiconductors, potentiometers andtransformers. Fuller details are in our lists.

COMPONE

RHYTHM
GENERATOR

(P.E. Mar. Apr. 74)
Programmable for 64,000 rhythm patterns from
B effects circuits (high and low bongos, bass and
snare drums, long and short brushes, blocks and
soft cymbal), and with variable time signatures
and rhythm rates. Really fascinating and useful.
Tempo, Timing and Logic circuits C12.59
PCB for above circuits (double -sided) L2.94
Component set for all 8 effects circuits £10.49
Sec of 4 PCB's to hold all 8 effects L4.74
Simple mixer (no PCB available) L2.76Alternative mixer with external volume
controls and adjustable gain (independently
designed), including PCB (9.93
Power Supply, including PCB L6.42

SOUND BENDER (P.E. May 74)
A multi -purpose sound controller, the functions of
which include envelope shaper, tremolo, voice
operated fadar, automatic fader and frequency -
doubler.
Component set for above functions (excl. SWs)L6.58
Printed circuit board 11.58
Optional extra -additional Audio Modulator, the
use of which, in conjunction with the above com-
ponent set, can produce "jungle -drum" rhythms.
Component set (incl. PCB) £2.55

PHASING UNIT (P.E. Sept. 73)
A simple but effective manually controlled unit for
introducing the "phasing" sound into live or
recorded music.
Component set (incl. PCB) 12.50

PHASING CONTROL UNIT (P.E. Oct. 74)
For use with the above Phasing Unit to automatically
control the rate of phasing.
Component set (incl. PCB) L3.75

P.E. JOANNA
SEE OUR ADVERTISEMENT ON OPPOSITE

PAGE

WIND AND RAIN UNIT
A manually controlled unit for producing the above -
named sounds.
Component set incl. PCB [2.113

POWER SUPPLIES
Sophisticated low -noise highly -stabilised power
supply kits complete with PCB's and detailed in-
formation are now available. Details in list.

Other PCBs (all "as published") While stocks last
Bench Power Supply (P.E. Sept. 1974) 70pCCTV:

Master Logic, Video Amp., Sync Mixer and
Cathode Switch PCB (P.E. Oct. 1974) L220
PCB for remaining Circuits (P.E. Oct. 1974) L1.20

Digital Power Supply (P.E. Aug. 1972) 50pElectronic Piano:
Pre -amp PCB (P.E. Oct. 1972) II5p
Power Supply PCB (P.E. Oct. 1972) 60p

Power Slaves: Power Supply PCB (P.E. Aug.
1974) 55pRondo:

Pre -Amp PCB (P.E. Oct. 1973) 60p
Tone, Balance and Volume Control PCB
(P.E. Oct.) 41.40

SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND

NTS TO A WORLD-WIDE MARKET
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 L3.71

Basic Output Circuits
Combined component set with PCBs, for alphaphone
cardiophone, frequency meter and visual feed -back
lamp driver circuits [5.19
Audio Amplifier Module
Type PC7 £5.50

SINE AND SQUARE WAVE GENERATOR (P.E. July 75)

Suitable for audio, digital, or general purpose.
Controllable through 4 decade ranges 10Hz to
100kHz. Switched attenuation through 10 ranges
from 10V to I mV peak -to -peak.
Component set
PCB for above components
Power Supply
PCB for Power Supply

IBM
£1.60
£570

96p

P.E. TUNING FORK
(P.E. NOVEMBER, 1975)

Main component set intl. PCB
Power supply sec incl. PCB

11340
L557

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 (exl. spring unit) L7.55
Printed circuit board [1.76
9 inch spring unit 1445
Panel meter (504A) (optional) £3.75

ULTRASONIC TRANSMITTER -RECEIVER

(P.E. May 1972). A highly sensitive, tight -beam,
long-range, "invisible beam" detection circuit with
numerous applications. While stocks last.
Component set with PCBs but excluding
transducers 1440

SEMI -CONDUCTOR TESTER (P.E. Oct. 73)

Essential test equipment for the enterprising home
constructor. While stocks last.
Set of resistors, capacitors, semiconductors, poten-
tiometers, makaswitches and PCB L11.14
Panel meter (500µA) 13.75

PHOTOPRINT PROCESS CONTROL (P.E. Jan./Feb. 72)

For colour and B & W, an indispensible dark -room
unit for finding exposure, controlling enl
timing, and stabilising mains voltage.
Component set (excl. meter) L1072
Printed Circuit Board 1144
Panel meter (1mA) L3.75

ENLARGER EXPOSURE METER AND
THERMOMETER (P.E. Sept. 73) While stocks last
Dual-purpose dark -room unit with good accuracy.
Component set with PCB but excl. meter [4.1111
Panel meter (100µA) L3.75

Transistors BFY51 22p 2N3055 411p Integrated Circuits Zeners Electrolytic Capacitors (pF/V) Polyester TantalumAC128
ACI76
BC107
BC108
BC109

20p BFY52
a0P BSY95A
13p MJE2955
13p
13p 0C28

0071BC14712p

24p 2N3702
22p 2N3703

2N3704
110P 2N3819
6011 2N3823E
14p 2N4060

12p
lap
Ilp
35p
39p
12p

709 TO5 40p
709 8 -pin DIL 40p
723 T05 , 95p
741 8 -pin DIL 32p

3.3V 400mW 15p
39V 400mW 15p
4.7 I W 28p
5. IV 400mW 15p
5.IV IW 25p

047/63 8p 100/40 7p 220/40 7IP
10/63 6p 100/63

16p 330/631-5/63 6p 150/16 6p 330/63 133p
2-2/63 6p 150/63 13p 4700/16 60p
4'7/63 6p 220/10 6p 4700/25 75p

OF)
0-01 31p
0-015 3fp
0-022 Sip
0-033 4p

(liF/V)
0-1/35 13p
0-22/35 13p
0-47/35 13p
1.0/35 13p

BC 148
BC149
BC157

007212p5.6V12p 0084
13p ORPI2

14p 2N4871
25P 2N5245
(56P 2N5777

36p
51p
45p

747 14 -pin DIL 115p
748 TO5 63p

400mW 15p
5-6V 1 3W 20p
6-2V 400mW 15p
6-8V 400mW 15p

68/40
10/25
10/63
15/40

p
6p 220/25
6p 220/40
6p 220/63

7p 4700/40 93 PIlp 0-047
0.068
0-1
0-15

4p
4p

41p
5fp

1-5/35 13p
2.2/35 13p
4-7/35 16p
10/16 16p

14p
2IpBC158 13p ZTX107 12p 748 8 -pin DIL 63p 9.1V 400mW ISp 22/10 6p 330/10 6p SEE OUR 0.22 6p 10/25 lapBC159 lap ZTX108 7*p Diodes µA7805 T0220 165p OV 400rnW 15p 22/25 6p 470/6.3 6p 0.33 8p 15/6.3 16pBCI82L

BCI84
BC187

I2p ZTX501
lap ZTX503
25p ZTX53I

I2P 1N914
ISP IN4001
23P 1N4002

4p
6p
7p

4,47815 TO220 165p
AY -I-0212 350p

IV I W 28p
2V 400mW 15p
2V I W 25p

33/63
33/16
33/40

6p 470/10
6p 470/25
6p 470/40

lap LIST16p
20p

FOR

0.47
0-68
1.0

10p
Ilp
15p

22/16 lap
47/6-3 lap
47/I6V 30pBC204 14p 2N706 130 I N4004 llp AY -I-6721/6 leap 5V 400mW 15p 33/50 6p 500/64 48p 2-2 26p 100/3 IllpBC209C

BC2I2L
14p 2N914
15p 2N1304

alp I N4006
22p 1N4007

9p
10P

CA3046
MFC4000B

71P
1 jp

5V 1W 25,
8V 400mW 1 5p

47/ 10
47/25

6p 680/6-3
6p 680/25

10p
OTHER20p

Prices are correct ata pr.... B. &
BC213
BC478

15p 2N2905
29p 2N2907

27p gzi
00

22p 0A202
7P
8p
8p

MFC6040
SG3402N

85p
2.02p

8V I W 25.,'20V 400mW 15p
47/40
47/63
100/4

6p 1000/10
7p 1000/16
6p 1000/25

14p
25p GOODStime
30pBCY7I 22p 2N3053 lap Z5) 25p EP2713015F 135p 20V I W 25p 100/10 6p 1000/40 54p STOCKED 0.E. deliveri subjctBFY50 22p 2N3054 66p ZS171 16p STK025 595p 27V 400mW 15p 100/25 6p 220/25 45p to availability.

LIST
POST AND HANDLING VAT Overseas -will be charged extra.Send S.A.E. with all U.K. requests for

minimum c urge 74p. Details of kitfree list giving fuller details of PCBs, U.K. orders: under LIS add 22p. Add 25% (or current rate if different) weights, and postage rates will be sentkits, and other components. over L15 add 40. to full total of goods, post and handling. with list.0 enquiries for list: Optional: Fee for compensation Overseas -VAT does not currently ire and Channel Isles classify asEurope -send 20p. against loss or damage in post (U.K., apply.
overseas for posting purposes.Other countries -send 30p. Eire & C.I. only): 35p.

PHONOSONICS, DEPT. PE42, 22 HIGH STREET, SIDCUP, KENT DAI4 6EH Litg..790gE.I.NvoAfiw.o. ONLY
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ICS have
eke helped thousands

of ambitious people
to move up into higher paid

more secure jobs in the field of
electronics -now it can be your turn

Whether you are a newcomer to the field
or already working in the industry. ICS can

provide you with the specialised training so essential
to success

Personal Tuition and Guaranteed Success

The expert and personel guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home. In the words
of one of our many successful students: "Since starting
my course, my salary has trebled and I am expecting a
further increase when my course is completed."

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians
Radio, T.V. Electronics Technicians
Technical Communications
Radio Servicing Theory
Radio Amateurs
Electrical Installation Work
Also MPT Radio Communications Certificate

Diploma Courses

Colour T.V. Servicing
Electronic Engineering & Maintenance
Computer Engineering and Programming
Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available including GCE.

Post this coupon or 'phone today for free
ICS careers guide.

Name

Address

ICS
Age

To ICS. Dept. 771P. Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)

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

Telephone. ELY (0353) 860185 (2 lines) Tuesday-Saturday

ALL BELOW -ADD 1% VAT
MINIATURE 2 PIN PLUGS AND SOCKETS
(fit Into fin hole. pins enclosed. with
covers for chassis mounting Or can be
used for in -line connectors). Bargain pack
of 3 plugs plus 3 wickets and covert 50p.
PROGRAMMERS (magnetic devices)
Contain 9 microswitches (suitable for
mains operation) with 9 rotating cams,
as individually adjustable. Ideal for switch-
ing disco lights. displays. etc.. or industrial
machine programming (Need slow motion
motor to drive cams, not supplied.) 9
Switch version [1.50. or 15 switch version

10 WAY PUSH-BUTTON UNITS, fm square
buttons. marked 0-9, cancelling type.
mounted on one PCB for easy fixing.
ex -equip . 50p.
9V RELAYS. C..ntinental type. 2 pole
change over. Sap.
RUBBER MAGNETS fin square, with
mounting hole. 20 for 30p.
DIE CAST COXES (approx. size in inch.)

4.3x23:12
4.8 x 2.3 x 1-5

65p
75p

4.6 3 8 x 1 asp
4 6 3-8 . 2 [1 .00
8.6 x 4.8 x 2 31  45
4.8 x 3.8 x 3
8.8,4 8 x 4

31.55
LT  25

8-8 x 5 8 . 2 1 .85
10.8 a 8 8 x 2 32 25

Solder. 2OSWO. MAO alloy. appro. 8yds.
2Sp.

MAI EEE All 240V input.
voltages quoted approx. RMS.

TYPE 284. 28V at 4A 125V at 5COmA, [4.
TYPE 72703.400V at 10mA  200V at 5rnA

6.3V at 400mA. 31.25.
7 -SEGMENT P.O.D. DISPLAYS.

lgt,hteolght 31

2002
0%rerndi.nwalitl410evroaplecliinotn,

ALL BELOW -ADD 1% VAT
BSX20 transistors 1 for 50p.
acts., (metal can) 4 Inr 50p.
PBC108 (plastic BC1081 5 for 50p.
OC200 transistors. 0 for MM.
BSYS5A transistors. 6 for SCM.
BFY51 transistors. 4 for 60p.
BCY72 transistors. 4 for 50p.
PNPudio type TO5 translator.. 12 for rip.

SOLDERING IRONS
SP150. 15W F.2  52
SP250. 25W f.252
Spare bits 1AT8 (15W) 0.42

MT4 (25W) MI -35
Weller Expert gun C6-80
Weiler Expert kit 39-50
Weller Expert spare bits (7135) MIS

Per pair
9. A.E. for list of soldering irons, elec-

tronics tools, etc.
HEAVY DUTY HEATSINK BLOCKS. un-
drilled. base area x 2in. with 6 fins.
total height 2fin. 50p each.
lelepnone type earpiece insert. Sap.
if in polythene chassis mounting fuse -

holders. 6 for 30p.
LES Lamps. 24V 1 2W. 10 for Op.
Mullard tubular ceramic trimmers. 1-18pF.

6 for 50p (as featured In Rad. Comm.
Jan. p 251.

I C a. some coded. 1413IL type. untested.
mixed, 20 for 2Sp.

Miniature slider switches. 2 pole. 2 -way.
5 for SOp.

TRANSISTOR HEATSINKS, to take 2 .
TO18 transistors, screw in clamps, block
Moe 1 x f x fin, with holes for mount-
ing. 3 for 50p.

TO3 transistor insulator seta. 10 for 50p.

