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252905 309
252906 25p
252907 25p
2612925 13p

253053 259
293055 50p
253232 L1.35
293525 LI - 10
2N3553 01.40
253643 30p
253702 12p

253703 12p
253704 12p

263705 12p
253706 12p
253707 12p

253708 14p
2N3709 14p
253771 01.50
253772 01 60
293792 01.00
293794 30p
253819 35p
2N3820 55p
263823 70p
253866 35p
263904 22p
253905 25p
293906 25p
294014 30p
294036 62p
294037 44p
294058 14p
264059 14p
2N4060 129
294061 12p
264062 12p
254125 18p
294280 25p
254287 25p
2542813 27p
254289 30p
294290 25p
294291 32p
2N4302 45p
2N4444 [7 110
254871 35p
264903 [1.30
2N4919 90p
2N5069 El 30
265191 95p
255192 01.0
295194 L1.10
255195 21.40
295245 459
255296 55p
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295457
295458
295459 40p
2N5485 55p
255490 50p
255555 Bp
255777 Up

PERSONAL

35p
35p

CALLERS
ALWAYS

WELCOME

CTRONICS
ton Lane, Chiswick W4

5.C.R TRIACS
CRSI 05 40p 1XL2288 8A 400V 85p
CRS1 10 56p SCUD L1.40
CRS1 20 60p SC40E [1 .65
CRS1 40 65p
CRS1 60 90p
CRS3 10 62p
CRS3 20 62p
CRS3 40 90p
CRS7 400 [1 .00
CRS16100 85p
CRS16200 90p
CRS16600 [1.60
C106B 45p
C106D 70p
40669 90p
TIC44 35p
264444 [1.90
BTIO 500A 90p

BRIDGE
RECTIFIERS

W02 IA 200V 380
07164 1 4A

200V 57p
MDA952 2 6A

100V a0p

ZENER DIODES
BZY88 Series 400mW
3.3V -33V. 5% 11p
1,5W range 25p
lOW range 45p

L.E.D.
111209 38p
1475082 28p
MA2082R 20p

L.D.R.
ORP12 60p

NE555 Timer 110p

SC450
SC45E
SC500
SCUE
DIAC

0.70
[210
02-42
[2.70

25p

LINEAR I.C.
LM304 Nag

Voltage Reg [2.10
LM309K 5V IA

Voltage Reg [2.10
LM723C 2 37V

150mA Voltage
Reg. C165

MFC4000 250mW
Audio 75p

TBA800 5 Watt
Audio 93p

7090 Op Amp D.I L
1099 45p

741C Op Amp 8;14
DiLiT099 3Sp

748C Op Amp
D.I.L. 759

747C Dual Op
Amp 01.20

29414 Radio I.C. E1.25
TAD100 Radio I.C.

inc. Filter L1.90
CA3014 21.95
CA3018 61-00
CA3028 01.20
CA3036 L1,00
CA3046
CA3048
CA3075
CA30900
MC1303L
MC13109

103 VOLTAGE REGULATORS
L005 5V 65OrnA
L036 12V 500mA
L037 15V 450mA

80p

C2.35
L1.60
[4.115

(2.20
02-80

[1.80 each

VEROBOARD
13.1

2} 0 31 32p
25 x 5 35p
34 x 31 35p
35 x 5 40p
17 x 2 [1.05
17 x 31 [1 43
17 0 5 [1 84
PIN INS. TOOL 72p
SP.F. CUTTER 52p
100 PINS SS 30p
100 PINS DS 30p
500 PINS SS [1.55
500 PINS DS 01.55

0.15
23p
35p
35p
41p
90p

[1.12

72p
52p
30p
30p

[1.55
61-55

TTL (full stocks available) 097433 ?Op

SN7400 1p SN7412 22p SN7437 50p

SN7401 lip SN7413 400 SN7438 50p
SN7402 2p 5N7416 30p SN7440 20p

097403 209 SN7417 30p SN7441AN 75p

SN7404 209 SN7420 20p SN7442 75p
557405 20p SN7422 7p 567443 [1 00
SN7406 30p 557423 33p SN7445 t1 79

SN7437 36p SN7425 31p SN7446 [2 00
SN7408 20p SN7427 42p SN7447 [1-50
SN7409 40p SN7428 5410 557448 ft 75
557410 139 067430 20p 097450 209
SN7411 23p SN7432 429 SN7451 20p

SN4753
097454
SN7460
SN7470
SN7472
567473
097474
SN7475
097476
SN7480
SN7481
SN7482
SN7483

20p
200
20p
300
300

40P
OP
550
45p
IOp

[1.25
870

[1.00

S97492
097493
S67494
SN7495
SN7496
SN7497

SN7451, 20p
567483 El 00
567484 90p
SN7489 45p
SN7490 75p

SN7491AN
01 - 00

75p
75p
SOp

1106i

[1.00
t2.25

ALSO STOCKED
BNC PLUGS at 35p each
UHF (N) PLUGS at 50p each.
U.H.F. V.S.W.R. probes ex U.H.F. trans-
mitters E5 each + 8% VAT
All the above are new in original packets.
Please add 8% VAT P 8 P 30p.

V.A.T.
Unless otherwise stated all prices We
exclusive of VAT Please check whether
the goods you are ordering are 25% or 8%
Carriage orders under C5 please add 33p
Order over C10 post free In U K only
This to be at our discretion

5DG. Tel. 01-994 6275
**SPECIAL OFFERS* *

MINIATURE MAINS TRANSFORMER. PRI
240V SEC. 12V 100mA Manuf. Hinchley.
Size, 36 x 45 x 40mm F.C. 53mm.
Price 1-4Sp. 100-60p ea. 1.000-50p ea.
10.000-40p ea. 8% VAT.
MINIATURE MAINS TRANSFORMER.
Primary 115/240V Sec. 18W/250mA at 11082 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
110p each. 25in long x x + 8% VAT.
240V A.C. SOLENOID. Reversible operation:
twin coil. Size approx. 21 x x 90p.
30 unmarked 0071 transistors E1.90
25 unmarked 250mW Zener diodes, 4.7V.
5 IV. 6-2V, 7.5V, 9. 11/, 10V. Measured and
tested E1.00
Please state voltage required.
50 GE Diode 0A47 equivalent [1.00
8uF 60W WKG PAPER CAPACITORS, ideal
for Strobe Constructors [1.50 each -i- 8%
VAT + 33p post.
Many other values of PAPER CAPACITORS
in stock. Phone for details.
JACKSON AIRSPACED CAPACITORS to
suit fin spindle:

1000F 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 c Price 10p ea.
991 0-5-1.3pF

QUANTITY DISCOUNTS PLEASE TELEPHONE
1,000pF Feedthrough capacitor 5p ea.
Miniature tubular P.C. trimmers

3.5-13pF
6-30pF 10p ea.
4p c/o Varley 7001) relay 50p ea.

Gold Flashed professional TRANSISTOR
SOCKETS. To suit small signal TO18. etc.
30 for [1.00 + 8% VAT.
W. WOUND POTS .1f1-103Kfl at 30p each
Colvern or Reliance styles + 25% VAT.
VERO EDGE CONNECTOR 24 way 0-1in pitch
30p each + 8% VAT. All the other sizes in
stock.
SIEMENS VARLEY RELAY 1P C/O 70311 24V
50p each.
PLESSEY RELAY 2P CIO 6V operation 40p
each.
MODERN DISC CERAMICS 91.00 a hundred,
ES -00 a thousand + 25% VAT. Phone or write
for list.
ACCESSORIES
DIL SOCKETS, 8 pin 14p, 14 pin 14p, 16 pin
14p. Mica Washers + 2 Bushes (T03 or
TON) Ip.

Potentiometers
Linear or Log Single
Rotary Pots tip
Rotary Switched 25p

Double
45p

* * SPECIAL OFFERS * *
MULTICORE CABLE. 20 way 14/0076 plus Screen at 70p KOKUSAI MECHANICAL FILTER. 455 kola. 5 kc/s overall.
per yard plus postage by weight. Ideal for A.M. LS each inc. VAT. Postage 33p each.

MULTICORE CABLE. 25 -way, individually screened. 14/0076.
[1.00 per yard plus V.A.T. Postage by weight

3 CORE PVC INSULATED MAINS CABLE. GREY ML6650.
3 x 7/0.2mm Price 100m [4-50; 1,000m [35; 10.000rn [330.

TRANSFORMER 240V a.c. Primary 1185-0-1185V at 360mA
Secondary, 912 plus 8% VAT plus [1-50 postage.

OMRON OCTAL RELAY 240V A.C. 3P coo 75p each plus
METAL OXIDE RESISTORS TR4/5/8 in stock. All values. 8% VAT.
1-ott price 3p each. Discount on quantity.

10 TURN TRIMPOTS by Bourns. Mee. Painton. etc. All SLEEVING 2000 pieces approx. size fin x 2mm. Price [1.80
values in stock. 50p each. Discount on quantity. 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 are
component.
C.O.D. service welcome. All mall order by return. Official orders welcome by Government establ

Tel. 01-994 6275

In

METAL BOXES
ALUMINIUM BOXES IDEAL FOR VERO-
BOARD WITH BASE AND P.K. screws

Length Width Height
AB7 2fin Skin 1fin 55p
ABS 4in 41n 4in 55p
AB9 4in 2}in 14.in 55p
AB10 Iin 5fin 4in 55p
AB11 4in 2fin 2in 65p
A812 3in 2in tin 50p
AB13 bin 4in 2in 77p
A814 7in Sin 2fin 913p

A815 8in bin 3in [1.16
A816 10in 71n 3in L1 -32
AB17 10in 4in 3in [1 .10
A818 12in 5in 3in [1.32
AB19 12in Sin 3in [1.80
ALUMINIUM BOXES WITH SLOPING TOP
PANEL -IDEAL FOR PRE -AMPS, ETC..
USING SLIDER CONTROLS
A820 Bin Long 9in Wide 3} in High at
back L2-20

2in High at front bin Slope to front
With P.K. Screws

A821 As above but 10in long L2.20
AB22 As above but 12in long L2-50

difficulties obtaining a particular

Ishments, Education authorities, etc.
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CONSTRUCTIONAL PROJECTS
ROAD -ICE WARNING INDICATOR by A. M. Owen
A simple early warning device for monitoring driving conditions 22

IC50 GUITAR AMPLIFIER -2 by B. W. Terrell & C. F. Terrell
This concluding article deals with construction and testing 25

DIGITAL LOGIC CHECKER by D. Co/es
A visual in -circuit pocket logic checker 52

AUDIO COMPRESSOR by S. Whitt
Obtain better recordings with this inexpensive unit 56

RANDOM TONE GENERATOR by W. G. Ross
An electronic doorbell which can provide a variety of "tunes" at the press of the door switch 58

GENERAL FEATURES
INGENUITY UNLIMITED
Headlight Dimmer-Skin Resistance Indicator-Random Generator-Sawtooth Generator-
Sequencing Oscillator-Output Meter-Simple Lights Flasher-Temperature Sensing Device-
Time Switch-Voltage Controlled Zener-Lights-on Reminder-Voice Operated Fader
Modifications-Dwell Meter Modifications 35

USING CMOS DIGITAL I.C.s-1 by D. B. Johnson -Davies & A. M. Marshall
An introductory course to operating principles, practical guidance and experimental
circuits for this fast moving technology 44

SEMICONDUCTOR UPDATE by D. W. Coles 48
A review of interesting devices
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EDITORIAL-Small Mercies
SPACEWATCH by Frank W. Hyde
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CH NAGLIA
PROFESSIONAL QUALITY TEST EQUIPMENT
FROM ONE OF ITALY'S LEADING MAKERS

CORTINA MINOR
33 RANGE POCKET MULTIMETER

 SENSITIVITY 20k11/V d.c. and 4I<C1/V a.c.
 ACCURACY ± 2.5% d.c. and Cl. ±3.5% on a.c.
 33 RANGES, d.c. V. 0-100mV, 1.5V, 5V, 15V, 50V, 150V, 500V. 1.5kV: d.c. 1,0-50bA, 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; Cl 0-10kfl, 10Mf1.

 ROBUST PROTECTED PRECISION MOVEMENT.
 CLEAR UNAMBIGUOUS DIAL CALIBRATION WITH ANTI -PARALLAX MIRROR.
 COMPACT. MEASURING 155 Y 85 Y 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.
 OPTIONAL 30kV d.c. PROBE AVAILABLE.

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:

TRADE ENQUIRIES WELCOMED

CHINAGL1A
(U.K.) LTD.

19 Mulberry Walk, London
SW3 6DZ Tel : 01 -352 1897

YOURSELF FOR A

BETTER JOB WITH MORE PAY!
Do ,ou want promotion a better ph T his helpful guide to success should be

higher pay' Nev. Opportunities shoos read by every ambitious engineer
you how to set them through a lowcosi Send for this helpful 76 page FREE book
home study course There are no books to now No obligation and nobody will call on
buy and you can pay-as.youlearn you It could be the best thing you ever did

--......, MIIMIIINCUT OUT THIS COUPON IN II= MN MN"
POS).

-,
CHOOSE A BRAND NEW FUTURE HERE!

NOki, Tick or state suersect of Interest. Post to the address below. IC w 6 Radio Tv x C C. a G LI Installs- 0
Electronics. Mechanics dons and Wiring

Practical Radio and 0 Radio Amateurs 0 General Electrical d
Electronics (Tech- Practical TV 0 Engineering
:upon) Colour Television 0 Society of Engineers 0
Electronic Engineer. 0 Servicing (Electrical Engineer-
ing Computer Electronics 0

MS

Servicing cert.

)

Television Maimen- o C. & Cr. LI Radio TV 0 Electrical Installisicets o I
ante and Servicing' and Wiring
General Radio and 0 Post Master General 0

Isi & C. 6 G. Electrical 02nd class carts.
TV Engineering C 8 G Electrical 0 Technicians (Primary)
RachoServicing. Main. 0 Engineering Practice C. 6 G Telecom- 0
tenance and Repairs munications

I

I

I
I
I

To ALDERMASTON COLLEGE
Dept. EPE13
Reading RG7 4PF

Also at our London Advisory Mlles, 4 Fore IL Avenue, Margate, London EC25
SEJ. Tel: 014211 2721.

NAME Woos Capitals P

ADDRESS

Other aubieete
Aeimerdbed 4e C.A.C.C.

FMITC004
Aim

Yemen/ el A OI.C.0

I

I

I
I

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

See our advert in "Everyday Electronics" for a superb 4 digit clock.
Send for details of exciting CMOS design for timing applications.
6 DIGIT CLOCK KITS -contain all components necessary. except for the MM.
to build an attractive 6 digit alarm clock with bleep alarm, snooze function, intensity
Control. With 0.5" LED's t2.376

With 0.3" LED's E19.841

Attractive slim case for above with red perspex front panel t264
CRYSTAL TIMEBASE KIT: Will provide stable 50 cps for clock IC's, including
MK50253 used In our kits. giving time accurate to a few seconds a month: contents:
small PCB. 32.768kHz crystal. 3 CMOS IC's, trimmer. zener. CS. As, IC skis. CUES
32,768kHz Miniature Notch Quartz Crystal -high accuracy/stability 43.1110

MK50253 Versatile clock IC 0.1111 AY51202 clock IC drives 5L701 E5.60
AY51224 4 digit clock IC E3.66 MIA5314 4/6 digit clock IC E4.44
DL704E 0.3" Red CC LED 050 FND500 0 5" Red CC LED E1 .50
SLT01 4 digit display £5'06 ElL747 0.6" CA LED E2.45

N SOLDERCON IC PIN SOCKETS
The sensible method for low cost sockets for IC s. displays. CMOS. strip of 100 for sap.
400 for U. 1.000 for £4. 3.000 for £1050.

CMOS-RCA-MOTOROLA
Widest stock range in UK -at the new manufacturers one-off prices

£ £

CD4003 0.17 CD4021 0.63 CD4039 2.811

CD4001 0.17 CD4022 0.70 C04040 0.40
CD4002 0.17 C04023 0.17 CD4041 0.110

CD4006 0.97 CD4024 0.161 CD4042 0.00
CD4007 0.17 CD4025 0-17 CD4043 0.03
CD4006 0.79 CD4026 1.42 CD4044 0.77
CD4039 0.46 CD4027 0.40 CD4045 1.15
CD4010 0.46 CD4028 0.74 CD4046 1.10
CD4011 0.17 CD4029 0.64 CD4047 0.74
CD4012 0.17 CD4030 0.46 CD4048 0.46
CD4013 0.40 CD4031 1111 CD4049 0.46
CD4014 0:13 CD4032 0.M CD4050 0.46
CD4015 0.03 CO4033 1.14 CD4051 0.77
C04016 0.46 C04034 1.56 CD4052 0.77
CD4017 0.13 C04035 0.97 CD4053 0.77
CD4018 013 CD4036 1.02 CO4054 0.95
CD4019 0.44 CD4037 0.70 CD4055 1.M
CD4020 0.92 CD4038 0.0$ CD4056 1.01

CD4057 2035
CD4059 10.64
CD4060 0.92
CD4061 18.43
CD4062 7.33
CD4063 0.80
C04086 0.38
CD4068 0.111
CD4069 0.10
CD4070 0.10
CD4071 0.10
CD4072 0.10
CD4073 0.10
CD4075 0.10
CD4076 1.27
CD4077 0.18
CD4070 0.18
CD4081 0.10

CD4082 0.10
C04065 010
CD4086 0.N
CD4003 0.01
CD4005 0.06
C134096 0.1116

CD4090 1.56
MC14501 0.32
MC14502 0.85
MC14506 4.20
MC14510 1.26
MC14511 145
MC14518 1.03
MC14520 1.03
MC14520 0.07
MC14553 4.07
MC14586 1.21
MC14585 1.45

RCA 1075 CMOS Databook: Pin -Outs, 400 pages of data, 200 pages of circuits,
applications and use, E.2117 (no VAT or P P.1.

ADD VAT at I% (higher rate does not apply to any of above). 15p P. 8 P. on orders
under E3 (despatch Is 1st class post). Price List sent FREE with any order. or on
request (a S.A.E. helps). Official orders welcomed (written or phoned) -Universities,
Polytechnics. Government. Companies. etc. Export orders (no VAT): add 35p
(Europe). E1 (overseas) for air mail P. 8 P.SINTEL
53b Aston Street, Oxford Tel. 0865 43203
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SAXON
ENTERTAINMENTS LTD.

SILSTIETI 7111
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 mixer having an output
of 250mV. Since its recent introduction, the SA.1208 with its 120 watts R.M.S. into 80 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

9.fd#660001,00ON
ci)

-0.A Itur

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

dually controlled, plus L/R deck fader
(ineffective at central).

* Wide range bass and treble controls
plus separate MIC volume bass and
treble controls. Overall master control.

* Continuously variable autofade depth
and threshold.

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

IN MODULAR FORM
Assembled on P.C.B. Similar characteristics to above. Ideal for constructors..
Mono £1850 Stereo £27.50

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

* Noise - 80dB. Response 201-12-50kHz
-± 1dB.

* Stainless steel escutcheon, boldly de-
signed

Mono £28.50

Stereo £4500
Send for full descriptive leaflet.

LEAFLET ON
REQUEST

SA.1208
120 watts RMS
into 1311 £16.00

NEW POWER SUPPLY UNITS
* One piece. ready to wire assembly with integral glassfibre pcb. * Grain
oriented laminated transformers for compactness. * Facilities for
preamp supply.

SA.608
60 w.r.rn.S. into 811;
30 w.r.m.s. into 1611
Texas 15 A output
transistors.

PM1201
PM1202
PM601
PM301

SYSTEM 7000 MODULAR MIXING-UP TO
20 CHANNELS
Complete versions of the IM7001 and IM7200
modules shown in our advertisement make a
professional quality versatile mixer to your
requirements using these modules mono and
stereo inputs may be combined.
* The mixing modules split mono signals.
* Each input module has own monitor switch.
* Stainless steal panel on 15cm x 5cm matrix

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

inc. magnetic cartridge.
* Complete system may comprise twenty chan-

nels, mono or stereo with ample monitoring
power.

* May be patched in with disco mixers or
Minotaur amplifier.

Mono Input Modulo £8.50
Mono Miser Module £8.50

Stereo Input Module

Stereo Mixer Module

Power Supply Unit for up to 20 Modules £7.50

£12.00
£12.00

MINOTAUR
AMPLIFIER

SA.30$
30 watts RMS
into an £9.00

* Fully fused. * Size of al models 10 x 8 x 13cm
95 volts for one SA1208 £11.00
95 volts for two SA1208 £14.00
65 volts for one or two SA608 £9.00
45 volts for one or two SA308 £7.50

100W r.rn.s. into an.
* Two mixed inputs, wide

range bass and treble
controls.

* May be operated as a slave amplifier.
* Extremely compact (27cm x 16cm x 10em).
* 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. £1975

GUARANTEE
All Saxon Entertain-
ments modules and
units are guaranteed for
twelve 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 £1350
TRADE ENQUIRIES 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. & PACKING, BUT V.A.T. AT A% MUST BE ADDED TO VALUE OF ALL ORDERS. S.A.E. WITH ALL ENQUIRIES

SAXON ENTERTAINMENTS LTD 329 Whitehorse Road, W. Croydon, Surrey CR0 2HS
Telephone Sales 01-684 0098; Service 01-684 6385
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CRESCENT RADIO LTD.
11-1S & 17 MAYES ROAD, LONDON N22 6TL

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

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

LONDON N22 4SJ 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 professional finish.
SIZE (Internal 81mm X 51mm x
28mm.
OUR PRICE 40p. + 8 %.

10in Solim DUAL
CORR L/S
Manufactur-
ed by
"ELAC" to
a very high
standard
these loud

speakers are a real bargain.
SPEC: -Size -101n. Dual Cone
Power -10 Watts. Frequency-
40-12000Hz. + 25%. Our price
5315 ea.

LC. SOCKETS + 6%
D.I.L.

8 pin -18p 24 pin -24p
14 pin -14p 28 pin -22P
16 pin -14p 38 pin -26P

MINIATURE RELAYS
Brand new range of British made
relays, size: 1 Iin X lin X Iln.
All two changeovers with 250V
1.5A contacts and suitable for
fitting on 0.1m veroboard.
Type Volts Current Ohms
27/A 12V 17M/A 700 All
21/A 12V 28M/A 430 111.80
12/A 6%. 335f/A 185 each

+ 8%.
MINI LOUDSPEAKERS

2}' 80 ohm 014
2i" 40 ohm SOp
2i 8 ohm 60p

+ 25%.

LOW PRICE TRANSISTORS
BF30311 15p TIP42A 75p
AC142R 25p 0075 28p
BC14913 16p AA129 Sp

I.C.
EXTRACTION TOOL
Saves damage to valuable I.C..

ONLY 401) + 8% VAT

CRESCENTBUBBLE LIGHT SHOW
This budget system compares very
favourably with more sophisticated
and higher priced models.
Specification:
Projector -150W convection
cooled. At 30ft the projected
image is Hitt.
Rotor -1 rev. per 2 min.
Liquid Wheel -61n diameter
multi colour.
The motor is fitted to the projector
and can only be purchased as a
single unit.
The liquid wheel is our standard
model and may be purchased
separately.
A bargain at: Projector, 115.
Wheel, 15; Total ISO. Plus 75p
care. +

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 Sin long and weighs just

8 ors.
OUR PRICE E9.75 +8%

(Spare bits are available)

"CRESCENT" 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER

U . BUILD. IT
We supply the three modules for you to build
this Disco-Group-P.A. amplifier into the cabinet
of your choice.
* THE POWER AMP MODULE
170W r.m.s. sq. wave 300W instantaneous peak
into 8 ohm (SOW into 16 ohm).
* THE PRE -AMP MODULE
Four control pre -amp, Vol. Bass, Treble. Middle
controls. Designed to drive most amplifiers
using F.E.T. first stage.
* THE POWER SUPPLY
1s supplied complete with the mains transformer.
Complete fixing instructions are supplied and no
technical knowledge is required to connect the
three ready wired modules. A fantastic bargain.
111750, care. 2120. Send S.A.E. for further details
on this or our ready built amplifiers. + 8%.

I2 -0-12V SOOM 'A
240V primary transformer bargain. Approx. size:
60mm X 40mm x 50mm; fixing centres: 75mm.
Our price 11.20. + 8%.

FERRIC CHLORIDE
Anhydrous ferric chloride in double sealed one
pound poly packs.
Our Price 65p per lb. + P/P + VAT A. 8%.

LOW NOISE, LOW PRICE CASSETTES
Good quality tape in well made screw type
cassettes. Presented in single plastic cases.

C60 Slp C90 42p 0120 531)
10% discount on ten or more cassettes of one
type. + 8%.

ABS PLASTIC BOXES
Handy boxes for construction projects. Moulded
extrusion rails for P.C. or chassis panels. Fitted
with 1mm front panels. 1005, 105mm x 73min X
45mm 514; 1006, 150mm X 75mm X 47mm 79p;
1007, 184mm X 124mm X 60rnm 11.211; 1021,
106mm x 74mm X 45mm (sloping front) 65p.

+ 8%.

P.C. ETCHING KIT
This kit contains all that the constructor will need
to etch the circuits of his own design. Contents:
Plastic etching dish. Sample copperclad board.
Lamininate Cutter. 1 lb Ferric Chloride. Large
Plastic Spoon. Etch Resist Pen. Pull Etching
Instructions. Complete and Big Kit Value at
5515 + 8% VAT.

2in. PANEL METERS
Size 59mm X 46min

050µA -ME6 0.100m A-ME13
0.100µA-ME7 0.500mA-ME14
0.500/2A-ME13 0.1A -Mills'
0.1mA -ME9 0.50V -MEN
0.5mA -MEIO , 0 300V a.c.-ME17
010mA-ME11 9 meter -ME18
0.50mA-ME12 V.U. meter-ME19
E3 each. + 8%

POWER PACKS
PPI Switched 3-48-6-71-9 and 12V at 50014/A

with on/off switch and pilot light. Size
130M/M X 55M/M X 75M/M, only U.

PP2 Switched 6-71-9V Battery Eliminator.
Approx. size 2/in x 2tin X 311n. Ideal for
cassette recorders, 18.25.

PP3 Car converter. From 12V Pos. or Neg. to
= 6-79-9V. Easy to fit and transistor

regulated, 18-90. + 8%

TELESCOPIC AERIAL
Nine section fully swivelling telescopic aerial with
4BA single bolt fixing or two hole fixing bracket.
Fully extended 43'. Fully closed 7'. Our Price

+ P/P + VAT /4 25%.

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channel:
Bass, Middle.
Treble. Each
channel has its
own sensitivity
control. Just con-
nect the input of
this unit to the
loudspeaker terminals of an amplifier, and connect
three 250V up to 1000W lamps to the output
terminals of the unit, and you produce a fasci-
nating sound -light display. (All guaranteed.)

LI8.50 Plus 75P F. & F. 8%

U.K. CARRIAGE

SCIp UNLESS

OTHERWISE STATED

VAT -All prices are exclud-
ing VAT. Please add to each
item the VAT rate indi-

cated.

SEND 30p FOR A

CRESCENT

CATALOGUE

12In LONG PERSISTENCE CRT. Full
spec. Price 1540 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 end
connect to your scope and have two
traces for ONLY 88.25, P. & 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 80.75, P. & P. 35p. (Not
cased. not calibrated.)

20Hz to 2001,11. WE, SINE end SQUARE
GENERATOR. Four ranges. Independent
amplitude controls, thermistor stabilised.
Ready to use. 9V supply required. C185
each. SINE WAVE only 111115 each.
P. & P. 35p. (Not cased, not calibrated.)

GRATICULES 12cm x 14cm high quality
plastic 15p each, P. & P. Sp.

'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 30/100pF on ceramic base.
ALL BRAND NEW. 25p the lot, P. & P.
15p.
'PHOTOCELL equ. OCP71. 13p each.
'MULLARD OCP70. 10p each.

DELIVERED TO YOUR DOOR, !cwt of
Electronic Scrap chassis. boards.
etc. No rubbish. FOR ONLY Ea

MODERN TELEPHONES. Type 706' two
one grey or black. 63.75 each. Type 7006
two-tone grey or green. 63.75 each
Style similar to Type 746' grey. o
black. 63 each. As above but discoloured
grey only, 62 each. P. & P. all types 45p
each.
*HANDSETS. Complete with 2 inserts and,
lead, 81.25 each, P & P. 37p.
'DIALS. ONLY 50p each, P. & P. 25p.
"HIGH VALUE -PRINTED BOARDPACK.
Hundreds of components, transistors.
etc. -No 2 boards the same. No short
leaded transistor computer boards.
E175, post paid.
'CRYSTALS. 4.43MHz. Brand new. 81.25
each. P. & P. 15p.
RESETTABLE COUNTERS -4 digit by
Sodeco/Stonebridge. 1.000 ohm coil, El
each. P. & P. 35p.
'BEEHIVE TRIMMER 3/30 pF. Brand new.
Oty 1-9 14 each. P. & P. 15p; 10-99 10p
each. P. & P. 25p. 100-9997p each, P. & P.
free. .

HE coriffAi.. DRIVE UNIT. 'In rack
mount. Standard 240V input with superb
crystal oven by Labgear (no crystals) 85

Carr. 82.each.1,000pF

FEED THRU CAPACITORS.
Only sold in packs of 10,30p, P. & P. 15p.
SOME OSCILLOSCOPES ALWAYS
AVAILABLE. S.A.E. stating specification
and price range.

'Large quantity of good quality corn-
ponents-NO PASSING TRADE -so
we offer 3Ib of ELECTRONIC
GOODIES for V .70. Post paid.

METER PACK -3 different meters for r.2
P. & P. 55p.

MIN TRANSFORMER. 240V input, 3V 1A
output. Brand new lip each, P. 8 P. 20p.
P.C.B..0 PACKS. S 8 D. Ouenti 2 sq. ft-
no tiny pieces. 50p, P. & P. 37p.

'CAPACITOR PACK -50 brand new corn-
ponents. only SOP, P. & P. 37p.

VAT NOT INCLUDED IN PRICE

aft.
Goods merited  25% VAT othetwise II% dr,

OPEN 9 a iv. to 6 p.rn.. ANY DAY

=1114111.11-DAIMILICS LTD BARCLAYCAP°11=1=1
U. A...... k." 7/9 ARTHUR ROAD, READING, BERKS il...

(rear Tech. College) Tel. Reading 582605

ANOTHER PRICE BREAKTHROUGH!

6 DIGIT CLOCK KIT

£6.95
+ 75p Airmail postage

* SLOW SET
* FAST SET
* TIME HOLD
* 12/24 HOUR
* 50/60HZ
* BRIGHT LEDS

Readout shown actual size

From the people who brought you the world's first DigitalWristwetch
Kit, comes another fine quality timepiece at a remarkably low price.
You get only prime quality, tested components with all our kits.

KIT COMPRISES
1 -NATIONAL MM5314 clock chip 12/24 hour, 50/60Hz option.
6 -FAIRCHILD Readouts, bright red, 0.27in character height.
7-Npn + 6 pnp silicon transistors.
4-1N4001 rectifier + 1-1N914 switching diodes.
9 -Carbon film resistors.
1-1000uF/25V filter cap + 2 disc caps.
2 -Pushbutton switches for slow and fast settings.
1 -Slide switch for time hold.
2 -Etched and drilled printed circuit boards.
1 -Illustrated assembly instructions manual.
NO KNOWLEDGE OF ELECTRONICS REQUIRED TO BUILD THIS KIT.
All you need to provide is a 9-15V/200mA transformer and a case of
your choice. SATISFACTION GUARANTEED.
The above price shown in British f's is the approximate equivalent
of U.S. 116.50 for the kit including airmail postage. Send Bank
Draft of International Money Order in U.S. funds. The prices quoted
do not include any taxes leviable by a purchaser's country of
residence.

SABTRONICS INTERNATIONAL ;-'.° 7 32136

61.16113A Dallas
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CAPACITORS
AND RESISTORS TRANSISTORS IC's TRANSFORMERS CONNECTORS

Use DORAM components for your project

SPEAKERS

Ng
CAT

ONLY

INC POST AND PACKING

CASES

The doorway to Amateur Electronics
* DORAM'S NEW CATALOGUE OFFERS THOUSANDS UPON THOUSANDS OF

QUALITY ELECTRONIC COMPONENTS AND AUDIO ACCESSORIES FROM
TRUSTED BIG NAME MANUFACTURERS.
ALL COMPONENTS ARE INDIVIDUALLY CODED AND PRICED - MANY NEW

COMPONENTS ADDED FROM CUSTOMER REQUESTS.

41 16 EXTRA PAGE DATA SECTION.
46. UNIQUE FREE UP -DATE PRODUCT INFORMATION SERVICE DURING LIFE

SPAN OF CATALOGUE.
AI ALL COMPONENTS SENT BY RETURN OF POST.

POST AND PACKING FREE (only applies for Great Britain, N. Ireland and
B.F.P.O. Nos. - overseas orders F.O.B.)

* NO QUIBBLE REPLACEMENT PART SERVICE

PLEASE PRINT BLOCK CAPITALS .11111pE

NAME

ADDRESS

Far doorway ansiar ekctrunics

DORAM ELECTRONICS LIMITED
I P. 0. Box TR8
I Leeds LS12 2UF

I I enclose 60p. Please send me by return my
nwDofroarrn BC: a talogupel.e(a0vse dearseda3sooprdfeorrs

except
I oost and packing surface only)

An Electrocomponents Group Company
Post Code
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IN-PAK
COMPONENTS

CARBON RESISTOR PAKS
These Paks contain a range of
Carbon Resistors, assorted into the
following groups:
RI 50 Mixed 100 ohms -820 ohms

1/8th W 0.60
R2 50 Mixed I K ohms -8.2K ohms

I /8th W. 0.60
R3 50 Mixed 10K ohms -82K ohms

I/8th W 0.60
R4 50 Mixed 100K ohms -820K

ohms
I /8th W 0.60

Mixed 100 ohms -820 ohms
W 0.60

Mixed I K ohms -8.2K ohms
1 W 0.60

Mixed 10K ohms -82K ohms
W 0.60

Mixed 100K ohms -820K
ohms W 0.60

THESE ARE UNREPEATABLE
PRICES

R5 30

R6 30

R7 30

R8 30

LOW COST CAPACITORS
500 ta 50V Elect 0.09 each
0.01 /IF 400V 0.03 each

REPANCO CHOKES & COILS
RF Chokes CHI 2 5mH 0.27

CH3 7.5mH 0.29
CH5 1 5mH 0.26
CH2 5 OmH 0.28
CH4 10mH 0.31

COILS DRX I Crystal set 0.29 ORR2 Dual
range 0.42

CARBON POTENTIOMETERS
Log and Lin
4.7K, 10K, 22K, 47K, 100K, 220K, 470K,
IM, 2M.
VC I Single Less Switch 0.14
VC 2 Single D.P. Switch 0,26
VC 3 Tandem Less Switch 0.43
VC 4 IK Less Switch 0.14

5 100K anti -Log 0.43

HORIZONTAL CARBON
PRESETS

0 I W 0.06 each
100, 220, 470, 1K, 2.2K, 4-7K, 10K, 22K,
47K, 100K, 220K, 470K, IM, 2M, 4.7M.

REPANCO TRANSFORMERS
240V. Primary. Secondary voltages avail-
able from selected tappings 4V, 7V, 8V,
10V, 40V, 50V and 25V -0-25V.
Type Amps Price P & P
MT50/1 4 L1.79 0.45p
MT50/1 I L2.24 0.48p
MT50/2 2 L3.06 0.60p

COIL FORMERS & CORES
NORMAN 1-* Cores & Formers 0.07pr Cores & Formers 0.09p.