ALL BELOW -ADD 25% VAT
TV plugs. metal type, for 50p.
TV sockets, metal type. 5 for 50p.

These re high -volt industrial type, and TV line connectors (back -to -beck socket).
therefore brighter than normal displays. 5 for 50p.
All brand new AT THE BARGAIN PRICE DIN SPEAKER SOCKETS (2-p in) 4 for 30p.
OF 53p PER DIGIT. TYPE 332 (two digits HIGH QUALITY SPEAKERS. &I a (fin
in one mount) [1.110 each TYPE 333 (three elliptical. only 2in deep. in magnet.
digits dotone mount) VI -50. (Sorry. no 4 ohms. rated up to 10W. [1 -SO .00. or
single digi available Data upplied. 2 for E2  75 (qty. discount available).

TERMS OF BUSINESS. CASH WITH ORDER (minimum °Marti) POST FREE (UKONLY).
PLEASE ADD VAT AS SHOWN

Export enquiries welcome. Cantos welcome. Tues. to Sat.
Please enclose S.A.E. with ALL enquiries.

The Eagle range of multimeters
covers every possible need of the
electrical or electronic engineer.
They cost from about £6 to £58
(inc V.A.T.). There's at least one
which suits your job precisely.

We have a lot of other test equipment too.
Send the coupon and we'll send you our
complete catalogue.

110
Please send me details of all your test equipment

NAME

ADDRESS

Eagle International Ltd., Precision Centre, Heather Park Drive. Wembley HAO 1 SU
I,101)-902 8832

PE
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SUPERSOUND 13 HI -F1 MONO
AMPLIFIER A superb solid state audio

amplifier. Brand new
components throughout.

5 Silicon transistors
plus 2 power out -put
transistors In push-pull.
Full wave rectifica-
tion. Output approx.
13 watts r.m.s. Into

± 3db. Fully integrated

8 ohms. Frequency
12Hz. 30KHz

repre -amplifier stage with
separate Volume, Bass boost and

Treble cut controls. Suitable for 8-15 ohm speakers.
Input for ceramic or crystal cartridge. Sensitivity
approx. 40mV for full output. Supplied ready built and
tested, with knob., escutcheon panel, input and output
plugs. Overall size 3' high x V wide x 7)" deep.
AC 200/250V. PRICE 115.00. P. & P. 85p.

DE LUXE STEREO AMPLIFIER
A.C. mains
200.240 v.Using
heavy duty
fully Isola-
ted mains
transform -
er with full
wave red'fiction
giving ade-q uat e

smoothing with negligible hum.
Valve line -up: -2 x ECL86 Triode Pentodes. 1 X EZ80
as rectifier. Two dual potentiometer, are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volume control is used. Balance of the leftand
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, chased@ size
11'w x I'd. Overall height including valves 5'. Ready
built and tested to a high standard. SIS40. P. & P. 95p.

ALL PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
input. Four switched fully smoothed D.C. outputs giving
6v. and 71 v. and ily. and 12v. at 1 amp on load.
Fitted insulated output terminals and pilot lamp indicator.
Hammer finish metal case overall size V X 33' x
Ready built and
tested. Price 16.35. P. & P. 85p.
VENAIR & REITER SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1.30 yd. length. P. & P. 35p
per yd. (min. 1 yd.). S.A.E. for samples.

HARVF.RSON'S 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. 9.5 watts.
Volume and tone control,. Chassis size only 71n. wide
x Sin. deep X 015. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transformer.

P. a P. 85p. BARGAIN PRICE 15.00
BRAND NEW MULTI -RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Secondary combinations 0-5-10-15-20-25-30-35-40-60v.
halt wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Size Sin. long x 3f in. wide x Sin.
deep. Price 12.75. P. a P. 75p.
MAINS TRANSFORMER. For power supplies.
Pri. 200/240v. Sec. 9-0-9 at 500 mA. 5145. P. & P. 35p.
Pri. 200/240v. Sec. 12-0-12 at I amp. 1140. P. a P. 55p.
Pri. 200/240v. Sec. 10-0-10 at '2 amp. 12-20. P. & P. 70p.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE -AMPLIFIER

For P.U. Tape, Mike, Guitar, etc. and suitable for
we with valve or transistor equipment. 918v.battery or from H.T line 200/300v. Frequency
response 15115-25KHz. Gain 26dB. Solid encap
sulation size 1.2" x I)' x ". Brand new complete
with instructions. Price 0110 P. a P. 15p.

STEREO -DECODER SIZE 2" x 3" x k"
Ready built. Pre -aligned and tested. , n1Sens. 20560mV for 9-16V neg. .

earth operation. Can be fitted to
almost any FM VHF radio or tuner.
Stereo beacon light can be fitted if .. -..ga-required. Full details and in ,
structions (inclusive of hints and tips) [ N ESsupplied. MSS plus 20pP. a P.
Stereo beacon light if required 45p ,
extra.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume control..
Complete with output transformer matched for 3 ohm
speaker. Size 71n wide X Sin deep x Sin high. Ready
built and tested. PRICE 1640. P. & P. 90p.
ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £7.76. P. & P. £1.00.

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 121 in wide
X Bin deep by 21 in high. Supplied ready built, fully
tested and fully guaranteed (not available In kit form).
Price L27.50. Post and Packing 11-20.

LATEST ACOS GP111/1110 mono compatible cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
111-76. P. & P. 18p.
CERAMIC STEREO CARTRIDGE. Universal mounting
brackets and turnover stylus. 70mV per channel output.
ONLY 12.06. P. & P. 18p.
SONOTONE STAIN COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Stereo LP and Sapphire 78.
ons ass. P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. 13-18. P. & P. 18p.
LATEST CRYSTAL T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. SIAS. P. a P. 18p.
LATEST T/O MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on mono
equipment. Only 111.75. P. & P. 18p.

SPECIAL OFFERS
Mulled LP1139 RF-IF Double Tuned Amplifier Module
for nominal 470kHz. Size approx. 21 x 11" xr
7.6V + earth. Brand new pre -aligned. Full specification
and connection details supplied. 12..50 + P. & P. 12p.

Pye VHF/FM Tuner Head
covering 88-108M/Hz.
107M/Hz IF output 7-8V +
earth. Supplied pre -aligned,
with (gang) full circuit dia-
gram and connection details
supplied. Beautifully made
with precisiongeared FM and
323 Pf + 323 Pi AM Tuning
only 1114110 + P. & F. 35P

PRECISION MADE
Push Button Switch bank. 8 Buttons giving 16 S/P CIO
interlocked switches plus 1 Cancel Button Plus 3 d/p c/o.
Overall size 5' x 2 x 1". Supplied complete with
chrome finished switch buttons 11.60 ea. + 10 P. & P.

HI-FI LOUDSPEAKER SYSTEM Mk! I
Beautifully made simulated teak finish enclosure now
with most attractive slatted front. Size lfir high X
101" wide x V deep (approx.). Fitted with E.M.I.
Ceramic Magnet IV x 8' bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 ohm or 16 ohm impedance (state which).

OUR PRICE L12.50 each. Carr.LI.80
Cabinet Available Separately 17.110. Carr. £1.20.
Also available in 8 ohms with EMI 13' x 8' bass
speaker with parasitic tweeter 111-00. Carr. £1.60

LOUDSPEAKER BARGAINS
in . 3 ohm 11.45, P. a P. 35p. 7 x 41,1.3 ohm 11-89. P. & P.
8p. 10 x bin. 3 or 15 ohm 1240, P. & P. 75p.
X 610. 3 ohm with high flux magnet 12 -OS, P. a P. 50p.

E.M.I. 131 x 8in. with high flux ceramic magnet with
!termitic tweeter 3, 8 or 15 ohm 14.11. P. a P. 85p.
E.M.I. 13 x Bin 3, 8 or 15 ohm with inbuilt tweeter and
crossover network 4540, P. & P. 95p.
E.M.I. tweeter. Approx. 31'. Available 3 or 8 or 15 ohms,
IN -SO + 25p, P. & P.

"POLY PLANAR" WAFER -TYPE, WIDE RANGE
ELNCTRO-DYNAMIC SPEAKER
Size 11)' x 14 it' x deep. Weight 19oz. Power
handling 20W ran.s. (40W peak). Impedance 8 ohm only.
Response 4011,20kIla Can be mounted on ceilings, walls.
Send S.A.E. for details. Only VIE each. P. a P. 70p.

Now also available 8', 10 watts r.m.s. '20 watt peak
4011z-^_0,000 Hz. Overall depth 1'. Ideal for Hi-Fi or for
use in cars. 15.15 t 40p P r

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really firstclaw Stereo Amplifier Kit. Uses 14
transistors Including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre -amp with
Bass, Treble and two N'olume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge -instructions included.
Output stage for any speakers 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 ir.m.s. per channel Into 5 ohms. Fre-
quency response ± SdB 12-30,000 Hz Sensitivity: better
than SOmV Into 1M0 Full power bandwidth: ± 3dB
12-15,000 Hz. Bass, boost approx. to ± 12dB. Treble
cut approx. to -16dB. Negative feedback 1841 over
main amp. Power requirements 35v. at 1.0 amp.
Overall Size 12'w. X x 21'h.
Fully detailed 7 page construction manual and parts
list free with kit or send 25p plus large S.A.E.
AMPLIFIER KIT .. 116.00 P. & P. 55p
(Magnetic Input components 93p extra)
POWER PACK KIT .. MSS P. & P. 85p
CABINET .. 15-35 P. & P. 75p

P. & P. only It if all units purchased at game time.
Full after sales service

Also available ready built and tested 132.611. P. & P. i100.
Note: The above amplifier is suitable for feeding two memo
sources into inputs (e.g. mike, radio, twin record decks. air. )
and trill then provide mixing and fading facilities for med-
ium powered Ni-Fi Discotheque use, de.

3 -VALVE AUDIO
AMPLIFIER HA34 MK II.
Designed for Hi -Fl reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 71'w. x 4'd. x
41"6. Incorporates E0083,
EL84, EZ80 valves. Heavy
duty, double wound mainsL--- 0
transformer and outputtrans-
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 43 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 17-76. P. & P. 85p.
BBL "FOUR" AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of pate, etc. 111.80.
P. a P. 85p.

10/14 WATT HI -Fl
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-150 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 OAR (Free with parts). All parts sold separately.
ONLY 111b00. P. & P. SUM, Also available ready built
and tested 116.1511. P. & P. 11-20.

SPECIAL OFFER
Limited number f the latest BSR C141 RI Auto/Manual
changer de -luxe. Lightweight tubular arm cue- Ing lever
bias compensator 214.00 + £110 P. 5: P.

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
of 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.

Practical Electronics February 1976
169



FULL SPEC. LEDs
Packs of 5 -Inc. clips end date

41111 -
0 125n lens

fia
0 16m lens

-
0 gin ions

Red 75p, Green. Yellow, Orange 21.20.

ECONOMY QUALITY LEDs
Mixed bags. All colours of all sizes -ideal for experi-
menters 50 for E5; 100 for N.

FULL SPEC. LED SEVEN

SEGMENT DISPLAYS
0 3m common anode.n
L.R. decimal. -.1Red, Green, Yellow. E1.35 each inc data L

ECONOMY QUALITY
0 Sin common anode 1. H decimal
Red 73p each

.-
PLASTIC BOXES

COLOUR GREY
1111141iy'. - ASS -Ribbed inside on Stern

centres for 1.5mrn PCB. Brass
corner inserts for securing top
with 3mm screws.

62mm x 112mm a 31mm. 1-9 52p each.10* allpeach.
120mm x 85mm x 40mm. 1-961p each: 10+ 62p each.
150mm a 80mm x 50mm. 1-975p each; 10+ 71p each.

POLYSTYRENE -Plain inside. Top secured by self -
tapping screws. 61mm x 112mm x 31mm. 1-9 35p
each. 10+ 32p each.

SPECIAL OFFER
Sample Pack. 4 boxes -1 of each size. £2.10.

P. 8. P. 25p per El -minimum 25p

NEON INDICATORS
240V (built -In resistance)-150mm

lead out wires

lli AtRP

I
Type AA Type All Type AG

Fit 8mm hole and include spire clip for fixing. Red.
Amber, Clear, Opal -110 each. Green -26p each.
Type MP -Fits 6 4mm hole -nut fixing. Red. Amber.
Clear. Opal. 22p each.

LAMPHOLDER 13H
Takes either LES (with adaptor
provided) or Midget Flange
Bulbs. Fits 13mrn hole -nut fix-
ing. Red. Blue. Green. Amber.
Clear, Opal, Orange. 25p each
(bulbs not provided)

OuotatIons for larger quantities on request. All
prices Include VAT at a..

Unless otherwise stated please add 20p P. 8 P. on
orders under 210.

MICHAEL WILLIAMS
ELECTRONICS

47 Vicarage Avenue
Cheadle Hulme, Cheshire SK8 7JP

PRECISION PETITE
LTD.

119A HIGH STREET,
TEDDINGTON TW11 8HG

Tel. 01-977 0878

INTRODUCING A
MINIATURE

PRECISION 12V. D.C.
DRILL DESIGNED FOR

THE ELECTRONIC
ENGINEER

Drill only £7.00 p.p. 35p

Stand L376 p.p. 58p

Complete kit as illustrated (less batts.)
with a variety of 30 tools. Space for
Stand and Transformer.
KIT 30 TOOLS £15.01 p.p. 75p

STAND £3.76 p.p. 35P

TRANSFORMER E550 p.p. 75p

E
FORS.A  DETAILS

JCI2 AMPLIFIER
6W IC audio amp with
free data and printed
circuit L2.80. Special
offer:only L245 if bought
with deluxe kit. litm 6

DELUXE KIT FOR
THE JCI2
Includes all parts for the printed circuit and
volume. bass and treble controls needed to
complete the mono version 0.29. Stereo
model with balance control f4.95.

JCI2 POWER KIT
Supplies 28V 0-5 amps L3.95.

PREAMP KITS FOR THE JCI2
Type I

for magnetic pickups, miss and tuners.
Mono model LI.95. Stereo model £3.45.
Type 2 for ceramic or crystal pickups. Mono
95p. Stereo 1490.
SEND S.A.E. FOR FREE LEAFLET ON KITS

SINCLAIR IC20 10 + IOW stereo
amp. kit with free booklet

L8.58.
PZ20 power supply kit for
above L59I.

1(1

and printed circuit

tone control
and preamp kit with
printed circuits 0.95.

AMPLIFIER sP20 IOW 40 loud-
speaker L2.95.

SEND S.A.E. FOR FREE DATA LEAFLET

BATTERY Eliminator Bargains
6 -WAY SPECIAL
Switched output of 314Y;
6/7f /9/12V at 500mA
with unique 4 -way multi -
jack connector and free
matching socket [4.95.
3 -WAY MODEL
Switched outputs of 6.
7} and 9V at 250mA
with unique 4 -way multi -
jack connector and free
matching socket L2.95.
RADIO MODELS
50mA output with pop-
pett battery connectors
for transistor radios etc.
6V L2.95.
Double 4} + 44-V.
E3.95. 6 + 6V L3.95.
9 + 9V L3.95.
TAPE RECORDER MAINS UNITS
74V output complete with 5 pin DIN plug to
run cassette tape recorders from the a.c.

mains L3.45.

SINCLAIR CALCULATORS
Cambridge £8,95 MAINS UNITS
Cam. Memory 413.95 For Oxford Series
Scientific L1395 [3.19
Oxford 100 C11.95 For Cambridge, Cam.
Oxford 300 L22.98 Mem. and Scientific
Programmable P.O.A. LI 15

CBM CALCULATORS
776MD 7 digits/%/memory L716.
887D 8 digits/%/memory/constant L9.95.
385R 8 digits/constant/%/rechargeable L10,85.
GL976MD L9.50. GL976MR LI360.

GL997D LI 1.95. GL997R L1530.
SR7919D 8 digits/memory/scientific notation
n/trig/log/power/roots L14 55.
SR4I 48R £42.95. Mains unit for a machines
L2.95. All others include mains charger unit.

FERRANTI ZN4I4
IC radio chip with data L1.69. Printed circuit
and extra parts for radio L3.60. Case (I extra.
Send S.A.E. for free leaflet.

SINCLAIR PROJECT 80
AFU £5.95. FM tuner L13.25. Decoder £8.55.
Z40 L5.75. Z60 0.10. PZ8 L8.20. Trans. for
PZ8 0.40. Q16 E971. Stereo 80 E7.45.
PZ5 (3.95. Project 805 L28.95. PZ6 L6.95.
Project 80 Quadraphonic decoder L14.95.

S-DECS and T-DECS
S-DeC 12.34.
T-DeC (4.15. 4 4

tL-DeC A L4.55. .- '',Vift-DeC B [7.85. ABEISWIT.'
16 dil a9/i,,IC carriers: plain sre'----..

witffisocket.1221. us,[I.18
10 TO5! plain L109; with
socket £2.08.

SWANLEY ELECTRONICS
Dept. PE, P.O. Box 68, Swanley, Kent
Prices include post and VAT. Official orders
from schools, etc. welcome. Overseas customers
please deduct VAT (Vs on calculators and
S-DeC and T-DeC range, otherwise 25%).

1'0
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BARCLAY ELECTRONICS 1;"1:irli7EREYS

CBM SR7919D
 8 digit or

5 digit
+2 exponent

 Sine, Tan,
Cos and their
inverse

 Natural Logs,
Common
Logs, Anti
Logs

 Square Root
 Reciprocals
 Yx
 x2
 Tr
 Register

Exchange

 Memory plus
 Store Recall
 Sign Change
 Algebraic

Logic

ONLY £12.50 +8% VAT
1 year Manufacturer's Guarantee
CBM mains adaptor. Please add
E2  50 to total

SCIENTIFIC

ALGEBRAIC
CBM 4141 12 digit + 2 exp. 3005
TEXSAS SR16 8 digit +2 exp. 31.50
TEXSAS 50A 10 digit +2 exp. 43.50
TEXSAS 51A 10digit +2 exp. $3.50
ROCKWELL 510 8 digit con- 2750

version
ROCKWELL 63R 8 digit +2 exp. 29M
ROCKWELL 61R 8 digit 2750
SINCLAIR OXFORD 300 5 dig t 2105

+2 sop.
CASIO FX101 8 digit + 2 exp. ---92773
CASIO FX15 6 digit + 2 exp. 024.03
CASIO FX10 6 digit + 2 exp. 91945

REVERSE POLISH LOGIC

SINCLAIR Scientific 5 digit 2 exp. 11.50
NOVOUS 4510 8 digit mathematic 19.50
NOVOUS 4515 8 digit maths- 3550

matic. 100 step programmable
NOVOUS 4520 8 digit 2 exc. 3450

4 roll stack
NOVOUS 4525 8 digit 2 exp. 51150

4 roll stack. 100 step prc-
grammable

NOVOUS 6010 8 digit conversiol 2150
NOVOUS 8020 8 digit financial 33  50
NOVOUS 6025 8 digit financia . 511160

103 step programmable
NOVOUS 6M0 8 digit statistical 31100
NOVOUS 15035 8 digit statistical. 59110

100 step programmable

0000C3
013013ta013000coca a

 Memory
 Memory + -
 Reciprocals FUNCTION FOR FUNCTION
 Square roots n UNBEATABLE
 Automatic constant
 Exponent key Y
 Clear last entry
 Mean and standard deviation, also polar rect-

angular co-ordinates can be worked out using
the appropriate formulae

feel keyboard Positive
ONLY Floating point

 Degrees
 25 hour battery time
 Own carry Cage  8% VAT Algebraic logic
 Full 1 year manufacturer s guarantee
 Co., Sine. Ten and their inverse
II mains adaptor required, please add f3 to torsi

THE NEW
POCKET SIZE
CASIO FX-15
FULL
SCIENTIFIC
WITH BRIGHT
SCREEN
DISPLAY
Only 2 98cm deep
8-8cm wide
14 6cm high
SexagesimaliDecimal
conversion Scrament
from 1039 to 10-39

 10 figure mantissa
 2 figure exponents
 2 sign display
 Common logs.

natural logs
and antllogs

£24.90

ORDINARY

DECIMO VATMAN green
SUPER VATMAN green, M,

ROCKWELL 80
ROCKWELL 20R, M. %
ROCKWELL 210, M, %
ROCKWELL 31R, V
ROCKWELL 51R, Metric
NOVOUS 850
NOVOUS 826
NOVOUS QUIZ KID
TEXSAS +1200
TEXSAS +1250
TEXSAS SR10
CBM 774D
CBM 766D
CBM 9760
CBM 8870, M, %
CBM 976R, M, %
CBM 989R
SINCLAIR CAMBRIDGE
SINCLAIR CAMBRIDGE

Memory
SINCLAIR OXFORD 1E0
SINCLAIR OXFORD 200

9.75
14115

7.50
1250
14.80
16.95
2740
6.50
7.90
8.95
7.50
8.85

19.95
5.80
6.40
8-75
9.50

10.85
12.80
8.75

1115

1115
1315

DI IT LW T H
POSSIBLY THE MOST ACCURATE FULL 6 FUNCTION L.E.D. QUARTZ CRYSTAL

71,:TZACTas,".,?,,11,T.E.nItT.TRIT.
 FULL 6 FUNCTIONS (do not confuse with cheaper 2.

3 or 4 function watches)  Single button operation
 Desptays hours. minutes. seconds. month. date of

rronth
 ULTRA ACCURATE to less than 1 second a week
 Easily readable, bright L.E D. display
 Automatic 3 second HOLD end FADEOUT display
 AUTOMATIC COMPUTERIZATION for 28. 30 and
31 day month.  Top quality stainless steel.  Manu-
facturers full 1 year guarantee.  Arrives in free
presentation gift box.  InclUdes BEAUTIFUL MATCH

2ma £29.50 !NO STAINLESS STEEL BRACELET.  Replace battery
only once  year  Water and shock resistant.  Anti-

+ 8% VAT rna  setic  Silent.

SCOOP! AUDIO MAGNETIC GOLD LABEL BLANKCASSETTES -Price per box of ten C60 f3 00. C90f4 20. C120 f5 40. Post 22p per order

NOVOUS 4515 100 STEP PROGRAMMABLE
The new 4515 (by National Semiconductors) 100 step
programmable is the answer to those ridiculous
prices one had to pay for a machine that could do
what this beautifully made machine can do. and it
costs a fraction of what it should cost.
The programming is simple to operate. and many
different programmes can be contained at the same
time. Constant and variable factors can be inserted
when or where you want. You can correct mistakes.
end even skip out programmes out of a number of
other programmes.

This le truly an unbeatable machine

 8 digit
 Common and natural logs and

a
 trinei l.o?os, Tan and their inverse
 Reciprocals

 .2
 3 level stack rr
 Register exchange
 Sign change
 Memory
 Memory +x2
 Degree radian conversion

OUR PRICE Recharosable (Recharger in-
cluded in price)

 Vinyl case (full instruction £39  50
manual) +s% VAT

including recharge,
If you need scientific notation, then the Novous 4525 isyour answer.
8 digit +2 exponent 100 step programmable +4 roil
stack and everything else the 4515 has

.1.   
a

a a a
a a. a

A

A att

ONLY £59.90 .5% VAT

Full one year manufacturers guarantee

RANGE OF CALCULATORS

a a 11111
as nowta

ONE OF THE MOST ADVANCED
CALCULATORS
Texas SR50A

The SR -50 iv the full function portable elide rule calculator
Complex scientific calculatk3ns are solved as easily as simple
arithmetic problems. The SR -50 features en algebraic keyboard

with single function keys for easy problem solving

 10 digits + 2 exponent.
 Deg/Red Switch
 0 through 9 Digit Kay.

Decimal Point Key
e PI Key

 EE Enter Exponent Key
+ - Change Sign Key

 CE Clear Entry Key
 C Clear Key

+ Add Key

- Subtract Key  hyp Hyperbolic Function Kay
x Multiply Key  DIR Angle Change Key
+ Divider Key log Common Logarithm Kay
= Equals Key  In. Natural Logarithm Kay
of Square Key  to the 0th Power 0

 VT Square Root Key  y" y to the 0th Power Key
', r Reciprocal Key  xVir"The Oh Root of y Key
of Factorial Key  0:7 Exchenge Key
sin Sine Key  STO Store Key

 co. Cosine Key  RCL Recall Key
tan Tangent Key  £ Sum and Store Key
arc Myers* Trigonometric Key

Although correct at time 01 going to press prices may be sublect to alteration without
notice. Please add 8% VAT to total plus 55p postage.

PHONE CALLS AND PERSONAL CALLERS WELCOME
MONDAY -THURSDAY BETWEEN 2 and 5 p.m.

To: BARCLAY ELECTRONICS Dept. TPE
STANLEY HOUSE. 1115 FINCHLEV ROAD. LONDON N.W.11
Please send me

with/without optional mains adaptor
I enclose cheque- money order

total value C including 55p to cover packing
NAME

ADDRESS

ALL GOODS ARE FULLY GUARANTEED. IF NOT SATIS-
FIED MONEY REFUNDED IF RETURNED UNDAMAGED
WITHIN 7 DAYS
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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 be

prepaid 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

TTL AT EVEN LOWER PRICES!
(Fast delivery. All prices include VAT)

SPECIAL OFFER of 7400, 7410, 7420, 7430,
7440 at 1 1p each. ZTX108 at Sp each.
Above offer ends February 28, 1976, and is

dless of quantity ordered.

Type 1/24 25/99 Type 1/24 25/99
7400 0.13 0.12 7480 0.47 0.42
7401 014 0.12 7483 0410 0.75
7402 0.14 0.11 7484 0.91 0.89
7403 0.14 0.11 7485 1.30 1.09

7404 0.16 013 7486 0.30 0.26
7405 0.16 0.15 7489 2.90 2.80
7406 0.36 031 7490 0.42 0.40
7408 0.16 0.15 7491 0415 0.55
7410 0.14 013 7492 0.46 0.45
7411 023 0.20 7493 0.42 0.40
7412 0.16 0.1S 7495 0.59 0.55
7413 0.32 0.31 7496 0.77 0.69
7414 0.65 0.60 74100 1.08 0419

7417 0.30 0.29 74107 0.33 0.28
7420 0.14 0.13 74109 0.54 0.4111

7422 020 0.19 74121 0.30 0.241

7425 0.27 0.1S 74122 0.47 0.39
7427 0.27 0.25 74123 0.65 0.61
7430 0.14 0.13 74141 0.69 0.63
7432 0.27 025 74145 068 0.58
7437 0.27 0.25 74150 1.05 0.95
7440 0.14 0.13 74151 0.78 0.75
7441 0.69 0.61 74153 0.76 0.72
7442 0.65 0.55 74154 1.60 1.45

7445 0-8S 0.71 74155 0.82 0410
7447A 075 0.72 74157 0.83 0.79
7448 0.76 013 74160 105 0.95
7450 0.14 0.13 74164 1.15 1.05

7451 0.14 0.13 74174 0.99 0.83
7453 0.14 0.13 74175 092 0.83
7454 0.14 0.13 74181 1.09 1.95

7460 0.14 0.13 74190 1.25 1.15

7472 0.15 0.21 74191 1.25 115
7473 0.30 0.15 74192 1.30 1.14

7474 0.31 0.26 74193 1.30 1.14
7475 045 0.39 74195 0411 0.79
7476 0.32 0.16 74196 1.64 1.34

TTL (except spacial offers) may be mixed for
quantity prices.
All devices full spec. by famous manufacturers.
S.A.E. for full lists. All goods sent by 1st class
post. 12p P. & P. on orders below £2 (12p
P. & P. on all orders for special offers).