SWITCHES
DP/DT Toggle 0.28p SP/ST Toggle 0421.

FUSES
If' and 20mm, 100mA, 200mA, 250mA,
500mA, IA, I.5A, 2A QUICK BLOW.

0.50p each
Anti -serge 20mm only 0.08p each

VERO BOARDS
VBI containing approx. 50 sq.ins various

sizes all 0.1 matrix *0.60p
VB2 containing approx. 50 sq.ins various

sizes all 0.15 matrix *0.60p

DECON-DALO 33PC Marker
Etch resistant printed circuit marker
pen. Full instructions supplied with each
pen. *0.92p

BATTERY HOLDERS
Takes 6 H.P. 7s complete with terminal
clip and lead *0.3Ip each
CABLES
CABLES Per Metre
CP I Single lapped screen *0.08
CP 2 Twin Common Screen *0.11
CP 3 Stereo Screened *0.12
CP 4 Four Core Common

Screen *0.21
CP 5 Four Core individually

screened *0.28
CP 6 Microphone Fully Braided

Cable *0.11
CP 7 Three Core Mains Cable *011
CP 8 Twin Oval Mains Cable *0.08
CP 9 Speaker Cable *0.06
CP 10 Low Loss Co -Axial *0.14

INSTRUMENT CASES

(In 2 sections, Black Vinyl covered top
and sides and bezel)
No. Length Width Height Price
BVI 8' , 51' , *11.25
BV2 11' 6" 3- *LI.62
BV3 6' 41' . IF 0.92
BV4 9" x .51" x 24" LI.39

ALUMINIUM BOXES I*

No. Length Width Height Price
BA I 51" 21" x If" *0.45
BA2 4" x If" *0.45
BA3 4' x 24" x If' *0.45
BA4 5e x 4' x le *0.54
BAS 4" x 24" x 2' *0.45
BA6 3' x x *0.39
BA7 7" x 5" x Ze *0.79
BAS 8" x 6' x 3' *L1,02
BA9 x 4' x 2' *0.65
(Each complete with 4" deep lid & screws)
PLEASE ADD 20p POSTAGE AND
PACKING FOR EACH BOX.

Pak
No. Qty. Description Price
CI 200 Resistors mixed values approx.

count by weight 0.60
C2 150 Capacitors mixed values

approx. count by weight 0,60
C3 50 Precision Resistors mixed

values 0,60
C4 75 I/8th width Resistors mixed

preferred values 0.60
C5 5 Pieces assorted Ferrite Rods

0.60
C6 2 Tuning Gangs, MW/LW

VHF 0.60
C7 I Pak Wire 50 metres assorted

colours *0.60
C8 10 Reed Switches 0.60
C9 3 Micro Switches 0.60
C 1 0 15 Assorted Pots & Pre -Sets 0.60
C 1 I 5 Jack Sockets 3 x 3.5m, 2 x

standard Switch Type 0.60
C12 30 Paper Condensers preferred

types mixed values 0.60
C12 20 Electrolytics Trans. types 0.60
CI4 I Pack assorted Hardware-

Nuts/Bolts, Grommets,
etc. *0.60

CI5 5 Mains Slide Switches, 2 Amp.
0.60

COMPONENT BOXES

CI6 20 Assorted Tag Strips &
Panels 0.60

C17 10 Assorted Control Knobs 0.60
CI8 4 Rotssy Wave Change

Switches 0.60
CI9 2 Relays 6.24V Operating 0.60
C20 Sheets Copper Laminate

approx. 200 sq.ins. *0.60
Please add 20p post and packing on all
component packs, plus a further 10p on
pack nos. CI, C2, CI9 & C20.

AVDEL BOND

SOLVE THOSE STICKY
PROBLEMS!
with

CYANOCRYLATE C2 ADHESIVE
The wonder bond which works in
seconds -bond plastic,rubber, transistors,
components permanently, immediately!

OUR PRICE ONLY 60p
for 2gm phial

ACCESSORIES

BIB HI-FI
Ref. Price
B Stylus and turntable cleaning *3Ip
1 Tape head cleaning kit *BBP
P Hi-Fi cleaner *30p

9 Wire stripper/Cutter *94p
31 Cassette head cleaner *58p
32 Tape editing kit *EI.64
32A Stylus balance *[1.24
66A Record stylus cleaning kit *32p
42 De Luxe Groov-Kleen *LI-84
43 Record care kit *L1.68
45 Auto changer groove cleaner *98p
46 Spirit level *681,
58 Hi-Fi stereo hints & tips *38p
60 Chrome finish as above *LI.72

SEMICONDUCTORS
ANTEX EQUIPMENT

SOLDERING IRONS
X25. 21W
Model G. 18W
CCN 240. 15W
SK2. Soldering Kit

*L2,45
*L2.70
*L2,90
*L3.90

B ITS AND ELEMENTS
B it No.
02 for model CN240 3/32' *42p
04 for model CN240 3/16' *42p
100 for mode CCN240 3/32" *42p
101 for mode CCN240 3/8' *42p
102 for mode CCN240 1" *42.p
020 for mode G240 3/32' *42p
021 for mode G240 I 8" *42p
022 for mode G240 3/16' *42p

50 for model X25 3/32" *44p
51 for model X25 I/O' *44P
52 for model X25 3/16' *4.41.

E LEMENTS
Model EX25
Model ECN240
Model EG240
Model ECCN240

*L1,20
*L1.10LI35*
EI.55*

SOLDERING IRON STAND
ST3 Suitable for all models *LIAO
Antex heat shunt *I0p

PLUGS Price
PS I DIN 2 pin (Speaker) 0.10
PS 2 DIN 3 pin 0.11
PS 3 DIN 4 Pin 0.14
PS 4 DIN 5 Pin 180° 0.15
PS 5 DIN 5 Pin 240' 0.15
PS 6 DIN 6 Pin 0.16
PS 7 DIN 7 Pin 0.17
PS 8 Jack 2.5mm Screened 0.17
PS 9 Jack 3.5mm Plastic
PS 10 Jack 3.5mm Screened 0.17
PS II Jack 1" Plastic 0.14
PS 12 Jack +' Screened 0.20
PS 13 Jack Stereo Screened 0.33
PS 14 Phono 0.09
PS 15 Car Aerial 0.14
PS 16 Co -Axial 0,14

INLINE SOCKETS
PS 21 DIN 2 Pin (Speaker) 0.18
PS 22 DIN 3 Pin 0.19
PS 23 DIN 5 Pin 180' 0.19
PS 24 DIN 5 Pin 240° 0,19
PS 25 Jack 2.5mm Plastic 0.15
PS 26 Jack 3.5mm Plastic 0.15
PS 27 Jack 1' Plastic 0.28
PS 28 Jack 1' Screened 0.32
PS 29 Jack Stereo Plastic 0.28
PS 30 Jack Stereo Screened 0.35
PS 31 Phono Screened 0.17
PS 32 Car Aerial 0.20
PS 33 Co -Axial 0.20

SOCKETS
PS 35 DIN 2 Pin (Speaker) 0.07
PS 36 DIN 3 Pin 0.09
PS 37 DIN 5 Pin 180' 0.90
PS 38 DIN 5 Pin 240° 0.10
PS 39 Jack 2.5mm Switched 0.11
PS 40 Jack 3.5mm Switched 0.11
PS 41 Jack 1" Switched 0.19
PS 42 Jack Stereo Switched 0.18
PS 43 Phono Single 0.07
PS 44 Phono Double 0.09
PS 46 Co -Axial Surface 0.09
PS 47 Co -Axial Flush 0.19

P.C.B. KITS & PENS

PROFESSIONAL D.I.Y. PRINTED
CIRCUIT KIT 17.80
Containing 6 sheets of 6' x 4' single
sided laminate, a generous supply of
etchant powder, etching dish, etchant
measure, tweezers, etch resistant
marking pen, high quality pump drill
with spares, cutting knife with spare
blades. 6' metal ruler, plus full easy to
follow instructions.
Spare container of etchant for above

*60p
PCB Pens 2 x Quality marker pens
specifically designed for drawing fine line
etch resistant circuits on copper lamin-
ate. Complete with full instructions.
*L153 per pair.

LOW NOISE CASSETTES

C60 *33p
C90 *44p
CI20 *56p

AUDIO LEADS

5221 5 pin DIN plug to 4 phono plugs
length I Sm E1.08

5222 5 pin DIN plug to 5 pin DIN
socket length 1.5m 68p

5237 5 pin DIN plug to 5 pin DIN plug
mirror image length 1.5m L1.20

S238 2 pin DIN plug to 2 pin DIN
socket length 5m 68p

S268 S pin DIN plug to 3 pin DIN plug
I & 4 and 3 & 5 length 1.5m /100

5270 2 pin DIN plug to 2 pin DIN
socket length 10m 80p

5271 5 pin DIN plug to 2 phono plugs
connected to pins 3 & 5 length
1.5m 70p

5275 5 pin DIN plug to 2 phono sockets
connected to pins 3 & 5 length
23cm 68p

$318 5 pin DIN socket to 2 phono plugs
connected to pin 3 & 5 length
23cm 68p

5404 Coiled stereo headphones ex-
tension cord extends to 7m LI.40

S217 3 pin DIN plug to 3 pin DIN plug
length 1.5m 80p

S219 5 pin DIN plug to 5 pin DIN plug
length I.5m 80p

S474 3.5mm Jack to 3.5mm Jack length
1.5m 68p

5600 5 pin DIN plug to 3.5mm Jack
connected to pins 3 & 5 length
I .5m 80p

S700 5 pin DIN plug to 3.5 jack connec-
ted to pins I & 4 length 1.5m

110p

CROSSOVER NETWORK

K4007 I /P Impedance 8 ohms. Inse tion
(2 -way) Loss 3dB. Crossover Frequency

3 KHz. PRICE LI.12

H/PHONE JUNC. BOX

HI012 Enables change over from oud-
(3-way- speaker to headphone listening.
stereo) Also has a centre position for

both outputs. PRICE 1143

ALL PRICES EX
PLEASE ADD VAT

ITEMS EXCEPT
GIRO NUMBER

388-7006
Postage & Packing

add extra for airmail.

HANDBOOKS

TRANSISTOR DATA BOOK
DTE 1 227 Pages packed with information
on European Transistors. Full specifica-
tion including outlines.

# Price £2.95 each
TRANSISTOR EQUIVALENT
BOOK
BPE 76 256 Pages of cross references and
equivalents for European. American and
Japanese Transistors. This is the most
comprehensive equivalents book on the
market today and has an introduction in
13 languages. # Price E1.68 each
DIODE EQUIVALENT BOOK
DE 74 144 Pages of cross references and
equivalents for European, American and
Japanese Diodes, Zeners, Thyristors,
Triacs, Diacs and LED's.

# Price £1.98 each
THE WORLDS BROACASTING
STATIONS
WBS 75 An up to the minute guide for
those interested in DX-ing. Contains all
the word's broadcasters on SW, MW
and LW, as well as European FM/TV
stations. # Price L56 each
TTL DATA BOOK
DIC 75 Now complete Data book of 74
series TTL (7400-74132). Covering 13
main manufacturers in the U.S.A. and
Europe. this book gives full data as well
as equivalents. #Price £3.74 each
A full range of technical books available
on request.
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PO BOX 6, WARE, HERTS.
AL 60

50W. PEAK (25W. R.M.S.)
 Max Heat Sink temp 90 C.  Frequency Response 20Hz to 100kHz.  Distortion better than 0.1 at
I kHz.  Supply voltage 15-50V.  Thermal Feedback.  Latest Design Improvements.  Load -
3, 4, 5 or 16 ohms.  Signal to noise ratio 80dB.  Overall size 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.

VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, HERTS (A10)

Open Mon. -Sat. 9-5.30 p.m. Tel. 61593

STABILISED POWER MODULE SPM80

ONLY £3u95

SPM80 is especially designed to power 2 of the AL60 Amplifiers, up to 15 watt (r.m.s.) per channel simul-
taneously. This module embodies the latest components and circuit techniques incorporating complete
short circuit protection. With the addition of the Mains Transformer BMT80, the unit will provide outputs
of up to 1.5A at 35V. Size: 63mm 105mm 30mm.
These units enable you to build Audio Systems of the highest quality at a hitherto unobtainable price. Also
ideal for many other applications including: -Disco Systems. Public Address Intercom Units, etc. Hand-
book available 10p. PRICE E3'00

TRANSFORMER BMT80 E2.60

STEREO PRE -AMPLIFIER TYPE PAI00
Built to a specification and NOT a price, and yet still the greatest value on the
market, the PA100 stereo pre -amplifier has been conceived from the latest circuit
techniques. Designed for use with the AL50 power amplifier system, this quality
made unit incorporates no less than eight silicon planar transistors, two of these

are specially selected low noise NPN devices for use in the input stages.
Three switched stereo inputs, and rumble and scratch filters are features of the PAI00 which also has a
STEREO/MONO switch, volume, balance and continuously variable bass and treble controls.

PRICE E1320

GUARANTEE
SATISFACTION OR

YOUR MONEY RETURNED

MK 60 AUDIO KIT
Comprising: 2 x ALSO, I x SPM80, I < BTM80, I x PAI00, I front
panel, I kit of parts to include on -off switch, neon indicator, stereo
headphone sockets plus instruction booklets.
COMPLETE PRICE: L27.55 plus 45p postage

CLUDE VAT
AT 25" TO ALL
*ADD 8'%,

NO VAT
add 25p Overseas

Mimimum order 75p

Enjoy
cartrid
ceramic
new Bi
high q
ling m
used
the use
Used i

low n

transist

standar
ease of
Supplie
follow i

TEAK 60 AUDIO KIT
Comprising: Teak veneered cabinet size 160" x I II" 31", other parts
include aluminium chassis, heatsink and front panel bracket, plus back
panel and appropriate sockets, etc.
KIT PRICE: L9.20 plus 45p postage

'STEREO 30 COMPLETE AUDIO CHASSIS'
7 + 7 WATTS R.M.S.

The Stereo 30 comprises a complete stereo pre -amplifier, power amplifiers and power supply.
This with only the addition of a transformer or overwind, will produce a high quality audio unit
suitable for use with a wide range of inputs, i.e. high quality ceramic pickup, stereo tuner, stereo
tape deck, etc.
Simple to install, capable of producing really first class results, this unit is supplied with full instruc-
tions, black front panel, knobs, mains switch, fuse and fuse holder and universal mounting bracket,
enabling it to be installed in a record plinth, cabinets of your own construction or the cabinet
available.
Ideal for the beginner or advanced constructor who requires Hi-Fi perfor mance with a minimum
of installation difficulty. (Can be installed in 30 mins.) PRICE: E15.75 plus 45p postage and packing.
TRANSFORMER: £2.45 plus 45p postage and packing. TEAK CASE: 13.65 plus 45p postage and
packing.

AL 10/AL 20/AL 30
The ALIO, AL20 and AL30 units are similar in their appearance and in their general specification.
However, careful selection of the plastic power devices has resulted in a range of output powers from
3 to 10 watts R.M.S.
The versatility of their design makes them ideal for use in record players, tape recorders, stereo
amplifiers and cassette and cartridge tape players in the car and at home. ALIO E2.30, AL20 E2.65,

AL30 E2.95.

M.P.A. 38

size,

STORAGE / CARRYCASES * CARTRIDGES DYNAMIC MIC'PHONE

TYPE BI223. 200 ohms im-
pedance. Complete with stand,
on/off switch and 2.5mm and
3.5mm plugs. Suitable for cast-
ette tape recorders.

PRICE £1.67

DCASSRT,.,c4itp.
ith in in n (50

reco rds) *12.48
12 in L.P. 130 in x 711 in x 121 in
(50 records) *13.30

ACOS
GP9I- ISC 200 mV at I.2cms/sec EI11
GP93-I 280mV at Icrn/sec [1.43
GP96-I I 00mv at I cm/sec L23I
TTC
J-2005 Crystal/Hi Output 97p
J -2010C ryta 11-1Output

LI11
J-20065 Stereo -Hi Output L152
J-2105 Ceramic/Med. Output 11.81

1-2203 Magnetic 5mV/5cm/sec.
including stylus L478

J.22038 Replacement stylus for
above

£288AT -55 Audio-technica magnetic
cartridge 4rnV/5cm/sec, 1306

he quality of a magnetic
ge with your existing

equipment using the
Pak M.P.A.30 which is a
iality pre -amplifier enab-
sgnetic cartridges to be
'here facilities exist for
of ceramic cartrid ges only.
1 the construction are 4

high gain, silicon-
ors. It is provided with a
d DIN input socket for
connection.
d with full, easy to
nstructions. PRICE £2.65

CASSETTE CASES
Holds 15 10 in x 31 in x 5 in. Lockcompatible
and handle. *LI.50 JUST OUT!

STEREO FM
TUNER

WRITE NOW FOR
FULL DETAILS

8
C

TSERACK CARTRIDGE

Holds 14. 13 in x 5 in x 6 in. Lock
and handle *1220
Holds 24. 13.1 in x 8 in x 51- in Lock
and handle *1340
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SCORE

ERSIN

'Wade  SOLDER

SAVBIT handy
solder dispenser

A cod of Ersin
Multicore Savbit
Solder in a
dispenser 71t6 in of
18 s.w.g. (2.2
metres of 1.22mm).
The Solder that
reduces the wear
of soldering iron
bits.

Size 5
32p

EASY
for fast easy reliable soldering

MUM DD aEMpRqD,
IDEAL FOR HOME CONSTRUCTORS

Ersin Multicore Solder contains 5 cores of non -corrosive flux, instantly cleaning heavily oxidised
surfaces No extra flux is required

(SAVBIT solder
for general purpose
work
A handy plastic reel of
SAVBIT alloy. 63ft of 18 s.w.g.
(19.2 metres of 1.22mm)

NEW BIB

Size 12 £1.80

ALU-SOL for
soldering aluminium
New Multicore Alu-sol
flux -cored solder in 16
s.w.g. No extra flux
needed. Plastic reel holds
36ft. Supplied with full
instructions. Also available
in solder dispenser.

Size 4 £2.32

TRIPPER & CUTTER
Fitted with unique 8 gauge

selector with handle locking device
and easy grip handles. Spring
incorporated for automatic

opening. Strips insulation from flex
and cables in seconds and can also

be used as a cutter. Model 8B. 80p

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

Size 10 £1.44

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

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

Size 18 90p

For soldering
fine joints

Dispensers
of Ersin
Multicore
Solder make
those small
jobs easier.
21110122
s.w.g. (6.4
metres of
0.71mm)
solder,
specially
suitable for
soldering fine
wires, small
components
and for
repairing
printed
circuits.

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

Size 19A 34p

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

Sole U.K.Sales Concessionaires. P.0 Box 78 Hemel Hempstead, Herts. HP2 4RH in the CI Prices and specifications subject to r hange without notice

SUNINFita 11111N1
The tried, tested, proven, reliable, complete,
professional, capacitive discharge,

Electronic Ignition nit
ORDER NOW

TO ELECTRONICS DESIGN ASSOCIATES DEPT. PEI.
42 Bath Street, Walsall, W81 30E. Phone 3.1402.

FROM Noes

Ory

SPAIIKRITI MK 2 DIY AmorrIsly NN  01 0.13

ITC MK 2 Rally Milt flogIN. sent  113.111

ITC MK 2 Rawly MI Peolfts -  £13.11

Iona chormayor sollebes  12.71

R.P.M. tied' Nelms la the rime WO  C2A2

I swim ahopia/P.OS he £

Chews No.
IS SAE M Ineletre ealy remised/

Sparkrite MK2 is a high performance, high quality. capaci-
tive discharge. electronic ignition system.
Because of the superb design of the Snarly.ta circuit it

completely eliminates problems of the contact breaker.
There is no misfire because contact breaker bounce is eli-
ninated electronically by a pulse suppression circuit which

prevents the unit firing if the points bounce open at high
R P.M.Contact breaker burn is eliminated by reducing tfut
current to about 1/50th of the norm. It will perform equally
well with new. old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers
for recharging the system. Sparkrite incorporates 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-
Mect I
Sparkrite can therefore give you: -
up to 20% better fuel consumption. instant all weather
starling, cleaner plugs - they last up to 5 times longer
without attention, faster acceleration. higher top spools,
longer coil and battery life, efficient fuel burning and less
air pollution. smoother running, continual peak perfor-
mance.

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

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

OPTIONAL EXTRAS
Electron. R.P.M.
This can be included in the unit to prevent over revving,
Sc advantage to most companies, hire firms, high ',odor
rnance drivers etc. -

Elionorsk/eonventional ignition switch.
Gives instant changeover from -Sparkote- ignition to son
notional ignition for performance compariwns. static rim-
ing etc., and will also switch the ignition off ccmpleteN
as a security device. Includes switch. connectors. mounting
bracket and instructions. Cables excluded.

PRICES
D I Y assembly kit C10.93 Mot V.A.T. post end packing
Ready built unit C1386 Ind V A.T post and packing
IBoth to fit all vehicles with coil/distributor ignition up to
B

wit
cylinders.)

Sch for instant changeover from *Soiirkrite. ignition to
conventional ignition r2 79 Incl. VAT. post and packing
RPM limiting control C2 42 Md. VA.T post and packing
'Kitten in case on ready built unit. dashboard mounting
on kit

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

10% Off on orders over £10
15% Off on orders over £50
20% Off on orders over £100

TTL

7400
7401
7402
7403
7404
7405
7406
7407
7406
7409
7410
7411
7413
7415
7416
7417
7420
7422
7423
7425
7426
7427
7430
7432
7437
7438
7440
7441
7422
7443
7444
7445
7446
7447

11

11
11
13
13
22
22
14
;4
11
16
35
22
22
22
11
22
22
22
23
22
12
22
25
21
11
60
55
55
60
75
85
80

toe

LOW POWER
74L00 CO 16
74102 16
74103 16
74104 18
741 06 18
74110 16
74120 16
74L30 16
74102 89

HIGH SPEED
74H00 IL 0.16
74H01 16
741104 16
741108 16
741110 16
74H11 15
74H20 16

8000 SERIES
8091 ci 33
8092 33
8095 76
8121 49
8123 88
8130 1 20
8200 1.42
8210 1.92

7448 CO 80
7450 12

7453 13
7454 14
7460 11
7464 21
7465 21
7472 22
7473 26
7474 26
7475 41
7476 26
7483 70
7485 80
7486 24
7489 1,50
7490 45
7491 71
7492 44
7493 44
7494 49
7495 49
7496 55
74100 1.25
74105 60
74107 27
74121 32
74122 50
74123 55
74125 50
74126 50
74141 68
74145 75

74151 £ 0.16
74155 18
74171 18
74172 27
74173 38
74174 38
74178 44
74185 85
74186 38

74H21 0 16
74422 18
74H30 18
741140 16
741150- 16
741152 18
741153 20

8214 £0,93
8220 93
8230 142
8520 71
8551 91
8552 1,37
8554 1.37
8810 44

9000 SERIES
9002 £0 21 9309 C 0 49
9301 63 9312 49

74150 £0.75
74151 60
74153 71
74154 105
74155
74156
74157
74161
74163
74164
74165
74166
74173
74175
74176
74177
74180 80
74181 2-50
74182 80
74184 1.55
74185 1,45
74190 95
74191 95
74192 90
74193 85
74194 95
74195 80
74196 100
74197 75
74198 1-70
74199 1-70
74200 190

74190 £0.93
74191
74193
74195
74198
741161
741165

oo
so
89

1.53
1.53
1,53

741155 £0.20
741160 21
741161 21
741162 20
74474 32

8811
8812
8822
8830
8831
8836
8880

£038
60

1-42
1.42
1 42

27
73

9601 £0 54
9602 49

1.05
1.25
1.25
1,15

95
95

8595 MEMORIES w/data 1ppr"
1101 256 ha RAM MOS £0-%1103

1024 bit RAM MOS 272
5203 2048 bit erasable PROM 13.68
5260 1024 b. RAM Low Power 2 16
7489 64 bit RAM TTL 1 50
8223 Programmable ROM 2 72

JANUARY SPECIALS
1/2 PRICE SALE
TTL
7447
7483
7490
74153
74180
74193
9602
74C00

BCD to 7 seg decoder -driver
4 bit binary full adder
Decade counter
Dual 4 -input muhiplecer
Parity generator -checker
Binary up -down counter
Dual one shot
Quad 2 -input NAND gate (CMOS)

LINEAR
95 301 Hi performance OP AMP mDIP
71 339 Quad comparator DIP
71
95

3401 5V positive volt reg. TO -220
3409 15V positive volt reg. TO -220

CALC CHIP
5005 12 dig. 4 funcL w/mem.

40p
35p
23p
32p
40p
43p
25p
11p

22p
46p
54p
54p

1-21p

CALCULATOR
& CLOCK CHIPS w/data
5001
5002
5005
MM5725
MM5736
MM5738
MM5739
MM5311
MM5312
MM5313
MM5314
MM5316

LED'S
MV 10B
MV50
MV5020

ME4
MAN 1
MAN 2
MAN 4
MAN 5
MAN 6
MAN 7
MAN 8
MAN 64
MAN 66
MCT2

12 DIG 4 funct fix dec
Same as 5001 exc btry pwr
12 DIG 4 lung w/mem
8 DIG 4 funct chain & dec
18 pin 6 DIG 4 fun.
8 DIG 5 fund K & Mem
9 DIG 4 funct Ibtry surf
28 pin BCD 6 dig mux
24 pin 1 pps BCD 4 dig mux
28 pin 1 pps BCD 6 dig mux
24 pin 6 dig mux
40 pin alarm 4 dig

Red TO 18
Axial leads
Jumbo Vts Red (Red Dome)
Jumbo VI, Red (Clear Dome/
Infra red cliff donne
Red 7 seg ,270"
Red alpha nun. 32"
Red 7 seg 190"
Green 7 seg 270"
6"high solid seg.
Red 7 seg. 270"
Yellow 7 se, 270"
4" high solid seg
6"high spaced seg.
Opto iSo transistor

£1.46
1.95
2.42
110
2,42
2-42
202
242
1 94
2.42
242
2.42

£0 14
8

18
18
18

1 38
2.72
1 18
1 62
181

74
2 17
2 45
2-55

38

MULTIPLE DISPLAYS
55511 I digit .12" red led II pin

lit, IC WI.
HP5081 5 digit .11 led mon. lens
7405 t on, lath
HP5082 I digit .11 LED mann.

7414 lens comm. cads.
INA17 4 disil 7 meg led RH dw ch.

nugn.
SP.4/5-04 4 digit .23" neon direct Inger-

e with NSOS/1.51, IN VDC. seg

8038 FUNCTION GENERATOR
Vollage controlled oscillator sine, square,
triangular output 16 pin DIP with data L2-50

MEMORY
7489 (82525) 64 bit RAM TTL 11-25
82523 Programmable ROM 12-00

MV5020 LED
Jumbo red dome 10p

7001 CLOCK CHIP
4-6 digit, 12-24 hr, alarm, timer & date circuits
with data 14-00

LINEAR
CIRCUITS

300 Pos V Reg (super 723)
301 Hi Perf Op Amp
302 Volt follower
304 Neg V Reg
305 Pos V Reg
307 Op AMP (super 7411
308 Micro Pwr Op Amp
309K 5V 1A regulator
310 V Follower Op Amp
311 Hi pert V Comp
319 Hi Speed Dual Comp
320 Neg Reg 5.2. 12. 15
322 Precision Timer
324 Ouad Op Amp DIP
339 Quad Comparator DIP
340K Po, V reg 15, 6, 8. 12, 15, 703

18,241
3407 Pos Volt Reg

(6V8V 12V 15V18V24V1 T0220
370 ACC/Squelch AMPL TO -5 or DIP
372 AF -1F Strip detector DIP
376 Pos. V Reg mDIP
'377 2w Stereo amp
380 2w Audio Amp
3808 .6w Audio amp
381 Lo Noise Dual preamp
382 Lo Noise Dual preamp
550 Prec V Reg
555 Timer
556A Dual 555 Timer
560 Phase Locked Loop
562 Phase Locked Loop
565 Phase Locked Loop
566 Function Gen
567 Tone Decoder
709 Operational AMPL

e.110 710 Hi Speed Volt Comp
711 Dual Difference Compar

1-80 723 V Reg
739 Dual Hi Pert Op Amp
741 Comp Op AMP
747 Dual 741 Op Amp
748 Freg Adi 741

1304 FM Mulpx Stereo Demod
1307 FM Mulpx Stereo Dernod
1458 Dual Comp Op Amp
1E12111 Dual LM 211 V Comp

Audio preamp
3900 Quad Amplifier
7524 Core Mem Sense AMPL
7534 Core Mem Sense Amp
8864 9 DIG Led Cash Dry.
75451 Dual Perepheral Dower
75452 Dual Peripheral Driver
75453 13511 Dual Periph. Driver

40694 75491 Ouad Seq Driver for LED
4071A 19 75492 Hex Digit Dover

40734 25

407)4 28

4075A 28

1-70

2.75

98

DTL
930
932

AL_ 936

10
10 946
10 944

10 949

10
962
963

10 937

CMOS

74(00 £ 0-21
74CO2 30
74C04 41

74(08 41

74C10 36

74(20 36

74C42 1-18
74(73 .85

74(74 C0-63 74C162 CI -78
74(76 93 74C163 1-78
74C107 82 740164 1-92
740151 1-59 74(173 1-59
74C154 1-92 74C195 1-65
74(157 1-20 80(95 82

74C160 1-78 80097 82

74(161 1-78

4000A
40014
4002A
4006A
4007A
4008A
4009A
4010A
40114
4012A

18

18

18

96

19

1-27
41

38

21

18

4013A £ 32
4014A 1-06
4015A 1-06
4016A 40

4017A 85

4020A 1-06
4021A 98
4022A
4023A
4024A

78

18

63

4025A
40274
4028A
4030A
4035A
4042A
40494
4050A
4086A
4068A

18

42
70

32

90
1-05

42

42

63

31

40784
4081A
4082A
45284
4585A

10
lo

£ 31

TO 5
mDIP TO -5
TO5
TOS
TO5
mDIP TO -5
mDIP TO -5

.T0.3
T0.5 mDIP 65
mDIP TO -5 58
DIP 71
901 74
DIP so

107
92

1-20

1 07
65
44
33

DIP 1-47
DIP 81
mOIP 69
DIP 98
DIP 98
DIP 54
mDIP 44
DIP 89
DIP 1.94
DIP 194
DIP 120
mDIP 1.20
mDIP 1.20
DIP 27
DIP 21
DIP 44
DIP 38
DIP 65
mDIP TO6 27
DIP or TO.5 44
mDIP 27
DIP 65
DIP 45
mDIP 38
DIP 107
DIP 44
DIP 33
DIP 1.04
DIP 142
DIP 137
wDIP 21
mDIP 21
mDIP 21
DIP 50
DIP

28 Data included with order on request.
19

1-14 ea. Add 40p ea. if item is not ordered.
1-49AL

CO, 43
18
43
49
52
38
60
91

Add 20p ea. if item is priced below 50p
25

Satisfaction guaranteed. Send bank cheque with order. If international money
order is used, send receipt with order. The above prices do not include any
taxes leviable by a purchaser's country of residence. Minimum order f2-50.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1708 MONTEREY, CA. 93940 USA

PHONE (408) 659-3171
ma Novo prts do not Inauct any axes InbabI by  purobr country el nosidiaa 4
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Join the Digital
Revolution

Understand the latest
developments in calculators,
computers, watches, telephones,
television, automotive instrumentation. ..
Each of the 6 volumes of this self -instruction course measures
116" x 81" and contains 60 pages packed with information,
diagrams and questions designed to lead you step-by-step through
number systems and Boolean algebra, to memories, counters and
simple arithmetic circuits, and on to a complete understanding of
the design and operation of calculators and computers.
Design of Digital Systems.

v-4!IN,es4A

Design of
Digital Sydems

Book 1 2=

E5 95
plus 50p packing and
surface post anywhere in
the world.

Payments may be made in
foreign currencies.

Quantity discounts available
on request.

VAT zero rated.

Also available-a more elementary course assuming no prior
knowledge except simple arithmetic.
Digital Computer Logic and Electronics
In 4 volumes:
1. Basic Computer Logic
2. Logical Circuit Elements plus 50p P & P.
3. Designing Circuits to Carry

Out Logical Functions
4. Flipflops and Registers

£3 - 95
Offer Order both courses for the
bargain price £9.25, plus 50p
P. & P.

Designer
Manager
Enthusiast
Scientist
Engineer
Student

These courses were written so that you
could teach yourself the theory and applica-
tion of digital logic. Learning by self instruc-
tion has the advantages of being quicker and
more thorough than classroom learning.
You work at your own speed and must respond
by answering questions on each new piece
of information before proceeding to the next.

Guarantee-no risk to you
If you are not entirely satisfied with Design of
Digital Systems or Digital Computer Logic and
Electronics, you may return them to us and your
money will be refunded in full, no questions asked.

r To: Cambridge Learning Enterprises
FREEPOST, St. Ives, Huntingdon, Cambs. PE17 4BR

Please send me.. set(s) of Design of Digital Systems at £6-45
each, p & p included

*or....set(s) of Digital Computer Logic and Electronics at £4.45
each, p & p included
"or.... combined set(s) at E9-75 each, p & p included

Name

Address

*delete as applicable
L No need to use a stamp-just print FREEPOST on the envelOpe. PELI

Enough books are
written about crime,

this one stops it.

Outside it's a book. Inside it's an ingenious
ultrasonic burglar alarm from Heathkit. The GD-39.

A complete kit that can be assembled in only a few
enjoyable hours, with the help of a very easy to follow
instruction manual.

The G D-39 works by transmitting a silent, ultrasonic
signal throughout the room. And continuously monitoring
it. Any movement made by an intruder in the room will
then automatically produce a change in the signal.
Which triggers off a lamp and, thirty seconds later, a
remote buzzer, that just you hear, or a loud bell.

Enough to scare the living daylights out of a burglar.
For more details, and a bookful of other ideas, just

post the coupon now for your Heathkit catalogue;
Or, if you're 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.

Heath (Gloucester) Limited,
Dept. PE -16, Bristol Road,
Gloucester GL2 6EE.
Tel: (0452) 29451.

The GD-39
Ultrasonic Burglar Alarm

rTo: Heath (Gloucester) Limited, Dept.
I GL2 6EE. Please send me a Heathkit
I catalogue. I enclose a 10p stamp for postage.