J. C. JONES
(Dept. PEI4) 46 BURSTELLARS

ST. IVES, HUNTINGDON PE17 IX X
(Mail Order only)

AERIAL BOOSTERS. Improve weak Radii
Ind Television reception. Price 23.60. 1'. v I'
25p. S.A.E. Inc Leaflets. Bargain Pack
Polyester (('280) Capacitors: 250 V/W ant
400V/\\'. Very good mixed selection fron
0.010' to 2.2.F. Price 100 M. 1'. at 1'. 151
(our choice). Bargain Pack Electrolytic ('apact
tors: good mixed selection unused anti marked
Price 100. St 1'. & P. 15p (our choice). LAN
CASH11tE SIAM ORDER, 6 William Street.
Stubbins, Ramsbottom, Bury, Lanes.

B ank of 20 Nons 74p (16p). 5 Figure R
able Counter 113/22V works on 12, L2.50 (50p).
B ox with 20 x LA2 Pot Cores + 20 x I%
Caps 11.75 (75p). Copper Clad Pax Panels
54 x 55 in. 6-75p 12 12 in. 75p: 16 x 94 M.
75p; 8 x 94 in. 3-11.15; Fibre Glass Ditto
124 x 7 in. 90p; 18 x 4 in. Up; 7 x Bin. 60p;
114 x 134 in. £1.75. All C.P. 74 Series ICs on
Panel(s), 10-115p (10p). Three Transistor
Audio Amp. Transistors Equiv. to ACI28,
0072 40p (10p), 3 C.D. T -V. C
Panels 2 x ACI28, 3 slugged coils, 3 slide
switches, 11 W. W. pots, 3 carbon presets,
2 ferrite chokes, etc. El .30, c.p. Talking Page
Panel 2 pots, 12 silicon transistors and 5.C.R.
8 nice electrolytics 80p (I5p). Valupaks P3.
10 silicon diodes 650V. on tagboard 50p
(10p). P9 100 S/Mica Caps 55p (I0p). PI 1100
Polystyrene Caps SOp (I Op). Lists 15p Refund
on purchase.

7Ib assorted components 12.50
3 lb assorted computer panels 11.70

J.W.B. RADIO
2 Barnfield Crescent, Sale, Cheshire 1133 I EL

Postage in brackets Mail order only

VALVES, RADIO, TV, TRANSMITTING,
INDUSTRIAL. 1030 to 1075. 2,200 types in
stock, many obsolete. List 20p. Quotation
S.A.E. Postal export, service. We wish to
purchase new and boxed valves. Dealers,
wholesalers, etc., stocks purchased. COX
RADIO (SUSSEX) LTD., The Parade, East
Wittering, Sussex. Tel. West Wittering 2023.

BULK OFFERS
1N4001 C2  50 BC148 05 - 00 BF197 (0-00
1N4002 0200 BC149 [6.00 BF458 (30/00
1N4003 (320 BC157 28.00 BFW43 £12.00
1N4004 (3.50 EIC154 £8 .00 8FX88 t14.00
1N4005 03.90 80159 (0/00 BFY64 012-50

154036 [4/30 BC161 £1000 BSX20 D1410

1N4007 t4.70 BC172 t5.00 13.9.195A 06-N
1N4148 12  20 BC267 t0 00 0C38 [3000
AC128 010/00 BC328 £10-00 0081D 24.00

AC176 212 -OS 50548 di  OP F'CB108 2500

BC107 (7.00 BD131 216.0 2943055 (39.00

BC108 07/00 BF152 t10.00 2N3442 [75/00

BC109 £7410 BF173 £14.00 2945294 [2100
BC118 05/50 BF181 220.00 NE555V 03800

BC119 012.00 BF2448 013/00 741C E18 00

BC1213 212.00 BF194 (0AN 7440 10 .00

SC139 t14.0111 BF195 0.11011 SN713660 [2200

BC147 18 00 BF197 06/00 SN7472 0111

All prices per minimum quantity of 103
All full spec. marked devices

Ferric Chloride 030 per 100 110 bags
Miniature male. transformers. 100mA sec: 6-0-6V

0500/10. 9-0-9V 1311/30/10. 12-0-12V 0108/10.
Min. ter. plate caps 330F 2% 07/10130 100pF 2%

07-561000.
Siemens polyetyrene 470pF 5% 0.1100/1000.
1000F 40V 04/100. 4700 25V 13/100, 471IF 63V 04/100.
10pF 16V 0260/100. 1.MOtiF 10V 011/100
PP3 Batt snap connector 04/100.
Crystal mic. inserts, 15" Dia. 2201100.
Coax back to beck connectors (4-311/100.
Coax. plugs 04/78/100 5 pin 180° DIN plugs 11/100,
sockets 05/50.
1161 Texas Light Sensor 031/1013.
10uH Chokes. 0/100.
Honeywell V3 microswitchee11/100.
400rnW Liners, 6V8 OW 9V1 10 11 12 13 13V5 15 16
20 22 24 27 & 30V. All 25/100.
Lamps: 10V ,2A NES 03/100; ISV 70mA min. flange
t4/100.
Vero offcuts t.285/1b. 1010 0211/011.
Minimum Order ES; Carr. Free. Add VAT at the
appropriate rate. S.A.E.enquiries. List.

JUNIPER ELECTRONICS (PE2)
PO Box 61, Southampton S09 7EE

BRAND NEW COMPONENTS BY RETURN,
Electrolytics 16y, 25V, 50V, 0.47, 1.0, 2.2, 4.7,
lOnifds, 5p; 22, 47, 5)p (50V, Sp); 100, 7p (50V,
Sp); 220, la (60V, 10p); 500, lip (Soy, lip);
1000/25V, 189, 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, 22/16V, 47/0,
100/3V, tip. Mylar Film 100V, 0.001, 0.002,
0.005, 0.01, 0.02, 3p; 0.04, 0.05, 319. Mullard
tubular polyester 400V E6 series, 0.001-0.022,
3f p; 0.033-0.1, 41p. Mullard polyester 160V
tubular or 250V miniature for vertical mount-
InR series, 0.01-0.047, 31p; 0-068, 0.1, 41p;
0.15, 0.22, bp; 0.33, 7p; 0.47, ip; 0.68, 11p;
1.0, 14p; 1-5/250V, 111p; 2-2/250V, 229.
Milliard miniature C333 ceramics 63V E12
series 2% 1.8pF-47pF, 3p; 56pF-330pF,
319. Plate ceramics 50V 116 series 470pF-
47,000pF, 2p. Polystyrene 63V. E12 series
10pF-1,000pF, 3p; 1,200pF-10,000pF, 4p.
Miniature highstab carbon film resistors IW
E12 series 5% (10% over MID 111-10SM,
1.2p; 1N4002, Sp; 1N4006, Sp; 1N4148, 4p.

Postage 10p. Prices VAT incrusive. THE
C.R. SUPPLY CO., 127 Chesterfield Road,
Sheffield, S8 ORN.

250 WATTS
Power amplifier. I volt input. Output into 4 or

8 ohms.
Silicon transistors, all standard types.

Guitar or microphone two input preamp with
level, bass, treble and extra high switch.

Microphone preamp 200 ohms to 50k, for

stage use. Will lake overload up to 300 mV
without distortion. .Level and gain controls.

Read/ drilled circuit boards and all consiruction
information.

Prices include lax and postage.
250 Power amp 0.25
Guitar preamp £1.20

High level preamp 90p

ALFA ELECTRONICS
96a Glengall Road, London, N.W.6
S.A.E. for more information. Mail order only

Precision Polycarbonate Capacitors
All High Stability -extremely Low Leakage

440 V A.C. RANGE 63Y D.C. RANGE
Value Dimes- Price Value ±1%

sions (mm)each 0.01µF a 0-18F 811p 49p
L D 0.22µF; 0.33µF 67p 50p

27 12.7 51p 047µF 67p SOp

0-15µF 27 12/7 590 0-68/a1 74p 53p

0.22p.F 33 18 64p 1.0µF 82p 82P

025µF 33 16 870 1/5/aF 89p 710

0/33/4F 33 16 750 2/2/2F 980 790

0.474F 33 19 80p 3/3/4F 11.16 82P

0/55aF 33 19 87p 4.7µ9 8142 8143
0.88µF 50.8 19 flap 6-8µF 11.96 21418

1.0tal 50.8 19 51.08 10µF 02.40 1145
1.3stF 50.8 25.4 51.81 15µF 6342 62:79

2.0oF 50.8 25.4 8144 22µF 14.28 83415

TANTALUM BEAD CAPACITORS -Value available:
0/1, 0/22, 0.33, 0.47, 0.8 , 1.0, 2.2. 3.3, 4.7, 6.8uF at
15V/25V or 35V; 10/0µF at 16V/20V or 25V; 22/0IJF at
6V/10V or by; 33.0µF at 6v or 10V; 47/00a at 3V or
8V; 100.0µF at 3V. All at 12p each, 10 for 111.10°, 80
for $5., 100 for DP.
TRANSISTORS V I.C.'s
BC107/8/9 Sp BC212/212L14
BC114 lees

B0147/8/9 109
BC153/154 12p
BC157/8/2 125
BC188/182L1lp
BC183/183Llly
.13C184/184L 12p

253055 50p
BC213/213L1Ip 0071/2
* BC214/214L1lp NE555T1mer Sip
* 11F194/5 12p 741C 8pin DIL
BEY50/1/2 20p
AF178 80p ZN414 11411
AF234 Sees 135778013ND
253702/4 lip 1140

POPULAR DIODES -1E914 (lip, 8 for 45p, 18 for 110p;
15916 Sp, 6 for 45p, 14 for SOp; 1844 5p, 11 for 50p,
24 for MAO, 1104148 Cp, 6 for 87P, 12 for 48p; 1N4001
80; 002 6p; 003 110; 004 7p; 005 7 -lip; 006 8p; 007 8}1P.

LOW PRICE ZENER DIODES-400mW, Tol. t 5% at
5mA. 3V; 3V3; IVO; 4V7; 5V1; 5V6; 6V2; 6V8; 7V5;
8V2; 9V1; 10V; 11V; 12V; 13V; 13-5V; 15V; 16V; 18V;
20V; 22V; 24V; 27V; 30V; 33V. All at 7p each, 5 for SIp,
10 for 85p, 50 for 111111. SPECIAL OFFER: 100 Zenera
(may be mixed) for 25-00.
RESISTORS -High etability, low noise carbon film 5%
4W at 40°C, 4W at 70°C. El2 series only -from 2.20
to 2.2M0. ALL at 1y. each, Sp* for 10 of any one value,
70p for 100 of any one value. SPECIAL PACK; 10 of
each value 2.20 to 2.2510 (730 resistor.) MP.
SILICON PLASTIC RECTIFIERS -1.6 amp, wire -ended
D027: 100 P.I.V. 7p (4 for Hp); 400 P.I.V. Sp (4 for 30p).
BRIDGE RECTIFIERS -21 amp: 200V 40p; 350V 45p;
600V 55p.
SUBMINIATURE VERTICAL PRESETS -0.1W only:
All at 5p each; 50; 100; 220; 470; 680 ohm; 1K; 2E2;
4K7; 6K8; 10K; 12K; 22K; 47K; 100K; 250K; 680K;
151;2515; NI.
PLEASE ADD 20p POST AND PACKING ON ALL
ORDERS. EXPORT -ADD COOT OF SEA/AIRMAIL.
Add 8% VAT to all items except those marked with

which are 25%
Send S.A.E. for additional stock lists.

Wholesale price lists available to bona fide companies.
MARCO TRADING (Dept. E2)

The Old School, Edataston, Nr. Wem, Shropshire.
Tel: Whiten 464/465 (STD 094 872)

(Propes. Minicoet Trading Ltd.)

500 COMPONENTS. Resistors, capacitors,
diodes, transistors, pots, coils, etc. Identified,
formed leads, fall -out and surplus. Good value
at 21110. All inclusive (U.K. postal rates only).
C.W.O. please to: L. PENSENEY (PE), Bank -
head Farm, South Queensferry, West Lothian.

DEPT 212

(Oihr
23 AVERY AVENUE
DOWNLEYA HIGH WYCOMBE

AXIAL PRODUCTS LTD ECIT:`,,si,,r4r,o,",,,948,,,.,?.,

AC127/8 150 7400 15P Zener Dlodwe
lac 107/11 lip
BC109 lip

7403 15p
7404 20p

400mW 3-47V 110
1W 3-200V 19p

Bc113 120
BC147/11 lip

7405 20p
7410

'1:1Pl
1144001

1.;BC149 120 7412
0C157/8 12p
0C159 14p

7413 liP
7442 rap

1041)07 W._
11,44148 212

BC184 14p
8C213 14p

7447 97p
7440 MI. ICs

BCY70 22p
BF173 20p

7474
7475

4311Pp

mei
14BF1. 32p

BF124/5 lip 7478
7490 49p

kVgg

13FT50/1 lep 7495 1%
C kids

TIP3055 4Sp
203055 Mp

74121
710 113p92

kelioc 11:
1 D711

203819 359 74148 140p 16 pin 109

4 Elernen VHF/FM24.75 + 75p P 6 P.
. 18 Eleme t UHF/TV

1.2.541 a 50p P & P.
10 Elerne t UHF/TV

.,
22.19 + 50p P 6 P.