I
I

I
I
I
I

Name

Address

4=x"-- Postcode

PE -16, Gloucester
MEATH

Schlumberger
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SEW
PANEL

METERS
STOCKED AT

481 Oxford Street 311 Edgware Road
42 Tottenham Court Rd. 3 Lisle Street

branches or by mail order.

USED EXTENSIVELY BY
INDUSTRY, GOVERNMENT

DEPARTMENTS, EDUCATIONAL
AUTHORITIES ETC.

Over 200 ranges in stocked -other ranges to
order. Quantity discounts available. Send

for fully illustrated brochure.

CLEAR PLASTIC MODEL S0830
Size: 110 x 83mm

50uA C4 75
100uA E465
200uA CA 60
600uA 04 56
50-0. 50uA E465
100.0.100uA E460
1mA EA 50
5rnA EA 50
10mA E4 60
50.,A VI 50
100mA EA 50
500ma, EA 50
IA DC CA 50
SA DC EA 50
10A DC E4 50
60 DC E450

111W FOR
HI..73.x

CE
30.000 opv. Over-
load protection.
8/30/80/300/800/
1200V DC.12/60/
120/800/1200V AC.

3.°40AA//30200K/ 0mA.

10 to 83dB.

2K/
2 Meg Ohm.

OV DC
20V DC
50V DC
300V DC
16V DC
3000 AC
VU Meter

CA 50
CA 50
CO 50
£4 50
C4 60
(A 60
C560

CLEAR PLASTID MODEL SD640
Size: 85 x 64mm

5006 £4 20
10004 0415
200uA E410
500uA 04.05
600.50uA 0415
1000-100uA C4 10
1mA C405
SrriA £4 05
10mA 04.05 10V DC
50mA E4.05 20V DC
100mA EA 05 25V DC
500rnA EA 05 50V DC
IADC E405 300V DC
5A DC C405 15V AC
10A DC £405 300V AC
5V DC CA 05 VU Meter

EA 05
EA 05
f A 05
CA 05
CA 05
CA 15
CA 15
EA 95

CLEAR PLASTIC MODEL MR 45P
Size: 50 x 50mm
5004 E3 55
100uA C3 50
2000A C3.45
50004 03.30
60.0.50uA E350
100.0.100uA C345
500 0500uA [325
1mA E325
5rnA C3 26
10mA E3 25
50mA E326
100mA C3.25
500mA E3.25
IA DC £325
5A DC C325
10V DC E3.25
20V DC C3.25
50V DC C326
300V DC C325

15V AC
300V AC
5 Meter 1 rnA
VU Meter
IA AC
5A AC
10A AC
20A AC
304 AC

(3 0
C3 40
E3 5
Ea 0
E3 5 

3 15.
C3 5*
£3 6 

3 5 

CLEAR PLASTIC MODEL MR 52P
Site: 60 x 150mm

5004 £410
100oA £3.85
5001.0, C370
50-0.50uA E386
100.0.100uA E3 70
1mA 0365
SmA C3 65
10mA C3 65
50mA £365
1000iA (3.85
500mA E3.65
IA DC £365
5A DC C365
10V DC (365
20V DC 0365
50V DC 0365
300V DC C365
I5V AC C375
IntIV AC C3 75

5 Meter 1 mA
VU Meter
1A AC
54 AC
10A AC
20A AC
30A AC

E4 20
C4 85
C3 65 
C365
C3 66 
E3 65 
E3 65 

OUR PRICE £8.10
Pis & Ins 30p

CLEAR PLASTIC MODEL SW100
Size: 100 x 8Ornm
50uA £5.05
100uA EA 95
600uA El
160-0-60uA C4.96
100.0.100uA £A.90
1mA E475
IADC CA 75
6A DC E475
20V DC EA 75
50V DC CA 75
300V DC CO 76

1600 AC EA 90
00V AC E4 90

VU Meter C625

MODEL ED107 EDUCATIONAL METER
Size: 100 x 90 it 150rnm including terminals

A range of high quality
moving coil instruments
ideal for school aspen -
menu and other bench

tant is easily accessible
o internal

working.
(935 L

applications. 3" mirror
wale. The meter move -

100o4 CEI 20
50-0.50uA E8 70
1mA C840
10.1rnA CB 40
IADC C8.40
SA DC C8.40
5V DC £840
10V DC £840
15V DC C8.40

CLEAR PLASTIC MODEL MR 38P
Size: 42 x 42mm

60uA £346
100uA C3 40
200uA £3.30
500uA £3.10
50-0.600A C3.40
100.0-100uA £3.30
500-0-600uA
1 inA 03.06
1.0..1mA 03.05
2,nA E3.05
5,oA C305
10mA E305
20mA E3.05
5OmA C3.05
100mA E3.06
160mA 03.06
200mA C3.06
300mA C3.05
500mA E3.05
75OrnA [305
111 DC C305
2110C £305
5A DC C306
10A DC C305
3V OC C305

10V DC
ISV DC
20V DC
SOV DC
100V DC
150V DC
300V DC
500V DC
750V DC
15V AC
6011 AC
I50V AC
300V AC
500V AC
5 Meter lmA
VU Meter

C3 0
£30
C3 0
C3 0
E3.0
C3 1
E310
C31
C3 1
E3 1
£31
(315
(315
(330
E3 60
C410

CLEAR PLASTIC MODEL MR 85P
Size: 120 x 110mm

60uA E6 00
100uA C5 95
2000A C5 90
600uA £5.80
600-6004 [5.95
100-0.10004 [590

Cz 600-0.600uA C665
1mA C675
1.0-1mA £5.75 SOY DC CS 75
SmA C5 75 1500 DC C5 76
10mA '5 75 300V DC (5 75
60mA 06 75 ISV AC (585
100mA

_75 300VAC E585
SOOmA .5.75 6 Meter r nA (6 65
IA DC 05 75 VU Meter C710
611 DC C675 1AAC ES 75.
16A DC (676 6A AC C575'
30A DC " 9, 10A AC C575'
10V DC £575 20A AC C5 75 
20V DC £575 30A AC C5 75 

20V DC fti AO
50V DC C840
300V DC C8.10
500rnA 5A DC C9 5
5V 50V DC C9.50
5V 16V DC C950
1A 15A DC C950

CLEAR PLASTIC MODEL SD460
Size: 59 x 46mm

60uA 0386
100uA C3.80
2000A 03.76
500uA 03.70
50.0.50uA E3.80
1000-100uA [3.76
1mA £3.616
SmA 03.65 5V DC
10mA 0365 10V DC
SOmA E3 65 20V DC
100mA E3 65 50V DC
SOOmA El 65 300V DC
IADC E3.65 15V AC
6A DC [3.65 300V AC
10A DC C365 VU Meter

ri es
C3 65
E3 65
E365
El 66
E380
£3.80
E4 65

BAKELITE MODEL MR 65 size eooBomm
2504 C5 BO
50uA £440
100uA (A 35
50004 E4 05
50-0.60uA E4 35
100.0.100uA C4 30
500.0-50004 E3 95
1m4 C395
1.0-1mA C395
SmA C395
10mA (395
50mA £395 300V DC
100mA (3 95 30V AC
500mA
IA DC
2A DC
SA DC
10A DC
15A DC
30A DC
50A DC
5V DC
10V DC
15V DC £395 50A AC
20V DC £3 95 5000rA AC
50V DC C3 95 50inV DC
150V DC. C395 100mV DC

CLEAR PLASTIC MODfL MR 65P

£395 GOV AC
£3 95 150V AC
£395 300VAC
£395 SOOV AC
(395 VU Meter
£395 IA AC
£395 5A AC
Ert 20 10A AC
£395 20A AC
£395 30A AC

Si..: 85 78mm
5001 CA 35
100uA E4 25
2000A C4 20
5000A (4 15
50.0.50uA £425
I 000.100uA f4 20
5000.5000A C4.10
1mA
1.0.1mA
5mA
10n,A
50,nA
100mA
500mA
IA DC
54 DC
10A DC
16(10C
20A DC
30A DC
504 DC
5V DC
10V DC
1SV DC
20V DC
50V DC
150V DC

C410
(410
(410
C410
C410
CA 10
EA 10
CA 10
CA 10
EA 10
EA 10
CA 20
El 26
EA 10
E410
0410
04 10
0410
CA 10
EA 10

E3 95
C3.96 
£395
(3 95.
C395
C3 95 
ES 20
C395
C3 95 
C3 95 
C395
(395
C395
E3 95
04 15
C415

00V
5V DC
OV AC
50V AC
00V AC
00V AC
Meter 1mA

VU Meter
IA AC

A AC
10A AC
OA AC
OA AC

50A AC
50mA AC
100mA AC
200mA AC
600mA AC

CA 1
CA 2
EA 2
CA 2
CA 2
EA 3
CA 8
E5 2
CA 1
C41
E41
E4.1
EA .1
EA .1
EA 1
CA 1
C41
E4.1

U4323 MULTIMETER
20,000opv. Simple
unit with audio/IF
oscillator. Suitable
for general receiver

IT.67275/10=250/
500/100V DC.
0.5 5. 500 500mA DC. Resistance.

10. x 100. x 1,000. x 10.000 (500,
50011. Skil, 501q2 centre scale)
Battery operated. Size: 160 x 97
40mm. Supplied in carrying case com-
plete with net leads.

OUR PRICE £8.60,p P B Ins 60p

MODEL C7208FM
30,000 opv DC.
15.000 ow" AC.
13,3/15/513/300/800:

1200 V. DC. 6/30/
120800/1200 V. AC.
DC Resistance x1,
x10, x100, x1000
(500 centre wale)
DC Current 3004/
3/30 600mA. -2010 +63dB
OUR PRICE f9.65 P/P 8, Ins 30p

BATTERY/LEVEL PANEL
INDICATOR )(... mm-
1:51-81TUt-Out.'
181012 men
approx-
OUR
PRICE
95p P/P
'111Ins1503iscounts for quant ty

U4324 MULTIMETER
High sensitivity,

SIM17i1/2"'
60/120/600/1200V
DC. 3/6/15/60/150/
300/B00/900V AC.
Current: 0.06/0.6/
8/80/600mA/3A DC.
0.3/3/30/300mA/
3A AC. Resistence:
25/500 ohms/0.5/5/50/500k ohms/5
Mohms. Decibels:.12d13. Size
167 90 83rnm1. Supplied comp-
lete with teat leads. W.* diode cod
instructions.

OUR PRICE f10.60p,P & Ins 60p

EDGWISE MODEL PE70
Size: 90 x 34mm
6004 EA 55
100uA CA 50
2000A C4 45
600uA C4 30
SO 0 50u4 CA SO
100 0 100uA E4.45

C426lmA

10V DC £4.25
300V DC CA 35
VU Meter f5 50

2411' Wide Angle
1mA METERS
MW1 8 80 e8Ornm

[7.45 P & P Ins 15P

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS
Excellent quality et low cost. Input:
230V 50/60Hz. Output 0-2130V.
MODEL 5260 BENCH MOUNTING

P/P & Ina
1A E7.317- El .60
8A E19.45 - E1 .50
10A E23.76- E1.50
12A E25.90- El .59

.20A E130.45 - E1 50
25A E84.75 -(1.50

U4315 MULTIMETER
Sturdy 43 -range
multimeter for
current and
voltage in DC
AC circuits with
freq. 45-20k Hz
and DC resis-
tance. capaci-
tance.
etc.
Ranges:
DC 50
u11/100pA/
0.51A/1/5/25/
100/600/2500( DC 75mV/1V/2.5/5/
10/25/100/250/500/1000: AC 0.5
mA/1/5/25/100/500/2500: AC 11//
2.5/5/10/25/100/250/500/1000; DC
3000. DC 5k 0/50/500/5000: -15db
+2dB. Complete with steel
carrying case and leads. manual.
OUR PRICE f10.80p'P & Ins. 60P

'Items with asterisk are Moving I on
type, all others are Moving Coil

ALL PRICES
INCLUDE VAT

BARCLAYCARD
& ACCESS Phone
your order to
01 -200 1321 or
call into any branch

BAKELITE MODEL S80 Enlarged Window
Size: 80 x 80mm

50uA CA 96
100uA CA 90
500uA C4 60
50 0.50uA C4 80
100.0.10004 CA 85
1mA £4 60
IADC £460
SA DC C460
20V DC EA 60
SOV DC CA 60
300V DC E4 60
300V AC EA 75
VU Meter £5 95

POSTAGE/ PACKING & INSURANCE 15p

TM K 200 MULTIM ETEIFKIT
Build yourself a
quality 20000 coy.
multimeter and
82. money.
Complete kit with
meter scale,
movement end
rotary range
selector ready
mounted in
cabinet. All parts.
batteries, test prods and
nstructions. Ranges 0 0 6 6 30

120'600'1200V D.C. 0 6 30 120
600 1200V A.C. Current 0 0.6 6
60 600mA. Resistance 0 10
1001( 1 10 Meg ohms. Decibels

20 to +63db. Si. :90 0 150
35mr,

OUR PRICE f9.65 P/P Bt Ins 30P

MODEL T-2 MULTITESTER
RANGES:
DC Voltage:
5-26-60-250
500 -1K -2.5K
(20.000 Ohms
per Volt)
AC Voltage:
10.50-100-500-
1000 Volts
(10.000 Ohms
per Volt)
DC Current:

0-50pA. 0-2.5MA.
0-260MA
Resistance: 0-5K, 0-8mg (300 ohm
and 30K at c eeeeewale)
Capacitance: 101.10F to .001oF to
0010. to .10F Decibels: -20 to

22 DB, includes leads,
end soft carrying case!
OUR PRICE f9.95
P/P & Ins. 80p
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U4312 MULTIMETER
extremely sturdy
instrument for
general electrical
use. 667opy.
0/0.3/1.5/7.5/30/
60/150/300/600/
900V DC & 75mV.
0/0.3/1.5/7.5/30/
60/150/300/600/
900V AC. 0/300uA/
1.5/6/15/150/60/
600mA/1/1.5/6A
DC. 0/1.5/6/15/
60/150/600mA/
1.5/6A AC. 0/200/3k/30k ohms. DC
accuracy 1%. AC 1.5%. Knife edge
pointer, mirror scale. Complete with
sturdy metal carrying arse, leads and
instructions.
OUR -PRICE £11.601.0,3, in.eop

TMK MODEL TVII50K
46 ranges, mirror
scale. 50k50k DC
50kN AC.
DC Volts: 0.125/
0.25/1.25/2.5/5/10/
25/50/125/250/
500/1000. AC Volts
1.5/3/5/10/25/50/
125/2513/500/
1000. DC current
25/50uA/2.5/5/25/
50/250/500mA/5/
10A. Resistance:
10k/100e/1 Meg/
10 Meg ohms. -20 to +81.5dB.
OUR PRICE £13.50pia a Ina eon

KAMODEN 360 MULTIMETER

OC
sensoitZnitk

AC 10kohmN
6" mirror scale.
overload protect -

r11217/ 2°551
1000V DC. 5/10/

'50/250/100V
AC. Current:
0.01mA/0,5/5/50/
500mA/10A.
Resistance: 0.1/
1/10/100 ohms/
1/10/100k ohms/
10/100k1 ohms.
Decibels' -20 to
1400d13. Battery operated. Si..: 180 x
140 80mm. Supplied complete with,
test leads etc.
OUR PRICE £16.90 P/P &InsflOp

U4313 MULTIMETER
High sensitivity
(20,000 opv on
DC and 2.000
opv on AC) and
accuracy 011.5
on DC and 2.5%
on AC. Ranges:
DC and
AC
current, I
0.6 mA/
3/15/60/
300/1.5A,
DC and AC
Voltage:
1.5V/3/7.5/
15/30/60/150/300/600; DC resis-
tancelkohm/10/100/1.000, -10 to
4-12d13, etc. Complete with steel
carrying case and leads. manual.
OUR PRICE £14.90

p/p & Ins. 600

Model HT10084 MULTIMETER
Overload Protwted,
shock proof circuits.
9.5uA Meter with
mirror scale. Sensitivity
100kV. Polarity change
witch. Rarwa: 0.5/2.5/
1450/250/500/1,000 r
Volts DC. 2.5/10/50/
250/1,000 Volts AC.
DC resistance' 0-20/
200k/2/20 Meg. ohms.
DC current:- 10/2501,4/2.5/25/250
mA/10A. AC current: -0-10A. -20
to +62dB. Operates from 2 x 1.5V
batteries. Size: 180 x 134 x 79nrm.
OUR PRICE£21.513pie & Ins 60p,

KAMODEN HM7208 F ET VOM
Input impeder,. 10
Mhms. Range...-
0/.25/1/2.5/10750/ego
1000V DC. 0/2.5/10
50/250/1000V AC.
0/25uA/2.5/25/250
mA DC.
0/5k/50k/500k/5 M
500 Megohms

OUR PRICE
f24.301P/P & Ins OOP

S100TR MULTIMETER
TRANSISTOR TESTER
100,000opy. Mirror
scale. Overload
protection. 0/0.12/
0.6/3/12/30/120/
600V DC. 0/6/30/
120/600V AC.
0/12/600uA/12/
300mA/6/12A DC
0/10k/1 Meg/
100 Meg.
-20 to +50dB.
0.01-0.2 MFD
Transistor tester measures Alpha, Bela
and ICO. Complete with mstruchons,
batteries and leads.
OUR PRICE f22.65p P & 105-601,

CI5 PULSE OSCILLOSCOPE
For display of pulsed
and periodic wave-
forms in electronic
circuits. VERT. AMP.
Bandwidth: 10MH..
Sensitivity at 100kHz
VRMS/mm: 0.1-25;
NOR. AMP. Band.
width: 500kHz.
Sensitivity ay 100141z
VRMS/mm: 0.3-25
Preset triggered sweep
1-3000ww. Free running 20-200
kHz in nine ranges. Calibrator pips.
220 x 360 x 430mm. 115-230V AC.
OUR PRICEE47.50 '''Pa In'£1.60

370WTR MULTIMETER
Features AC current
ranges. 20,000opy.
0/0.5/2.5/10/60/
250/500/1000V DC.
0/2.5/10/50/250/
500/1000V AC.
0/50uA/1/10/100
mA/1/10A DC.
0/100mA/1/10A
AC. 0/5k/50k/500k/
5 Meg/50 Meg.
Decibels: -20 to +62dB.
OUR PRICE £21.50arn a;in.eop

MODEL TE20 RF SIGNAL
GENERATOR
Six bands. 120kHa -
260MHz. Dual output
RF terminals. Separate
variable audio output.
Accuracy t 2%. Audio
output to By. Power requirements.
105-125V, 220-240V AC. Size:193
x 265 x 150mm. Complete with test
leads etc.
OUR PRICE £20.45p P & Ins 60O

NEW COLORING CK 2 KIT

Belt -drive 2 -speed turntable in kit
form complete with pick up arm
and head shell. P P &
OUR PRICE f21.15 Ins 11 36

INCREDIBLE FERGUSON*
CASSETTE DECK BARGAIN

U4317 MULTIMETER
'High seneitivity
instrument for field
and laboratory wqrk.
Knif dge ee pointer.
86mm. mirror scale.
Overload protection.

Ranges: 100mV/
0.5/2.5/10/25/50/100/250/500/1000
V DC. 0.5/2.5/10/25/50/100/250/
500/1000V AC. Current: 50sA/0.5/
1/5/10/50/250mA/1/5A DC. 0.25/
0.5/1/5/10/50/250mA/1/5A AC. Ras.
istance: 0.5/10/100/200 ohms/1/3/
30/300k ohms. Decibels: -5 to +10dB
Battery operated. Size: 210 x 115 x
90mm. Supplied in carrying case corn.
piste with leads.
OUR PRICEE18.35 p/P& Ins60p

MODEL AF.105 VOM
50,000 adv. Mirror
scale. Meter
protection.
0/3/3/12/60/120/
300/600/1200V DC.
0/6/30/120/
300/600/1200V DC.
0/30pA/6/
60/300 mA/
12 Amp. 0/10K/
1m/10m/100
Meg Ohme.- 20 to 17 dB.
OUR PRICEf13.50P,P e Ins 60p

KAMODEN 72.200 Multitester
High sensitivity
tester. 200,000 opv
Overload protected
Mirror scale.
Ranges: -0/.06/.3
3/30/120/600/
1200V DC. 0/3
12/60/300/11200
V AC. 0/6(1A/
1.2mA/120mA/
600mA/12A DC
0/12A AC. -20 to
+63dB. 0/2k/200k/
2 Meg/200 Megohm
OUR PRICE £24 30n/a a. in. 600

THE

FERGUSON 3429
Stereo Cassette Deck is being
offered by LASKYS at an incredible
price, and this is what you get a
beautiful teak: aluminium

deck with 3 -digit tape
counter, manual or automatic
level controls. DIN input output.
slider controls, level meter. -
monitor earphone output, and a
stereo microphone with deck
eta d PIP & Ins.
OUR PRICE £37.50 fl e6

WALKIE TALKIES
SKYFON NV7
Super low cost
transmitter/
receivers. 100MW
with call buzzer and
on/off volume
control. 7 transistors
Telwcopic rod
antenna.

OUR PRICE E43.60
pe PAIRP/P & Ins 50p
NOT LICENSABLE
IN THEU K

NATIONAL
I

PORTABLE

MULTI -BAND

RADIOS
0

Two magnificent multi -band
portable (DC) radios from Notional
Panasonic - one of the world's
largest manufacturer. of fine
radio equipment. The RF-1105 (not
illustrated) is an AM/FM 5 -band
(FM /LW/MW/SW1/2) 15 -transistor
19 -diode unit with station presets.
slider lave) controls. fine tuning,
and a full. smooth sound I And the
RF-1700isan 8 -band (FM/AIR/
PSB high/PSB low AM/Mari./
SW1 /SW2) radio with band
indicator, dial light, loudness
control. AFC, fine tuning, tone.

end squelch -a reel enthusiast's
radio!

RF-905 P/P & Ins.
OUR PRICE £34.95 £1.35

RF-1700 P/P & Ins
OUR PRICE E62.50 £1.35

LOUDSPEAKERS AT LASKYS
Hundreds of incredible loudspeaker bargains at LASKYS -- Famous names
like TANNOY. WHARFEDALE. and GOODMANS, and all offered at
astoundingly low prices! Hurry whil stocks last!

U91 Clamp VOLT
AMMETER
For measuring AC volt-
age and current without
brwking circuit. an9W
300/600V AC. CuRrrent:
10/26/100./25g1/500_A.
Accuracy 4%. Sian 204
9944 x 36mm. Complete

th carrying use, leads
and fuses.

OUR PRICE EISA° nip in.eop

MODEL AS.100D VOM
100,000 opv.
Mirror scale.
Built-in meter
protection. 0/3/
12/60/120/300/
600/1200V DC.
0/6/30/120/300/
000V AC. 0/10pA/
6/60/300mA/
12 Amp. 0/26/
200K/2M/200 Meg
Ohm. - 20 to  17 dB.
OUR PRICEE18.90P/P& Ins130p

TE-20D RF SIGNAL
GENERATOR
Accurate wide range ell r.
signal generator
covering 120 kHz -500 0 -

MU: on 6 bands.
Directly calibrated

3;_416
Variable R.F.
ttenuate, audio output. Xtal socket

for calibration. 220/240V arc.
Brand new with instructions.
Sire 140mm it 216mm a 170n.
OUR PRICE £24.30 P .P & Ins 60p

SINCLAIR SPECIALS
AT LASKYS

These Sinclair Prowl 80 modules we famous world wide for the ease
with which they make up into highquality. reliable Hi. Fi nom
Thanks to special purchases. TASK VS have slashed prices to the boner
Compare these prices you'll be amazed 
SINCLAIR Project 80 Modules SINCLAIR DM2 DIGITAL
zso Power Amp. £3-76Fl I les lOs MULTIMETER
260 Power Arno. £6 96,61166- Sri
Stereo 80 Pre -Amp £750 P P & Ins 15p
Active Filter Unit CO 50P P 6 Ins 15P
FM Tuner £7.50 P P Ins 15c

Stereo Decoder Ca 95P P & Ins I Sr
PZ5 Power Supply £2 75P P & Ins 501,

P213 Power Supply CO 50P P & Ins 50P
P28 Power Supply ET 90P.  & Ins 30P
Transformer for P28 £5.05 P/P & Ins 301,

MODEL 500
30,000 opv with
overload protect-
tion. Mirror wale.
0/0.5/2.5/10/255
100/250/500/
1000V DC.
0/2.5/10/25/100/
250/500/1000V
AC. 0/500A/5/50/
500mA. 12A DC.
0/60k/6 meg/60 megohms.
OUR PRICE £15.051.in nIne6Op,

SWR METER Model SWR3
Handy SWR meter for
transmitter antenna align

ent with built-in field
strength mater. Accuracy
5%, Impedance 52' Indic.
ator 1004.1A DC. Full
scale 5 section collapsible
antenna. Size 145 x 50 x
60mm.
OUR PRICE £4.55F P & Ins 60P.

U4341 Multimeter &
Transistor Tester
27 recipes.18.7°°X"
Overload protect .

Ranges: 0.3/1.5/6/
30/60/150/300/900V
DC. 1.5/7.5/30/150/
300/750V AC.
Current: 0.06/0.6/
6/60/600mA DC.
0.3/3/30/300mA AC.
Resistance: 0.06/
0.6/2/6/20/60/200k ohms/2 Mohms.
Battery operated. Supplied complete
with probes, leads and steel carrying
case. Sias: 115 x 215 x 90mm.

OUR PRICEf11.85 & Ins 60p

KAMODEN TT35
TRANSISTOR TESTER
High quality
instrument to
test reverse leak
current and DC
current. Ampli-
fication factor of
NPN, PNP, diodes,
transistors, SCR's
etc. 4" square
cLew wale meter.
Operates from
internal batteries.
Complete with
instructions. leads
carrying handle. I, P &
OUR PRICE £18.90 Ins 60p

ARF 300 AF/RF SIGNAL
GENERATOR
All transistorised
compact fully
portable. AF sine -
ways 18Hz to 220
kHz. AF square
wave 18Hz to 100k
Hz. Output Square/
Sine wave 10V.
RP RF lOOkHo to
200MHz. Output
1V marainum.
220/240V AC operation. Complete
with instructions and leads.
OUR PRICE f40.50P/P & In. hop
TRANSISTORISED L.C.R. A.C.
BR 8 MEASURING BRIDGE

flUCRI

A new portable
Midge offering

54 :Ict:e.lte.cnvt = and

4.4,J IIJI .L.0 cost Resistance:
6 ranges: 0.1

ohm -11.1 megohm c 1% Induct -
wee: 6 ranges: 1 microhenry-111
henries C 2% Capacity: 8 ranges:
lOpf-1110 mfd k 2% Turns Ratio:
6 ranges: 1:1/1000-1:11100 . 1%
Bridge Voltage at 1.000cps. Opera-
ted from 9 -volt battery. 100 micro -
amp meter indication. Sae 7i" x
5" x 2"

OUR PRICE £29.707.::op

TE22 SINE SQUARE WAVE
AUDIO GENERATOR
Sine 20cps
to 200kHz
on 4 bands.
Square 20
u to
kHz. Out

30
put

groirOhen%

200/250V
AC operation. Supplied brand new
guaranteed, with instruction manual
and leads.
OUR PRICEf26.90 P,P Ins A -OP

SINCLAIR
PROJECT
805
Now available
at special low
LASKYS prices

the famous
project 805 no.
solder amplifier kit. Included are
all necessary wires. push -on
connectors. P80 pre -amp, two Z40
power boards giving 12w rms/ P215
power supply, and a
comprehensive manual.
List Price £4993

OUR PRICE E17.50 IA.65

41.41111M11
"/

91111
SINCLAIR PROJECT 80
RECEIVER
World-famous Sinclair modules in
sophisticated black -metal
Scandinavian livery delivers 20
watts rrns per channel into 8 ohms.
with FM stereo tuner all slider
controls on the tuner section are
neatly recessed into the top of the
unit. Fine performance and truly
re a kable value for money.
OUR PRICE £56.25
P/P & Ins. Et 65
SINCLAIR PROJECT 80
AMPLIFIER
Lower -powered than its receiver
brother. but still a solid 61 w rms
per channel, with the same superb
performance standard. Here at
last is a budget amplifier without
the "budget look". p/p & Ins.
OUR PRICE £28.10 65

Will measure AC and DC volts, AC
and DC current, and r.istence in 
total of 20 ranges. The large light
tmitting diode display will reed up
o 1999 and automatically indicate

polarity. Indication of positive and
negative overload is also provided.
The instrument is fitted with a
combined carrying handle end
bench stand end sockets are
provided for the connection of en
external power supply.
RANGES:
DC VOLTS:, 1v,10,100,1000v
AC VOLTS: 1v, 10v,100v.1000v..
DC CURRENT: 1 rnA.10mA.
100mA.1000mA.
AC CURRENT: 1 mA. 10mA.
100mA, 1000mA.
RESISTANCE :1 k. 10k.100k,1000k.

OUR PRICE £63.70 P/P 8,1..50P

SPECIAL OFFER!
SINCLAIR 4000 AMPLIFIER
AND FM TUNER
Slimline elegance and great
performance from SINCLAIR -the
4000 amplifier gives 17W R MS per
channel (both driven) into 8 ohms,
phones jack, active switchable
scratch filter, low noise and
distortion, and much more.
List Price £74.96 p/p & Ins.
OUR PRICE E33.95 £1.011
A perfect match for the 4000
amplifier is the 4000 FM tuner.
which boasts a capture ratio of
3dB. sensitivity of 3pV for 30dB
quieting. stereo beacon. etc.
List Price £62.43 P/p & Ins.
OUR PRICE £29.95 £1.65

ALL PRICES INCLUDE VAT
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CALCULATOR
PRICE
BREAKTHROUGH!

LLLI
.:J

JJJJ_J

CASIO PERSONAL MINI
ELECTRONIC CALCULATOR
Mini-sieed pocketable calculator
at an amazingly low price. Simple
too  provides four basic
functions with automatic
constant. 8x 6 Digit green display.
Square/Power and reciprocal.
Fully floating decimal. Size only
51"x21 -x1".
ONLY £4.95 p/p & Ins. 50P
AC ADAPTOR £4.05 optional extra

ELECTRONIC CALCULATORS

1444

t:
We carry  tremendous range of
both pocket end desk calculators
by Sinclair. Hanimex. Texan.
Hewlett. Packard. Novus. Casio.
Unitres, Litronix. etc. etc.
Owing to the demand it is not
possible to include them in this
advertisement. so send for our
latest price list or cell into any
branch

GARRARD
AT LASKYS
LASKYS know how good G
is. so westock n enormous
selection of Record Deck Packages
and Chassis Units

RDP 14
One of the most popular record
decks, the SP25 9e now in its Mark
IV livery. and performs better then
ever. With fine G d styling and
precise attention to production
detail, the SP25 Mk IV features
the famous G d synchronous
motor, a low mass arm for minimal
record wear, calibrated stylus
force. bias compensator, and a
host of other facilities. The fully -
damped cueing lets you lay the
included Shure M756SM cartridge
gently in the groove. The teak -
veneered plinth and smoked
dustcover protect both deck and
records.
OUR PRICE £40.35
p,p & ins. f1A5

MINIATURE ORGAN
MUSIC MASTER AM100

Spanning
nearly two

octaves.
including

semi-
tones.

This instrument
will give hours of enjoyment
to all the family. Beautifully

finished. The Keyboard range can
be adjusted to be in tune with any.

instrument. Operates from
internal 9V battery. Fitted with
on off switch. vibrato switch.
earphone socket and external

9V D.C. socket.
Size 229mm 127mm i-i-134mm

OUR PRICEf 8.25 P P & Ins 50p1

FANTAVOX FMT1 STEREO
FM TUNER
9v Battery operated FM Stereo
Tuner with A.F C. FM88 108 MHz
Seven section telescopic aerial.
Edgewise Tuning and volume
controls. Size only 151 x6114108inm
Socket for external power supply
Simple connections.
OUR PRICE E12.40 ins

2..,P,a

HI-FI
CATALOGUE

OUT NOW Our Bumper 48 -page
LASKYS Christmas Catalogue.
packed with the best in 141.Fi,
accesories, calculators, test gear,
explanations of LASKYS great
services AND a lot of GREAT
GIFT IDEAS!
Get one FREE from any LASKYS
branch, or fill in the handy
coupon below. A must for every
electronics enthusiast!

fl,01110I13,1011-1111C
EXCLUSIVE TO LASKYS
AUDIOTRONIC Model ATM1
Top value 1,000
opv pocket multi

17/.11;4/.2W1,-000
volt AC and Di..
DC current 0-1mA/
100n1A. Resistance:
0/150k ohms.
Decibels: -- 10 to
22dB. Size 90
BO x 28mm.
Complete with
test leads.

OUR PRICE f7.95P/P in. 25P

AUDIOTRONIC ACD 7700
Cassette Deck with Dolby.
Twin VU meters, program counter,
DIN end phono input outputs.
level slider controls, in sleek black
brushed aluminium, and teak
Frey. response: 40 12 kHz on
normal tape and 40 16 kHz on CrOt
tape. W F and with the Dolby
Noise Reduction System in. a
signal to noise ratio of 57d8
OUR PRICE 09.95 p p &his

AUDIOTRONIC MODEL ATM5
Jewel movement,
ettracoyely rnoulded --401.1111W -
case with edgwise

Renee: 0-3/15/150/
ohrns adjustment.

300/1200V AC,
12500 opyl. 0-6/30/
300/600V DC.
15000 ape/. 0-300
u A/O-300mA DC.
Resistance: 410 &
x 100. -10 to 16dB.
Supplied with battery
test leads and data
b oklet. S'ee. 121 x 73 x 29mm.
OUR PRICE E5.40 PrP & Ins 25p

ADC22
24 hour

k d'
coverIng MW FM wave-
bands. 60 -minute sleep timer.
timer. Choice of Grey or White
cabinet Pr/. &
OUR PRICE £17.50 0118 pp

SENN-SOUND 4 -CHANNEL
ADAPTOR
Simple couple this unit to your
existing stereo amplifier and add a
pair of speakers. and enjoy the
realism of the concert hall.
OUR PRICE E4.95 57.35

ELIZABETHAN 8/LI-
8-Trock Stereo Player. Home
8.Track player with automatic and
manual programme change and
illuminated channel indicators for
use with your hi ft system. Size
71 -w 412"D s 24 "h. List Price
[28.90.

OUR PRICE £14.90 1;..PC, 35

AUDIOTRONIC HEADPHONES
LSH2O Individual
volume controls

Mono stereo switch.
40-19.00 Hz 8 ohms
OUR PRICE E6.50

P P & ins 50p

LSH30 individual
tone and volume

4controls. Mono
stereo switch.
30.20.000 Hz. 8 ohms
OUR PRICE E10.50 p p & Ins 30p

LSH40 Two.way
speaker system.

Individual volume
controls. 20-20.000 Hz.

Bohm
OUR PRICE £12.95

P P&Ins 30p
LSH 100
O st a cl

lightest head-
phones. with the
same high quality
reproduction.
OUR PRICE
f14.95
P,P&Ins.f1 10

it Y

3.1)

LSH BO
Individual

volume
controls. 20-

20.000 Hz
8 -100 ohms.

OUR PRICE
£14.50

P/P & Ins. £1.10

AUDIOTRONIC AHA101
Stereo Headphone Amplifier
All silicon,
transistor z - - -
amplifier openet.

from mag.
netic, :ramie

Inputs with
twin stereo headphone outputs and
separate volume controls for each
channel. Operates from 9V battery.
INPUTS: 5mV and 100mV.
OUTPUT: 50mV par channel.
OUR PRICE f10.65P P &Ins 30P

AUDIOTRONIC
LOW NOISE CASSETTES
MODEL 5 10 16
C60 E2 05 E3.88 £5.50
C90 [2.81 E5.34 £7.57
C120 f3.59 f6 80 [9.64

AUDIOTRONIC HIGH ENERGY
LOW NOISE CASSETTES
MODEL 5 10 15
C6OLN E3.59 f 6 80 E9 64
C9OLN £5.13 E9.72 C13.77
C120LN E6.15 £11.66 E16.52

p p & Ins. 15p per order

See the rest of the exclusive
Audiotronic range - stereo
receivers, speakers, amplifiers.
tuners pickup cartridges (made
for us by SHURE,, digital clock
radios. and cassette radios  all
built to the same high standard,
all at realistic prices I

A SERVICE THAT MAKES SENSE!

CUSTOMER SERVICES our Customer Services
Division at Head Off ice will answer all your enquiries- just ring
01 200 1321

EXPORT Personal exports arranged for ov eeeeee visitors.
Goods specially packed. insured and despatched to all parts of the
world at minimum cost exclusive of VAT. Payment by bank
transfer. certified cheque. postal order or money order in
any currency.

LASKYS GIVE YOU CREDIT!
Cheques to the value of [30 accepted from personal shoppers with
bankers card. In other cases and for amounts in excess of C30.
Please allow time for clearance. Bankers Drafts accepted. Cheques
to any value accepted for mail orders.

BARCLAYCARD & ACCESS
Phone your order to 0l-2001321 or call
into any branch

I in Am hen

YOUR NEAREST BRANCH: NOTTINGHAM5.7 Lower Parliament Street 48987
LONDON (01) OXFORD 16 Westgate Centre 722870
491 Oxford Street WI 493 8641 READING
10 Tottenham Court Rd. WI 637 2232 6 Friars Walk. Friars St. 0734 595459
33 Tottenham Court Rd. WI 636 2605 RICHMOND 32 Hill Street 948 1441
43 45 Tottenham Court Rd. WI 636 0845 ROMFORO 86 South Street 20218
257 8 Tottenham Court Rd. WI 580 0670 SLOUGH
3 Lisle Street. WC2 437 8204 Umt 65. Queensmere Centre 24401
118 Edgware Road. W2 723 9789 SOUTHEND

207 Edgware Road. W2 723 3271 SWINDON 12 Brunel Pl. Now Open
612241193 Edgware Road. W2 723 6211 205/206 Churchill West

311 Edgware Road. W2 2620381 TUNBRIDGE WELLS
346 Edgware Road. W2 723 4453 53/57 Camden Poad
383 Edgware Road.

23242
W2 723 4194 WOLVERHAMPTON

109 Fleet Street ECA 353 5812 30 Wulfrun Way 23384
15 23 Fleet Street. ECA
LEWISHAM 29 Riverdale.
The Lewisham Centre

3361° .3

"''
2133, AALWLEBERKANCHESOPEN 6 FULL DAYS

BIRMINGHAM HOURS OF BUSINESS
Monday 9.30-6prn Tuesday to116 Corporation Street 021-236 3503 Saturday pop 6

BRISTOL
16-18.20 Penn Street
CHATHAM
The Pentagon Centre
CROYDON

The Arndale Centre

AC IHIR rl aSnT,Mh eAsSa Sp el In0 forP P nl No rG1046 Whitgift Centre 681 3027
mal businessDARTFORD

Now Open Christmas Eve 9-6pm Closed Christmas
KINGSTON 38/40 Eden St. 546 1271 Day and Boxing Day. Reopen Saturday
LEICESTER 45 Market PI 537678 December 270.
NORTHAMPTON All prices correct at 30/10/75. but
78 Abington Street 35753 subject to change without notice E. 80.E.

20421
Late Openings :481 Oxford Street and

Tottenhamn Court Road Open until
Spy Thursday

nesdays
Nottingham branch openNow Open

un

TO LASKYS CUSTOMER
SERVICES DIVISION (Dept PE1)
Audiotronic House, The Hyde, London NW9 6JJ.
Tel : 01-200 1321

Please send me the following items

Name

Address

Signature

TOTAL
PURCHASE PRICE (Inc PIP & Ins

Please send me FREE 32-pagelii-Fi catalogue price list
I enclose cheque postal order money order

I wish to pay by Barclaycard/Access and my number is

ALL PRICES
Reg,lerea m England No 107947 AI Lower Grosvenor Pia, London Sol OE%INCLUDE VAT L
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. INVERTORS P.E. ORION STEREO ASTRO IGNITION

AMPLIFIER "-----

m

.
II

L
i ir,
- r....

- .
.

240v-50Hz from your 12v car battery. 20 + 20 Watts r.m.s. into 8 ohm load. Distor- ASTRO IGNITION SYSTEM,
25 watt -E4.20 150 watt -419.10 ,, Complete kit of parts for this. 40 watt -E7-35 300 watt (12v) -E22 .85 non less than 0.01% 100Hz-10kHz. Frequency
75 watt -E10 . 71 300 watt (24v)-£23.75 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 £12.50 incl.

IS for use. Price list sent on receipt of s.a.e.
Prices include post & packing. VAT. Thousands have used this

M
P.W. AUTOMATIC EMERGENCY This is a power amplifier of superb quality system both home and abroad.

SUPPLY Consider these advantages more
240v-50Hz-150 watt invertor with built in incorporating the very latest design features.

power, faster acceleration, fuel0 battery charger. In event of power failure Professional hi-fi enthusiasts have classed itswitches over automatically from battery economy, excellent cold starting,li charging to invertor operation.- Cot. as as fantastic and real value for money. The smoother running, no contactappeared in Dec. 72 P.W. Complete kit of
M parts (excluding meter) E22.50 4- El -10 p. &p. CCT incorporates a low flux transformer and breaker burning. Also because of
I. FLUORESCENT LIGHT INVERTOR KIT inputs for disc. tape, tuner, etc. the high energy spark, the fuel

8 watt -12v -Fluorescent light, suitable for mixture can be made weaker giving
tents, caravans, houses, boats & secondary
lighting for factories, hotels. etc. further economy and fewer plug
12"-8 watt -22.90,25p p. & p. Built up- Complete kit of parts including slim line problems. Fitting time when built
84 + 25p.
21"-13 watt -23.30 + 30p p. & p. Built up- bookend case, silk screened front panel & 5 minutes approx. Please state
84.50 + 30p. whether positive or negative earth.knobs. £43 incl. VAT & p. & p.

TRANSFORMERS & COILS Trade and export enquiries wel-. Both high volume & small order capacity comed.available.
III Special offer. Miniature mains transformer The bookend case, I.C.s & semiconductors, P.C. ASTRO ELECTRONICS

12-0-12v-6V.A.-85p plus 10p p. & p. board, Transformer, etc. may be purchased separ- Spring Bank Road, West Parkill TRADE & EXPORT ENQUIRIES WELCOMED ately if desired. Send S.A.E. for further information Chesterfield.

IIIIMMMOIN1111111M111111111MINEM

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

Telephone ELY (0353) 860185 (2 lines) Tuesday -Saturday

ALL BELOW -ADD II% VAT
SPERRY 7 -SEGMENT P.O.D. DISPLAYS,
digit height 0-3in red, with decimal points.
150V to 200V (nominal 180V) operation.
These are high -volt induetrlal type, and
therefore brighter than normal displays.
All brand new. AT THE BARGAIN PRICE
OF 50p PER DIGIT. TYPE 332 (two digits
In one mount) C1-00 each. TYPE 333 (three
digits on one mount) £1.50. (Sorry. no
single digit available.) Date euPPlied

3 Switch Push Button Units (3 x 2 pole.
2 way). min. push -push switches, 315
dia. buttons, mounted on one unit, 44Ip.

Perspex coil formers. lfin x bin dia., S for
25p.

PC board withdrawal homes.. mixed cols..
8 for 50p.

Solder, 20SWG. 80/40 alloy, approx. Oyde.
25p.

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

DIE CAST BOXES (approx. size in inches)
4.3 x 2.3x 1.2
4-8 x 2.8 x 1.5 75p
4.8 x 3-8 x 1 115p4.8 x 3.8 x2
8.8 x 4.8 0 2
48 x 3.8 x 3
6.0 0 4.8 x 4
136 x 58 x2

.10.6 0 6.8 0 2

21.00
21.45
L1.55
22  25
£1.85
22.25

MAINS TRANS FORMERS
All 240V input, voltsges quoted approx.

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

TYPE 10/2, 10-0-10V at 2A, 21.50 each.
TYPE 28/4, 28V at 4A 4- 125V at 500mA. 24.
TYPE 6311, 8 3V at 1A. asp each or 2 for

£150.
TYPE 129, 400V at 20mA 4. 200V at 10mA +

8 3V at 500mA, £1.25.
TYPE 72703, 400V at 10mA 4. 200V at 5mA

6 3V at 400mA, £1 .25.
TYPE 70482, 250-0-250V et 80mA 6 3V at

3A, C1.75.

ALL BELOW -ADD 8% VAT
WELLER SOLDERING IRONS
SP150, 15W 22.52
SP25D, 25W 2.2  52
Spare bits MT8 (15W) MO

MT4 (25W) C0.35
Welter Expert gun LOU.
Weller Expert kit 29.80
Weller Expert spare bits (7135) 20.28

per pair.
S.A.E. for Ilst of soldering irons. elec-

tronics tools. etc.
Turret tags. ,ikin dia., 25p pack.
Rotary switches, min. 4 pole 2 -way. 2 for

50p.
Telephone type earpiece insert, 50p.
14in polythene chassis mounting fuse -

holders. 8 for 30p.
LES Lamps. 24V 1.2W, 10 for 40p.
Mullard tubular ceramic trimmers, 1-18pF.

8 for 50P lee featured In Rad. Comm.
Jan. p. 251.

I.C.-s. some coded, 14DIL type, untested.
mixed. 20 for 25p.

Miniature slider switches, 2 pole. 2 -way,
5 for 50p.

TRANSISTOR HEATSINKS, to take 2 x
1018 transistors. screw in clamps. block
size 1 x x fin, with holes for mount-
ing, 3 for 50p.

703 transistor insulator sets, 10 for 50p.

ALL BELOW -ADD 25% VAT
TV plugs, metal type. 8 for 50p.
TV sockets, metal type, 5 for 50p.
TV line connectors (back-to-back socket),

5 for sop.
0C200 transistors. 8 for 50p.
BSY95A transistors. 6 for 50p.
BFY51 transistors. 4 for 110p.
BCY72 transistors. 4 for 50p.
PNP audio type TO5 transistors. 12 for 25p.
IF cans kin square. suitable for rewind.

6 for 30p.
DIN SPEAKER SOCKETS (2 -pin) 4 for 30p.
HIGH QUALITY SPEAKERS, 84 x Bin

elliptical, only 2in deep, Inverse magnet.
4 ohms, rated up to 10W. £1.50 each. or
2 for 2.2  75 (qty. discount available).

TERMS OF BUSINESS: CASH WITH ORDER (minimum order £1) POST FREE (UK ONLY),
PLEASE ADD VAT AS SHOWN

Export enquiries welcome. Callers welcome. Tues. to Sat.
Please enclose S.A.E. with ALL enquiries.

C J -L1 CJ L LTD. P.O. BOX 34,C ANT ER DU RY, CT1 1 YT

ALL PRICES INCLUDE P&P AND V.A.T.

AERIALS Telescopic, 15-
120 cm £1.50
KEYNECTORS Rapid connect to
mains.Bui It -in piano switches,
neon & 13A fuse £3.55
MULTIMETERS Vdciac-10, 50,250,
1,000. I dc -O .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
amp' ifiers,radio and tv £4.25
TEST SWITCHES 5 miniature
push to test switches £1.00
AUDIO LEADS
5p din plg to 5p din pig. 1.5m £1.20
2p din pig to 2p din skL1 Om £1.45
5 pin din plug to 2 phono p lugs £1.20
BIB HI-FI ACCESSORIES
Groov-Kleens /42 £1.95
}"Tape Editing Kite /23 £1.50
Cassette Editing Kits /24 £1.65
Cassette Head Cleaners /31 £0.65
Hi -Fi Stereo Test Cassette £2.15
Cassette Wallets (hold 6) £0.90
CASSETTE HEAD DEMAGNETISER
Shaped pole piece -saves tirneE3.65
EARPHONES Stethoscope style,
8 ohm dynamic £1.20
Crystal earphone -lead &plug £0.65
INTERCOMS 2 -station, ideal for
the home -baby alarm,office,with
cable and staples £6.35
MICROPHONES Dynamic ,remote
start/stop ,200 ohms, 100-10kHz
6mV output £2.15

STEREO HEADPHONES Superb 1114

stereo listening in comfort and
privacy.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 :200-800mV
flat.20-20kHz.Supply:PP3 £7.30
SPEAKERS Miniature,75mm
dia, 8 ohms £0.95
SOLDERING IRONS (ANTEX)
15W, 'C' miniature irons,
slide on & off 3/32" bit £2.30
3/32','1/813/16';bits-each £0.45
' C 'E laments £1.10
25W, X25 irons. low leakage,
slide on & off 1/8" bit £2.30
3/32'; 1/8'; 3/16'; bits -each £0.47
X25 Elements £1.15
Soldering Kits, SKI, 'C' iron,
2 spare bits 3/32" & 5/32" ,heat
sink, solder ,base ,booklet £3.85
Stands, ST3, H igh grade base,
spring , sponges, accomodat 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 gunge selector , automatic
opening, easy grip handles £0.85
FOOT SWITCHES
Push on/off. . Anti skid £2.70
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER A superb solid state audio

amplifier. Brand new
components throughout.

6 Silicon transistors
plus 2 power out -put
transistorsin push-pull.
Full wave rectifica-
tion. Output approx.
13 watts r.m.s. into
8 ohms. Frequency
response 1211a. SOKHz
3.1b. Fully integrated

pre -amplifier stage with
separate Volume, Ban boost and

Treble cut controls. Suitable for 8-16 ohm speakeru.
Input for ceramic or crystal cartridge. Sensitivity
approx, 40mV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size high X 6' wide x 7I deep.
AC 200/250V. PRICE 118.00, P. & P. 85p.

DE LUXE STEREO AMPLIFIER
A.C. main.
200-240 v.Using
heavy duty
fully Isola-
ted mains
transform -
er with full
wave recti-fication
giving adv.quate

smoothing with negligible hum.
Valve line -up: -2 X ECL86 Triode Pentodes. 1 x EZ80
a. rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volume control is used. Balance of the left and
right hand channels can be adjusted by means of a mpg, -
rate 'Balance' control fitted at the rear of the chants.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watt. mono), into 3 ohm
speakers. Full negative feedback in a carefully calculated
circuit, allows high volume level. to be used with negligible
distortion. Supplied complete with knob., chassis size
11'w x 4'd. Overall height including valve. 6'. Ready
built and tested to a high standard. 112.60. P. & P. 96p.

ALL PURPOSE POWER SUPPLY VEIT 200/240v. A.C.
input. Four switched fully smoothed D.C. outputs giving
6v. and 76 v. and 9v. and 12v. at 1 amp on load.
Fitted insulated output terminals and pilot lamp indicator.
Hammer finish metal case overall size 6' x 30 x 2r.
Ready built and
tested. Price L635. P. & P. 85p.
VYNAIR @ RETIRE SPEAKERS & CABINET FABRICS
app. 54 in. vide. Our price 11.80 yd. length. P. & P. 36p
per yd. (min. 1 yd.). S.A.E. for samples.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve a. audio amplifier and power output
stage. Impedance 3 ohms. Output approx. 3.5 watts.
Volume and tone controls. Chum@ eize only 7in. wide
X Sin. deep X 61n, high overall. AC mains 200/240v.

Supplied absolutely Brand New completely wired and
tested with good quality output transformer.

P. & P. 86p. BARGAIN PRICE

BRAND NEW MULTI -RATIO MAINS TRANSFOR-
MERS. Giving 13 alternative.. Primary: 0-210-240v.
Secondary combinations 0-5-10-16-20-25-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Elise Sin. long x Ellin. wide x Sin.
deep. Price 12.76. P. & P. 76p.
MAINS TRANSFORMER. For power supplies.
PH. 200/240v. Sec. 9-0-9 at 600 mA. 8145. P. & P. 95p
PG. 200/240v. Sec. 12-0-12 at 1 amp. 5140. P. & P. bbp
Pri. 200/240v. Sec. 10-6-10 at 2 amp. 18.20. P. & P. 70p

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE -AMPLIFIER

For P.U. Tape. Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T line 200/300v. Frequency
response 1511.-26KHz. Gain 26dB. Solid encap-
sulation else 15' x le x 5'. Brand new complete
with instructions. Price 1160 P. A P. 15p.

STEREO -DECODER SIZE 2" x 3" x I"
Ready built. Pre -aligned and tested.
Seim 20-560mV for 9-16V neg.
earth operation. Can be fitted to
almost any FM VHF radio or tuner.
Stereo beacon light can be fitted it
required. Full detail. and in-
structions (inclusive of hints and tips)
supplied. 110'26 Plue 991, P. & 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 Baas, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size Tin wide x Sin deep x 6in high. Ready
built and tested. PRICE MN. P. 8 P. 90p.
ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE 117.719. P. & P. 11-00.

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 deeign incorporates the very latest circuitry
technique. with high -grain, low noise IF stages.
Automatic frequency control to "lock on" station and
prevent drift. IC .tereo decoder for maximum stereo
separation. L.E.D. for stereo beacon Indicator. Nom-
inal output of tuner 100mV. Approximate sire 12fin wide
x Sin deep by 21in high. Supplied ready built, fully
tested and fully guaranteed (not available in kit form).
Price £27.50. Post and Packing £I'20,

LATEST A008 GP91/180 mono compatible cartridge with
tio stylus for LP/EP/78. Universal mounting bracket.
111.75. P. & P. 18p.
CERAMIC STEREO CARTRIDGE. Universal mounting
brackets and turnover stylus. 70mV per channel output.
ONLY 2E06. P. & P. 18p.
MONOTONE 9TARC COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Stereo LP and Sapphire 78.
ONLY 1263. P. & P. 10y. Also available fitted with twin
Diamond T/O stylus for Stereo LP. 211.18. P. & P. 18p.
LATEST CRYSTAL T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. 2198. P. & P. 18p.
LATEST T/0 MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo record. on mono
equipment. Only 1116. P. & P. 18p.

SPECIAL OFFERS
Mullard LP1159 RF-IF Double Tuned Amplifier Module
for nominal 470kHz. Size approx. 21' x lr xr
7.6V + earth. Brand new pre -aligned. Foil specification
and connection details supplied. 48.60 + P. & P 12p.

Pye VHF/FM Tuner Head
covering 88-1081d/Hz.
10.7M/Hz IF output 7-8V +
earth. Supplied pre -aligned,
with (illus.) full circuit dia-
gram and connection details
supplied. Beautifully made
with precision -geared FM and
323 Pf + 323 Pt AM Tuning
Gauge only 23.60 + P. & P.
35p.

PRECISIOF MADE
Push Button Switch bank. 8 Buttons giving 16 8/P C/O
interlocked switches plus 1 Cancel Button Plue 3 dip c/o.
Overall size 5' X 21' X 1'. Supplied complete with
chrome finished switch buttons 81.50 ea. + 10 P. & P.

HI -F1 LOUDSPEAKER SYSTEM Mk I I

Beautifully made simulated teak finish enclosure now
with most attractive slatted front. Sire 168' high x
108' wide x 9' deep (approx.). Fitted with E.M.I.
Ceramic Magnet 13' x V bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 ohm or 16 ohm impedance (state which).

OUR PRICE L1250 each. Carr.£1.60
Cabinet Available Separately 17.50. Carr. E1.20.
Also available.ln 8 ohms with EMI 13' x bass
speaker with parasitic tweeter 111.00. Carr. 11.60

LOUDSPEAKER BARGAINS
5in.3 ohm 11.411, P. & P. 35p. 7 x din. 3 ohm MAL P. & P.
48p. 10 x bin. 3 or 15 ohm 1E50, P. a P. 75p. E.M.I.
8 X Sin. 3 ohm with high flux magnet 12.00. P. & P. OOp.
E.X.I. 138 X Sin. with high flux ceramic magnet with
parasitic tweeter 3, 8 or 16 ohm £4.12, P. & P. 85p.
E.M.I. 13 x Sin 3, 8 or 15 ohm with inbuilt tweeter and
crossover network 24.60, P. & P. 96p.
E.M.I. tweeter. Approx. 3r. Available 3 or 8 or 15 ohms,
18.00 + 26p, P. & P.

"POLY PLANAR" WAFER -TYPE. WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Sine 115' x 14 x 1 ' deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40113-20kHz. Can be mounted on ceilings, walls.
Send S.A.E. for details. Only 11-68 each. P. a P. 70p.

Now also available 8'. 10 watts r.m.e. 20 watt peak
40 Hz -20,000 Hz. Overall depth 1'. Ideal for Hi-Fi or for
use in cam. 161.3 + 40P P. & P.

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.
Prices and specifications correct
at time of press. Subject to
alteration without notice

HARVERSONIC SUPER SOUND
10 i 10 STEREO AMPLIFIER KIT

A really first -clam i-F1 Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistor. in the first five
stage. on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre -amp with
Base, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge -instructions included.
Output stage 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 r.m.s. per channel into 6 ohms. Fre-
quency response t 3r1B 12-30,000 Hs Sensitivity: better
than 80mV Into 1M 0 . Full power bandwidth: ± 3dB
12-16,000 Hz. Base, boost approx. to ± 12dB. Treble
cut approx. to -16dB. Negative feedback 18dB over
main amp. Power requirement. 35v. at IR amp.
Overall Size 12'w. X 8'd. x 21'h.
Fully detailed 7 page construction manual and parte
1@t free with kit or send 25p plus large S.A.E.
AMPLIFIER KIT . 81640 P. & P. 55p
(Magnetic input components 33p. extra)
POWER PACK KIT .. DM P. & P. 85p
CABINET 1345 P. a P. 75p

P. & P. only SI if all unite purchased at same time.
Full after sales service

Also available ready built and tested 1112.50. P. & P. 11.00.
Note: The above amplifier is suitable for feeding two mcno
sources into inputs (e.g. mike, radio, twin record decks, etc.)
and will then provide mixing and fading facilities for med-
ium powered Ili-Fi Discotheque use, ale.

3 -VALVE AUDIO
AMPLIFIER HA34 MK II.
Designed for HI-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 78'w. x Vd. X
4rh. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains

e___ v v.transformerandoutputtrans-
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 48 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 27-76, P. & P. 85p.
HSL "FOUR" AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. 56.50.
P. & P. 85p.

10/14 WATT HI-FI
AMPLIFIER HIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELS@ in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow record.
and announcements
to follow each other.
Fully shrouded isection wound output transformer to
match 3-15 CI 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,
EF136 and EZ80 rectifier. Simple instruction booklet
26p x SAE (Free with parts). All parts sold separately.
ONLY 112.00. P. & P. 11.25. Also available ready built
and tested 811850. P. & P. 11120.

SPECIAL OFFER
Limited number of the latest B8R C141R1 Auto/Manual
changer de -luxe. Lightweight tubular arm cue -log lever
bias compensator 81410 + E1.10 P. a P.

OUR PRICES INCLUDE VAT AT
CURRENT RATES

HARVERSON SURPLUS CO. LTD.
(Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.I 9 Tel.: 01-540 3985

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

(Please write clearly)

PLEASE ROTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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I
I
I RADIO & TELE-' COMMUNICATIONS

Colour TV Servicing 0
IC. & G. Telecoms.
Technician's Cert. a

IC. & 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.

0

0

ENGINEERS

YOURSELF FOR A

BETTER JOB WITH MORE PAY!
Do you want promotion. a better

job. higher pay? "New oppor-
tunities" shows you how to get
them through a low-cost. Home
Study Course. There are no books
to buy and you can pay as you
learn.

This easy to follow GUIDE TO
SUCCESS should be read by every
ambitious engineer. Send for this
helpful 76 -page free book NOW'
No obligation, nobody will call on
you. It could be the best thing you
ever did.

CHOOSE A BRAND NEW FUTURE HERE
r-- CUT OUT THIS COUPON ImINIM Ill

Tick or state subject of Interest.

111 IPost to address below.

I
ELECTRICAL &
ELECTRONICS

Air Registration Board
Certs. 0

Practical Radio & MAA/IMI Dip. 0
Electronics (with kit)

M

Electronic Engineering
0 CONSTRUCTIONAL II

General0 Air ConditioningHeating Ventilating &

I Certificate

O IElect. Eng.
Certificate 0 Architectural Draughts -
Certificate manship & Design

0C. & G. Elect. L.I.O.B. 0Installations 0 0 IIICarpentry & Joinery

C. & G. Elect. Plumbing Technology o IElect. Install. & Work 0

Technicians 0 General Building 0
Painting & Decorating
MECHANICAL
A.M.S.E. (Mech.)
General Mech. Eng. 0
Inst. Engineers &
Technicians 0

o II
Maintenance Engineering 0
Welding 0 I
MANAGEMENT &
PRODUCTION
Computer Programming 0
Inst. of Cost &
Managements Accts. 0 111

DRAUGHTSMANSHIP &
DESIGN
General Draughts-
manship
A.M.I.E.D.
Electrical Draughts-
manship

o I
o

0

G.C.E.
-58 '0' & 'A' Level Subjects
-over 10,000 Group Passes!

Aldermaston College I
Dept. TPE13. Reading RG7 4PF

also at our London Advisory Office, 4 Fore
Moorgate, London EC2Y SEJ. Tel. 01-628 2721.

NAME (Block Capitals)

ADDRESS

Street Avenue, I

Postcode

Other subjects of interest
Accredited by CA CC Member of ABCC

Age

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Genuine GOLDRING Stylus P & P 25p
G800
G800; H

£2.95 6850
£2.35 0800/E

MICROPHONESp.8.1).25p
UD130-Cardioid dynamic dual Impedance 600

and 50kfl
ECM81-Cardlold condenser omni-directional

600 and 501a1 Impedance
RX201-Cardiold dynamic 60011 echo mike. 4

transistors, '1 5sec reverberation time, with
volume control and on-off switch

Philips type cassette mike
Cassette stick mike with remote control
Gem 2 station intercom (baby alarm)

£1 .95
E4-42

Eft 58

Ell 99

ER 93
ET 65
El 30
E3 85

CASSETTES (Low Noise) P & P 25p
1-5 over 6

C60 35p 32p
C90 43p 40p
C120 55p 52p

SOLDERING IRONS P. & P 25p
12V d.c. 15 watt El  24

CABINET KITS P
250V a.c. 40 watt El -40

& P. 85p per pair

12" x 5" 41." (8" x 5- or 7" x 4" cutout)
12"x 12" x 71" (10", 8" or 8" x 5" cutout)
18" x 11" x 7{." (8" and 3". 8" x 5" or 8" cutout)
22" x 14" x 7+" (13" x 8" or 12" end 3" cutout)

ALL PRICES INCLUDE VAT
Items subject to availability and manufacturers

increase. U.K. only.

T.290 each
E4.05 each
E5 .10 each
EII15 each

Riversdale Electronics
Mail Order Department

P.O. Box 470, Manchester M60 4BU

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

_FERRANTI semiconductors
8FS59
EIFS80
EIFS131
13FS98
BFS97
BFS99
ZTX107
ITX108
ZTX109
ZTX212
ZTX213
ZTX214
ZTX239
ZTX300

17p
111p

19p
lip
19p
20p
14p
12p
14p
10p
1gp
22p
13p
15p

ZTX301
ZTX302
ZTX303
ZTX304
ZTX320
ZTX330
11.5331
ZTX382
ZTX383
ZTX384
ZTX450
ZTX451
ITX500
ZTX501

18p
lap
21p
24p
20p
21p
23p
20p
111p

21p
20p
alp
16p
17p

ZTX502
ZTX503
ZTX504
ZTX530
ZTX531
ZTX550
ZTX551
2N3055

20p
21p
25p
22p
23p
20p
21p
76n

 DIODES 
ZS142 44p
ZS170 14p
ZS171 19p
ZS172 25p

ZN414 radio microcircuit. with circuits and data
ZN424E low noise audio i.c.. with circuits and data
ZN1034E precision timer 1.c.. with data
ZN1040E universal count/display i c. with data

PE TV SOUND SEPARATOR

ZS174 29p
ZS176 38p
ZS178 85p
ZS270 16p
ZS271 25p
ZS272 28p
ZS274 33p
ZS278 43p
ZS278 bap

* ZENERS *
KS030A to
KS180A 41p
BZV19 series 18p

V -25
E1.50
£323

612.98

Complete kit of semiconductors E2.40
High quality printed circuit board 0.25
Murata filters-SFE6,0MA 311p; CDA6 OMC 38p.
MOTOROLA BD699 El .27; BD700 61.41; MJE2955 E1.50; MJE3055 87p; MC1357P0
L1 .60; MJ4032 E4.611; MJ4035 64.541.
PE JOANNA 77 ZTX108 66-25, 183 ZS170 618.30.
POSTAGE AND PACKING 15p per order. Order. over 65 post free.
All devices top grade, brand new, and to full manufacturers spec. We do not
set seconds or rejects. Send SAE for our date sheet and price list. We can supply
any Ferranti device to order. SAE for quotation.

ALL PRICES INCLUDE VAT AT THE APPROPRIATE RATE

DAVIAN ELECTRONICS
P 0 BOX 38 , OLDHAM , LANCS , OL2 6XJ
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BI -PRE -PEAK
The people for component bargains

Makers of

titlingt um I
audio equipment

ORIGINATORS OF PRE -PACKED COMPONENTS IN BRITAIN -AND STILL LEADING!

XMAS OFFER TO SAVE £12
l(si_pre-Pa ,1

super Spec
* Prices include

VAT and postage
and packing in
U.K.

* Total Value £30 -
You pay £18

* Satisfaction
guaranteed

* Order now -
delivery by return

3

SPECIAL
OFFERS

By buying 4 units together for £18 to make a Stereo
FM Tuner/Amp. Separate, you still save 331%

1.

2.

F.M. TUNER
FRONT END
Ganged tuning;
A.F.C. facility.
Reduction -geared
drive, 88-108 MHz.
Usual price inc.
VAT £8.01

I.F. BOARD
Using I.C., designed
for use with above
front-end. Usual
price inc. VAT £6-76

£5.34

£4.50

0. STEREO DECODER,
USING I.C.
Designed for use with the
above modules, can also
be used with other mono
F.M. tuners. Ready aligned.
(L.E.D. for stereo beacon
available at 18p.) Usual
price inc. VAT £7.22 £4 82
5 + 5 WATT MUSIC POWER

4. I.C. AMP.
Useful stereo power
amplifier with good
performance, at economy
price. Usual price inc. VAT E5
£8.01 .34

TOTAL VALUE AT REGULAR ADVERTISED PRICE £30. YOU PAY £18

NEW RANGE TRANSISTOR AND COMPONENT PACKS
LM 360 AUDIO I.C.
(Marked SL 60745). Brand
new and to spec. 3 watts
R.M.S. Out. With data.

75p
Three 2XSN 7400. Brand
new I.C. to spec. decode
counters. Only II200
Five 3X$N 7400 Ouad 2
Input Nan gate I.C.s.

Only UV

SUNDRY
RI PAK-Approx. 170 short -lead semi-
conductors and components. PNP.
NPN. diodes, rectifiers, etc. on PCBs.
At least 30% factory marked. Some
data supplied. 50p.
UHF 625 line tuner, rotary. C250.
Rev Counter (for cars) (8%). 21  00.*
Books by Bernard's Publications.
Newnes-Butterworth e. etc.

MONO =IMP

'THE FREE CATALOGUE"
INew edition better than ever. It's I
your's for free and wail worth

Igetting -only please send large I
with 10p stamp Uwe havisto

It to you.

TP SELECTION
TP5 20 Transistors. PNP German-

ium. Red Spot A.F.
TP6 20 Transistors. PNP German-

ium. White spot RF.
Tp7 1 2N174 150W 80Vce PowerTrnsistor, with mounting

assembly.
TP19 100 diodes, mixed Germanium.

Gold -bonded. etc. Marked/Un-
marked.

TP23 Twenty NPN Silicon uncoded
T05. Similar to BFY50/2.
2N896. 2N1613. etc. Comple-
mentary to TP24.

TP24 Twenty PNP Silicon, uncoded
T05. Similar to BFV84.
2N2904/5.

TP29 8 power diodes 400V. 1.25A
Silicon FST 3/4.

ALL ABOVE PACKS -60p EACH. TP Tested and Guarranteed, UT Untestxtd. unmarked: CP Components

CP SELECTION
cpi Mixed bag

Electrolytic. Paper. Silver Mica
(Approx. 150 -sold by weight).

CP2 200 (approx.) Resistors. various
types. values. watts. (Sold by
weight.)

CP3 40 Wire -wound resistors. mixed.

CP4 12 pots -pre-set. wiwound.
carbon, dual. with/without
switches -all mixed.

CP7 Heat sinks, assorted. TO fit SO -Z
(0072) TO -1 (AC1211). etc.

CAPACITOR DISCHARGE IGNITION KIT
Simple to assemble and fit Improves car performance.
SAVES ON FUEL. P. & P. 50p. £7.50*
BI-PRE-PAK X -HATCH GENERATOR MK. 2

Four -pattern selector switch
31n v S}Inv 3m
Ready-bullt
and tested

£

£9.93*7.93*

UT SELECTION
UTi 50 PNP s Germanium. AF and

RF.

UT2 150 Germanium diodes, min.
glass

UT4 100 Silicon diodes. min. glass.
similar to IN914. IN916.

UT5 40 250mW Zener diodes
OAZ24 range. average 50%
good.

UT? 30 Silicon rectifiers 750mA,
mixed voltages. Top Hats. etc.

UT9 40 NPN Silicon planers. Similar
to 2N3707-11 range. Low noise
amps.

uT12 25 2N3702,3 Transistors. PNP
Silicon. Plastic to 92.