Iltlirt.,,... 75 ohrn Low Loss.
lap per metre.Wall Bracket for lln maw, pp peep.,

*Sp + 50p P. 6 P - 90 per metre.
Mt x 1In Mast.IMs. + nap P ,p Coax Plug. 12p ease.

All prices include VAT. Semiconductors 10p P. a P.
per t any mix. Orders Oyer 22 P. a P. free.
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R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.
Tapped Auto Transformer, 240V -110V,
80 watts, a P.P. New.
Heat Sinks 5 x 4in, drilled for 2 T03
transistors. New 65p.
Transformer 240V primary 25 volts at

amps. New E2. P.P.
FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 24x 2x II in with
circuit, MIS P.P.
Crouzet Geared Motors 240V. 5/6/15/20
r.p.m. New E175 P.P .

Panel with 3 I amp F/W bridge rect. 6
transistors, 5 pre set pots, etc., etc. Price 3
for £1 15 P.P. NEW.
Electrolytic Capacitors. 2,500 at 40V.
Size 3 x gin. 2 for fl P.P. NEW.
3EGI Scope Tubes with base and con-
nections 14 P.P.
UHF TV Tuners. Transistorised, 12.10 P.P.
Transformers. 12-0-12V, 100mA, LI 25 inc.
P.P. 9-0-9V, 100mA, MI5 inc. P.P. 29V 50mA,
9Sp inc. P.P. 6-0-6V, 100mA, [115 inc. P.P.
Transformer. 24 volt, approx. I amp +
6-3V CT approx. 500mA, EI60 inc. P.P.
Transformer. 20 volt, I amp, II40 P.P.
Transformer. 45 volt, 2 amp, L338 P.P.
P.C. Board. 5/5, 54x 54in, 10 for 0'10 P.P.
Power Unit Components Transformer.
18 volt I amp F/W bridge rectifier, 2 1250
mfd capacitors, all new LI60 per kit. P.P.
Mixed Pack of C280 series Mullard capaci-
tors. 100 for /1130 inc. P.P.

Tel. 061-236 1541
All prices include VAT and P.P.

BETA DEVICES
MANUFACTURERS BRANDED PRODUCTS

TRANSISTORS
ASY29 0.25
AF125 0.20
BC107/

BC108 009
BC109C 0-11
BC147/815 040
BCY70/71/720.13

LC'll
709C TO99 0-30
709CD.I.L. 0-30
741C TO99 0-36
741CD.I.L. 0-36
723CD.I.L. 0110
747CD.I.L. 0.115
748CD.I.L. 0.38

DIODES &RECT
100914 0,04
1N4148 0'04
0A91 0,05
1004001/2 0.05
1N4003/4/5 0-06
1N4006/7 0.06
BRIDGES

BC441 010.-
000461 0.26
BFY50 0.18Byl,.51/52 042
0C28 0.46

1N5401 011,50V
555 0.50
TBA810 0,."...90

2N3055 '
1A 018

100V IA 0/0
600V 1A 0/0
200V 25A 2/0
ZENERS

0C35 045
2N2646 0.30
2N3053 044
0C25 1346
0C36

DLL. SOCKETS
8-pbs 0.12

14 -Pin 042
16 -Pin 0-14

/3ZY88 3.3-
33V 5% 0.02

1 Watt 6.8-
200V 5% 045

0
TIP31A
T1P32A 0.60

Please add
17%, S.A.E.

209-Red 01.7
.E.D. Clip 0.02

C.W.O. PLUS P.P. 15p TO
BETA DEVICES

4 High Bridge Street, Waltham Abbey, Essex

S

015125 0-2 INFRA RED
550uW
Axial lead 49p
1 5mW t1-10
6mW E1 .55

LED RED 19P
G.Y 27p 33p

panelCan
1p OR 27p 3315 ORP12 55p

OPTO-ISOLATORS
ILN 1'540, 150kHz II
4350 2 540. 5MHz t2.25

SCR's 500 100V 400V
105 10 Op 27p lip
T06630 7p 35p 50p
TRIAC 105 2A 4000 809Data hoe with MI 01,70

AC125,6/7 8 15p
AD161162 40p
AF117 ZOP
AF124 5 6 7 34p
BC107 8 9 ap
BC109C 12P
BC147 8,9 10p
BC1578,9 Ilp
BC167 69 Ilp
BC169C 12p
BC177,13/9 17p
BC182,14/. Ilp
BC186/7 30p
BC212/.4L 12p
BCY70,71 72 13p
BF194,5 12p
BF196,7 14p
BFY5051 lap
BFX29 30p
BF084 24pBSX19,20 16pp
0071 10p
25706 10p
2N1711 20p
2N2219 20p
2N2904 56;7 16p
2N2904 5.6A 18p
252926181 7p

2N292616) 12p
2N3053 15p
2N3054 450,
253055 410
2537023,4 12p
2N39014,5/6 lflp
2N2646 350
MPF102 40p
2N3819 25p
2N3823 30p

VOLTAOEREOS
5V 7805 Plastic

12V 7812 1 Amp
15V 7815 all
18V 7818 El -50
723 DIP14 50p

BRIDGERECTS.
2A 50V 30p
2A 100V 36p
2A 200V 41p
2A 400V 46pBRI80 Disc 2Ip

N914 3p
544)01 5p
N4002 3 6p

54004 5 7PN4006 7 BD
N4148

4p0A47 6p
0A70 0A79 Op
0081 0,090 1p
0A91 0A95 6p
0A200 OP
0A202 IP

ZENERS BZY88
2 7-33V 9p

NE555V 60p
NE556 tl  10
L M380 tl -00
ZN414 t1.10

16'

D.I.L. SOCKETS
8. -pm 12p
14 -pin Up
16 -pin 14p
Mica ..- bushes
103 TON 5p
Delo Pen 70p

OP. AMPS
709 all 25p
7418 -pm 29p
748 D.I.L. 36p

PRICES INCLUSIVE + 15p P 8. P. (1st class)

ISLAND DEVICES, P.O. Box11, Margate, Kent-.-

SCOOP: lOrnF/120 10/20p, 100/21; 10mF/
70V, 22mF/50V 10/25p, 100/81.25; 100mF/
16V, 1,000naF/6V 10/30p, 10041-50. 1N4002,
4p, 1N4004 5p, 1N4007 6p, 1N914 4p, 1N4148
4p. Bridges 1A/200V 2/50p, 2A/200V 2/65p.
Transistors, plastic BC107/8/9 10p, ZTX300/
500 14p, ZTX304/504 22p, TIP3055 45p,
TIP2955 64p, Metal can BC107/8/9 12p,
2N3055 73p. Leda w/clips TIL209/red 160,
green, orange, yellow, 21p. I.C.s 8 pin/741
25p, 555 49p. P. & P. 20p. AUDIO -OPTICS,
19 Middleway, Chinnor, Oxon.

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING
& CO., P.O. Box 5, Frome, Somerset.
Immediate cash settlement.

PROFESSIONAL SERVICES

PATENTS AND TRADE MARKS. KINGS
PATENT AGENCY LIMITED (Est. 1888).
B. T. King, Director, M.I.Mech.E., Registered
Patent Agent, 146a Queen Victoria Street,
London, EC4V 5AT. Booklet on request.
Tel. 01-248 8181. Telex 883805.

LADDERS

LADDERS, varnished 20' V extd. 119.82.
Carr. 21-40. Leaflet. Also aluminium ext. and
loft ladders. Tel. Telford 586644.

BOOKS AND PUBLICATIONS

TV CIRCUIT DIAGRAM MANUALS
Two volumes cover all the colour chassis from early dual standards to date.
Similarly one volume covers all black and white. Fantastic value; big, beautiful
binders; full size circuits with matching layouts; durable hard wearing pages,
each volume 03.50, plus 50p carriage. Workshop Manual contains both COLOUR
for only LI5, plus LI carriage. All these manuals fully cross referenced to
the McCourt Comprehensive Repair Manuals-Updating service available. Parts
manual at EI50 lists TV chassis with circuit references and manufacturers' stock
numbers- a tremendous collection.
Get these now, cut the cost of repairs, the only all embracing TV system ever
devised from the distributors: T.V. Technic, 76 Church Street, Larkhall,
Lanarks., ML9 I HL, or your usual suppliers.
THE COMPREHENSIVE TV REPAIR MANUALS
THE ELECTRONICS BUILD THEM YOURSELF SERIES

TV REPAIRS MADE EASY
Four easy to follow repair manuals cover the
mono sets and three cover the colour sets
from the early dual standards to date. Priced
at only E3.50 each, you just send make/model
no. (chassis type if possible) plus cost to receive
manual covering the set by return. P. & P.
50p up to [3, CI over 3.
British Colour TV Circuit Diagram Manuals in
2 vols. cross referenced to the above repair
manuals at L850 (P. & P. El) each. All mono
sets circuits in I huge manual for same price.

TV TECHNIC, 76 Church St.,
Larkhall, Lanarks ML9 I HE

Tel. (0698) 883334

COURSES

PADGATE COLLEGE
OF HIGHER EDUCATION

A CAREER IN THE
MEDIA INDUSTRIES

MEDIA AND COMMUNICATIONS
Padgate College of Higher Education offers a
new vocationally orientated course leading to
the Diploma of Higher Education or B.A.
degree of the University of Manchester, com-
mencing in September 1976. The course is
designed specifically for students who intend
to develop a career in the above field.

Further details may be obtained from:
The Admissions Tutor

Padgate College of Higher Education,
Fearnhead, Warrington, WA2 ODB.

EDUCATIONAL

CITY & GUILDS EXAMS.
Study for success with ICS. An ICS
homestudy course will ensure that you
pass your C. & G. exams. Special
courses for: Telecoms. Technicians,
Electrical Installations. Radio. TV &
Electronics Technicians. Radio
Amateurs. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
772, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

COLOUR TV SERVICING.
Learn the techniques of servicing Colour
TV sets through new homestudy course
approved by leading manufacturers.
Covers principles, practice and align-
ment with numerous illustrations and
diagrams. Other courses for radio and
audio servicing. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
772, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

TECHNICAL TRAINING.
Get the training you need to move up
into a higher paid job. Take the first
step now-write or phone ICS for details
of ICS specialist homestudy courses on
Radio. TV, Audio Eng. and Servicing.
Electronics. Computers: also self -
build radio kits. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
772, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

FOR SALE

EMI WM18 OSCILLOSCOPE. Fully working,
25MHz, 10mV, differential input, delay, 660.
01-889 8434.

P.E. SYNTHESISER-Main unit, excellent
condition-offers? All letters answered. P.
GREEN WAY, c/o Christ's College, Cambridge.
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UNIVERSITY COLLEGE, CARDIFF

DEPARTMENT OF PHYSICS

Electronic
Music Studio

A Technician Grade IV is required to maintain,
supervise and build equipmentfor the Electronic
Music Studio in the Department of Physics.

The applicant should be interested in digital
and audio electronics and be able to maintain
analogue and digital equipment and tape
recorders. The main studio is a working 4 -
channel unit using Studer A80 (lie) and TEAC
(}in) 4 -channel recorders one UHER and 6
Revox machines. There is a SYNTH! 100 and
several other synthesizers. The main mixer has
eighteen channels with 6 groups and there is
also other portable performance equipment.

The Studio runs postgraduate courses for
M.A. and Diploma in Electronic Sound and also
provides facilities for visiting composers.
Among his other duties the technician will be
required to help students with any construction
projects if they arise.

Salary range C255942,940 (which includes a
supplement of L312 p.a. on the basic rate).

Applications giving the names of two referees
should be forwarded to the Vice Principal
(Administration) and Registrar, University
College, P.O. Box 78, Cardiff, CFI I XL, not
later than 9th February, 1976. Please quote ref.
0427. Anyone wishing further information, or
who would like to discussthe possibilitiesfurther
is cordially invited to get in touch with Mr.
Keith Winter, Electronic Music Studio,
Physics Department, University College,
P.O. Boo 78, Cardiff, CFI I XL.

MEN!
C90 P. w.

can be yours
Tens of thousands of new computer
personnel needed over the next few
years alone.
Now for the first time anybody (no
special qualifications are needed) can
train outside the computer industry for
an exciting career 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. We subscribe to the code of practice
for Computer schools of the National
Computing Centre-a non-profit organi-
sation which was set up and sponsored
by the British. Government. Write with-
out obligation for FREE details
TODAY.

London Computer Operators
Training Centre C38

Oxford House, 9.15 Oxford Street, W.1

Tel. 01-734 287

WANTED

RADIO AND TELEVISION SERVICING books
wanted front 1963-1904 edition onwards. 112

paid per copy by return of post. BELL'S
TELEVISON SERVICES, 190 Kings Road,
Harrogate, N. Yorks. Tel.: 11 -arrogate 55885.

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)
367 Kensington Street

Bradford 8, Yorks.

SITUATIONS VACANT

South of Scotland
Electricity Board

INVERKIP POWER STATION

INSTRUMENT MECHANICS
The successful candidates for the above appointments will be

engaged in the maintenance of both electronic and pneumatic
instrument and control equipment associated with a modern
power station.

Applicants must have served a recognised apprenticeship and

should have a sound knowledge and experience of maintaining

some of the following types of instruments:

Temperature transmitters, recorders and controllers, D.P.

cells, pressure, level and flow transmitters, recorders,

controllers and indicators, closed-circuit television and

chemical analysers.

Salary: Average weekly of £61.33 including shift or stagger
enhancement and productivity bonus, rising to £62.46 after one
year's service. On attaining maximum productivity bonus which
is subject to work performance, eventual weekly earnings may

increase to £66.11.

Hours: Average of 40 per week on a 3 -shift 5 cycle rota or
a 7 -day stagger work pattern.