SS300 POWER SUPPLY STABILISER
Add this to your unstabilised supply to obtain a steady work-
ing voltage from 16 to 80V for your audio system, work-
bench. etc. Money saving and very reliable £3.25*

PLASTIC POWER TRANSISTORS
40 WATT SILICON
Type Polarity Gals VCE
40N1 NPN 15 15
40N2 NPN 40 40
40P1 PNP 15 15
40P2 PNP 40 40

90 WATT SILICON
Type Polarity Gain VCE
90N1 NPN 15 15

TV SIGNAL STRENGTH METER" 90N2 NPN 40
15

40
90P1 15Complete kit as described In 'Television V19.50 plus 401) 90P2

PNP
PNP 40 40TERMS OF BUSINESS: for P. a P plus VAT at current rate.

If you prefer not to cut coupon out, please mention PE12 when
VAT at 25% must be add. to total value of order, except for Items marked  or filebi, when
VAT le to he added at 4%. No VAT on over.. orders. POST a PACKING Add 22p for UK
orders unless shown *evened.. Mink.m mall order acceptablo-41. Overseas orders, add
C1 for postage. Any difference will ...Red or charged. PRICES ...I to alteration with-
out notice. AVAILABILITY All Items even.le at time of going to preen when every effort IN
made to ..re correctness of Information.

- ease add 50p for postage and peeking.
is ....wade to industrial and home user alike. Improved
circuitry assures reliability and still better accuracy. Very
compact. self-contained. Robustly built. Widely used by TV
rental and other engineers. With reinforced fibreglass case.
instructions but less batteries (Three U2 type required.)

Non:in,
222 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEM SSO 90F.

TELEPHONE: SOUTHEND10702) 46344.
FOUNDED IN 1959

Price
20p
30p
20p
30p

Price
25p
35p
25p
35p
writing

 Phone, Write or Call. Give us your Access number and we will do the refit
1111111111M 1111111111111111111111101111Min
IM To 81-PRE-PAK, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX

Please send

for which I enclose

NAME

ADDRESS

inc VAT I

I
PC 1

Lossimm========immEsimaa
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RETURN OF POST MAIL ORDER SERVICE
R.C.S. STEREO FM TUNER E.M.I. 13+ x 8in.BSR HI-FI NEW CHANGER

STEREO & MONO
Plays 12', 10' or r records.
Auto or Manual. A high
quality unit backed by BSR
reliability RCS 12 months'
guarantee. AC 200/250V.
Size 189 x
Above motor board Slin. Below motor board 21 in.

with STEREO and MONO XTAL L10.95 Pout sop.

PORTABLE PLAYER CABINET
Modern design. Rezine covered. Large front grille.
Lift -up Lid. Chrome fittings. Approx. size 17in x I5in x 7in.
Few only in red and black rerine. L525 pod 50p
Motor board cot for Garrard deck

B.S.R. SINGLE PLAYER
NEW MODEL. IDEAL
AS DISCO PLAYER. 3
SPEEDS. BALANCED
ARM. CUEING DEVICE

...,,,

STEREO CERAMIC '.' AGM )
CARTRIDGE. BARGAIN.
SIMILAR TO MHO

ii7.50 PLUS
60
POST

7

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop. Compatible cartridge. Baseplate.
Size llin x Min. Turntable. Size 7in diameter. MC mains.
200/250V motor has a separate winding 14 volt to power a
small amplifier. Three speeds. Plays all record,.

£695 Port
46p

TWO FOR 11215. Post 75p

HEAVY METAL PLINTH Post 75p

With P.V.C. Cover. Cut out for mostB.B.R.5,95R. or Garrard decks.
Size 129 x 141 x 71in.

R.C.S. STEREO BARGAIN
Two lull rise loudspeakers 131 x 10 x 31in. Player unit
clips to loudspeakers making it extremely compact,
overall size only 131 x 10 x Min., 8 watts per channel, playa
all records 88 r.p.m., 45 r.p.m. Separate volume and tone

controls.
240V AC
Mains.

FEW ONLY

2 2270.

.2 :'
.....'... Bargain PriceAttractive.

Teak finish L25
Weight 18 lb. 86P Carriage

SPECIAL OFFER!
SMITH'S CLOCKWORK
15 AMP TIME SWITCH
UP TO 60 MINUTES
OUR PRICE L250 Post 45p

ALUMINIUM BOXES. 3 x 3 x Sin 75p; 4 x 4 x 4in 90p;
S x 4 x 4in 11'10; 9 x 4 x 4in 11'30; 12 x 4 x 4in 11'50.

BLANK ALUMINIUM CHASSIS. 18 a.w.g. 21in sides
x 4in Slip; 8 x Sin fiflp; 10 x 7in 80p; 12 x Sin 11;

14 x ein 11'20; 16 x Gin 1110; 12x8in 600: 18 x 10in 11'40.
ALUMINIUM PANELS 18 s.w.g. 8 x 4in 16p; 8 x 8in 25p:
14 x 8in 26p; 10 x 7in 30p: 12 x Sin 80p; 12 x Sin 40p;
18 x 8in 46p;14 x gin 50p; 12 x 12in550; 18 x 10in 75P
19 inch DIAMETER WAVECHANGE SWITCHES. 45p ea.

p. 2 -way, or 2 p. 6 -way, or 8 p. 4 -way.
1 p.1. 2 -way, or 4 p. 2 -way, or 4 p. 3 -way.
TOGGLE SWITCHES. sp. 200; dp. 250; dp. dt. 30p.

BRITISH FM/VHF TUNING HEART
88 to 108 Mc/s British made. 2 Transistors ready aligned
--requires 10.7 Me/s I.F. Complete with tuning gang.
Connection, supplied but some technical experience
essential. Our price £1.95 Post 200

TESTED I.F. STRIP 1445. TESTED DECODER 1495

BRITISH MADE SPEAKER SALE !
With tweeter £5
and crossover. 10

.25
watt. State 8 or 8
ohm. As illustrated. Post 45p

This completely cased mains powered Hi -11 £30Tuner with brushed aluminium facia is British
made using the latest circuitry. Few Only. Post 76P

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

Ideal for Mike, Tape, P.D., Guitar, etc. Can be used with
Battery 9-12V or H.T. line 200-300V d.c. operation. Sine:
11 x 11 x 1 in. Response 25 cis to 25 kc s. 26 dB gain.
For use with valve or transistor equipment.

El .45Full instructions supplied. Details S.A.E.

R.C.S. POWER PACK KIT
12 VOLT, 750mA. Complete with printed L3.25 Pacircuit board and assembly instructions.
12 VOLT 800mA KIT, 18 9 VOLT 1 AMP KIT, 13'25.

4MFD 800V DC PAPER CAPACITOR
Block Capacitor. Ideal as Filter Unit in 100 watt Loudspeaker
Systems. 950 each, post 30p.

NEW ELECTROLYTICS CAN TYPES
2/350V 20p 260/26V 18p 50+ 60/300V 50p
4/850V 20p 600/26V 20p 32+82/850V 45p
8/350V 229 100+100/275V 850 32+82/450V 75p
18/350V sou 150+200/275V 70p 850+ 50/326V 55p
32/600V 600 18+8/860V 500 18+18+18/276V 45p
25/25V 10p I 8 +18/860V 50p' 32+82+ 82/850V 75p
60/50Y 10p 18+18/350V 50p 900/350V 960
100/25V 10p 82 +82/850V 50p 4700/08V 95p

LOW VOLTAGE ELECTROLYTICS.
1, 2, 4, 5, 8, 18, 25, 30, 50, 100, 200mF 15V 10p.
500mF 12V 150; 25V 200; 50V 30p.

1000mF 12V 20p; 25V 35p; 508' 47p; 100Y 70p.
2000mF 0V 25p; 25V 42p; 50V 571,
2500mF 1511V 820; 3000mF 2.5V 47p; 50V 850.
5000mF 8V 25p; 12V 42p; 26V 75p; 85V 85p; 50V 96P.
CERAMIC 1pF to 0.01mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350Y-0.1 7p; 0.5 18p; lmF 150; 2mF 160V 15p.
500V-0.001 to 0.05 4p; 0.1 10p; 0.25 8p; 0.47 25p.
TWIN GANG. "0-0" 208pF4 178pF, 11.20P.
Slow motion drive 386pF +385pP with 25pF +250.50p:
Twin 6000E 75p. Twin 410pF 60p. Twin 120pF 50p.
SHORT WAVE SINGLE. GANGABLE 50pF, 850.
NEON PANEL INDICATORS 250V AC/DC. Amber 80p.
RESISTORS. SW, IW, 1W. 20% Sp; 2W. 100. 100 to 10M.
HIGH STABILITY. 9W 2°. 10 ohms to 8 meg.. 10P.
Ditto 5%. Preferred values 10 ohms to 10 meg., 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt,
10 ohms to 100K 12p each.
TAPE OSCILLATOR COIL Valve type 35P.
FERRITE ROD 8 x fin 20p; 8 x tin 20p; 3 x tin 10p

MAINS TRANSFORMERS ALL POST
Small 45p each
Large 75p each

250-0-250 80mA. 8'3V 2 amp 12.90
250-0-250 80 mA. 6.13V 3.5A 8.8V 1A or 6V IA 14430
350-0-850 80 mA 8.3V 3.5A, 8.8V IA or 5V IA 15.80
300-0-800V 120mA, 8.3V 9A C.T.; 8.3V 2A 07.00
SMALL 220V 45mA, 13.8V 2A 11 x 29 x 2in 11'25
HEATER TRANS. 8.3V 9 amp 85p, 3 amp 11.40p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp. 3, 4, LC 8, 9, 10, 12, 15, 18. 24 and 30V 14430
1 amp, 8. 8, 10, 12, 16, 18, 20, 24, 30, 38, 40, 48, 8014.80
2 amp, 8, 8, 10, 12, 18. 18, 20, 24, 30, 38. 40. 48, 80 1740
5 amp, 6.8, 10, 12, 18, 18, 20, 24,30, 38,40, 48.80111.26
10, 30, 40V 2 amp. 13; 20V 3 amp. 12.30. 5, 8, 18V,
amp. 11.50; 6-0-81/ 500mA 11; 8V 1 amp. 11; 12V
300mA 11; 12V 500mA 11; 12V 750mA 11;
40V S amp. 1215; 22-0-22V 4 amp. D.C. 13.45; 189 t amp.
95p; 113V 2 A.12; 5V, 8V, 1031, 16V 1 A. 1190. 20V 1A.12.
AUTO TRANSFORMERS. 1I5V to 280V or 280V to 115V
160W 15; 250W 18; 400W 17; 500W 18.
CHARGER TRANSFORMERS. 11A /2.75 4 amp 14.60.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
8 or 12V outputs. 19 amp 400; 2 amp 55p; 4 MD 86p.

MAINS ISOLATING TRANSFORMER
Primary 0-1104.40V. Secondary 0-240V 3 amps 720
watts. Insulated terminals. Varnish impregnated. Fully
enclosed in steel case with Sling feet. 12.50 Carr.p
Famous make (Value 119) OUR PRICE
Can be used as 800 watt auto transformers 240-110V.

VOLUME CONTROLS Rn Ohm Coax 5p Yd
Long spindles. Midget Sire
5 K. ohms to 2 Meg. LOG or
LIN. L/S 260. D.P. 400.
STEREO L/S 55p. D.P. 75p.
Edge 5K. S.P.Transistor 250.

BRITISH AERIALITE
AERAILIAL-AIR SPACED
40 yd 12.00: 60 yd 18'00.
FRINGE LOW LOSSID per
Ideal 825 and coloar.'''.0 yd

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

With flared tweeter cone and ceramic
magnet. 10 watt.
Bass res. 46-80 cis. £3.45Flux 10,000 gauss.
State 3 or 8 or 15 ohm. PortOp
18 x Sin Bass unit 20 watt 8 or 15 ohm 26.130

LOUDSPEAKER FRONT GRILLES
Teakwood strips mounted on cloth backing, easily glued on
to bates to modernise cabinets.
Size 181 in x 101in. .75p Or sise 10; in x 7Iin. 45p

GOODMANS 6, ins HI-FI SPEAKER
8 ohm. 10W. Large ceramic magnet.
Special Rubber cone surround.

£4.60Frequency response. Twin cone.
30-12,000 cis. Ideal P.A.
Columns. Hi-Fi Enclosure Systems, etc.

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 c;s to 18,000 Mr. Size 89x
31 x tin deep. Rating 10W, 3 ohm.
Crossover 11.86 E2.20 Poet 300.

GOODMANS
8 in. WOOFER
8 ohm 16 watt. Rubber sur-
round. Heavy ceramic magnet.
Bass resonance 35 cps. Fre-
quency response 30-8.000 cps.
Ideal bass unit for £6.75
Hi-Fi system.
Post 50P

SPECIAL OFFER LOUDSPEAKERS
3 ohm, 291n; 21in; UM; Sin; 7 x 4in; 8 x Sin.
8 ohm, 21in; 21in; bin x Sin; Sin; 4in; 6in; 8 x 4in.

15 ohm, 31in; Sin; B x 4in; 5 x 8in; 7 x 4in.
26 ohm, 21in; S x Sin; 5in; 8 x 4in; 7 x 4in.
35 ohm, Sin; Sin. 84 ohm 21in. £1.25 EACH
80 ohm, 21in; 21in. 120 ohm Sin.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Sin
diameter 4W 1.2.50, 10 In diameter 5W 12.95; Post 250
12in diameter, 8W, 13.50; 3 or 8 or 15 ohm models.
SPEAKER COVERING MATERIALS. Samples Large 8.A.E
Horo Tweeters 2-101c/r. SW 8 ohm or 15 ohm 12.50
De Luxe Horn Tweeters 2-18Kc/s, I5W, 15 ohm 1440
TWO-WAY 3.000 c.p.r. CROSSOVERS 3,13 or 15 ohm 1185

CASSETTE MACHINE MOTOR. 8 Volt.
Will replace many types 11'25.

R.C.S. 3 WAY CROSSOVER
Complete with 12 ft. twin lead fitted with din speaker plug.
Ready assembled with leads for speakers, bau, mid and
tweeter. Crossover frequencies -960 cps and L2253,000 cps. For systems up to 26 watts.

VALVE OUTPUT TRANSFORMER 500.
MIKE TRANSFORMER MU metal 100-1 11.26.
PUSH-PULL VALVE OUTPUT TRANSFORMERS.
50 watt 114.00 100 watt . 120.00

ILECTRO MAGNETIC PENDULUM MECHANISM
1.5V d.c. operation over 200 hours continuous on SP2
battery, fully adinstable swing and speed. Ideal displays,
teaching electro magnetism or for metronome, 9c. Post
strobe, etc. 30P

R.C.S. "MINOR" 10 watt
AMPLIFIER KIT

This kit is suitable for record players, guitars, tape playback,
electronic instrument, or small P.A. systems. Two versions
available: Mono, L1250; Stereo, 0.0. Post 4Sp. Specifica-
tion lOW per channel; input 100mV; size 91 x 3 x lie.
approx. B.A.E. details. Full instructions supplied.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18
OUTLET BOXES. SURFACE MOUNTING 500.
BALANCED TWIN RIBBON FEEDER 300 ohms, 7p yd.
JACK SOCKET Std. open -circuit 20p. closed circuit 801;
Chrome Lead Socket 450, Phono Plugs 7p. Phono Socket 7p
JACK PLUGS Std. Chrome 30p; 3.5mm Chrome 20p DIN
SOCKETS Ch 3 -pin 10p; 5 -pin 10p DIN SOCKETS
Lead 3 -pin 250; 5 -pin 25p. DIN PLUGS 3 -pin 250; 5 -pin 25P.
VALVE HOLDERS 50: CERAMIC 10p: CANS 5p.

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

RADIO COMPONENT
Illustrated Brochure, Radio Books & Component Lists 10p Written guarantees.
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JUST RELEASED
R.C.S. 100 watt VALVE AMPLIFIER

Four inputs. Four way mixing, muter volume, treble and
bus controls. Suits all speakers. 'This profeuional quality
amplifier chassis is suitable for all groups, disco, P.A., where
high quality power is required. 5 speaker outputs. A/C mains
operated. Slave output. Produced by demand for a quality
valve amplifier. Price Egs, cart. 1230Suitable carrying cabinet £14.

ANOTHER R.C.S. BARGAIN !
ELAC 9 r Sin. HI-FI SPEAKER TYPE 59RM
This famous unit now available, 10 watts, 8 ohm.

Price E345 D,"

101n round ES.

8" or 10" x 6" ELAC
HI-FI SPEAKER

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

£4.35

TEAK VENEER HI -F1 SPEAKER CABINETS
Fluted Wood Fronts
MODEL "A". 20 X IS x Lein
For 12 in. dia. or I 11 en Post
10in speaker. 95p

MODEL "B". 10 x 10 x Sin
For 13 x Sin. or £6.oe Post
8 in. speaker - 75p
MODEL "4C". 80 x 20 x
Reflex cabinet will accept 1-12in.
bass unit, 1-6in. midrange, 1 -Sin.
tweeter. Teak finish. Grooved
front

L21.50 cs"'S3
LOUDSPEAKER CABINET
WADDING 18in wide, 20p ft.

GOODMANS CONE TWEETER
dtam. 18,000 C.P.S. 26 WATTS B It £3'60

BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add musical
highlights and sound effects
to recording.. Will mix
Microphone, records, tape
and tuner with separate
controls into single output.
9 volt battery E5-20operated.
STEREO VERSION OF ABOVE £0.85.

BARGAIN 8 WAIT AMPLIFIER. 4 Transistor
Le1.50Push -Pull Ready built with volume, treble and

base control.. 18 volt battery operated. Mains Supply 1346.

THE "INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER.
Bailable for cassettes, and all sins of
tape reel.. A.C. mains 200/260V.
Leaflet S.A.E. E4.1e Post

40p

WAFER HEATING ELEMENTSTHIN
OFFERING 1001 USES for every type of beating and
drying application, in the home, garage, greenhouse
factory (available in manufacturing quantities) Approz
sloe 101 x 81 x Ain. Operating voltage 200/260V. a.c.
250 watts approx. Printed circuit element enclosed in
'abut& fitted with connecting wires. Completely flexible
providing safe Black heat. British -made for use in photo-
copiers and print drying equipment.
Ideal for home handymen and experimenters. Suitable
for Heating Pads. Food Warmers, Convector Heaters, etc.
Must be clamped between two sheets of metal or asbestos,
etc., to make efficient clothes dryers, towel rails -ideal for
airing cupboards. Ideal for anti -frost device for the garage
-preventing frozen radiators or acting as oil sump heater.
Use in greenhouse for seed raising and plant protection.
Invaluable aid for bird houses, incubators, etc., etc. Can
be used in series for lower heat. Or in parallel for higher
heat applications.

ONLY 40p EACH (FOUR FOR 11-50)

ALL POST PAID - Discounts for quantity.

RETURN OF POST MAIL ORDER SERVICE
BAKER HI -F1 SPEAKERS
HIGH QUALITY - BRITISH MADE

REGENT
I2in. 20 watts

BAKER MAJOR 12" L I 1.50
.1190-:,$ Post 80p

30.14,500 c/s, 12in. double
"NL, cone, woofer and tweeter cone

together with a BAKER
Ceramic magnet assembly
having a flux density of
14,000 gauss and a total flax
of 140,000 Maxwells. Bass
resonance 40 els Rated 25
watts. NOTE: 3 or 8 or
15 ohms must be stated.

Module kit, 30-17,000 c/s
with tweeter, crossover, bate
and instructions. EI4.50

Please state 8 or 8 or 15 onms. Post 50p

BAKER SPEAKERS
"BIG SOUND"
Robustly constructed to stand up to
long periods of electronic power.
As used by leading groups.
Useful response 30-18,000 cps.
Bass Resonance 66 cps.

GROUP "25"
12in 80 watt
8, 8 or 15 ohms.

GROUP "35"
12in 40 watt
8, 8 or 16 ohms.

GROUP "50"
16in. 80 watt
8 or 15 ohms.

£8.95
Post 609

10.50
Post 50P

£19.50
Post 90v

GROUP "50/12" L14.5
12in 75 watt proles ional
model. 8 ohms or 15 ohms Post SOP

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
All purpose transistorised.
Ideal for Groups, Disco and P.A.
4 inputs speech and music. 4 way
mixing. Output 8/16 ohm a.c. Mains.
Separate treble and bass controls.
Guaranteed. Details S.A.E.
DE -LUXE MODEL IN WOOD CABINET. BLACK. 175.

£65 Carr.
£1.00

NEW MODEL MAJOR 50 WATT
4 inputs, 2 way mixing. £4916. Carr. El. Ideal disco amps

QUALITY LOUDSPEAKER
ENCLOSURE
Teak veneered fin thick wood cabinet.
Size 18iin x 181in x Situ. Weight
231b. This cabinet features a wide
mesh Silver Grill covering a separate
compartment for mounting Tweeters
or Mid -Range Horn. The fully sealed
bass compartment is out out for
Olin Woofer. 27:50. Carr. 85p. Rosewood Version 28'50
Carr. 85p. Bate could be cut for larger speaker.

P.W. SOUND TO LIGHT DISPLAY
Complete kit of parts with R.C.S. printed circuit. Three
1000 watt channels. As featured in December Practical
Wireleu.

Price E1250Cabinet extra £8.

R.C.S. STEREO DECODER
British made. Ready aligned and tested. Complete £4.95with instructions. Site Bin x fin.

WEYRAD TYPE COILS
P50/2CC 40p RA2W 86p
P50/1AC sop OPT1 86p
P60/SCC 40p LPDT4 85P
PCA1 85p Twin gang £1.20

E.M.I. TAPE MOTOR
4 pole, 240 v. 135 mA. Sine 31
x 21 x 21in. 1200 rpm. Spindle
Ain. diameter. 20s version 21.

E.M.1. GRAM MOTOR
120V or 240V ax. 2,400 rpm. 2 -
pole 70mA. Size 21 x 21 x Plan.

E1-85
..0,1 45P

E1.25
Post 880

An inexpensive unit for the
beginner in high fidelity and
for general purposes. May be
used to improve any Radio.
Amplifier, Hi-Fi or Television
receiver.
Bass Resonance 45cps
Flux Density 12,000 gauss
Useful response 45-13,000cps
3 or 8 or 15 ohm models.

L10.50 tr
DE -LUXE Mk II
I2in. 15 watts

Especially designed to provide
lull range reproduction at an
economical cost. Suitable for
use with any high fidelity
system. Built-in concentric
tweeter cone.
Bass Resonance 30cps
Flux Density 14,000 gauss
Useful response 25-16.000cps
8 or 15 ohms models.

£13.50 Post
50p

SUPERB
I2in. 25 watts
A high quality loudspeaker.
its remarkable low cone
resonance ensures clear
reproduction of the deepest
bass. Fitted with a special
copper drive and concentric
tweeter cone resulting in tall
range reproduction with
remarkable efficiency in the
upper register.
Bass Resonance Mops
Flux Density 18,500 galas
Useful response 20-17,000cps
8 or 16 ohms models.

£17 Post
sop

AUDITORIUM
I2in. 35 watts

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

£15.50 Post
80p

AUDITORIUM
I5in 45 watts
A high wattage loudspeaker
of exceptional quality with a
level response to above
8.000 cps. Ideal for Public
Address, Discotheques, Elec-
tronic instruments and the
home HI-Fi.
Bass Resonance 35cps
Flax Density 15,000 gauss
Useful response 20-14.000cps
8 or 15 ohms models.

£19.50 tr
111-Fi Enclosure Manual containing plans, designs,
crossover data and cubic tables. 88p.

CUSTOMERS FREE CAR PARK OPEN 9-6 p.m. WEDNESDAYS 9-I p.m., SATURDAYS 9-S p.m. (Closed for Lunch 1.15-2.30)

SPECIALISTS 337 WHITEHORSE ROAD CROYDON
(Export: Remit cash and extra postage.)
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PLUS

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.

------

FREE GIFT! -j,"

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 is planned to be carried out
in the comfort of your own home and work
in your own time. You send them in when you
are ready and not before. These culminate in

a final test and a certificate of success.

2 3

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.

.,,,,,...---yr,c.iie3..

rl,r,

,.......,(
. - , ,,. T',.--,.

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.MN ----- NIN OM MI I= MI MI MI IM 1111 111

Brochure without obligation to:
BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL, Dept. EL16
P.O. Box 156, Jersey, Channel Islands

NAME

ADDRESS

(Block caps please)

Em no ism EN EN IN EN IN In
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PE
SMALL MERCIES

ALt in all it has been a pretty grim year, with the pound
in the pocket shrinking month by month. And the

economists and financial experts predict there's worse to
come before things bottom -out and the slow upward haul
to more prosperous and cheerful times begins. So there is
every reason to be thankful for any small mercies, like the
downward trend in semiconductor prices that has taken
place during the last twelve months.

Digital i.c.s have shown a spectacular fall, and CMOS
devices the most notable of all. Keen rivalry between
device manufacturers competing for a stake in the large and
growing computer field has stimulated the development of
new monolithic technologies, and CMOS is now estab-
lished as a possible alternative to TTL. The battle is likely
to continue with the bipolar protagonists fighting back with
more recently developed techniques such as emitter coupled
logic and integrated injection logic, to say nothing of charge
coupled devices and CDI. All these different families of
i.c.s have promising futures for each has some unique advan-
tages to offer which will be important in specific applications.

The lively competition augers well for the future of the
electronics industry because the constant aim is the worthy
one of more circuit functions per chip for a lower cost with,
wherever possible, enhanced operational performance. A com-
mercial philosophy which could well be emulated by other
industries, since all too often it seems some sacrifice of
quality or quantity is the only way a price reduction can
be realised.

It is fortunate that the chief building blocks of electronics
are extremely viable in present day terms, with continuing
downward tendencies in cost rather than the reverse. For-
tunate for everyone in the long termbecause electronics
has a most vital part to play, directly or indirectly, in
improving the economic wellbeing of the country and the
standard of living of the individual.

The private designer and constructor already enjoys some
of these benefits. Active devices are likely to account for
the smaller portion of the total material cost in a modern
design. Not unexpectedly there is sometimes a temptation to
extravagance in the use of i.c. devices, simply because they
are modestly priced. At least, this might be considered to
be the case by those brought up with a more frugal outlook
during the pre -semiconductor era. Yet however cheap and
versatile the components, the project designer owes it to
himself and to those who may imitate his work to observe
sound design principles throughout and to strive for elegance
in circuit arrangement and economy in component count,
no less than in price. Small is beautiful, it is said. Good
housekeeping is laudable in good and bad times alike. That
goes without question.

F.E.B.
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CE will 'begin to form on roads when air tempera-
ture' is between 36°F and 32`F (2.2`C -0°C) in our

damp winter conditions. This device monitors the
air temperature by means of a thermistor and' gives
warning of impending icy road conditions by variable
flash duration of a light -emitting diode. The com-
pleted unit is so small that the entire assembly may
be housed in a small metal cannister and fixed
through the dash of a car by a single tiin bush.

CIRCUIT FUNCTION
This circuit depends upon the ratios of currents

flowing and is therefore insensitive to fluctuations in
the car's battery potential and most interference de-
rived from the vehicle's electrics. Power -line regu-
lation is therefore unnecessary, but a 0.1-1micro-
farad capacitor across the power input to the unit
may be needed in extreme circumstances. (C2 in
Fig. 1.)

Section ICIa of the quad op -amp package (MC
3401) forms a comparator looking at the current
through the thermistor compared with that flowing
in the "CAL" network, and R3 defines the output
gradient of the amplifier according to the required
response to temperature. For 36`F (22°C), the out-
put is approximately 7.2V and at 32"F, 3.6V.

The multivibrator IC1b is similarly designed so that
the upper and lower voltages across Cl are of the
same order, determined by R4, 5, 6. The oscillator
has a period of approximately 1 second.

The third section of the op -amp is used as a com-
parator looking at the charge on Cl and compar-
ing this to the output of ICIa. When the charge on
CI is lower than the output of ICIa, the output of

ICIc goes positive and current flows through the
1.e.d. whose maximum drain is limited by R7 to
about 22-25mA.

As ICIb produces a rough sawtooth waveform
across Cl the on -time of the 1.e.d. varies, as only
the peaks lower than ICIa's output will cause ICIc
to turn on. Thus we obtain flashes from the 1.e.d.,
starting as very short ones, at about 36'F, and
gradually becoming longer as ICIc's trigger -level is
shifted by the action of the thermistor through ICIa
passing less current as it gets cooler. Finally the
l.e.d. will be on continuously at about 32°F as
ICIc will never be cut off.

SENSOR PROBE
The sensor probe consists simply of a thermistor

of 15 kilohms resistance (at 25°C) mounted in
an enclosure to baffle it from moving air as this
could cause false indication. The whole assembly
should' be mounted as close to the ground as is
practical, perhaps the best place being below the
front apron or scuttle of the vehicle. It is important
to keep the probe unit well away from any hot
engine or radiator parts.

It is suggested that the thermistor element be
mounted' in an old cigar tube to act as a baffle,
and suspended therein by small annular pieces of
thick polyethylene sheet. No filler should be used,
as this increases the conductivity to the thermistor
and the baffle effect of the tube will be degraded.

No short-circuits should occur when the printed
circuit assembly is inserted into the tube/baffle. The
thermistor and the printed circuit board must be
protected from the ingress of moisture and/or
condensation.
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ROAD -ICE WARNING INDICATOR

lT

RT

V

!PROBE!A

1100

COMPONENTS . . .

R5

C 31.0

RI ;

181a1

-X- 2.,
R1Ote,

10510<:-

i
I

VR1

22,11

!CALIBRATE'

R5

R9

R4

33M0

R2

1-NA/%.
3-3,111 C1

710,3-
R7

470f1

R8

3.3tAll
7

I

OV -1
t -X-SEE TEXT

..---L --/VV-.
150kn

Fig. 1. Circuit diagram for the ice warning indicator

Resistors
R1 18ki2 R4 3.3Mi2 R7 47052

R2 3.3Mi2 R5 10Mi2 R8 3.3Mft
R3 1501a2 R6 10M0 R9 33kft
All 10% 4-W carbon

Capacitors
C1 10µF elect. 10V
C2* 0.1-1i.LF as required

Semiconductors
IC1 MC3401 (Motorola)
D1 TIL209 or similar

Potentiometer
VR1 22ki2 linear (RS)

Thermistor
RT-VA1100 or VA1055S (Mullard)

Miscellaneous
Small screw top canister (such as a film can)

0

Fig. 3. Constructional details and wiring for the probe
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Completed prototype circuit board. Note that the I.e.d. is
mounted inside the fin dashboard mounting bush

Ensure good isolation between the terminations of
the thermistor by removing the copper from the
track as shown in Fig. 3.

Coat the whole of the p.c. board with a thin layer
of 5 -minute epoxy -resin to prevent moisture affecting
the resistance of the assembly.

Faster response to temperature might be achieved
by filling the bottom of the tube, prior to insertion
of the thermistor assembly, with silicone grease,
although this has not been tried in practice.

Size of printed circuit board used and shown in the
diagram is only arbitrary and will of course vary
depending on the size of mounting tube available.

CONSTRUCTION
The unit has been designed to be as small as

possible and is non -critical in its layout. However,
in order to ensure that the unit works properly after

Typical housings for the probe and circuit board

Thermistor mounted on the probe board and covered
with an epoxy -resin

construction and remains a reliable device, it is well
to be sure that no dry -joints or track -bridging or
shorts between components have occurred during
the course of construction. The upper leads of RI,
6, 9 should be sleeved.

CALIBRATION
This is very simply accomplished by wrapping the

thermistor, before mounting in the baffle -tube, in, a
polyethylene bag, to keep away the ice and water
mixture in which it is to be immersed. The assembly
is then plunged into the well stirred saturated solu-
tion of ice and water.

After about a minute, and with the unit fully wired
and connected to a I2V source, adjust VR I to the
point where the I.e.d. just comes on steady. A very
slight "wink" may be noticed due to a slight im-
balance between the outputs of ICI a, ICI b because
of resistor tolerances.

If it is not possible to obtain a steady illumination
of the I.e.d. when the thermistor is at 32°F, it may be
necessary to add a 10MQ (RIO) at the -ve input
(Pin 3) and connect the other end to chassis.

OTHER APPLICATIONS
If the unit is provided with a suitable I2V battery

supply there is no reason why this instrument may
not be used as a portable monitor to check for the
possibility of ice forming on outdoor swimming
pools or fish pondS so that precautionary measures
may be taken.

The unit may also be made to operate on other
temperature ranges by changing the values of RI,
2, 3.

In view of the low current drain it was not con-
sidered necesary to incorporate an on/off switch for
the in -car device.
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By B.W.TERRELL & C.F. TERRELL

GUITAR AMPLIFIER
LAST month we discussed the power supplies,

pre -amplifier and power amplifier circuits of the
guitar amplifier; this month we conclude with the
wiring, construction and testing procedures.

PREAMPLIFIER BOARD
A full-size drawing of the preamplifier printed cir-

cuit board is shown in Fig. 8. The layout of the
components on the topside is shown in Fig. 5.

Ensure that the fixing holes at each corner are
drilled before commencing assembly, and begin by
inserting and soldering in the p.c.b. pins.

Although the integrated circuits used in the pre-
amplifier are tough devices, it is strongly recom-
mended that integrated circuit sockets be used and
that the latter be soldered in position with the i.c.
removed, thus avoiding possible damage from the
heat of the soldering iron. In the event of the
i.c.s needing replacement, it will then be an easy
matter not requiring the removal of the board and
not involving desoldering, which can be tricky. The
layout of the board has 'been designed so that all
the i.c.s "face" the same way. Do likewise with the
i.c. sockets to avoid confusion at a later stage.

Fig. 5. Component layout for the pre -amplifier board. A full size p.c.b. master is given in Fig. 8
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POWER SUPPLY PREAMPLIFIER

4._4111_1. Ai a 111111L___

C13 C16 POWER AMPLIFIER

The finished guitar amplifier showing positioning of all the boards

Special note should be taken to observe correct
polarity when soldering in the electrolytic capacitors.
Do not attach any flying leads at this stage.

POWER AMPLIFIER BOARD
The printed circuit board to accommodate the

components associated with 1C3 is shown full-size
in Fig. 8. The layout of the components on the top-
side of the board is shown in Fig. 6. Before embark-
ifig on component assembly, ensure that the four
fixing holes have been drilled and that all the printed
circuit pins have been inserted and soldered in place.
Construction is straightforward, but pay attention
to capacitor polarities. Do not attach any flying
leads yet.

Fig. 6. Component layout for the power
amplifier board

POWER SUPPLY BOARD
The smaller components of the power supply sec-

tion are mounted on a printed circuit board; the lay-
out of the components on this board can be seen
in Fig. 7. The full-size drawing of the copper clad
side are shown in Fig. 8.

When positioning and soldering these components
in place, special attention should be paid to the
diodes and capacitor polarities, as a mistake in this
section could have disastrous (and expensive) effects.
Do not solder in any lead -out wires at this stage.

CHASSIS DETAILS
The prototype chassis was made from two L-

shaped pieces of 1.5mm thick aluminium sheet and

Fig. 7. Component layout for the power supply board. The
p.c.b. master is shown opposite full size
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CHASSIS DRILLING

355

205

180

95

BEND LINE

25

82

Holes to be made in this flange
after 060 are essembled(see Fig 13)

O

14 A Poles 10mre dIe
2 B Holes 2BA dear aM araldite

2 BA nuts in positions shown

All other holes 6BA clear

All dimensions in mm

Materiel; 16 SIVG Aluminium

0 0 16t

115

71

70

58

58

26

O
BEND LINE

25 I 32 25

53

112

25 J 32

75

1

153

76

198

216
-44-

109

28

Fig. 9. Complete drilling details for the amplifier chassis. The front panel drilling can be marked from panel B
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bolted together, using the component and com-
ponent board fixing bolts to form a U-shaped
chassis. Complete drilling and marking out details
are given in Fig. 9. Both sheets should be marked
out and drilled according to the details, and all the
holes drilled before bending. Drilling details for
the base of sheet A are incomplete (intentional), only
the transformer fixing holes are shown. It is recom-
mended that sheet A base section and sheet B base
section be drilled (as shown) and then bolted
together, and then sheet B used as a template. This
method ensures that the holes in each sheet will be
correctly aligned, whereas separate drilling may
cause problems.

Fig. 10. Showing how the various chassis parts are
positioned to form the final chassis

12rnon wood,cApboard
or siodor

All dimensions m mm

Once all the holes are drilled the right-angled
bends should be made as indicated. A bracket is
necessary for holding the power supply smoothing
capacitors. Details are given in Fig. 11.

The front panel drilling details are taken from Fig.
9. It has the same dimensions as the chassis front
and is commercially available guillotined to this size.
The holes on the front panel were punched out
using Q -max cutters which give a clean finish. The
choice of decoration and finish on the front panel is
left to the indiyidual requirements of the constructor.
In the prototype coloured adhesive film was used,
the lettering and borders done with Letraset, and
was then sprayed with Letragloss for protection.

75

66A Warm%silt N

30

to

Fig. 11. Drilling and bending
details for the capacitor clamp

Fig. 12. Constructional details for the wooden case
shroud
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Fig. 13. Interwiring details for the guitar amplifier

ASSEMBLY
The positioning of components, circuit boards and

complete interwiring details are shown in Fig. 13.
Assembly will be found easiest if carried out in the
following order.

Begin by securing the transformer in place on the
two chassis sections using 4BA nuts, bolts and shake -
proof washers, thereby forming a single U-shaped
chassis. Next fix all the completed component
boards to the chassis using 6BA nuts, bolts, shake -
proof washers and 5mm long spacers such that the
undersides of the boards stand clear of the chassis
base. The use of a lock -nut is recommended.

The control potentiometers, jaok sockets, neon and
rotary on /off switch should next be secured to the
front panel through the chassis front. All the poten-
tiometers should have their connecting tags upper-
most. Now fix IC3 in position using some silicon
grease on the area of contact between IC3 and
chassis to ensure good thermal contact. Screw the
output jack socket SK3 in position and fix the panel
mounting fuse to the rear panel. Insert a rubber
grommet in the mains feedthrough hole immediately
below the fuseholder. Bolt the chassis earth tag in
place and then the cable clips to hold the mains
lead.

It is now necessary to interconnect the four
smoothing capacitors C13 to C16. To hold these
together during wiring up, a wrapping of Sellotape
will be found useful. Take special care that capaci-
tor polarities are obeyed. When they are satisfac-

torily wired up, place them in position in the chassis
and bolt on the capacitor bracket. Now wire up
according to Fig. 13. It will be found useful to
tick off the connections as you make them and also
to use different colours of connecting wire. Try and
use brown wire for positive supply rails, blue for the
negative rails and green for all earth connections.
This way wire tracing will be more simple.

TESTING
When completed, the wiring should be checked

out thoroughly, especially in the vicinity of the
power supply board and the power output board. In
particular, check that SK3 is wired up correctly. If
the latter is wired in the wrong way round, IC3 can
be permanently damaged.

When you are completely satisfied with your wir-
ing up, the fuses should be inserted, 2A types for
the supply board and a IA type in the back panel
fuseholder. Fit the knobs and turn all volume con-
trols anti -clockwise and set the tone controls to their
midway positions.

First of all, with no speaker connected, plug in to
the mains and switch on. If any fuses blow, or
smoke or burning components are observed, switch
off immediately and investigate. If all appears well
the supply rail voltages should be measured. The
preamplifier rails should be +15 volts and the main
amplifier rails approximately ± 35 volts.

continued on page 47
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JODRELL BANK
A grant of nearly £2 million has

been made by the Science Research
Council, for the purpose of setting
up a multi -unit interferometer.

Three of the telescopes that will
make up the new group are al-
ready in existence, the Mark 1 and
the Mark 2 at Jodrell Bank to-
gether with the 80ft dish at Mal-
vern. The addition of the fourth
unit will considerably assist the
work controlled from Jodrell Bank.

The extension of facilities will
enable a much greater resolution to
be obtained and Jodrell bank are
hoping to achieve an accuracy of
0.03 seconds of arc. The manner
of the disposition of the units will
reduce the data to some extent, but
it is considered that the increased
resolution will more than compen-
sate.

In order to make the best use of
the grant it has been decided that
the fourth unit shall be an "off the
line" dish from America. A regu-
lar production line dish 25m in
diameter and fitted on an altazi-
muth mounting is available from
E Systems Inc of Dallas, Texas. It
will be installed at Knockin, near
Oswestry, and be linked by landline
and a reserve back-up microwave
system.

The work involved in the future
observations will be a continuing
story and will include the study of
the detailed structure of novae,
pulsars, quasars and the areas where
star formation is active.

BLACK HOLES
Until recently the writer and a

small number of people were of
the opinion, "that the rotating
black hole was possibly the gate-
way to an alternative space time".
This seems not to be true after all
and according to an advertisement
the Bacon Foundation is offering a
prize of £300 for the solution to
the problem of a space ship to
make the journey.

The problem as stated is, accord-
ing to current theory, that rotat-
ing black holes are the actual gate-
ways to an alternative spacetime.
How, therefore, could a space
vehicle pass through a rotating
black hole into another region of
spacetime, without being crushed
by the gravitational field of a
singularity?

This is so near to the ideas
found in space fiction that perhaps
here begins the new thinking, mak-
ing further progress in the inevit-
able revolution in physics. The
outcome of this challenge will be
eagerly awaited.

SPACEWASH
BY FRANK W. HYDE

WHITE HOLES
While white holes are not often

in the news their claims are now
being seriously advanced. There has
been activity in this field for a
number of years now and it is not
surprising that the same sort of
people as those concerned with
black holes are involved.

However, in the past white holes
have not been taken too seriously.
This attitude is not really justified
and some new light is thrown on
this subject by Professors J. V. Nar-
likar and K. M. V. Apparao.

The name of Narlikar is closely
associated with the continuous
creation theory advocated by Fred
Hoyle. Narlikar was in fact a pro-
tege of Fred Hoyle and many
papers were issued under their joint
names.

At the Tata Institute and among
cosmologists, Narlikar is known
for his extreme views. The creation
of matter in the universe is an idea
not much removed from the pos-
sibility of singularities which are
projecting their energy out into the
universe and so interacting with the
matter around.

To this end Narlikar and
Apparao have been looking more
closely at the kind of spectrum
which should appear from a white
hole. The term white hole is not
really apt but since it implies the
opposite of black it will no doubt
continue to be used. They are
suggesting that the Seyfert galaxies
could be a white hole effect. They
are able to offer an explanation
for all the facts observed including
the particle production.

There is another possibility and
that is that if a black hole is the
entrance to another region of space
time, could not the white hole be
the emergence of the other side of
a black hole?

The idea of a white hole of
necessity involves blue shift. The
name of Kapp comes to mind in
connection with blue shift. Several
years ago when his book appeared
it caused a stir, for the claim made
was that matter was being concen-
trated in certain areas, and that it
was moving towards the observer.
thus the blue shift.

CO-OPERATION
For the first time a United States

series of experiments will be flown
in a Soviet Spacecraft. The scheme
was discussed during the joint
working group meetings on space
biology and space medicine.

Four NASA developed life
science experiments will be taken on
board the spacecraft in special
containers manufactured in the
Soviet Union. The maximum
weight of the containers including
the experiments will be less than
2.5 kilogrammes each.

A unique feature of the space-
craft is the onboard centrifuge.
The U.S. experiments will be
divided with some on the centri-
fuge platform and some on the
stationary platform.

The four experiments are con-
cerned with the investigation of
sensitive plant systems. The effect
of weightlessness on embryonic
plant systems. A heavy particle
radiation experiment, small lexan
plastic nuclear track detectors will
be inside the containers on the
centrifuge and in the stationary
biological containers. And finally.
an experiment with minnows to dis-
cover the effect of weightlessness
on the vestibular system of
developing embryos.

WIND ON THE MOON
When making an analysis of the

lunar soil samples delivered to
earth by Luna /6 and Luna 20.
Soviet scientists found that the
Luna 20 material contained four
times as much mercury as Luna 16.

The unevenness is thought to
come about by the emanation of
mercury vapour during the Lunar
day, at a temperature of 150°C.
toward the colder areas by the
lunar wind. As it cools it would be
deposited on the rocks in the cold
areas.
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BOOK

AUDIO ON WHEELS
By Vivian Capel
Published by Newnes-Butterworths
199 pages, 142mm 222mm. Price £6.00 (Hard-
back)

W1TH the seemingly ever increasing interest in "in-car
entertainment" it is surprising that, until now, very

little information on installing audio equipment in the
car has been published. Of course, this does not include
manufacturers' literature, which invariably only give part
of the story anyway.

This book is divided into two parts, Basic Principles
and Practical Applications, and sets out, fairly success-fully in my opinion, to cater for the radio engineer,
motor mechanic and the amateur. It covers all aspects
of in -car entertainment from basic principles of radio
and tape recording to the installation of complete
systems.

The different types of radio, cassette and cartridge
equipment, including stereo and quad systems are dis-
cussed and assessed. The chapters on power supplies,
aerials, loudspeakers and interference suppression on
a.m. and f.m. is covered in some depth and are probably
the most useful sections in the book.

The chapter on setting -up a workshop is interesting
and the final chapter on "Repair and Maintenance" con-
tains some very good pointers on fault diagnosis and
basic test procedures, together with the necessary test
equipment needed.

The only criticism I can find (apart from price) is
that it's a pity that the interference suppression section
could not have been expanded to cater for solid state or
CDI (Capacitor Discharge Ignition) systems. This could
easily have been accomplished by deleting the references
to the ancient valve vibrator power supply circuits.

D.G.B.

BASIC DIGITAL ELECTRONICS
By Ray Ryan
Published by Tab Books (No. 728)
210 pages, 130mm 210mm. Price $7.97 Hardback,
$4.95 Paperback

ADVANCED APPLICATIONS FOR POCKET
CALCULATORS

By Jack Gilbert
Published by Tab Books (No. 824)
304 pages, 130mm x 120mm. Price $8.95 Hardback,
$5.95 Paperback
ALTHOUGH these two books are of American origin,

they offer a good basic grounding in their relevant
subjects. For the student or person who wants to realise
the full potential of his calculator this book should
prove a reasonable acquisition.

The main emphasis in the digital electronics book is
on presenting the various types of digital circuits and
describing the features pertinent to these circuits. Today,
discrete circuits are seldom used and almost all logic
is performed with integrated circuits. For this reason,
there is a slight bias throughout towards the assumption
that a given logic function is just that --a function.

The logic symbols used throughout are not to British
Standards, but several chapters explain the basics of

logic and introduce the logic diagram and truth table.
Because a system of ore's and zero's probably seems
strange to the uninitiated, the early chapters describe
the binary number system and the different codes digital
systems use in some depth. There .is even a chapter on
CMOS logic.

The pocket calculator book covers 4 -function, scienti-
fic, programmable, electronic slide rules, metric con-
verters and business units.

This book shows how the ability of the calculator to
multiply and divide can be used to calculate square
roots, cube roots, powers of numbers, logarithms and
all the trigonometric functions to five or seven places. As
an example the author shows how to perform the scienti-
fic computations above using an elementary 4 -function
unit.

The book also shows how to solve such problems as
quadratic equations, right angles, compound interest
mortgage problems and even determine satellite orbits.

D.G.B.

GUNN-EFFECT ELECTRONICS
By B. G. Bosch and R. W. H. Engelmann
Published by Pitman Publishing Ltd.
434 pages, 240mm x 160mm. Price £16.00

WNTH microwave technology very much on the
increase, this book looks at one of the effects often

used in microwave devices, that of the "transferred elec-
tron" or better known "Gunn" effect. The book is clearly
aimed at those directly concerned with microwave device
development or post -graduate students, and gives an
authoritative account of the whole device technology.

Also the book serves to collate the great deal of
work which has been done on the subject over the last
few years not only through its own text, but also
through the vast number of references that appear after
each chapter.

The book commences by looking into the Gunn Effect
in the strict sense (space -charge dipole domains) and
then moves on to dipole -domain free operation. Mode
classification, frequency limitations, efficiency, power and
noise performance are then covered, followed by a
detailed look at the actual manufacturing processes in-
volved in producing Gunn devices.

The final few chapters deal with some application
considerations and the book finishes by detailing the use
of Gunn technology in logic circuits.

R.W.L.

PE SUBSCRIPTION SERVICE

Copies of Practical Electronics can no longer be
supplied on direct subscription. The publishers have
found it necessary to close the subscription service
chiefly on account of escalating costs on packing and
postage.
No new subscriptions will be accepted. Existing
annual subscriptions will continue to be serviced until
expiry.

This action is very much regretted, but it shoud not
mean any reader being deprived of his regular copy of
the magazine.
Present subscribers should make arrangements with
their local newsagent or bookseller for Practical
Electronics to be delivered to their home address or to
be reserved for collection each month, immediately
their current subscription has expired.
Any readers outside the United Kingdom who have
difficulty in locating a supplier should write direct to
the editor who will be pleased to advise them of the
local agent for IPC Magazines.
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For 0.15" Veroboards and both uncoppered

boards Single sided PIN 2141 KV.
Double sided PIN 2140 20'611

P.E. JOANNA
P.0 B.'s 10 -board set 517.50
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
High.brIghtness wth
panel clip
0.2in Red 16p

Green 43p
Yellow 430

MAINS
A Chassis Mounting 3 -pin Plug SA2190 371/29

5A Line 3 -pin Socket SA1862 (suits SA2190) 441
5A Clutssis Socket and Line Plug (add only together) P437
11/2A Chassis Plug and Line Socket (sod only together) P360
11/2A Chassis Socket and Line Plug (sold only together) P438
2 -pin Flat Pin Line Plug (USA Mains Plug)
2 -pin Fiat Pin Chassis Socket (Flat Pin Mil
2 -pin Fiat Pin Line Socket (Flat Pin Conn)

PH0140
Plug Plastic top

Plug Screened
Chassis Socket Single

Chassis Socket Twin
Line Socket Screened

JACKS
2.5mm Plastic Plug

2.5mm Screened Plug
2.5mm Open -type Chassis Socket

2.5mm Screened Line Socket
3.5rnm Plastic Plug Ilp

2.5mm kreened Plug lop
3-5mm Open -type Chassis Socket 9',0

3.5rnm Plastic Line Socket - Ilp
3.50000 Screened Line Socket 1717

'win. Plastic Moro Plug 14
Std twin. Screened Mono Plug 209

Std' 1n. Plastic Stereo Plug 15.
Std won. Screened Stereo Plug 13,4

Std 1/4In. Open -type Mo. Chassis 51041 151

Std' 1n. Open -type Stereo Chassis Socket 191/20

Std kin. Moulded Mono Chassis Socket with 2 break contacts
Std twin. Moulded Stereo Chassis Socket with 3 sneak contact. I,

Std win. Plastic Mono Line Socket 210X1

Std 1/41n.Scrftned Mono Line socket 219

Std kin. Plastic Stereo Line Socket 241
Std win. Screened Stereo Line Socket 439

DIN
2 -pin L'S
Spin
4Pin
S -pin A MT)
5 -pin B 1201

6 -pin
7 -pin

Plug
10p

Ilp

159
15p

15p

10)
159

ELECTROLYTIC CAPACITORS
Cad woad CawCab wimp Cm
tuF1 on so6) ER11630

s 63 3

22 63 3

33 63 3

4.7 63 3

6 40 2

CO 63
10 25
10 63
IS 16 2

IS 60 3

ed
22 10 50

23 35 150

22 63
33 6.3
13 16
33 4
47 4

47 to
47 25
47 40

Car Sill

3

5
6

00
01

0/

Ca 044 coo
tiN) IP) So
47 6.3

3 3

0.) 16
63 00

100 4 3
too 10 4

100 25 5

100 40 6

MO 63 01

ISO 6.3
150
Iso

5

3.27,

220

;
320
220

220
330
330

16 5

25 6

63 01

4 4

to 5

le 6

40

25 00
01

53 02
4 5

10 6

Case Mod Imm)

1.4.11 den1411r PrIee
125 4 71/213
12.5 6 1 tiny
20 0.7 Tap

20
20 103 lop
33 10.4 331/2p

33 12 9 259
33 15 4 4.4,
33 tit 4 vv.

330 to 00
330 .1 03
470 6.3 0
070 10 00
470 25 01
470 40 02
640 6.3 00
NO 16 (5
080 25 02
680 40 03

1000 4 00
1000 10 01
1000 16 02
1000 25 03
1500 6.3 01
1500 to 02
1500 16 03
2700 6.3 12
2300 10 03
3300

700 : i°2;

41/29
340
629

Chassis Line
Socket Socket. 121/217

10p 14p

109 -
100 17thO
10p 171/21

lip 21p
10p 171/29

51p
42p
Op

111/20

121/29

Fane

POP 50
'47

PLUGS
and

SOCKETS SWITCHES
COAX
Co -ax

Aluminium
Plastic barrel

Co -au Socket
Panel fixing
Flush fixing

91
159

10p
160

14p

IOp Slide Sub.min DPDT 13p

Slide std DPDT ........... 14p
DP Push 10 make non-lOcking
300 SPST

Push to break no -locking
SPST 314

MiCrOswitch SA 230V AC

14
%SOO. Push -off Locking

Ilp Rocker DPST 250V 10A

169

9135
14

Toggle Sob -miniature 7A
250V (Type A) SPOT .. 655

Toggle Sub -miniature 2A
2500 (Type E) DPDT fep

Toggle DPDT 250V 156
with (KOFF Plate 27p

10 position BCD output
N-kis

Slide Switch mat

POTS
Rotary miniature carbon track urt
spindle.
Values available. 5k, 10k. 25k, 50k
100k, 250. 500k, IM. 2M
Lin single.gang ( lk / 231/7p

Log Single -gang 231/4
Lin or Log single with switch 40'' .p
Lin or Log dual -gang 71179

Slide 60mm track. Metal cased: overall
length 416rnrn
(knob extra 12149)
Valuo available) lk, 5k, 10k, 25k, 50k,
100k, 250k, SOOk
Single -gang LIn) awe, Log) 52140
Dual -gang Lin and Log: Op

Presets: 0.1W Vertical or Horizontal
100, 220, 470 ohms, 1k. 2k2. 4k7, 10k, 227
47k. 100k, 220. 470k, IM 917 each

OMNIUM GATHERUM
12.way 5 Amp Terminal Block .

PVC Insulation Tape ilemm x 10001, Mack, Red, Blue.
Green, Brown, White . . 191hp

Dab PCB Pen . lop
Printed Circuit Kit, contains polishing powder, etch .1/2t,

etching liquid, resist remover. flux copper
clad board, stencil knife. spatula and

Copper clad SRBP board (XX 3 10Ornm
460

Copper clad fibreglass board
ITN

Probe Clips (I red. I 12141.,
429

Solder 1000 of 22174 ... 711

INTEGRATED CIRCUITS Will
Ay -I0212 L194 MVRISITO 7 11.73 00805 J03104
Av-5.1224 DLO M252 fa.10 uA7815 (TO 31 £1.11

CA304 114.pin DILI Up NE555V lapin Olt op 26014 ITO 181 Evso
4000C ITO 991 £3.71 55149)116pin DILI 84.99 CD400IAE 24
LM301A la -pin DILI 499 SG340D 113p.n OIL: fa.17 C04007AE 231L4308 IS -pin DILI 64 TBAB1OS 11.25 CD4011AE 270
L4380 (14.ptn DILI 11.22 u4709C 170991 429 CD401/4AE op
LM381114-pin OIL/ £1.19 uA123C t TO 991 450 /400 17p
Lo1/43900114-pin DV. I Op uA723C 114 -pin OIL 659 1413 42p
MCIPOP 114/n1/IL:DM uA741C lipin OIL`44 1447 119
3.3C1490 ill -pin CAL, Op .0041C 1I4-p.n DILI Sep 103 34.
MC3302P 114pin DI L 1 0.15 u747C Ill. pin OIL t cm 7474 339
MFC400013 740 .004C 1 -an ()IL 499 7490 SS9MFC604 DOI uA18LOS 110 921 459 701 5.445314 t4p.n CIL t 14.79 uA/8315 ITO 92' 650 74,2' 439MVRS 'TO 21 £1.73 .7840S I Plash, £1.13',
Mv112 iTO 3) 61.73 .5.481S Otasttc) (us /

ORGAN

COMPONENTS
Keyboards Morelli - as used by the professionals.....
49.note C to C
61 -note C to C
Swell pedal with 10k log pot
Pedalboard I3 -note C toC
- with changeover contacts fitted

Spring Li. Unit (Short)
 Spring Line Unit (Long)

Reverberation Driver Module
S.a.e. please for full details : Leaflet MSii?..ipe,

Gold -clad phosphor brogue wire
Palladium earth bar per octave length tep
Contact Blocks changeover single pOle (GJ) 2114

two pole rnake (GB)
three pole make (GC)
four pole make (GE) 4010
five pole make (GH) ifp

Stop Tbs unengraved (black, grey. red or white) with
OPOT switch (rocker type) lap

USN
BOAR

r.a.514

 TH E
AMAZ I NG
DM02

A ready-bNit, tested and guaranteed digital master oscillator.
Accurately generates the top 13 notes for your organ system and
reduces the complete tuning of your organ to ONE SIMPLE ad,
luernent. New design gives selectable C to C output ranges of
(approx.) 4k to Sk (highest) or 2k to Ak or I k to 2k. etc. right dowr
to 1647 to 321131 And this new compatible design Is even smaller:
Only 3.5in. x 3.71n. including gold-plated edge conne0iOn.

DAA027 includes built-in variable depth and rade frequency shift
',mutant.
DM02 115.31. 04027 E17.81.
SAJ 110) 7 -stage frequency divider In 14 -pin OIL package. Sine
or square wave Input. Square wave output may be converted to
saw -tooth. 11.94 each or 6 for E10.74 or 12 for E19.61.

RESISTORS
CARBON FILM
1/24 (MIN RES) 1 4rn to 14: 5%. 142 to 10M. 10% E 12 21 elleh
VaW (STD RES) 1 ohm to 104m) 5%, 142 to 104: 10% E12 - 11 Ohm tO
IM: 5% El2 and EN, 21 eaCh
METAL OXIDE
1/44 (OXIDE / 10 ohm to 14: 2% E 12 and E24 SONO
WIREWOUND
OW (WYW MINI 0.22. 0.27. 013, 0.47 ohms. 1 corn 5% Ilp

1.2 ohm to 270 ohm) 5% EIT
Also I% Oxide, 1W Crbon Fiun, SW and IOW Wirawou. types stocked.
E12: 10, 15, 18, 22, 27.33. 39, 0. 56. 68. 82 and decades.
EU: 11. 13, 16, 20. 24, 30, 36, 43. 51. 62, 75, 91 and decades

TRANSISTORS & DIODES
AC127 IOW
AC128 lEhp
AC176 11,61
A0161 2MP t1.07
AF117 27p
8.013 6p

EICIOS

BC142
BC143
BC147
BC1413

BC10
BC 168C
SC 169C
BC178
BC179
BC 184
BC 183L
11C1841.
BC212L

llp
149
25p
289

121/2p
/21/2p

15p
1SP
15p

181,70

17 11
15p
15p

17,7p

BC2I3L 199
BC214L
BC327 271/25
BC3211 260
BC337 271/2p

BC3313 259
BCY71 349
80131 Op

57
B0131 2MP 11.20

45p
Op
810
381
27p

B0129
150140
BEM
8E259
BFX29
BF 030
OF X.
8E085
8E7487
15F)(11)
BF Y50

BEY51 24
BEY52 211/29
14164 610
BZ061 series gap
614611 series 13p
C10601 41/20
MCRIO2 36p
MJ2955 920
MJ E2955 L1.21
MJE3055 73p
MPF102 459
OC 71 25p
SC1460 Op
ST2 351/20
T1S43 351

321/29 WOOS 32179
350 WO4 35 71

321.0 21.1 94p
OP Z4108 Ilp

32. 71 114914 Sp
34. 21 41414 SP
21' 71 2A 504v Bridge 441' 0

2A 400P1V Bridge 55p
202219
202646
202905
202926 Or, Ye
and Gn
203053
303054
2143055
IN 3202
203703
43700
203705
203706
203707
200708
413819
203866
353003
203904
205245
45459

330p
48.1
351/21)

lep
191/29

721/2p

53p
llo
lop

171/21

160
150

I 7,711

10p
27.1P

No

glop
lip
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E. & U.E.

GIRO NO. 331 7056. Access and Barclaycard
accepted.

C.'N O. only. P. & P. 25p
Discount: CI iexceot net items)

Export Order enquiries welcome (C5 min.)

Official Orders accepted from
Educational & Government Department,
ALL PRICES INCLUDE VAT AT 8°,,

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 SW or 1W KIT: 10 of each E12 value, 22 ohms -IM, a total of 570 E460 net
25E12 SW or 1W KIT: 25 of each Ell value, 22 ohms -I M, a total of 1425 f1099 net

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. Mounting: 001µF, 0.015µF, 0.022µF, 31p. 0033µF, 0047µF, 4p.
0 0E81)F, 0 I µF, 41p. 0 15))F, 5p. 022µF, 6p. 0.33µF, 8p. 0.47µF, 10p. 0.68uF,
13p. 1pF, 17p. 13µF, 26p. 22µF, 28p.
MULLARD POLYESTER CAPACITORS C296 SERIES
400V, 0 0011)F, 0 00151)F. 0 00221)F, 0 0033)J, 0.0047pF, 0 00681)F. 0 01))F,
0 015pF, 0 022pF, 0.033µF, 4p. 0.04715F, 0.068pF, 0 1pF, 5p. 0 15/1F, ap. 0 22)1F,
10p. 0 33pF, 15p. 0 47,0, 18p.
160V: 0 01, F, 0.15pF, 0 022p F, 0 047pF, 0.068pF, 4p. 0 I p F, Sp. 0 I5pF, 6p.
0 22µF, 7p. 0 331)F, 8p. 0.47µF, 10p. 0 68)/F, 14p. 10F, 17p.
MINIATURE CERAMIC PLATE CAPACITORS
50V: (pF) 22, 27, 33. 39, 47, 56, 68, 82. 100. 120. 150, 180, 220, 270, 330, 390, 470,
560, 680, 820, I K, 'KS, 2K2, 31(3, 410, 6K8, (pF) 0 01. 0 015. 0 022, 0 033, 0 047,
21p. each. 0 I, 30V, 5p.
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.

RESISTORS
CF -High Scab Carbon Film, 5% MF-High Stab Metal Film, 5%.
W. Type Range 1-99 100-499 500-999
/. CF 12-1M I 0.90 0.85
1 CF 22-2M2 I 0.90 0.85
1 MF I0 -2M7 2 1.7 1.4
) MF I0 -2M2 2 1.6 1.3

I MF 10 -IOM 3 1.98 1.81
2 MF 10-10M 4.5 3.52 3.08
(Price in pence each).
VALUES AVAILABLE -E 12 Series only. (Net prices above 100.)

1000+ Size mm
0.80 2.4x7-5
0.80 3.9x105
1.2 3x7
1.1 4:2x10:8
1.65 6.6x13
2.75 8x175

PRESET SKELETON POTENTIOMETERS
MINIATURE 0.25W Vertical or horizontal 7p each 1K, 2K2,
4K7, 10K, etc. up to IM fl
SUB -MIN 005W Vertical, 100 fl to 220K 0 7p each.

Al I k
liar Apse. here

B. H. COMPONENT FACTORS LTD.
(P.E.). LEIGHTON ELECTRONICS CENTRE,
59 NORTH STREET, LEIGHTON BUZZARD,
LU7 7EG. Tel.: Leighton Buzzard 2316 (Std. Code
05253,

Miniature Mullard Electrolytics
I OpF 63V
I.5pF 63V
2.2AF 63V
3.3pF 63V
4.0pF 40V
4.74F 63V
6.13pF 63V
8.0pF 40V
OpF I6V
CIAF 25V
OAF 63V
5pF 16V
5µF 63V
6AF 40V

22)4F 25V
22pF 63V
32pF IOV
33)5F I6V
33pF 40V
32µF 63V
47IaF IOV
47µF 25V
47))F 63V

7p 68AF I6V 7p
7p 68µF 63V 14p
7p 10001F IOV 7p
7p 1000F 25V 7p
7p 100pF 63V I7p
7p I 50pF 16V 7p
7p 150µF 63V 17p
7p 2205F 6.4V 7p
7p 220pF IOV 7p
7p 220pF 16V 8p
7p 2201aF 63V 2Ip
7p 330AF I6V ap
7p 330pF 63V 25p
7p 470)5F 6.4 14p
7p 470AF 40V 26p
7p 680pF I6V 8p
7p 680,5F 40V 25p
7p 1000AF I6V 17p
7p I 000pF 25V 28p
7p 1500pF 6.4V25p
7p 1500pF I6V 28p
7p 2200))F 10V 17p
8p 3300pF6 4V lap

VERC BOARD2x5'
2) x 31'
31 x 5'
3f x 31"
2) x
2) x 5" (Plain)
2) x 31" (Plain)
5 x 35" (Plain)
Insertion tool
Track Cutter
Pins, Pkt. 25

0.1 0.15
45p 45p
4Ip 30p
5Ip 53p
45p 45p
lip 10p
- 22p
- 20p
- 37p

87p 87p
68p 68p
25p 2Sp

TRANSISTORS
ACI27 2Ip 8C212L 13p
AC128 22p BC213L 13p
BC107 12p BC2I 4L lap
BC108 12p 0C44 19p
BC109 13p 0071 13p
BC148 13p 0081 17p
BC I49 13p 0C170 29p
BC182L 13p TIS43 45p
BCI83L 13p 2N2926 13p
BCI84L 14p 2N3702 14p

POTENTIOMETERS. Carbon Track 5K U to 2M U, log or lin (and IK lin). Ste, 171p Dual
Gang 48p. Log single with switch 28p. Slider Pots. 60mm, 5K - -500K, log or lin.

ngi
45p. Dual S5p.

Knob 10p.
DIODES
N4001 69p
N4002 71p
N4003 9p
N4400 9p
N4005 12p
N4006 14p
N9I4 7p
N9I6 7p

BAI00 10p
OAS 42p
0A47 9p
0A81 lip
0A200 8p

PLUGS
Din 2 Pin 12p

3 Pin 13p
5 Pin 180. 16p
Std. lack 20p
2.5mm jack 13p
Phono 7p
SOCKETS
Din 2 Pin 10p

3 Pin 10p
5 Pin 180' 12p
Std. Jack lap
2.5mm Jack 13p
Phono 7p

ELECTROLYTIC CAPACITORS. Tubular & Large Cans
(uF)V): 1/25, 2/25, 4(25, 47110, 5/25, 8/25, 10/10, 10/50, 16/25,
22(63, 25125, 25/50, 32/25, 50/25, 100/10, 100/25, 7p. 50/50, 8p.
100/50, 200/25, 10p. 250/50, 18p. 500)10. 8p. 500/25, 17p.
500/50.25p. 1000/10,17p. 1000/25,25p. 1000/50,40p. 2000/10,
20p. 1000/100.[1.10. 2000/25.35p. 2000/100, CI '20. 2500/25,
38p. 2500/50, 68p. 5000/25, 68p. 5000/50, £1 20.
HI -VOLT: 4/350, 20p. 8/350, 23p. 100/100, 27p. 16/350, 35p.
16/450, 38p. 32/350, 38p. 501250, 40p. 100/250, 40p.
METALLISED PAPER CAPACITORS
250V: 0 050F, 0 1pF, 6p. 025, 6p. 03µF, 7113. ItIF, 9p. 500V.
0025, 005, 6p. 0 I, 6p. 025, 71p. 0 5, 9p. 1000V: 0.01,
Ilp. 0 022, 13p. 0 047, 0.1, 19p. 022, 28p. 0 47, 36p.

LEIGHTON ELECTRONICS CENTRE
Our New Electronics Centre is now open in Leighton Buzzard
and all callers are welcome. As well as our normal stock of over
3,000 products we have a large range of surplus bargains and
calculators, etc. Open 6 days. 942.30. 1.30-5 p.m.

cl-ARCIAYCA110.1

MULTIMETER U4323
22 Ranges plus AF/IF Oscilla-
tor 20,00011/Volt.
Vdc-05 -1000V in 7 ranges
Vac -2.5-1000V in 6 ranges
Idc-0.05-500mA in 5 ranges
Resistance -50-1M 11 in 4
ranges.
Accuracy -5% of F.S.D.
OSCILLATOR -I KHz and
465KHz (A, M.) at approx. I Volt.
Size -I60 x 97 x 40mm.
Supplied complete with carrying
case, test leads and battery.
PRICE £8.64 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.
Idc-0.06-3A in 6 ranges.
lac -0.3-3A in 5 ranges.
Resistance -25(1-5M U in 5 ranges.
Accuracy -dc and R-2)% of F.S.D.

ac and db-4% of F.S.D.
Size -167 x 98 x 63mm.
Supplied complete with storage case.
test leads. spare diode, and battery.
PRICE LI0.64 net P. & P. 75p.

U4324

MULTIMETER U4341
27 Ranges plus T ansistor Tester.

protecte
Vdc-0.3-900V in 8 ranges.
Vac -I.5 -750V in 6 ranges.
Idc-0.06-600mA in 5 ranges.
lac-0'3-300mA in 4 ranges.
Resistance -2K(1 --2M U in
4 ranges. Accuracy -dc -2)%.
ac -4% of F.S.D.
hfe-IO-350 in 2 ranges.
Size -I 15 x 215 x 90mm.
Complete with steel carrying
case, test leads, and battery.
PRICE L11.88 net P. & P. 75p. U4341

MULTIMETER U43I3
33 ranges. Knife edge with mirror scale.
20,000 fl /Volt. High accuracy. mVdc-75mV.
Vdc-I .5-600V in 9 ranges.
Vac -1,5-600V in 9 ranges.
Idc-60-120 microamps in 2
Idc-0.6-1 500mA in 6 ranges.
lac-0.6-1500mA in 6 ranges.
Resistance -I K 1-1-1 M n in 4 range
db scale -I0 to + 12db.
Accuracy -tic -11%, ac -2;%
Size -I15 x 215 x 9Ornm.
Complete with steel carrying case.
test leads, and battery.
PRICE E14.90 net P. & P. 75p. U4313

HAVE YOU
GOT YOURS
CATALOGUE No. 4A
NEW CONVENIENT
SIZE. AND FULLY
ILLUSTRATED

CONTAINS MANY
HARD TO GET
ITEMS

66 Pages

3,000 Items

600 Pictures

YOUR

COMPLETE

ELECTRONIC

STORES.