Rented accommodation may be available to the successful

applicants.

Applications (quoting reference 122/IND. 191/75) should be
submitted on the standard form obtainable from and return-
able to the Station Manager, Inverkip Power Station,
Inverkip, Greenock, Renfrewshire PA16 OED; Tel. Largs
675421, Ext. 29, not later than 30th January, 1976.

SERVICE SHEETS

BELL'S TELEVISION SERVICES for service
sheets, manuals and books on Radio/TV,
etc. Service sheets 60p plus S.A.E. Service
sheet catalogue 26p. Back issues of magazines
from April, '74 onwards. Cover price plus 12p
post. Free booklists on request. S.A.E. with
enquiries please to: B.T.S. 190 Kings Road,
Harrogate, Yorkshire. Tel. Harrogate (0423)
55885.

SERVICE SHEETS for radio, TV, tape re-
corders, stereo, etc., with free fault-finding
guide, 50p and S.A.E. HAMILTON RADIO,
47 Bohemia Road, St. Leonards, Sussex.

SERVICE SHEETS, radio, TV, etc. 10,000
models. Catalogue 24p plus S.A.E. with
orders -enquiries. TELR AY, 154 Brook Street,
Preston, PRI 711P.

MISCELLANEOUS

DIGITAL CLOCK COMPONENTS. AY -5-1224
clock chip, 13.66. 0.3in high economy type
LED displays, DL -704E, 85p; 0.6in high ditto,
DL -747E 51.70. P.C.B. to suit chip and
displays, etc. (two types), 95p each. MK 50253
alarm clock chip, £5.50. Full details of both
chips, circuit diagrams, data, etc., free on
request. Add 10p per order and VAT at 8%.
GREENI3ANK ELECTRONICS (Dept. ECP),
94 New Chester Road, New Ferry, Wirral,
Merseyside, L62 5AG.

ENAMELLED COPPER WIRE
S.W.G.
10 to 19
20 to 29
30 to 34

Ilb reel ilb reel
£1.40 11.35
11.45 LI.40
£2.60 11.50

35 to 40 11.85 1140
All the above prices are inclusive of postage and

packing in the U.K.
COPPER SUPPLIES

102 Parrawood Road, Withington,
Manchester 20

Telephone 061-445 8753
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PRINTED CIRCUIT BOARDS. All prices in-
clusive of P. & P., etc. No extras. We offer
PCB's ready for assembly for: The "P.W."
Disco Amplifier 1310 each. "P.W." Disco
Light Modulator 4210. "P.W." Tele-tennis
(6 PCB's) 113.70; sound effects 2110; Ball -speed
111.10. Ferret Sp. Derby ft Electronic Clock
2217. Easy -Build Organ (2 PCB's) 2510. Home
Telephone Exchange 111.64. "P.E." Joanna (all
issues) 1115 each, all 14 115. Power Slaves
(3 PCB's) 8112. CCTV (2 PCB's) 4218. Orion
2216. Many others available. S.A.E. for lists
of PCB's and direct PCB supplies. We also sell
direct, Art/Graphic aids and supplies. Cat. 40p.
PRODUCTION SPACE AVAILABLE, for
PCB production, silk-screen printing, tinning,
PCB design, electroplating, plus all art/graphic,
photographic and design facitities. Production
estimates by return upon submission of "Rough
Copy", PCB Master or Circuit Diagram or
phone: W.K.F. ELECTRONICS, Welbeck
Street, Whitwell, Worksop, Notts., S80 4TW.
Tel. Whitwell (Derbys.) 695 STD 090974.
Callers seen by appointment only at 1-3 Station
Road, Whitwell.

OVAL DIGITAL CLOCK CASES -
Attractive stoneware pottery cases oatmeal
glazed; suitable for most digital clock circuits
that use 4 ors digit L.E.D. displays.

ONLY 13.60 inclusive

Send S.A.E. for full details of
above and many others, to,

J. BARRIE-SMITH
56 Conifer Rd., Coxford, Southampton, Hants.

DRY TRANSFER LETTERING for that one-off
panel. "BEC" cabinets. Orion case still avail-
able. Send for leaflets 15p (refundable):
H.M. ELECTRONICS, 275a Fulwood Road,
Sheffield, 810 3BD.

BUILD THE TREASURE TRACER

p MK II Metal Locator

Venom tuning
Britain  Wit Minna rntal locator Rd
Fined with Faraday &held
Speaker and earphone operation
4.000 already mid
Prebuilt march coil maemely
Pus tremolo, circuit
Thoroughly profeesional finish
You only need oldiring ion. screw
driver. p.m and smog
M men on sac.' and BBC -2 TV

gand stamped ...seed onVelop.
for stamped

""P'"' £12.50 Built end £17.50Ka tested
Post 85p  ft 00 VAT 18%) Post 85p  CI 40 VAT ill%)

MINIKITS ELECTRONICS 6g CLEVELAND ROAD
LONDON E113 2AN (Mail Order Only)

SUPERB INSTRUMENT CASES by Bazell,
manufactured (rum heavy duty PVC faced steel.
Hundreds of people and industrial users arc
choosing the cases they require from our vast
range, competitive prices start at a low 75p.
Examples, Width, Depth, Height, 8" x 5" x
111.55; 10" x 6" x 3" £2.20; 10" x 8" x
2245; 12" x 10" x :1" 4310; 8" x 4" x 4"
1110; 10" x 6" x 4" £2.70; 12" x 8" x 4"
£3.60; 7" x 7" x 5" £2.65; K" x Ill' x 6"
£3.60;12" x 8" x 7" 14; 12' x 12" x 7" £4.40.
Plus 62p postage + 8% VAT. Over 400 models
to choose front. Prompt despatch. Free lit-
erature (stamp would be appreciated).
BAZELLI, Dept. No. 23, St. Wilfrid's,
Foundry Lane, Halton, Lancaster LA2 6LT.

BUILD YOUR OWN
YOU ARE INVITED TO SEND S.A.E. FOR
LISTS ON OUR VERY EXTENSIVE RANGE
OF HIGH QUALITY AMPLIFIERS. PRE -AMPS,
F.M. TUNERS, INSTRUMENTS, RADIO CON.
TROL, IGNITION UNITS AND MANY OTHER
KITS. STATE REQUIREMENTS.

TELERADIO ELECTRONICS
325 Fore St., Edmonton, London N9

THE P.E. "VARICAP"

STEREO PUSH BUTTON
TUNER

111111111111111111111111

Using the latest Mullard modules for R.F.
and I.F. circuits-pre-aligned for ease of
construction-this KIT has an F.M. tuner
with stereo decoder, push button tuning.
self regulated power supply, etc., etc., for
highest quality reproduction.

Price £34.50 inc. VAT, P. & P.
S.A.E. for FREE brochure

We also still supply ALL components for
the P.E. "GEMINI" STEREO AMPLIFIER.
Send 55p + 9p P. & P. for a full constructional
booklet containing performance details,
specification assembly instruction and fault
finding guide.

ELECTRO SPARES
Dept. P.E. 288 Eccleaall Road.

Sheffield, S11 8PE

GLASS FIBRE P.C.B.s. Send 1:1 master and
30p per board plus 7p per square inch tinned, or
plus 9p per square inch drilled and tinned.
Discount for quantity. PItOTO DESIGN, 4
Highcliffe Way, Wickford, Essex, 5511 5LA.

BREAK INTO I.C.s THIS WINTER
Using our I.C. Experimental/Educational Kits,
you can learn all about the modern digital logic
techniques. These step-by-step kits contain
specially selected I.C.s, Holders, Veroboard,
L.E.D.s, instructions and data. Kit one: Gates.
Kit Two: Kit Three: Shift Registers.
Kit Four: Counters. Kit Five: Displays. Each
kit is 1340 (including P. & P.).

S.A.E. for further details to:
AUTOMATED HOMES

69 High Street, Ryton, Coventry, CV8
(Mail Order only)

MINIATURE CARBON FILM RESISTORS,5%, *IV, 1W, }\V, E12 Series, 22 idyll to 1Mohni, 10 for top, 50 for 45p, 100 for SOp.P. & 1'. 10p. Mixed values and wattages to
your choice. CANDAR, Freepost, Reading,
RG1 1BR.

TRANSMIT!
* Unique TRAMSMITTER RECEIVER

Kit. No licence examinations or tests
required to operate this transistorised
equipment. Easy to build. Get trans-
mitting. Send L795 for yours now!

* Psychedelic MINI -STROBE Kit. Take
a pocket -sized lightning storm to
Disco's and parties. 'Brain-freeze"em
with vari-speed stop -motion flashes.
Includes super case too. Send 13.50now!

(All prices include V.A.T., packing and
postage.)

Send remittance to:

BOFFIN PROJECTS
4 CUNLIFFE ROAD

STONELEIGH, EWELL, SURREY
(Mail order U.K. only)

Or for more details, send 20p for lists

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 Sip Stamps for samples and list.
ADAM HALL (P.E. SUPPLIES)

Unit Q, Starling Works, Grainger Road
Southnd-on-Sea, Essex.

PRINTED CIRCUITS
and HARDWARE

Readily available supplies of Con-
structors' hardware, Aluminium
sheet and sections. Printed circuit
boards, top quality for individual
or published designs.

Prompt service.

Send 15p for catalogue.

RAMAR CONSTRUCTOR SERVICES
Masons Road, Stratford on Avon
Warwicks. Tel. 4879

DO-IT-YOURSELF LOUDSPEAKERS for hi-fi
are our speciality. Full range of components
and accessories including chassis speakers,
cross-overs, sound absorbent, grille fabrics,
etc., always available. We stock the fabulous
value Helme speaker kits (complete with full
and easy instructions), also Peerless and
Wharfedale kits. Just about the lowest prices
anywhere Send 8iip stamp for bargain list to:
AUDIOSCAN, Dept. PE276, 4 Princes Square,
Harrogate, North Yorkshire.

12 VOLT Bin 13 watt FLUORESCENT
LIGHTING (by THORN/AE)
with diffuser and onioff switch.

Ideal, caravan. boat.
emergency lighting.

etc
Guaranteed4510

inc VAT end post.
List price t702 inc VAT

fOP ELECTRONICS TN. 67zM
ti;v1r. Cop. Shrewsbury. Shropshire

CLEARING LABORATORY, scopes, recorders,
testineters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.S.U.s, sweep
generators, test equipment, etc. Lower Beed-
ing 238.

IMLN1g
ri

DO-IT-YOURSELF
HI-FI STEREO
SPEAKER KITS

The best value around!
Send for details

HELME AUDIO
PRODUCTS LTD.
Dept. P E.
SUMMERBRIDGE

HARROGATE YORKS

Tel. Darley 279(Std Code 0423 72)

7'

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

LOW COST 1.0. MOUNTING for any size DIL
package. 100 pin sockets 50p. 7 and 8 hole
plastic supports Sp pair. Quantity rates. S.A.E.
details and sample. Trial pack 51)p. (P. & P.10p order). P.K.G. ELECTRONICS, Oak.
Lodge, Tansley, Derbyshire, DE4 5FE.
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PRICES INCLUSIVE
Add 20p P & P -NO

TTL BY TEXAS

OF VAT
OTHER EXTRAS
OP AMPS

OVERSEAS CUSTOMERS ONLY:
OVER £20. NO P. & P. FOR ORDERS

VOLTAGE REGULATORS (PLASTIC)

DEDUCT
ABOVE

TRANSISTORS

5% FOR
C10

ORDERS

7400 13p 7483 86p 3014 Ext Comp 8 pin OIL 40p 723 1 amp  Ve - Ve AC1267 12p BFY51 16p 2142904.5 22p

7401 15p 7484 103p 709 Ex? Comp 8.14 pm DIL 30p 14 pm DIL 4ep 50 7805 150p 7905 215P AC128 12p BF0 17p 214292611B 9p

7402 150 7405 1309 710 Dif/ Comp 14 pm OIL 55p 12V 7812 150p 7912 215p AC141 2 200 Y39 39p 21429260 100

7403 17p 7486 32p 741 Int Comp 8.14 pin DIL 25p Data Sheets on 155 7815 150p 7915 215p AC176 12p BSX19.20 17p 214292600 11p

7404 17p 7489 291p 747 Dual 741 14 pin DIL lip Vol Rego 18V 7818 150p 7918 2159 AC187.,8 14p 13U105 175p 2143053 19p

7405 17p 7490 43P 748 Eat Comp 8 pin DIL 399 10p each 24V 7824 150p 7924 2150 A0149 48p BU108 312p 2743054 50p

7406 41p 7491 81P 776 Prog Op Amp T099 nap 1465 Dual Vol. Rag. 300p. Pre-set , 15V m,n A0161 2 39p MJE340 49p 2N3055 54p

7407 39p 7492 46p CA31305 CMOS Op Amp 8 pin DIL 106p to , 15V max. Adi to , 8V mm to , 200 max. AF114.5 18p MJE2955 107p 2N3442 151p

7408 170 7493 43p LM3900 Quad Op Amp 14 pin DIL 75p
AF116, 7 lop MJE3055 70p 2143702.3 14p

OPTO ELECTRONICS
OCP70 33p Saran Segment LEDs ,7409

7410
220
15p

7494
7495

810
9 A,u p MC1458 Dual Op Amp 8 pin DIL 7S0

AF139
AF239

35p
43p

MPS406
MPSA12

37p
62p

283704 5
2143706

14p
12p

7412 25p 7496 840 NE536T FET OP Amp 7099 MP OCP71 120p Dleplsys TIL209 115p 1 BC107 8 10p MPSUO6 71Ip 2143707 14p

7413 34p 74107 32P LINEAR ICs ORP12 54p 3015F 1309 (Red) BC109C 11p MPSU56 941p 2143708.9 11p

7414 65p 74121 32p CA3028 Diff Cascade Amp 112p ORP60 75p DL704 1509 TIL211 34p1 BC147.8 Op 0C28 65p 2143773 250p

7416 32p 74122 S39 CA3046 5 Transistor Array 82p ORP61 asp DL707 150p (Green) . BC149 10p 0C35 ?Op 2143866 90p

7420 15p 74123 739 043018 Quad Low Noise Amps 2500 285777 439 DL747 258p BC157 11p 0C41 2 20p 283904 25p

7422
7423

19p
36p

74141
74151

70p
77p 043089E FM IF System 16 DIL 250p

801513,9
BC169C

13p
15p

0044.5
0071

20p
20p

21439056
2144058

25p
19p

SCR4HYRISTORS 154
7425 33p 74153 92p CA3090E FM Stereo Decoder 200p EI1106 IA 7000

IA 500 105 439
8C177 20p 0072 2Sp 284060 19p

7427 400 74154 164p 1CL8038CC VCO Funct. Gen 300, Plastic C1060 ,_
16 1005 705 45p 400V

BC170 17p 0083 35p 2144289 25p

7430 15p 74155 112p ICL8038BC VCO Funct. Gen 800p 46
14 4000 TO5 519

44Z 8C179 20p TIP2955 85p 40361 41p

7432
7437

26p
28P

74156
74160

82p
I079

LM380 2W Audio Amp 115p

LM381 Stereo Pre Amp 2609

2144444 AA 690V `""'"
3A 100V Stud 53p 7066 283525
3A 4000 Stud I10 4005 "P

0C182/3
EIC104

12p
14p

TIP29A
T1P3OA4

50p 40362
40410

43p
515p

7440 15p 74161 107P M252 Rhythm Gen 1100p
54

7A 4000
BC187 32p TIP31 560p6 p 40411 243p

7441 700 74162
74163

1070
107p

MC1310P FM Stereo Dec 2209
1092 MC8IO1 ,

TO5  NS 970 0 54 155 2,,.!