MAIL
ORDER

AND

SHOP

POST FREE

PAYS FOR ITSELF

WITH DISCOUNT
VOUCHERS

WORTH

20p

* DISCOUNTS

ALL NEW STOCK

a SATISFACTION
GUARANTEE

DEPENDABLE
SERVICE

PLEASE SEND S A E
FOR

SUPPLEMENT No I

AS YOU ARE INTERESTED IN

ELECTRONICS
THE BRITISH AMATEUR ELECTRONICS CLUB

IS FOR YOU!

FOUR NEWSLETTERS A YEAR - SPECIAL CONCESSIONS
FOR MEMBERS AND THE CURRENT MAJOR PROJECT,

THE B.A.E.C. COMPUTER.

U.K. membership fee £2 per year from January 1st.
OVERSEAS membership fee £3 (surface mail), £4 (airmail)

S.A.E. for details from the Hon. Sec. B.A.E.C. 3. G. Margetts,
I I Hazelbury Drive, Warmley, nr. Bristol.

BELLARD DISCO-LITE UNIT
 SEQUENCE

 SOUND TO LIGHT

 STROBE '.11V VII

 SOUND SEQUENCE

 SPOT FACILITY

 LAMP TESTER

 BREAKDOWN OVERRIDE
FACILITY

 ONLY E65 -, VAT (8%)
CARRIAGE FREE S.A.E. FOR DETAILS

BELLARD HOUSE
BELLARD ELECTRONICS BELLARD DRIVE

CHESTER Tel. Chester 43S71
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0 It
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?

SKIN RESISTANCE INDICATOR

THERE is a relationship between
the electrical resistance of a

person's skin and and state of
relaxation. A device to make people
aware of changes in their skin
resistance can tell them how relaxed
they are (bio-feedback) and thus
help them relax. The skin resistance
indicator, Fig. 1, provides an aud-
ible tone which falls as the state of
relaxation increases (skin resistance
rises).

The circuit is shown in Fig. 1.
Potentiometer VR1 and the skin
resistance between the electrodes

0
ELECTRODES

0Fig.1
fl

R,
10k

SIMPLE SAWTOOTH GENERATOR

Fig. 1

va

5-ISV

LOAD

SPIKE
OUTPUT

SAWTOOTH
OUTPUT

2 N 3702

forms a potential divider, whose
output voltage depends on skin
resistance. Transistor TR1 compares
the voltage with a reference and
feeds a current proportional to the
difference between the voltage and
the reference to a multivibrator
TR2 and TR3. The frequency of
the multivibrator depends upon the
current from TR1. A crystal micro-
phone insert acts as a speaker.
Simple electrodes may be made
from a pair of thimbles to which
wires have been soldered.

In operation the two thimbles
would be put on two fingers of one
hand, and VR1 rotated to give an
intermediate tone pitch. Upon relax-
ing the tone pitch should fall slowly.

A. Russell,
Whinmoor.

ASIMPLE sawtooth generator may
be constructed with the 555

timer and a germanium transistor.
The circuit is shown in Fig. I. TR I,
DI and RI form a constant current
source. CI thus charges at a con-
stant rate until the 555 internal
comparator triggers. Cl is then dis-
charged quickly, and the cycle re-
peats itself. Variation of VR I alters
the charging current of Cl and thus
the output freqency. A sawtooth
output may be taken from CI
through a high impedance buffer,
and a spike output of the same fre-
quency is available from pin 3. Out-
put frequency may be varied by
about 50:1, and the sawtooth line-
arity is about 5`..

A linear voltage versus period
characteristic can be achieved by
applying a modulating voltage to
pin 5, which sets the comparator
threshold.

J. N. Paine,
Oxford.

CRYSTAL
MIKE
INSERT

OV 0
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A GATED OUTPUT RANDOM GENERATOR

THE following circuit (Fig. I)
was devised to act as a random

generator of similar type to those
used in parapsychology or ESP ex-
periments. That is to say, it has an
"off" period when neither of the
light emitting diodes is illuminated
followed by an "on" period when
one or other, but not both of the
1.e.d.'s is lit. Which Le.d. is lit dur-
ing this period is unpredictable, and
this is the random aspect of the
circuit.

The circuit consists of two sec-
tions: the random generator, and
the gating circuitry. The random
generator consists of a noise source
(TRI) whose output is amplified

HEADLIGHT DIMMER

THIS idea was suggested by an
I article in a motoring magazine

concerning sidelight visibility. The
circuit is capable of reducing the
current to the headlamps (or to any
other resistive load). Their output
is thus reduced to sidelight level,
whilst superior visibility is retained.

The limited space behind the dash-
board made remote voltage control
a necessity. The circuit generates a

Fig. 1
and shaped by the following stages
and fed to NOR gate G4 which acts
as a buffer.

The gating circuitry functions as
follows. While the clock input (pin
12) of the 7470 J.K. flip-flop is at
"0", its output is allowed to follow
its input signal, i.e. it is changing
state for every input pulse. This
output is not seen on the 1.e.d. dis-
play however, as the clock signal
is inverted by gate GI and used to
disable 1.e.d. driver NOR gates G2
and G3. When the clock signal goes
to logic "1", the output circuits of
the SN7470 are isolated from its
input gates and are held, one at
logic "I", the other at logic "0".

square wave with a variable mark -
space ratio, thus the lamps are either
on or off and no power is dissipated
by the circuit.

The circuit consists of a voltage
controlled multivibrator driving a
monostable which in turn drives the
headlamps. This arrangement does
not permit full control of the head-
lamps, but with a 12V supply and
Z on the diagram connected to
point X 0-10V was obtained, or
4-12V with Z connected to Y. A

G1 -4-1C2
557402

P1514 -55
7 -0V

The clock signal is again inverted
by gate GI, and enables the appro-
priate NOR gate G2 or G3, depend-
ing which is fed from the "0"
output of the SN7470. Thus the
appropriate l.e.d. is illuminated.

The clock input is shown as a
simple push button switch in the
diagram, but provision is made for
an external clock. This should be a
positive going square wave not ex-
ceeding five volts. The mark -space
ratio of this square wave will give
the "randomise" to "display" times
of the unit.

C. Cartlidge,
Stafford.

11-18v

Fig. 1

little experimentation with Cl and
C2 may be necessary for optimum
performance.

A supply voltage between I I -
18V is satisfactory, but V., (which
provides the current) must not be
higher than V. or more than 5V
lower. The maximum safe current is
10 amps. A suitable source of Vin
is shown in the shaded portion.

J. A. Heathcote
Newport.
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NEW EDU-KIT MAJOR

4111

i`

ALL PRICES
INCLUDE

VAT
to U,g, end Ireland

rendenq

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. 2 Transistor Regenera-

tive Radio 3 Translator Regenera-
tive Radio

 Audible Continuity
Tester
Sensitive Pre -Amplifier.

 24 Resistors  21 Capacitors  10 Transistors  31' Loudspeaker  Earpiece  Mica Baseboard
 3 12 -way Connectors  2 Volume Controls  2 Slider Switches  1 Tuning Condenser  3 Knobs

Ready Wound MW/LW/SW Coils  Ferrite Rod 61 yards of wire  1 yard of sleeving,etc.

Complete kit of parts including construction plans

Total building costs £10.30
P.P. and Ins. 65p

ELECTRONIC CONSTRUCTION KITS

E.C.K. 1
8 Transistor Easy Stage Ear-
piece Receiver Hit. Full medium
wave coverage. Complete with ready
wound ferrite rod aerial, high efficiency Air
spaced tuning capacitor. Sensitive crystal
earpiece and gain control. Operates from a 9 volt
P.P. 7 battery (not supplied with kit). This electronic con
struction kit is a good starter for those interested in kit building
and soldering.

Complete kit of parts £4.50 P.P. and Ins. 45p
INCLUDING CONSTRUCTION PLANS

E.C.K. 2 hit Contained Multi -Band
V.H.F. Receiver Kit.

9 transistors and 3 diodes. Push pull
output. 3in loudspeaker, gain control,
superb 9 section swivel ratchet and retract-
able chrome plated telescopic aerial, V.H.F.
tuning capacitor, resistors, capacitors, tran-
sistors, etc. Will receive T.V. sound, public
service hand, aircraft, V.H.F. local stations, etc. Operates
from a 9 volt P.P. 7 battery (not supplied with kit).

Complete kit of parts £7.95 P.P. and Ins. 55p
INCLUDING CONSTRUCTION PLANS

E.C.K. 3
5 Transistor Medium Wave Receiver Hit. Class
"A" output with 31in loudspeaker. Simple to
operate with lull medium wave coverage. Ready
Wound Bin ferrite rod aerial. No external aerial
required. 7 stages, 5 transistors and 2 diodes,
Tuning capacitor, gain control, etc. Operates
from a 41 volt Battery (not supplied).

Complete kit of parts £540 P.P. and Ins. 45p
INCLUDING CONSTRUCTION PLANS

E.C.K. 4
7 Transistors, 6 tuneable wavebands., MW, LW, Trawler Band,
3 Short Wave Bands, Receiver Rh.
With bin x 3in loudspeaker. Push pull output stage,
gain control, and rotary switch. 7 transistors and 4
diodes. 6 section chrome -plated telescopic aerial. 8 in
sensitive ready wound ferrite rod aerial, tuning
apacitor, resistors, capacitors, etc. Operates from a

9 volt P.P. 7 battery (not supplied with kit).

Complete kit of parts £725 P.P. and Ins. 55p
INCLUDING CONSTRUCTION PLANS

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 free
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

1E4.35 P.P. & Ins. 40p

EDU-KIT JUNIOR
Completely Solderless Electronic Construction Kit. Build these

projects without Soldering Iron or Solder.
 Crystal radio medium wave coverage-No battery

necessary.  One transistor radio.  2 transistor
regenerative radio.  3 transistor earpiece radio

medium wave coverage.  4 transistor medium wave
loudspeaker radio. Electronic noise generator.  Elec-

tronic metronome.  4 transistor push pull amplifier. All
parts Including loudspeaker, earpiece, MW ferrite rod aerial,

capacitors, resistors, transistors, etc.,

Complete kit of parts £7.50 P.P. and Ins. 45p
INCLUDING CONSTRUCTION PLANS

ROAMER TEN MARK 2
WITH VHF INCLUDING AIRCRAFT
Now with free earpiece and switched socket. 10
transistors. Latest Sin 2 watt ferrite magnet loud-
speaker. 9 tuneable wavebands, MWI, MW2, LW.
SW1, SW2, 8W3, trawler band, VHF
and local statism, also aircraft band.
Built in ferrite rod aerial for.
MW/LW. Chrome plated

section telescopic
aerial, can be angled
and rotated for peak
short wave and VHF
listening. Push pull
output using 600mW
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/off. Wave Change and tone controls. Attractive
Case In black with silver blocking Sire 9in x 7in x 41n.
Easy to follow instructions and diagrams. Parts price
list and plans 50p free with parts.

Total building En.87 P.P. & Ins.
costs 65p

I To: RADIO EXCHANGE LTD.
I 61A High Street
I Bedford MK40 1SA

Tel.: 0234 52367, REG NO. 788872
 Callers side entrance "Lavelle" Shop.
 Open 10-1, 2.30-4.30 Mon. Fri. 9-12 Sat

I enclose g for

Name

Address

PEI
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Top left: The BD1 Turntable Kit.
Top: The SAU2 pick up arm.
Top right: The BD2 Turntable
Assembly
Right' The BD3 Transcription
Unit.

Connoisseur
Sound
Design

New from Connoisseur-'BD3 Transcription Unit
With a studio style rising turntable giving accurate cueing. Run up time is only a fraction
of a second.
Other important features include an external power source and consequently no hum field.
A belt driven turntable with neon illuminated stroboscopic disc with 3 speeds. 33, 45
and 78 - all featuring variable control.
The BD3 arm is lightweight and incorporates a unique method of magnetic stabalisation

with an interchangeable head shell tracking
cartridges down to 0.6 grams.
The unit features brushed aluminium trim and is
mounted on a matched wooden plinth complete
with acrylic dust cover.

BD2 Turntable Assembly
The famous B02 belt drive turntable features push
button speed change, an SAU2 pick up -arm with
damped lowering device, brushed aluminium trim,
and specially designed turntable mat.
It is available in chassis form, or as illustrated
mounted on a slimline wooden plinth, with acrylic
cover which features an easy hinged on hinged off
movement

BD1 Turntable Kit
The BD1, well known lar its excellent performance
and superb quality is available in kit form, which

allows greater Ireedom of choice for the practical enthusiast with regard to mounting,
selection of arm etc. Construction is simplicity itself with no soldering required. Now it's
easy to own the best.

SAU2 Pick Up Arm
Recognised as one of todays most advanced pick up arms. Among its star features is an
Auto Bias compensator, hydraulic lowering device. precision balance and an adjustable
head shell which can be matched to a wide variety of decks and pick up cartridges. ideal
for the demanding practical audiophile.
For further details of all Connoisseur products, the 1303 or 802, the 801 kit or SAU2 arm,
to the still popular SCU1 cartridge and our precision stylus balance. please contact your
dealer or send a stamp for brochure.

rOMIOUliffeihril Manufactured by: -

A. R. Sugden Ft CO. (Engineers) Ltd. Atlas Mill Rd, Brighouse, Yorks, HD61ES
Tel: Brighouse 104847) 2142. Telegrams Et Cables: Connoiseur, Brighouse.

RICIRITIICS M. WINDSOR

58-60 GROVE RD.
WINDSOR, BERKS,SL4
ADD 6% VAT TO PRICES MARKED
ADD 20% VAT TO ALL OTHER PRICES
SEND C,W.0.(EXCEPT G(WT.DEPTS)
POST & PACKING 20P FOR THE UK

NEW FAST SERVICE.IGN PRICES.
MONEY MACE IF NOT SATTSFIEB.
ALI, BRAND NEW TOP GRADE FULL.
SPEC DEVICES.CALLERS wuculr
NEW CATALOGUE LIST FREE SAE.
BARCLAYCARD to ACCESS BY POSS.
SORRY NO SALES TELEPHONE.

Digital Displays INTEGRATED CIRCUITS
DL707 COM.ANODE&
DL704 COM.CATH.
0.3" 0-9dp Lou ea
747 JUMBO 0.6" CA
LED DISPLAY E1.69.
30I5F 0-9dp El.
DL33 MINI 3 DIGIT
& MAGNIFIER E1.50.
STROBE TUBE ES.

LEDS Ted MP
209 STYLE OR 0.2" NO CLIP 120
TIL209 or 0.2"RED & CLIP 14p.
GREEN LARGE/SMALL & CLIP 19p.
ORANGE LARGE/SMALL & CLIP 19p.
ORP12 570. 2N5777 33p.
TEC12 PHOTO IC SC"ITT El.

IC AY51224 4 DIGIT CLOCK £4*
0145311 OR MM5314 6 DIGIT 05*

CAPACITORS
CERAMIC 2207-0.1uf 50v 5p.
ELECTROLYTIC: 10/50/100 of In
25V 7P. 50V 9p. 2u8/100 6p.
1000uf 25V 180.200/500uf 9p.
POTENTIOMETERS LIN/LOG 14p.
PRESETS 60. RESISTORS 15P ea

HEATSINKS: T05 8 TOSS 5p' TV4 15p.
TV3/T01 16p*EXTRUDED 4" 4Y1 29p.

SWITCHES:SPST 18p.DPDT 25p.
DIN PLUGS ALL 12p .SOCKETS ALL 9p

ALI CASES A95/4117 500.41313 65p!
TRANSFORMERS WA 6 or 12V E1.50.

TRRMPUS FULL SPEC PAKS ALL fl ea
PAK A In RED LESS our choice El.
PAK R 5 741C OP AMP S PIN El.
PAK C 4 293055 110.0 12 BC109E1*
PAK E 10 BC)82 £1.F 11 2N3704 co
PAK G 8 BFY51 £10.11 9 2N3819eEl
PAK J 9 253053 El..K 40 15914 El

703 RE/IF 26p
709 T099 22o.
709 DIL 14 23p.
710 nIL 14 31p.
723 Regul'r 45p*
741 DIL 8 21p*
741 OIL 14 31p.
741 1099 31p*
747 20741 670*
748 OIL 8 27p0
7805 5V C1,25*
7812 12v CI.25*
7815 15V £1.25'
7900 Series £2'
76013 611 AF 75p
CA3046 54p
C43048 £2
CA3054 £1.50
ICL8138 SGEN E3.
LM300 11.500
LM301 OPA 41p*
LM304 0-400 £3.
L8308 Hi Bo 95p*
Lm3n9K 5v c1.75.,
ci372 IF £2.00
Lm377 2x2W C3
L4380 60745 89p
L8381 £1.50
LM3900 40PA 61p.

It

7400
7401
7402
7404
7410
7413
7420
7430
7440
7441
7447
7470
7472
7473

TRANSISTORS
MC1303 £1.50
MC1310 £2.20
MC1312 SQ £2.50
MC1318 02,50
MC1330 75p
MC1339 £1.40
MC1350/1/2 75p
MC1466 /9 E3

4FC4000 1W 49p
NE536 FETOPA C2*

PRICE EACH:-
AC127 & 128
AC176
AC187 1 188
AD149
AD161 & 162
BC107
BC1078
BC108
BC108B

lip*
9p.

11p.
45p.
33p.
8p.

12p.
8p.

12p.

MATCHING 20p.
INS.HUSH SET 6p.
TIP29 & 30 43p'
TIP31 & 32 54p.
TIP41 68p.
TIP42 74n.
TIP2955 99p.
TIP3055 67p'
TIS43 UJCT. 32p
ZTX107/8/9 Ilp

NE540 E1,10* BC109 9p. ZTX300 &304 200
NE550 2vR' Cl * BC109C 12p. ZTX500 8500 42p
NE555 TIMER 42p* BC147/8/9 91 2N706 9 798 11p.
NE556 2x. 88p* BC157/8/9 12p 202646 UJT 38p.
NE560 PLL 04,00 BC167/8/9 12p 272904 1 5 20p.
NE561 PLL 04,00 BC177/8/9 18p 292926broy9 9p
NE562 PLL C4,90 oC1820/4A&L10p 203053 16p.
NE562 02,25 BC212/3/446/.12p 203054 420.
NE565 £2.50 BCY70/1/2 16p. 2N3055 115W 37p.
NE566 01,55 BD131 A 132 39p. 2N3055 RCA 600
NE567 £2,20 BFR88 250V 35p 203702/2/4/5 9p
SN72741 741 21p* BFY50 14p. 203706/7/8/9 9p
SS76660 IF 75p BFY51 14p. 293710 & 11 lop
SN76611 IF El BFY52 & 53 14p. 23811E FET 14p
TAD100 &IF £2 BSX19/20/21 16p0 293820 1,1T 40p
TBA800 89p MJ2955 T03 75p' 2.'3823E Fl:T 16n
TBA810 7NAF 99p 8,1E2955 99p. 293904/5/6 15n
TBA820 75p MJE3055 67o. 204289 mini 31p
25414 RX 99p FPU131 PUT 49p 2%5457 FET 450

ion TTL
11p.
13p.
13p0
150
13p0
29p.
13p.
13p.
13p*
64p.
69n.
260*
24p*
29p*

CMOS

DIODES iggINPI/e!
0A01 5n.

104001 1050V 1 194002 5p.
101004 00. 154007 9p*
154148 A 11914 SILICON 4p.
ZENERS RZY88 400m8 9p.
ZENERS 15r 17P.ZIJnoiseEl
BRIDGE RECTIFIER 1A50 18p
1A4onv 25p. 4A100V 45n

SCR's TRIACS
SCR's TAG1/400 IA400V 50p.
1.450V 38p' IA 0000 700*
C1061) 4A4007 SCR ONLY 47p.
TRIAC SC1469 10A400V £1'
TRIAC DISCO 15A400V £2'
DIACS:ST2 20p.HR100 25pvero
36PINS 18p.FACE CUTTER490.
COPPERCLAD 0.1 PITCH VERO
21"85" 32p. 21x31. 29p*
3I"x5" 37p. 3i"x3i" 32p.
3I"x17" £1.70'
3?"x17" PLAIN 0.1"E1.06.
DIL BREADBOARD 6x4" 12*

IA11) [1
Lam Pen

7474
7476

19p*
290* CD4000 MC14 & I45K AVAILABLE.

7490 390* CD4000 15p. CD4128 E1.20.
7491 73p* CD4001 160 CD4046 £2'
7492 43p* CD4002 16p. 004047 E1.49.
7493 39p* CD4009 650* CD4049 5000
7494 46p. CD4011 20o. CD4054 11.890
7496 74o. CD4013 53p. CD4055 El.89.
74100 El CD4016 4900 CD4060 12.25.
74121 27p* CD4017 11.150 104071 29p.
74123 650 CD4018 E1.69. 004081 23p.
74141 64p. CD4022 E1,55. CD4510 E1.49.
74173 E2* CD4023 18p. CD4511 £2,250
74174 El. C04024 £1.15. CD4528 11.10.
74175 85p. CD4027 890. CD4558 E2.35.

DALO ETCH RESIST PEN 69p.
FEC ETCH PAK 500gm 89p.
6x4" COPPER BOARD 50p.
PCB KIT 3 ITEMS E2*

CASSETTE MEC4ANISM C9 A El3

TGS GAS OFTECTORS lOgetc,?.

TOP QUALITY NYLON
SOCKETS SPIN 12p* .
I4PIN 130:16PIN 14p

SOLDERCON PINS:
100 65pt1000 C4!

*4
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LIGHTS -ON REMINDER
Tills circuit (Fig. 1) can be

used to remind one to switch
on sidelights when darkness falls.
During the day the 1.d.r. is in a low
resistance state, TR1 is turned on
and the relay RLA energised. Con-
tacts RLA1 are thus open (RLA is
a normally closed type).

When the ambient light drops to
a level preset by VRI, TR1 turns
off, contacts RLA1 close and RLB
(normally open) is energised via the
side and tail filaments causing the
buzzer to sound. When the side-
lights are switched on RLB drops
off and the buzzer is thus silenced.

D. Doughton,
Merseyside.

SIMPLE TIME SWITCH

BSI

Fig. 1

SEQUENCING OSCILLATOR

THIS circuit (Fig. 1) uses a 7413
and a 7490 to produce a repeat-

ing series of ten notes. R1, Cl, GI
(ICla) form a low frequency oscil-
lator which drives the decade coun-
ter. G2 (IC1b), R2, C2, R3, R4, C4,
R5, C5 form another oscillator. Sec-
tions of this oscillator can be dis-
abled by holding the input terminals
of the decade counter at Vce.

The outputs of the decade coun-
ter (A, B, C and D) are connected
to the input terminals of the oscil-
lator (I, 2, 3 and 4). Any combina-
tion of inputs and outputs can be
used (one input to one output). As

.1-5VIVccl

RI

8200

ICla
7413

CI

T500pF

1C2
7490

RLI31

TO LAMP SWITCH

OS

Fig. 1

AA
TIME switch to save wasteful
use of lighting on a staircase is

shown in Fig. 1. The circuit oper-
ates a lamp for several seconds and
consumes no power when not in
use.

When S1 is momentarily
depressed it becomes bypassed by
the relay switch. After several
seconds the relay loses holding cur-
rent, and the supply to both timer
and lamp is broken. The timing net-
work consists of R2, R3 and C 1.
Charge build-up on the capacitor is
prevented by R3.

The addition of a light dependent
resistor to a conventional lamp
dimmer will allow control of mains
lighting-the lamp being optically
coupled to the l.d.r.

S. L. Thompson,
Stafford.

Rg. 1
the decade counter counts, different
parts of the oscillator are disabled,
resulting in a series of ten notes.

C2

058F

=C5
220F 6.8pF 151F

!Gib
7413

The frequency can be changed by
altering the value of the capacitors.

W. H. Montgomery. Lorne.
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DECK IN DECK OUT

VOICE OPERATED

FADER

MODIFICATIONS

Fig. in

MIC OUT

MIC IN

WITH a little modification the
Voice Operated Fader (P.E.

December 1973) can be made to
drive f.e.t.'s instead of the more
expensive (and harder to get) MFC
6040. The original circuit is shown
in Fig. la. The shaded section
should be deleted and the circuitry
in Fig. lb inserted.

The control voltage at the collec-

OUTPUT METER
THE record level meter in less

expensive tape -recorders is not
used in the replay mode. Where the
drive to the meter is a rectified,
smoothed version of the record
amplifier output, a simple switch
and circuit can be used to display
the audio output.

Fig. I shows the arrangement for
the modified meter. SI is operated
where possible by the record button
such that the meter is only driven
by the existing circuitry when in
the record mode. When in playback
the speaker drive signal is rectified
by DI (any germanium signal
diode) and the response of the
meter is damped by capacitor Cl.

MFC 6040 (IC1)
DI. D2= Is 44

TR I- 4 =?113704

TOP VIEW

VRI
10060

LIN

.0b

tor of TR4 is fed to the gates of
the f.e.t.'s TR5 and TR6 via tile
presets VR2 and VR3. The presets
are incorporated to prevent image
shift problems arising due to the
f.e.t.'s pinch -off voltages being
different.

The circuit uses the f.e.t.'s pro-
perty of being a voltage controlled
resistor; in this case the f.e.t.'s are

SI
FROM
EXISTING
RECORD
LEVEL
DRIVE
CCT

MEI

C4

41SF

IOV

off with no "voice" input (TR4 on)
and are driven on when there is a
"voice" input. This results in
attenuation of the left and right
channels when a "voice" signal is
present.

Since this is a shunt attenuator it
would not be suitable for direct
connection to a ceramic cartridge as
in the original arrangement. Note

Fig. 1

Since the meter is less than
ImA f.s.d. the series potentiometer
VRI limits the current to a safe
value. The indication on the meter
is therefore the positive peaks of

TEMPERATURE SENSING DEVICE

Fig. 1

VR1 50011

FROM
REPLAY

AMP OUTPUT

the audio with the attack/decay
time set by Cl and the deflection
for a given signal by VR1.

J. C. Sadler.
Al tri ncham.

THIS circuit (Fig. I) uses the
Schmitt properties of the dual

4 input NAND gate 7413. A poten-
tial divider is formed with the
thermistor RI in parallel with VR1,
and R2. When the voltage from the
potential divider exceeds the Schmitt
threshold, an oscillator formed
around the remaining components
is activated. Potentiometer VRI
allows adjustment of the threshold
temperature.

The whole circuit may be built
on a piece of Veroboard 5cm by
5cm.

P. R. G. Reynolds,
Benfleet.
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Fig. lb

that the earth should be changed
from the lower (negative) rail to
the upper (positive), since the f.e.t.'s
are working around the positive
rail.

N. Valentine,
Angus.

VOLTAGE CONTROLLED
ZENER

T circuit shown in Fig. 1

can be used as a voltage con-
trolled Zener diode. If the f.e.t. is
replaced with a resistor R2 the stan-
dard "amplified diode" configura-
tion is obtained.

The addition of a f.e.t. merely
provides a voltage control of one
of the resistors and thus a control
over the voltage at which the tran-
sistor turns on.

I. D. Evans,
Cambridge.

DWELL METER MODIFICATIONS

1.5V

Zt ^2 mi. 3

V

Fig. 1
Wfru the simple addition of a few

more components the Dwell
Meter (P.E. Dec. 74) can be used as
a voltmeter, ohmmeter and to check
the opening of the points-as well
as the original capability of being
a dwell meter.

Fig. 1 shows the modified circuit.
It operates in the following way.

To read dwell angle SI made; S2
to lest.

To read ohms: Si made; S2 to
right and adjust VR1 for full scale
reading with terminals 1 and 2
shorted. (There is no need to cali-

To earth and C B

I polarity unimportant I

R1

I kn

1113 DI

11i401,1

=1,1..154,1 .
3 De. L)27i.

1NiCC1 11, 001

brate the scale in ohms as one only
requires an indication of good or
bad continuity.)

To read volts; SI is open and
with the 15E2 resistor in circuit a
full scale reading of 15V is
obtained. It is advisable to use this
range and calibrate the dial from
0- I5V accordingly, whereby a
reasonable indication of 12V is
obtained. It may be necessary to
adjust this on test to obtain an
accurate reading.

W. E. Priest,
Bradford -on -Avon

SIMPLE LIGHT FLASHER
THE circuit shown in Fig. 1 can

be used to flash Christmas tree
lights. An 80W fluorescent lamp
starter is placed in series with the
set of lamps and it is this that
causes them to flash. No suppression
is required since the starter has a
capacitor included. No radio or TV
interfence was detected. The total
power supplied should not exceed
80W.

S. Judson,
Halifax

-I I--
7Tel

BOW STARTER

MAINS
INPUT

COLOURED
LAMPS. AS
MAW AS 20

FAIRY LAPPS
CAN BE USED

Fig. 1

LI

L2
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MARKET
PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a fun address is given,
enquiries and orders should then be made direct
to the firm concerned. All quoted prices are
those at the time of going to press.

DIGITAL WATCH
The long awaited Sinclair digital

watch has now been launched onto
the market. Referred to as the
"Black Watch", this instrument is
a typical example of the individual
styling expected from Sinclair. The
watch is housed in a specially de-
signed plastic case-almost unique
in the field of digital watches in that
the case is custom built and not
just a normal type of watch housing.

Flexible diaphragms form an in-
tegral part of the plastics case and
provide an economical and reliable
solution to the switch problem.
These "pressure pads" are easy and
convenient to use. Another impor-
tant feature for the user is the
readily removable plug type of
cover for the battery compartment.

The watch circuitry is contained
within a single integrated circuit
using injection logic technology
(I=L). This bipolar process is
claimed to have produced very high
packing density and excellent speed -
power product, with important pro-
duction cost benefits. The chip
was designed by Sinclair and has
been produced by ITT in Britain.
The other components are a crystal,
a trimming capacitor, the 1.e.d. dis-
play and two small mercury cells.

Hours and minutes or minutes and
seconds are displayed depending
which switch pad is depressed. The
display is internally timed for one
second or will stay on as long as the
switch is closed. The third switch is
on the rear of the case and is used
for setting the watch and holding
the time.

The display is fitted with a lens
magnifier which allows brightness
to be maintained at lower current
consumption.

Sinclair guarantee an accuracy of
better than one second per day. In
principle, depending upon the pre-
cision to which the quartz crystal is
trimmed, the watch is capable of
maintaining time to within one or
two minutes per year.

The watch comes complete with a
black nylon reinforced polyurethane
strap.

In kit form, price £17.95, the
Sinclair digital watch appears likely
to offer little problem to the average
constructor. (We hope to include a
review of assembling the watch in
a future issue.)

POWER SLAVES
It is at this time of the year that

one starts to worry about the prob-
lems of winter and tries to prepare
for the likelihood of any possible
industrial unrest and service break-
downs.

With this in mind Jermyn's seem
to have timed the launching of their
new range of excellent invertors at
the most opportune moment. These
new invertors now use silicon tran-
sistors throughout their range. They
claim this increases their reliability
and back their claim with a one
year guarantee.

Two versions are available, type
150-3 with a load of 150W powered
from a 12V car battery and a 300W
version, type 300-3, powered from
two 12V car batteries.

A feature of the invertors is that
if you are not at home when the
mains fails, the unit will automatic-
ally switch over to battery operation.
The average running time for bat-
tery operation is 3 hours, depending
on load. When the mains is restored
the units automatically switch back
to stand-by operation and recharge
the battery.

Apart from lighting other typical
applications are: running central
heating (pumps and thermostats);
tropical fish tank heaters; powering
professional equipment, dentist

drills and telex machines, etc.; and
office calculators and typewriters.
Also the units are ideal for running
any normal household mains equip-
ment such as power drills, television
and radio. For outdoor use when
camping, caravaning or boating the
invertors are invaluable.

Further details and prices can be
obtained from Jermyn Manufactur-
ing, Sevenoaks, Kent.

CAR RADIO
Claimed as the first all British

designed and built car a.m./f.m.
stereo radio, the Radiomobile
1190FMS features an interference
rejection circuit module in the f.m.
stereo tuner. Known as AIR, active
interference rejection\ this module is
their latest development in combat-
ing the problem of interference.

The set has an output of 5W
per channel with a bass/treble tone
control. The six button tuner, com-
bined with manual tuning, permits
simple pre-setting of any three f.m.,
twwo medium and one long wave
stations. The tunning ranges cover
87.5-104MHz f.m., 525-1620kHz
m.w. and 150-275kHz 1.w.

Provision is provided for a tape
input with a sensitivity of 30mV
for 5W output per channel. In this
connection Radiomoble are plan-
ning to introduce a "tape mate" at
a later date.

No price has been announced for
the 1190FMS but further details
can be obtained from Radiomobile
Ltd, Goodwood Works, North Cir-
cular Rad, London, NW2 7JS.

Sinclair "Black Watch"

The 1190FMS a.m./f.m. stereo radio
from Radiomobile

Jermyn 300W invertor
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DIGITAL CAPACITOR
METER

A new digital readout capacitance
meter, type DCM 302, is announced
by Aim Cambridge Ltd.

The meter automatically ranges
over 6 decades of measurement,
from 1999pF to 19.9/AF full scale,
and the 3+ digit seven segment dis-
play gives a resolution of 0.05 per
cent of reading.

Designed for ease and speed of
operation, no complex nulling or
other adjustments are required, the
only control is a touch pad which
is used to initiate a measurement.
If powered by batteries the meter
automatically switches off after 10
seconds. Two 9V (PP3) high power
batteries give a typical operating
life of at least 6,000 measurements.
A mains power pack is available.

The DCM 302 is of British
design and is available direct from
Aim Cambridge Ltd., Nuffield
Road, Industrial Estate, St. Ives,
Huntingdon. The price of the
meter is £89.

BATTERY
A dated battery with a stated

shelf life is now being marketed by
West Hyde Developments Ltd.

Known as the -Wonder Top"
each battery is date stamped at
manufacture with a guaranteed
shelf -life of up to two years. The
batteries have a plastics/cap
operates a break -off cover protect-
ing them against unwanted dis-
charge. The protective cap is un-
screwed for testing but is over -
screwed to break the seal to allow
installation in equipment.

Ideal for all types of battery
operated equipment the batteries
are claimed to give excellent per-
formance. For instance, the
TOP 20 (HP20 etc.,) has a short
circuit current of 6A. A maximum
electrical capacity of 7.8Ah with a
power of 2.5W. Tested to the
C.E.I. intermittent 5 ohm load (4
hours a day) the life is over 20hrs
to a voltage of IV, at 40 ohms this
rises to 190hrs.

The smallest of the three batteries
offered, a pen cell, provides a I.5Ah
maximum with a short circuit cur-
rent of 3A.