BC212
BC213

14p
12p

TIP324
TIP33A

63p
97p

40594
40595

1111p

92p

7442
7447
7448

MP
810
750

74164
74166

1300
1369

MC1312,4;5 SO Quad Dec 1375p
_
m C1496L Bal ModDemod 1043p

MFC40008 iW Audio Amp85pio

1M 1000 Plastic 173p 2145060 0 BA NV ""
16A 4005 Plisbc 195p 2t45062 0 841005 450

16A 600V Plastic 240p 2115064 0 84 2000 NF

BC214
BCY70

17p
20p

TIP34A
TIP35A
TIP36A

124p
243p
297F

PETS
BF244 40p

7450
7453

lop
17p

74175
74180
92pBCY711011pBD131MFC6040 Electronic Attenuator 112p

24p
Up TIP41A 709

MPF102
MPF103.4

37p
370

7454 Utp 74181 322p NE555V Timer 8 pin DIL 40p TRIACS OTHER BD132 43p TIP42A 76p MPF105 770

7460 15p 74182 np NE556 Dual 555 14 pin DIL 108p 1000 400V 500V 40430 1109 80135 Sip ZTX108 11p 283819 27p

7470 up 74165 146p NE5618 PLL with AM Demod. 350p 3 amp 92p 20p 1409 40486 110p BD139 79p ITX300 111p 2143820 71p

7472
7473

27p
32p

74190
74192

1559
1300

NE56213 PLL with VCO 350p

NE565 PLL 2160
6 amp 95p 50p 1809 40660 155p

10 amP 1179 009 200p 08100 259

00140
BF115

alp
21p

ZTX500
ZTX501

19p
609

2143823
2145457

54p
32p

7474 32p 74193 130p NE566V PLL Function Gen. 2060 15 smp 156p 220p 250p 8F167 25p 28697 14p 2145458/9 32p

7475 48p 74194 ,116p NE567V PLL Tone Decoder 200p
BF173 27p 214698 32p 314128 81p

7476
7480
7482

32p
Sip
759

74195
74198
74199

83p
214p
1970

,,,, Dual 567L'"." 466,2
SN72733 Video Amp 17.P
TBA800 5W Audio Amp 112P

BRIDGE
RECTIFIERS
IA 100V 2Sp
IA 50V 27p

DIODES
p

130126 15p
80127 15p

114914 4p
184001 Ilp
184004 7p
1144007 by

BF194
BF195
8E196
8E197

130
10p
15p
15p

214706
2N706
214930
281131,2

13p
19p
19p
19p

314140
314111
40603

920
B1p
63p

CMOS LOGIC 4022 1820 TBA810 7W Audio Amp 125p 14 100V 30p 0A47 fp 1744148 4p 8E200 36p 2141304.5 23p
40673 63p

4000 19p 4023 22p TBA820 2W Audio Amp 100p IA 400V 34p 0A70 10p BF257 34p 281306 30p

4001

4002

19p

199

4024

4027

125p

800
XR2240 Prog Timer Counter
ZN414 TRF Radio Receiver 1100

IA 600V 37p
2A 505 770

0A79 flp
0481 Op

ZENERS...
46114-mW 11p

B R3640F400p

BFR7960
37p
37p

281613
281711

22p
22p

U.ITs
11513 Up

4009
4011

67p
199

4028
4029

150p
2100

Basic data sheet at 10p each  S A 6 28 100V 44p
28 400V SSP

0A95 11p
0A90 7p

1W 22v
OTHER

0FX84
8FX85.6

28p
27p

2141893
2142219

32p
229

2142160
282646

116p

30p

559 4046 1509 MM5314 Clock IC 24 pin DIL 4800 2A 600V 60p 0495 9p AEY11 54p BFX87 22p 282221/2 22p 284871 37p

4016
4017

4018

54p
1239

247p

4047
4049

4054

1469
54p

210p

LOW PROFILE SOCKETS BY TEXAS -8 pin
14p; 14 pin 15p; 15 pin 16p, 24 pm 54p.

48 1000 85p
6A 100V TOP

0A200 7p
0A202 9p

BB105 37p
Z5J 140p

BFX88
EIFY50

26p
17p

2N2369 15p
2N2484 32p

2146027
IPUJTI

60p

MINIMUM ORDER £2 LTD 54 SANDHURST ROAD
MAIL ORDER ONLY TECHNOMATICORDER C5)

LONDON NW9
GOVT COLLEGE ORDERS WELCOME

(OFFICIAL Est 1371 VAT No 227 079263
VAT INVOICE SUPPLIED

Tel 01.204 4333

INDEX TO ADVERTISERS

Adam Hall (P.E. Supplies) 175 Electronic Design Associates 122 Precision Petite 170

Alben Engineering 96 Electro-Spares 175 Pulse Electronics Ltd. 162

Alfa Electronics 172 Electrovalue Ltd 90

Astro Electronics 102 Radnage Radio & Electronics 96

Automated Homes 175 Flairline Supplies 100 Radio Component Specialists 151

Axial Products 172 Radio Exchange 127

Greenweld Electronics 128 Ramer Constructor Services 175

Bamber. B., Electronics 168
Riversdale Electronics 128

Barclay Electronics 171 Harverson's 169 R.L. Automation 156

Barrie Electronics 165. 175 Heath (Gloucester) Ltd. 155 R.T. Services 173

Barrie -Smith 175 Helme Audio 175 R & TV Components Ltd. 98, 99

Beta Devices 173 Henry's Radio 108 R.S.T. Valve Mail Order Co. 106

B.H. Components 156 Home Radio 110

Bi-Pak 94. 95
Sales Team 107

Bi-Pre-Pak Ltd. 161 I.L.P. Electronics Ltd. 101 Salop Enterprises 175

J. Birkett 92 International Electronics Unlimited 97 Saxon Entertainments Ltd 93

Boffin Projects 175 Intertext ICS 168. 173 Scientific Wise Co ..175

Bridge 100 Inverkip Power Station 174 Service Trading 103

British Institute of Engineering Island Devices 173 Shopertunities 122

Technology 92. 128. 152
Sinclair Radio 140, 141

British National Radio & Electronics Jones. J. C. 172 Sintel _......102

School .
100, 121 J.W.B. Radio 172 Special Products 165

Bywood Electronics 166 Juniper Electronics 172 Swanley Electronics 170

Chiltmead Ltd 108 Kensington Supplies 174
TV Technic
Technomatic Ltd.

173
176

Chinaglia 90 Teleradio Electronics 175

Chromasonic Electronics cover ii London Computer Operators Trading Townsend Coates 156

C.J.L. 102 Centre 174 Trampus Electronics Ltd 164

Clef Products
Copper Supplies

100
174 Maplin Electronic Supplies 109. cover iv

TUAC 104. 105

C. rescent Radio Ltd.
Crofton Electronics

106
92

Marco Trading 172

Marshall. A.. & Sons 163
University College Cardiff 174

C I. Electronics cover iii Minikits Electronics 175 Vero Electronics 166

Modern Book Co. 164

Design Engineering 152 West London Direct Supplies 164

Dorcm 90 Osmabet 166 Michael Williams 170

Dziubas. M. 152 Wilmslow 91

Padgate College 173 Wood -Jeffreys 96

Eagle International 168 Phonosonics 166. 167

Eaton Audio 162 Plessey 108 Young Electronics 165
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1

ALL MAIL ORDER BY
RETURN. C.O.D. SERVICE

WELCOME C. T. ELE
All mail order and enquiries to 270 Ac
SEMICONDUCTORS
AAZ12
AC107
AC125
AC126
AC127
AC128
AC176
AC187
AC188
ACY17
ACY18
ACY19
ACY20
ACY21
AD140
AD142
AD161
AD162
AF114
AF115
AF116
AF117
AF118
AF124
AF239
BA102
BA112
BA114
BA155
BA156
BC107
BC108
BC109
BC109c
BC113
BC114
BC115
BC116
BC117
BC118
BC119
BC143
BC147
BC148
BC149
BCI49c
BC157
BC158
BC159
BC167
BC168
BC169
BC169c
BC172
BCI82
BCIB2L
BC183
BC183L
BC184
BCI84L
BC185
BC186
BC212
BC212L
BC213
BC213L
BC214
BC214L

MJ2901 El 95
MJE340 50p
MJE370 75p
MJE371 90p
MJE520 65p
MJ2955 E1 20
MJE3055 75p
MM1613 45p
MM1712 95p
MPF102 45p
MPF103
(205457) 35p
MPF101
(205458) 35p
MPF105
(2N5459) 400

10p
10p
10p
10p
10p
10p
10p
10p
35p
35p
90p
asp
55p
65p
60p
60p
65p
40p
20p
25p
15p
12p
20p
25p
25p
40p
25p
25p
25p
30p
25p
30p
66p
60p
75p
45p
559
Sip
69p

El 00
0.49
[329
[316

70p
85p
sap

60p
6Sp
77p

[1.06

OA70
0A79
0A81
OA90
0A91
0A200
0A202
0A210
CA211

0C19OC16

CC22
0C26
0C28
0C35
0C36
0C42
0C44
0C45
0070
0071
0072
0075
0076
0077
0081
0083
0084
0C139
0C170
0C171
0C200
OC201
0C202
TIP29A
TIP30
TIP31A
TIP32A
TIP33A
TIP34A
TIP35A
TIP35A
TIP41A
11942A
TIP2913

TIP3OB
TIP31 B
TIP328
TIP33B
TIP3413 [1.62
TIP35B [2.71

TTL (full stocks available) OTY DISCOUNTS

Miniature Aerospace Synchros. Servos.
Stepping Motors by Muirnead. Rank etc
Muirhead Type D885 -BC Synchronous
Receiver 010
Servo Motor Type 11 M10 A6 [10
(Both in sealed containers)  8% VAT
AEG. Telefunken High Performance
Oscilloscope Tube. Type Dla 131125mm
107mm face plus accessories. [25 each

8% VAT Data available
Price + 8% VAT

550 --/mm Plug 10p each
551 -Amin Socket 10p each
552-Omm Terminal 20p each

25p
359
25p
25p
25p
25p
2Sp
27p
27p
25p
25p
25p
25p
25p
69p
60p
45p
45p
25p
25p
25p
25p
50p
30p
60p
30p
50p
15p
15p
15p
13p
12p
14p
lap
13p
13p
15p
15p
20p
15p
30p
25p
12p
12p
12p
14p
14p
14p
15p
14p
14p
14p
15p
13p
12p
12p
129
12p
12p
12p
35p
27p
12p
14p
12p
12p
lap
159

BC238 15p
BC239 15p
BC300 30p
BC301 30p
BC302 30p
BC303 35p
BCY31 35p
BCY32 95p
BCY33 60p
BCY34 65p
BCY38 65p
BCY39 95p
BCY55 01 50
BCY70 20p
BCY71 20p
BCY72 20p
80121 75p
BD123 85p
BD124 70p
BD131 40p

BD132 50p
BDI35 50p
BD136 50p
BD139 75p
13014 87p
BD153 80p
BDI56 80p
BDY17 [1,50
BDY18 El , 75
BDY19 [1.90
BDY20 [1,20
BF152 20p
BF166 30p
BF173 3p
BF180 35p
BF194 16p
BF195 16p
BF196 16p
BF197 16p
6F200 35p
BF224 13p
BF244J Iffp
13E245 45p
BF259 55p
BFX29 30p
BFX34 30p
BFX85 30p
BFX86 30p
BFX88 30p
EfFY10 35p
BFY44 59p
BEY50 25p
BFY51 25p
BFY52 25p
BFY53 25p
BFY90 65p
BSV6O 70p
BSW63 65p
BSW68 80p
BSX19 15p
BSX20 15p
60021 25p
BY127 20p
137164

6 155p10100 p
10103 15p
MJ340
MJ481
M.I2901 F1.05

SOP
95p

554--4mrn In Line Socket
560-3mm Plug
561-3rnm Socket
562 -Spade Terminal
581-Phono Line Plug
582-Phono Line Socket
443-Phono Chassis Socket
301 -fin Miniature Croc Clip
303 -Standard Croc. Clip
311 -Bulldog Clip
364 -Pin Clip
444 -Probe Clip
Standard choice of colours

TIP36B
TIP41B
TIP42B
TIP29C
TIP30C
TIP31C
TIP32C
TIP33C
TIP34C
TIP35C
TIP38C
TiP41C
TIP42C
TIS50
ZTX107
ZTX300
ZTX500
279501
ZTX504
ZTX531
275550
N659
0914
N916
04001
04002
04003
94004
04005
04006
04007
04148
20696
20697
29698
20706
2N706A
29708
20929
20930
291132
201302
201303
291304
201305
201306
291307
291308
201309
291613
201711
2141890
292145
202147
202160
292217
2N2218
202219
292222
2N2222A

'202306
202369A
202477
292646
292846
204904
202905
202906

[3.50
79p
95p
63p
72p

800
01.00
[120

30

[3 00
[3.74

90p
0100

40p
15p
15p
16p
20p
SOP
30p
25p
ap

8p
ap

9p
10p
lop
14p
ISp
7p

25p
25p
2Sp
12p
14p
15p
22p
20p
25p
30p
30p
30p
30p
30p
30p
309
IOp

30p
30p
60p
15p
90p
110p

25p
25p
25p
20p
25p
lOp
50p
30p

SOP

01.50
2Sp
30p
25p

12 10°. 25

202907
202925
203053
293055
203232
2N3525
203553
293643
203702
203703
293704
203705
203706
203707
203708
203709
203771
293772
2N3792
2N3794
203819
293820
293823
203866
203904
203905
203906
294014
294036
204037
204058
294059
294060
2N4061
204062
204126
204280
204287
204288
294289
294290
294291
294302
294444
204871
204903
294919
205069
205191
205192

295195
2N5245
205296
295298
2N5457
205458
2145459

205485
205490

'205555
205777

25p
13p
25p
50p

[1.36
[1.10
[1.40

30p
12p
12p
12p
12p
12p
12p
lap
tap

C1,50
[1,60
0,00

30p
35p
55p
70p
35p
22p
25p
25p
30p
61p
44p
lap

14p
12p
12p
12p
lap
25p
25p
27p
30p
25p
32p
45p

[1.90
35p

El 30
90p

[1.30
95p

[1 20

[1.40
45p
55p
sop
35p
35p
40p
55p
55p
65p
40p

PERSONAL
CALLERS
ALWAYS

WELCOME
15.'s 100 20',

553 -/mm Stackable Soc et Plug
each

lip each
10p each
10p each
10p each
25p each
26p each
15p each
6p each
6p each
6p each
6p each

25p each

CTRONICS
ton Lane, Chiswick W4

SCRs
CAST 05 40p
CRS1 10 56p
CRS1 20 60p
CRSI 40 65p
CRS1 60 90p
CRS3 10 62p
CRS3 20 62p
CRS3 40 90p
CRS7 400 i1 '00
CRS16 100 85p
CRS16 200 90p
CRS16 600 E1.60
C1068 45p
C106D ?Op
40669 90p
TIC44 35p
204444 [1,90
BT10 500A 90p

BRIDGE
RECTIFIERS

W02 1A 200V 38p
BY164 1 4A

200V 57p
MDA952 2 6A

100V 80p

ZENER DIODES
EQ788 Series 400m W
3 3V -33V 5% Ilp
1 5W range 25p
lOW range 45p

T91407
..:B eA 46:, 85p

SC400 [1.40
SC406 El 65
SC45D 0.70
SC45E [2.10
SCSOD [2,42
SCKE [2.70
DIAC 25p

LINEAR I.C.s
LM304 Neg

Voltage Reg [1,80
LM309K 5V 1A

Voltage Reg [2.10
LM723C 2 37V

15OrnA Voltage
Reg [1 05

MFC4000 250mW
Audio 75p

TBA800 5 Watt
Audio 93p

709C Op Amp D I L

1099 45p
741C Op Amp 8 14

D I L T099 25p
748C Op Amp

L 75p
747C Dual Op

Amp [1.20
ZN414 Radio I C [1.25
TAD100 Radio I C

L.E.D. Inc Filter [1.90
TIL209 20p CA3014 [1.55
HP5082 3119 CA3018 [1.00
MA2082R 20p CA3028 [1 .20

CA3036 Cl 00
L.D.R. CA3046 80p

ORP12 yop gAA33(0458 [2.35
[1.60

CA30900 [4.85
MC1303L [2 20
MC1310P [2 80

TO3 VOLTAGE REGULATORS
1005 5V 650mA
L036 12V 500mA
L037 15V 450mA E1.60 each

NE555 Timer 75p

VEROBOARD
0.1 0.15

25 x 35 32p 23p
2f x 5 35p 35p
38 x 38 35p 35p
35 ., 5 40p alp
17 ,.. 25 C1.05 90p
17 - 35 El .43 £1.12
17 5 [1.84
PIN INS TOOL 72p 72p
SP.F CUTTER 52p 52p
100 PINS SS 30p 30p
100 PINS DS 30p 30p
500 PINS SS 01.55 01.55
500 PINS OS 01.55 01.55

ALSO STOCKED
BNC PLUGS at 35p each
UHF (N) PLUGS at 50p each
Industrial. R.F.. Military. Multiway too
numerous to list. Also a large stock of Multiway
cable to suit.
All the above are new in original packets
Please add 97 VAT P 8 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 010 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 Mama Hinchley.
Size 36 x 45 x 40mm F C. 53mm
Price 1-65p. 100-509 ea. 1.000-50p ea.
10.000-40p ea. 8% VAT.
MINIATURE MAINS TRANSFORMER.
Primary 115.240V Sec. 18W 250mA at 80p ea
+ VAT and postage 33p. 8% VAT.
MULLARD POT CORE TYPE FX2241 at 60p
ea. + 33p p.p. 8% VAT
24V D.C. SOLENOID by MAGNETIC DEVICES
60p each. 2fin long x fin x in + 8% VAT.
240V A.C. SOLENOID. Reversible operation.
twin coil. Size approx. 25 x x 90p.
30 unmarked 0071 transistors 75p
A million plus Metal Oxides always in stock.
TR4 TR5 3p each. TR6 4p each TR8 7p each.
Manufacturers phone for quantity discounts.
Please state voltage required
50 GE Diode 0A47 equivalent 01.00
84F 600V WKG PAPER CAPACITORS, ideal
for Strobe Constructors 11.50 each 8%
VAT + 33p post.
Many other values of PAPER CAPACITORS
in stock. Phone for details
PLESSEY AIRSPACED CAPACITORS to
suit }in 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 0.5-13pF

QUANTITY DISCOUNTS PLEASE TELEPHONE
1.000pF Feedthrough capacitor 5p ea.
Miniature tubular P.C. trimmers

3-5-13pF
6-30pF 10p ea.

Wire wounds from ,} watt to 100 watts. Please
phone for prices, etc.
Gold Flashed professional TRANSISTOR
SOCKETS. To suit small signal 7018. etc.
30 for E1 .00 t- 8% VAT.
W. WOUND POTS 111-1000n at 30p each
COlvern or Reliance styles 25% VAT.
VERO EDGE CONNECTOR 24 way 0 -tin pitch
30p each 8% VAT. All the other sizes in
stock.
SIEMENS VARLEY RELAY 4P C/O 70011 24V
50p each.
PLESSEY RELAY 2P C/O 6V operation 40p
each
MODERN DISC CERAMICS MOO a hundred.

£
thousand + 25% VAT. Phone or write

for listt a
ACCESSORIES
DIL SOCKETS, 8 pin 14p, 14 pin 14p, 16 pin
14p. Mica Washers - 2 Bushes (TO3 or

Potentiometers
Linear or Log Single Double
Rotary Pots 20p 45p
Rotary Switched 30p

* * SPECIAL OFFERS * *
MULTICORE CABLE. 20 way 7.0076 plus Screen at 70p
per yard plus postage by weight.

MULTICORE CABLE. 25 -way. individually screened. 14 0076.
El 00 per yard plus V.A.T. Postage by weight.

REXINE COVERED ALUMINIUM CASES WITH SCREWS AND
FEET: RBI 6 x [1.05. RB2 8 x 5 x 2in 01.20; RB3
9 x 5 x kiin C1.35; RB4 11 6 - 3m 01-115; RB5 11 x 75 x
35in 02  35. Add 8% VAT.

DIN CONNECTORS. Plugs 3 pin. 4 pm. 5 pin. tacr .5 pin 242
6 pin. and speaker plugs All at one price. lap each. Chassis
Sockets Ito fit above. please state which). 15p each. Free

SLEEVING 2000 pieces approx. size fin x 2mm. Price 50pSockets' 3 pin. 5 pin, 182 and speaker plugs. lop each. Add
25% VAT plus 33p P. 8 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 arecomponent.
C.O.D. service welcome. All mall order by return. Official orders welcome by Government establ

Tel. 01-994 6275

10 TURN TRIMPOTS by Bourns. Mec. Painton. etc. All
values in stock 50p each. Discount on quantity.

KOKUSAI MECHANICAL FILTER. 455 kc s, 5 kc,s overall.
Ideal for A.M.65 each Inc VAT. Postage 33p each.

COLVERN LTD. Ten turn Pot TYPE CLR 2402/9S. 51411 and
1 5k1l. 61.50 each + 8% VAT.

OMRON 11 PIN RELAY 240V A.C. 3P o0 ?Sp each plus
8% VAT.

METAL BOXES
ALUMINIUM BOXES IDEAL FOR VERO-
BOARD WITH BASE AND P.K. screws

Length Width Height
AB7 25in Siin 101 60p
ABB 4in 4in 15111 60p
AB9 4in 25in 11th 613p
ABIO 4in 51in 15in 60p
ABI1 4in 2fin 2in 65p
AB12 3in 2in tin 50p
AB13 bin 4in 2in 77p
AB14 Tin 5in 25in 90p
AB15 Bin 6in 3in 01.16
AB16 10in Tin 3in C1.32
AB17 10in 4fin 3in VI 10
AB18 12in 5in 3m [1.32
AB19 12in Bin 3in C1 .80
ALUMINIUM BOXES WITH SLOPING TOP
PANEL --IDEAL FOR PRE -AMPS, ETC.,
USING SLIDER CONTROLS
AB20 Bin Long gin Wide 35in High at
back C2-20

2in High at front 6in Slope to front
With P.K. Screws

AB21 As above but 10in long 02.20
AB22 As above but 12in long [2.50

in difficulties obtaining a particular

ishments. Education authorities, etc.

Published approximately on the 15th of each month by IPC Slaga4ines Ltd.. Fleetway House. Farringdon Street. London. FC4.4 4.512 Printed in England hl Chapel River Press. AndosetHants. Sole Agents for Australia and New Zealand -Gordon & Catch tAisial Ltd., South Africa -Central News Agency Ltd.Subscriptions not available at home or overseas.
International Giro facilities Account No. 51220(17. Please state reason for payment. -message to payee"Practical Electronics is sold subject to the following conditions. namely. that it shall not. without the written consent of the Publishers first given. be lent. resold. hired out or otherwisedisposed of by way of Trade at more than the recommended selling price shown

on the cover. excluding Fire where the selling price is subject to V.A.T.. and that it shall not be lent. resoldor hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade. or affixed to or as part of any publication or advertising. literary or pictorialmatter whatsoever.



ore than Just a

')Dicatalogue
Projects for you to build

(I() 4 -digit clock, 6 -digit clock, 10W high quality

Stereo Tuner, F.M. Stereo decoder, etc., 144power amp., High quality stereo pre -amp.,

etc
CIRCUITS . . . Frequency Doublers,
Oscillators, Timers, Voltmeters,
Power Supplies, Amplifiers, Cap-
acitance Mulitplier, etc., etc. . . .

Full details and pictures of our wide range of

components. e.g. capacitors. cases, knobs.
veroboards. edge connectors. plugs and sockets,
lamps and lampholders, audio leads. adaptor
plugs, rotary and slide potentiometers, presets,
relays. resistors (even 1% types,), switches,
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. diodes,
integrated circuits, etc., etc.. etc....

7-- V*: 1:4Nj
r,;

.!!&

132 pages!

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 tootages along with
a pedal board and a further extension of the
organ's range are shown in leaflet MES53, priced
at 35p. (Pre -publication price 15p.)

6 ,L:3J)
V

o 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,
Westcliff-on-Sea, Essex. Please
aadress all mail to P.O. Box 3,

Rayleigh, Essex, SS6 8LR.

FLA igwrawy1110
sopg.s:

itempoin-

NOW TURN TO PAGE 109
FOR A SELECTION OF
THE COMPONENTS
WE STOCK

SYNTHESISER
A reprint of the com-
plete article giving

full construc-
tion details
published by

"Electronics To-
day International"
between January-

September 74 of the International Voltage
Controlled Synthesiser, developed as a
"state of the art", now available, price
El  50. S.A.E. please for detailed price list.

GRAPH IC EQUALISER
A really superior high
quality stereo graphic

equaliser as
described in the
January edition
of ''Electronics
Today Iriter-

national". We stock all
the parts (except wood-

work) including the metalwork drilled and
printed. 15p brings you a reprint of the
article.

P.O. Box 3 Rayleigh Essex SS6 8LR.

Telephone: Southend-on-Sea (0702) 44101