Full technical details of the com-
plete range and addresses of
nearest stockists can be obtained
from West Hyde Developments
Ltd., Ryefield Crescent, North-
wood Hills, Northwood, Middx,
HAS INN.

SWITCHES
A range of fire resistant plastics

encapsulated rotary switches is now
available from Lorlin Electronic
Ltd.

These switches, type CK, are
available in I, 2, 3 or 4 -pole ver-
sions with 30 degree indexing up to
12 positions single pole. An adjust-
able stop allows the number of ways
to be selected to individual require-
ments.

The silver plated brass contacts
are rated at 150mA at 250V a.c./
d c. and 350mA at 110V a.c./d.c.

Further information on the com-
plete range of Lorlin switches is
available from Lorlin Electronic
Co. Ltd., Daux Rood, Billingshurst,
Sussex.

Digital capacitor meter type
DCM302 from Aim Cambridge

"Wonder Top" batteries from
West Hyde

Lorlin CK Rotary switches

IN BRIEF
To coincide with the opening of

two new audio shops in Reading
and Notting Hill Gate, London,
Henry-Lindair announce an audio
part exchange scheme.

Customers who take their old
equipment to any Henry's-Lindair
store will, in future, be able to
obtain a trade-in allowance which
can be set against the purchase
of new equipment from that particu-
lar store. The trade-in item is
passed to the Service Department
where it is tested and overhauled.

All selected trade-in items are
then sold through one of the groups
newly established "Bargain Centres"
in Edgware Road, and Tottenham
Court Road, London, with a three
month guarantee.

We understand that A. Marshall
(London) Ltd. have signed an
agreement to supply ITT Semi-
conductors components to both the
trade and the amateur.

Initial stocks will mainly be con-
fined to products such as transistors,
diodes, and rectifiers, together with
selected specialist integrated circuits
for television and other applications.

ITT Semiconductors manufacture
specialised i.c.s, with applications in
areas such as remote control, hi fi,
clocks, watches and automobiles and
Marshall's hope to introduce
selected items and kits from this
range into the consumer and
amateur markets in the near future.

A new 24 -page MOS products
catalogue entitled "It's Standard at
AMI" has just been published by
AMI Microsystems.

This short form catalogue is an
up-to-date listing of all current, re-
cently introduced and future AMI
products. It includes sections deal-
ing with micro -control systems,
microprocessors, memories, inter-
face circuits, communications
modules, wristwatch, clock, calcu-
lator and electronic organ circuits
and liquid crystal displays.

Copies of the catalogue can be
obtained from AMI Microsystems
Ltd., 108a, Commercial Road,
Swindon, Wilts.

For readers interested in Disco
equipment, Saxon Entertainments
Ltd. have released brochures on their
System 7000 sound and light
modules.

Included amongst their amplifiers,
mixers and lighting units is a
Sound/Lite Sequencer capable of
handling up to 1000W per channel.

Copies of the brochures are avail-
able from Saxon Entertainments
Ltd., 327-333 Whitehorse Road,
Croydon, Surrey.

NOTE
We regret that an incorrect ad-

dress for Barclay Electronics was
given last month. This should be:
Barclay Electronics, 1115 Finchley
Road, London, N.W.II.
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11 CMOS
I.Cs

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

PART

This series of articles will acquaint the reader not
only with the basic characteristics but also the prac-
tical applications of CMOS as succeeding parts will
give tested circuits with full description of operation.

Readers who have never used any logic family,
either due to lack of funds or lack of confidence will
find CMOS an excellent introduction as it is well
suited to the experimenter. Its microwatt power con-
sumption, single supply operation from non -regulated
3 to 15V supplies, high noise immunity, abilities to
switch analogue signals and operate as high gain
linear amplifiers are all qualities which make it ideal
for this role.

THE first commercial complementary mos device
was shown by RCA in March 1967 at the New

York IEEE show. The CD4000 range was launched
the following year and by 1971 a wide range of
plastic packaged devices with operation from 3 to
I5V was available. This was the year that cmos
finally evolved into a fully-fledged rival to other
logic families with Motorola announcing proprietary
products of its own-the MC14500 series. The fol-
lowing years have seen a phenomenally rapid growth
both in the range of devices and usage.

Prices have steadily fallen until, in the last year
they have literally tumbled to, in many cases, below
rrt. prices. The one-off price of a 4 -gate package is
now 17p, while ms1 packages which would require
two rrt. oackages show a considerable price advan-
tage. This year, despite the recession, RCA, which
has a 40 per cent share of the cmos market, intends
to introduce a further 40 new CD4000 series devices.
This will bring the total number in the series to 182.

DEVELOPMENT
For a long time bipolar Tn_ has been the standard

medium -speed logic family. In the last few years
mos (metal oxide semiconductor) technology has
made possible the fabrication of the high -density
calculator, clock and, more recently, microprocessor
integrated circuits.

It is the complementary form of MOS-CMOS-
that has developed into a comprehensive logic family
with a number of significant new features that offer
a serious challenge to Tru

mos i.c.s are those fabricated entirely from mos
field-effect transistors or MOSFETS. Basically a
MOSFET consists of a metal gate electrode insulated
from a channel of silicon by a thin oxide layer. It
is this metal oxide semiconductor sandwich that
gives the technology its name.

The channel is doped with one polarity and two
other electrodes are formed by troughs of opposite
polarity on each side of the gate. These are called
the drain and the source. Two types are possible: an
n -type or a p -type, according to the doping of the
channel.

MOSFET AS A SWITCH
The MOSFET behaves as an excellent switch, since

when the gate voltage is raised to a critical level
(known as the threshold voltage) the device switches
on and current flows between the source and the
drain. This gate voltage induces a change of polarity
in the material under the gate, i.e. the channel, so
that with an n -type a positive switching voltage is
needed on the gate, and similarly a negative voltage
with a p -type. Since the gate is electrically insulated
from the silicon, mosFErs have input impedances of
the order of 1012 ohms (one million megohms).
Therefore, to all intents and purposes, no current
flows in the gate circuit, and switching is achieved
by electrostatically induced charges.

MOSFETs AS LOGIC ELEMENTS
Now the question arises-how are these basic elec-

tronic switches used to build logic elements? A
PMOS inverter is shown in Fig. 1.1(a); a low input
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(below the threshold voltage) produces a high output
and vice -versa.

Suppose we require the output to go high when
any one of a number of inputs is low. The circuit
of Fig. 1.1(b) satisfies this requirement, and its PMOS

equivalent is a 3 -input NOR gate. In other words the
output is high if "NOT (A OR B OR C)".

PMOS AND NMOS
In practice the resistor is replaced by a second

p -type MOSFET which is biased on by a second
supply line of about twice Vss. This is called V,.
since it is connected to the gates of the load devices.
The resulting PMOS inverter is shown in Fig. I.1(c). In
the on state a single PMOS inverter has a significant
power dissipation of about 10mW.

The great advantage of PMOS is that very high
packing densities can be achieved on a single chip
since each gate is extremely simple. The disadvan-
tage is the power dissipation-a typical clock chip
consumes about 10mA, as much as one of the dis-
plays it is driving. Furthermore, two power supply
rails are generally needed and the speed of operation
is fairly low.

Integrated circuits made entirely with n -channel
MOSFETS give a greatly improved performance and
density, but until recently, the inherent fabrication
difficulties have prevented NMOS from being a viable
production technology. Now that these difficulties
have been resolved, NMOS is making possible a whole

new range of high speed, high density memories and
microprocessors.

COMBINING BOTH TYPES
A third way of using mos is to combine p -type and
n -type MOSFETS on the same chip. The formidable
fabrication problems involved, especially at high
production levels, were overcome by RCA by the
late 1960s. The inverter now becomes a p -type and
an n -type connected in a complementary-symmetry
(hence RCA's trade name cosmos) push-pull con-
figuration across the supply rails. The gates are con-
nected together to form the input-Fig. 1.1(d). The
d.c. power dissipation of the PMOS inverter is now
reduced virtually to zero, being a product of the
nanowatt leakage current of the MOSFETS.

A new general purpose logic family was born. Its
great versatility and unique features account for the
fact that it has reached its present maturity in such a
remarkably short time.

MARKET GROWTH
RCA market the family as the CD4000 series with

the trade name cosmos, and there are at present
more than 140 devices in the family. The first major
manufacturer to second -source the 4000 series was
Motorola in 1971, using the trade name mcmos. At
the same time Motorola introduced devices of their
own design, designated the 14500 series. Today there
are more than a dozen suppliers with the latest

(a)

(c)

Fig. 1. 1(a) Operation of a p -type MOSFET with load resistor as an inverter; (b) Implement-
ation of a 3 -input NOR gate; (c) Standard Fmos inverter with load resistor replaced by a
p -type MOSFET; (d) CMOS inverter consisting of an n -channel and a p -channel device
connected in push-pull. When one device is on, the other is off. This eliminates the high
d.c. power dissipation of the RHOS inverter and requires only a single supply
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SOURCE GATE DRAIN SOURCE GATE DR,,,

GUARD BANDS n -SUBSTRATE

Fig. 1.2. Typical cmos structure, showing a p -channel
and an n -channel device diffused on the same
substrate

entrant to the market being Philips with an initial
introduction of 35 4000 and 4500 series cmos parts.

CMOS FABRICATION
A cross section of the basic cmos element, a

p -channel and an n -channel device on the same
substrate is shown in Fig. 1.2. The starting substrate
is made of n -type silicon into which is diffused a
well, forming a p -type substrate for the n -channel
transistor. Each substrate then has p or n -type
pockets diffused to form the sources and drains of
the p or n -channel transistor.

Protective guard bands are also diffused around
the p and n -type transistors, of opposite polarity to
prevent leakage between the two types of device.
The process generally requires seven masking steps,
the last being to form the aluminium metallisation
etched to form the appropriate circuit
interconnections.

In spite of all this, cmos circuits have a much
higher packing density when compared with bipolar

E

6

Gor

CMOS
AT 5V

1

FPECiuf NCY IMHz
100

Fig. 1.3. Power versus speed comparison for cmos,
mos and Tri_. Power consumption of cmos approaches
that of rri_ at high speed, but at 1kHz is only 1µ1A/

technology. Less chip area is required per function
through the elimination of resistors and capacitors
and the extremely low power dissipation.

INVERTER STATIC OPERATION
As mentioned, one of the basic building elements

of cmos i.c.s is the complementary inverter. The
n -channel device is connected to the negative supply
and the p -channel device to the positive rail. When
the input is at the negative supply potential, the
n -channel device is off and appears as a resistance
of several thousand megohms. The p -channel device
is at the same time on and has a resistance of about
750 ohms. The output of the inverter is thus clamped
to within a few millivolts of the positive supply rail.

Fig. 1.4. Switching characteristics of cmos, PMOS and
TTL. CMOS approximates far more closely to the ideal
switch

Equally when the input to the inverter is at the
positive rail, the output is virtually at the negative
rail. In either state the static power consumption is
of the order of a few nanowatts only.

The MOSFETS of the inverter have threshold
voltages of around 45 per cent of VDD. This gives
the inverter its highly symmetrical switching charac-
teristic, coupled with high noise immunity. The
transfer characteristic approaches that of an ideal
switch more closely than that of any other inverter
configuration-Fig. 1.4. Allowing for production
spreads in threshold voltages, the guaranteed d.c.
noise immunity is usually 30 per cent but will
typically be 45 per cent of VDD. Thus at a supply
voltage of 5V, the noise immunity will be about 2V.
This means that, as well as having a high immunity
to input noise spikes, cmos does not require well -
regulated power supplies. Simple RC smoothing is
often all that is required.
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POWER DISSIPATION
Since the supply voltage is greater than the sum of

the threshold voltages, both of the devices will be
on simultaneously as the inverter switches during a
transition of 10 per cent of VDD. This causes a peak
of current to be drawn from the supply. However,
the majority of the dissipation does not come from
the resistive flow through both the partly on tran-
sistors, but from the charging and discharging of
stray and load capacitances.

The output is held at very nearly Vss or VDT)
during this simultaneous conduction period and the
current is diverted to the capacitance itself. Thus the
switching power dissipation of the cmos inverter is
almost entirely due to capacitive loading and the
more frequently the inverter passes through this
mid -point region the higher will be the power dis-
sipation until, at 10MHz, it reaches that of in.
(fig. 1.3).

So in order to realise the micropower operation
of CMOS the operating frequency should be kept low.
While the cmos inverter shows an idling or quiescent
power dissipation, 130 of the order of nanowatts,
when switching the power dissipation, Pi, is given by
PD =PO CL.VDD2'f (where f is the operating
frequency).

OPERATING VOLTAGE RANGE
As we have seen the cmos inverter operates from a

single supply (Fig. 1.1). Thus Vss is OV when the
input swing is positive. However, if it is also nega-
tive, then V must be negative by at least the same
amount. Standard cmos devices operate from 3 to
15V, with an output logic swing within a few milli-
volts of the supply rails.

HANDLING AND USAGE
The extremely high input impedance of mos allows

electrostatic charges to build up which could easily
puncture the very thin input gate oxide layer.
Present day cmos devices are pretty thoroughly
protected against such charges by diode -resistor -
capacitor input networks and, provided simple,earth-
ing precautions are taken, devices can be handled
quite safely.

One precaution, however, must be emphasised.
Devices can be destroyed when driven by low
impedance sources, such as a signal generator or
even the outputs of other cmos devices, if the VDT,
supply is disconnected. In this case one of the pro-
tective diodes may become forward biased causing
possible damage to the diode or the input
metallisation.

UNUSED INPUTS
All unused inputs should be connected to one or

other of the supply rails, as appropriate. Floating
inputs not only waste power but can cause erratic
operation of the rest of the device. The outputs of
most devices are virtually short-circuit proof. This
is because of the inherent current -limiting charac-
teristic of the complementary inverter, whereby the
output current is limited to one or two milliamps.
The only restriction is that the total package dissipa-
tion of 200mW should not be exceeded.

Next month: The other basic element from which
CMOS i.c.s are built; the transmission gate. Also
included are practical CMOS circuits.

GUITAR AMPLIFIER
continued from page 30

The voltage reading at the output socket (SK3)
should be almost zero. On the prototype this read-
ing was minus 200 millivolts.

Swith off and replace FSI with an ammeter.
Switch on and measure the quiescent current. It
should be in the order of 20 milliamps.

If all the above tests have been successful, a
suitably rated 8 ohm loudspeaker can be connected
and the amplifier tested with an input signal such as
from a signal generator (if available-in which case
further tests can be carried out) or from a guitar
pick-up, microphone or eletronic organ.

Check the performance of the volume controls by
slowly turning them clockwise to increase the volume.
Clockwise rotation of the treble and bass controls
should boost treble and bass frequencies.

CASE
Construction details of the amplifier case as used

in the prototype are given in Fig. 12. The material
used was 12mm thick blockboard, glue and nails
being suitable for the butt joints. The inside frorit
was faced with 1 Omm quadrant glued and nailed all
round, with mitred joints.

Two holes need to be drilled on the underside to
align with the chassis fixing nuts, through which two
25mm long 2BA bolts fitted with large washers will
hold the chassis assembly firmly in position against
the quadrant facing.

Thoroughly sand down and fill in any indents
there may be in the finished case and paint or cover
the case as required. Black Rexine was used on
the prototype case and glued on using pearl/crystal
glue. To finish off, fit four rubber feet and a snap-
back flush carrying handle on the top, see photo-
graphs.
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SEMICONDUCTOR

LBy R W COLES

ULN2275

ULN2277

ULX2276

AY -3-9400/10

M142

ILQ74

STEREO TRIO
If you're like me, its possible that

you sometimes wonder whether the
integrated circuit manufacturers do
not so much make the little blighters,
as breed them! I must confess to
having taken these suspicions a
little further than reasonably neces-
sary, because I once imprisoned a
couple of 741 op -amps in a matchbox,
just to see what would happen.

Well, to cut a long story short, I

never actually caught them at it,
and not so much as a bonny bouncing
quad two i/p nand gate ever resulted,
but I still have nagging doubts, and
these have been aroused once more
by a trio of new devices from Sprague.

If I'm wrong and Sprague actually
do make i.c.s, they're doing a grand
job, because these three new chips
form a closeknit little family which
promises to make audio amplifier
problems a thing of the past. The
type numbers are ULN 2275, ULN
2277 and ULX 2276, and each of
these handy little 14 -pin i.c.s con-
tains not one, but two audio ampli-
fiers, each with an impressive speci-
fication

You may think that putting two
audio amplifiers in one d.i.l. package
will mean that their output power
capability must be very restricted,
but this certainly isn't so. The 2275
gives a creditable 1W per channel of
continuous power over a supply
voltage range of from 9 to 20V, for
only 28mV of signal input. The 2277
is even more powerful at 2W per
channel, and the 2276 (which is still
undergoing evaluation tests) pro-
mises an incredible 4W each side,
making it a definite candidate for the
Guinness Book of Records!

These powerful devices don't
necessarily need special heatsinks
either, since they can dissipate the
heat, via their tabs, to the copper
areas of the p.c.b. A trio of real
thoroughbreds in fact!

PHONE TONES
You may remember that I recently

featured the Plessey MP 9100 dial
code generator (October '75), which
is intended for use with Strowger-
type telephone systems. In the
MP 9100, dialled digits are sent out
as a series of slow on/off pulses to
activate stepping uniselectors at the
exchange. This is not the only

system in use for telephone dialling,
and a new chip from General Instru-
ment, the AY -3-9400, demonstrates
the other point of view.

Like the MP 9100, the AY -3-9400
is intended for use with push-button
telephones, but instead of sending
out a string of pulses for each digit,
the new chip sends out a pair of m.f.
tones. The push buttons on the
telephone instrument are arranged
as a key -pad, or matrix, and when a
single key is depressed, two signals,
one tor the row position and one tor
the column position, are generated.
If the key -pad has 4 -rows and
3 -columns (i.e. 12 keys) it is possible
to allocate a unique tone pair from
seven basic tone generators.

The AY -3-9400 generates seven
accurate tone frequencies between
695.28Hz and 1,631.78Hz, and is con-
trolled by a 559.7KHz ceramic resona-
tor (or crystal) external to the chip.
The chip is made with an n -channel
ion -implant m.o.s. technology which
ensures operation from a single low
voltage supply.

The operation of the circuitry is
mainly digital, consisting of some
keyboard logic, two programmable
prescaler counters to generate the
necessary frequencies from the main
clock oscillator, and two digital to
analogue converters to give a fair
approximation of a sinewave for each
m.r. tone.

Now, I don't suppose that anyone
is thinking of going into competition
with the Post Office by providing an
alternative telephone system, but
this new device could be used for
many other things besides. An
obvious use is as a remote control
tone generator for an ultrasonic or
radio link, perhaps to control a T.V.
set or model.

The 9400 comes in a 14 -pin pack-
age, but if seven tones and 12 key
positions aren't sufficient for your
needs, there is the 9410 version which
handles 16 keys with eight tones and
comes in a 16 -pin pack.

BIG SHIFT
If you dabble in t.t.l. logic (and who

doesn't) you may have occasionally
cast envious glances at some of the
logic power available in the more
exotic m.o.s. technology. If you

have ever wanted a long shift
register, for example, the prospects
for building it with t.t.l. are a bit
bleak, since an eight bit device is
about the biggest available.

With p-m.o.s. on the other hand,
registers very much longer are com-
monly available, but unfortunately
they don't help much, because to
put a p-m.o.s. register in a t.t.l.
system often means extra power
supplies and special interface cir-
cuits which makes the m.o.s. solution
about as broad as it is long (no pun
intended!).

Thanks to the relatively new
n-m.o.s. technology, however, the
mixing of m.o.s. power with t.t.l.
versatility has now become a real
possibility, even for small amateur
projects. Take, for example, the
SGS-ATES M142 quad 80 -bit static
shift register (yes, that's right, four
80 -bit shift registers in a 16 -pin
d.i.I.!). This common or garden
n-m.o.s. device is fully t.t.l. com-
patible on all inputs and outputs,
and even works from the standard
+5V t.t.l. supply rail. The data in
the register can remain static if
required, or can be shifted at a clock
rate of up to 3MHz.

Four 80 -bit registers in parallel
could be used to store 80-b.c.d.
digits (0-9) and so could provide a
powerful but simple data storage
system for many kinds of digital
projects.

QUAD COUPLER
Opto-couplers consist of an I.e.d.

in close proximity to a photo diode or
transistor, the whole thing being
sealed in a small plastic or hermetic
package. Input signals to the I.e.d.
cause a light output which is sensed
by the photo diode or transistor to
produce an output. The name of
the game is isolation, and by using
light as the coupling medium, isola-
tion resistances of 100 megohms and
breakdown voltages of over 1,000V
can be achieved.

All this is history, but Litronix
have recently introduced a new i.c.,
the ILQ74, which consists of no
fewer than four opto-couplers in a
single 16 -pin d.i.I.! Applications in-
clude thyristor triggering, high volt-
age stabilised power supplies and
signal isolation circuits, with inputs
and outputs being t.t.l. compatible.
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Now...the most exciting Sinclair kit ever

The Black Watch kit
At 07.95, 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
Sinclair Radionics Ltd,
London Road, St Ives,
Huntingdon, Cambs., PE174HJ.
Tel: St Ives (0480) 64646.
Reg no 699483 England. 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

rTo: Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs., PE17 4BR.

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.1

*Delete as require
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IGITAL LOGIC

CHECKER By o co.

SEVERAL devices have recently appeared on the
market which display the logic conditions of an in -

circuit i.c. upon a matrix of light emitting diodes.
These devices cost about £30 and while they are of
sophisticated design, they are out of the reach of many
amateurs' pockets.

The device described below can be built for under
£4 and, in the author's opinion, the lack of
sophistication is more than balanced by the difference
in cost.

Power for the logic checker is taken directly from
the i.c. under test so that separate batteries are not
required. High and low logic levels and the power
supply are indicated by appropriate l.e.d.s being
activated; the I.e.d. position indicating the i.c. pin in
question. The checker can be used to display the logic
states of any integrated circuit having up to 16 dual -
in -line pins at a 0.1in pitch.

THE CIRCUIT
The circuit consists of a pair of electrical pathways

between each pin connection and a common rail (see
Fig. 1). Only one of each pair is open to current, the
other being blocked by a diode or light emitting
diode.

In order to demonstrate the circuit function in
greater detail, the following assumptions are made for
Fig. I: pin 16 is at logic level I, pin 15 is at logic
level zero and pin I is ground or negative supply.

PIN 1

PIN '5

PIN 2

Fig. 1. Four of the 16 networks needed

COMPONENTS .

 0 0  
DIGIC

0 0

Resistors
R1 -R16 47052 (16 off)
All 5% s watt carbon

Diodes
D1 -D3 -D5 -D7 -D9 -D11 D13 D15 D18 D20 -D22 -
D24-D26-D28-D3O-D32 All RL54 I.e.d.s (A.
Ma'rshall Ltd.)
D2-D4-D6-D8-D1O-D12-014-D16-D17-D19-D21-
D23-D25-D27-D29-D31 All 0A200

Miscellaneous
Veroboard, edge connector contacts, plastic case,
scrap perspex sheet

Conventional current flow will proceed from pin 16
to pin 1 via D18, R16 and D2; its passage along the
alternate route being blocked by D17 and DI. D18
will be activated by the passage of current and the
positive voltage on pin 16 will be indicated. Resistor
R16 limits the current flowing in D18. In practice,
some current will also flow from pin 16 to pin 15 via
D18, R16 and D19.

Pin 15 is assumed to be at logic zero and will thus
have a voltage of between zero and 0.4 volts; this is
too low a voltage to overcome the forward voltage
threshold of the I.e.d. and diode which lie in its path to
ground. (In exceptional cases, the two thresholds may
be overcome and a small but insignificant current will
flow.)

In considering all 16 circuits networks, some
current will flow between pins at logic level 1 and
those at logic level zero as well as the ground pin.
However, these do not upset the functioning of the
circuit.

The positive supply pin is treated as a pin at logic
level 1 and is also displayed by an illuminated I.e.d. in
the appropriate position.
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100

CASE
18SWG Aluminium

Foam rubber
backing

1 single contact from
edge 4onnector

remove and
discard spring.
Cutsinsert, etc

Cut

_Joints to be made
with Araldite

8 pairs (16 individual)

flying leads soldered to
underside of Board in
positions shown

DISPLAY
CIRCUIT

Insulating tape BOARD

Make hole to clear Pins
and insulate with tape

2 cut as shown, retain 2 phosphor
bronze gold plated contact

Cu ,

8 holes on 7 equal
pitches of 5mm

= 35mm

31/2

Flying lads from Display Circuit
Board to be securely soldered to
PinBoart Board and leads are
then secured to Case with Araldite

5

PIN BOARD v

4. solder into Veroboard. 70
Cut copper strips between
solder joints as shown

3 press shaped contacts
flat 1

12 ,/2 25

44

1 2 3 4 5 6 7 8 9 10 11 1 16 17

L
K
J

H
G
F

16 'A' Holes 2mm dia 6 Csunk to 4mm dia
on rear face of Visor

2 8 Holes tapped 88A

2'C* Holes 21/2 mm dia 8 C' bored to 4 mm dia
on front face of Window

4 'D. Holes 6&A clear

VISOR
16SVIG white plastics sheet

.17

231/2

WINDOW

21/2thick Perspex

COVER
16 SWG Aluminium

Si3D 6 BA X 8mm long (4 OFF) securing
Case/Spacer/Cover

ALL DIMENSIONS IN mm

Fig. 2. Constructional details of the Digital Logic Checker
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CIRCUIT AND DISPLAY BOARD
A 16 by 12 hole piece of Veroboard of 0.1in pitch is

used for the circuit. Layout and the positions of the
cuts in the copper strips are shown in Fig. 2. The
resistors are mounted first followed by the diodes and,
finally, the light emitting diodes. Care should be taken
to avoid overheating the diodes and, particularly the
l.e.d.s which are very small and therefore particularly
sensitive. The resistors are mounted vertically while
the diodes are soldered in a horizontal position. The
l.e.d.s are mounted so that the plastic lens part is
above the diodes and about on a level with the top
edge of the resistors.

THE SPRING CONTACT BOARD
A second piece of Veroboard is used for the base.

The pitch is, again, 0 lin; with ten copper strips and six
rows of holes. The outer two copper strips are scraped
off with a sharp knife. The 16 spring contacts are
fashioned from the individual contacts from an edge
connector and soldered into the Veroboard, slight
widening of the Veroboard holes with a knife will
allow the contacts to be eased in without their
bending. The sequence of operations for making the
contacts is shown in Fig. 2; the gold plated contacts
make excellent prongs for this project and, being
individually sprung, they allow all 16 contacts to slide
tightly over the i.c. pins.

It is important that the tips of all the contacts are
arranged at the same height, alterations to the angle at
which each contact is soldered can be made by
bending each one slightly until they are all in line.

Flying leads of thin stranded wire are used to
connect the two Veroboards together. In both cases
the leads are attached on the copper side of the
Veroboard.

Fourteen to 16 pin i.c. test clips are available from
Guest Electronic Distribution Ltd. While this
component would make a much more professional job
of the i.c. contact assembly, the cost would increase
by over 50 per cent and the case would require a
different design.

TESTING
A four and a half volt battery, or other power source,

can be used for testing. Briefly touch the battery
contacts against any of the spring contacts and,
wherever the positive supply touches a contact, the
appropriate 1.e.d. should light. Faults may be due to

crossed leads, damaged l.e.d.s or diodes and l.e.d.s
being connected in reverse.

THE CASE
The shape of the case has been chosen to provide a

convenient hand grip and a small sized base. The small
base and tapering shape allow it to be inserted onto an
in -circuit i.c. without interfering with neighbouring
components.

Aluminium was chosen as the material but, because
of the small size of the case, it is difficult to bend a
single piece of aluminium at the necessary points. In
order to avoid this difficulty, four separate pieces of
aluminium were cut, bent and glued together with
Araldite, the areas of metal covered by the glue being
well roughened to give good adhesion. Fig. 2 shows
the separate aluminium pieces and their assembly into
a somewhat coffin -shaped box.

The display area where the l.e.d.s are viewed is
covered by thin Perspex. Araldite is not recommended
for securing Perspex and Evostik was used for this
operation.

The small base end of the case is cut to provide a
hole for the spring contacts to protrude through and
this piece of Veroboard is secured into the base with
generous amounts of Araldite. The copper strip side
of the Veroboard is also smeared with Araldite to
reinforce the soldered joints of the spring contacts.

The circuit and display board is fitted behind the
Perspex window and wedged into position with small
scraps of foam plastic. It is advisable to insulate the
interior of the case with insulation tape to ensure that
accidental shorting of the display board does not
occur.

USING THE LOGIC CHECKER
In use, the spring contacts are pushed over the

operating i.c. to be tested, care being taken to ensure
that the spring contacts do not bridge the small gaps
between the i.c. pins.

The l.e.d.s on the display board will now glow and
indicate the positive supply pin and those pins which
are at logic level 1.

The constructor should be warned that where i.c.s
are being used with capacitors, for instance, where
gates are cross coupled to form an astable
multivibrator, the checker will disturb and may freeze
the circuit action. This is because alternative
charge/discharge paths are set up through the checker
which will significantly alter the time constants in the
circuit.

At a nominal supply voltage of 5 volts, each 1.e.d. is
limited to a current of about 10 5mA by the series
resistor. The l.e.d.s are quoted as a 40mA device but
the reduced current is still sufficient to provide a light
output which can be easily seen in most conditions.
Most d.i.l. i.c. devices can provide a logic I output of
160mA, quite sufficient to power the checker. If an
operating i.c. is already approaching its maximum
fan -out (usually 10) it is a wise precaution to
disconnect some of the devices being fed from the well
loaded gate outputs before using the checker.

If two sewing pins are cut to about 5mm length,
heated and pushed into the Perspex window at either
end, these can be used for attaching a piece of card or
stiff paper. The block diagram of the i.c. can be
sketched on the card with the input/output lines to
each gate drawn to each 1.e.d. The logic levels for each
gate can then be seen with ease.

54 Practical Electronics January 1976



e111 ft et ft ro

u u u 1.1 4.0 '

MOW
NOTEBOOK

ify

OUTLOOK '76
The Autumn season of electronic

exhibitions and a few company
reports and news items gave fore-
casters for '76 little on which to
base firm conclusions because the
general economic outlook was, and
is, filled with uncertainties.

Consumer electronics is still in
the doldrums. Colour TV deliveries
last August, for example, were 36
per cent down on the previous
August. And, because of this, com-
ponent suppliers really suffered.
AB Electronic Components re-
ported a heavy drop in volume of
components supplied although in-
flation kept turnover at £11.15 mil-
lion compared with £12.05 million
a year earlier.

Profits were down from a pre.
tax figure of £908,063 to £379,205
reflecting lower margins. On the
other hand AB went ahead with a
heavy investment programme
showing confidence in the future
but at the same time stated that
more emphasis is being placed on
business outside the area of con-
sumer products.

Erie Electronics also suffered
from the consumer slump and the
sale of the UK operation to ITT
Components Group Europe should
be established, according to in-
dustry sources, by early in the
New Year if not before.

Decca's big interests in TV,
radio, audio and records, showed
a decline in pre-tax profits from
£10.9 million to £6.8 million but the
balance was redressed by the
radar, navigation, and other pro-
fessional capital goods output
which showed an increase in profit
from £6.7 million to £9.1 million.

Fortunate indeed are those com-
panies strong in capital goods.
EMI Electronics has to thank its
world-beating EMI -Scanner X-ray

equipment for a doubling in pro-
fit from £7 million to £14.6 million.
The total order book for these
machines has now topped 300,
worth some £60 million. And as
there is no competition there is a
handsome profit on every delivery.
Strange to say, this project was
nearly abandoned at one stage.

If we look across the Atlantic,
the Wescon show in San Francisco
last September was full of opti-
mism with strong support for the
view that business was on the up-
turn although some cautious opin-
ions were expressed that it would
be a long haul and positive results
may not be apparent before mid -
'76. European electronics would
follow on, it was said, with a time
lag of seven to eight months.

In Britain, the Internepcon/UK
'75 show held in October. was the
biggest ever and one of the
busiest. The show concentrates
on plant and equipment for elec-
tronics manufacture and there was
plenty of evidence that manufac-
turers are investing now for future
production. Perhaps not as heavily
as they should in some cases, but
there was movement and that's
better than nothing.

The immediate outlook, then, is
for consumer electronics to remain
depressed but for capital goods to
do well, especially in the export
market where, with a devalued
pound, British goods are very com-
petitive.

MOBILES AND PAGING
Every cloud has a silver lining.

Vandalism and terrorism on Lon-
don's famous double-decker bus
fleet has brought Redifon Tele-
communications back into mobile
radio. The company has an initial
order for 200 radiotelephones to
enable bus crews to call for help
if need be.

Apart from ordinary two-way
telephony there will be a number
of strategically sited emergency
buttons on the bus which actuate
an auto -alarm. But later, the sets
will also be used for data trans-
mission as part of a new scheme
being introduced for en -route con-
trol of the fleet.

Pocket radio paging is to go
ahead in the London area under a
Post Office scheme due to start
next Spring. This follows on from
field trials in the Reading area.
The Post Office expects to aet
20.000 subscribers initially and
each one, of course, will need to
be supplied with a pocket
"bleeper" which will respond to a
radio signal personally coded.

On the Reading trials the Post
Office used pagers manufactured
by Motorola. But for the London
scheme they have ordered 10,000
units from the British company
Multitone at a reported contract
price of £1 million.

The Multitone equipment has al-
ready been proved in service in
wide area paging systems in
Toronto and Ottawa. One of its
features is a muting switch which
cuts out the "bleep" and stores the
signal in a memory circuit. The
user can access the memory to see
if he has been paged when it is
convenient for him to do so.

The use of the mobile radiotele-
phone continues its upward growth
almost unnoticed. In 1971 there
were 90,000 licences issued. To-
day there are some 200,000
mobiles operating in the UK in-
cluding a staggering figure of
50,000 within a 50 -mile radius of
Central London.

REMSCON
A little -publicised sector of in-

dustry emerged into prominence in
November with an international
gathering of industrial telemetry
experts for a three-day conference
in London. The event was REMS-
CON with a strong panel of
speakers led by conference chair-
man Professor H. C. A. Hankins of
the University of Manchester Insti-
tute of Science and Technology.

The big users of remote control
and supervisory equipment are
water, gas and electricity authori-
ties and petrochemical companies,
with many of the larger systems
now being controlled by computer.
I hope to comment more fully on
this event in a future issue.

DEFENCE SCENE
Minister of Defence, Mr Roy Mason,

is hinting hard at new methods
of military procurement. His de-
fence budget is under attack from
the left wing of his party and he
is now telling industry that he must
buy in the cheapest market, even
if this means shopping overseas.
At the same time, his political col-
leagues are urging the nation to
buy British. The Minister's posture
on this occasion was clearly de-
fensive following the cancellation
of two British missile projects in
favour of U.S. missiles.

Apart from any change in out-
right purchasing policy there also
seems to be a move away from
Ministry -sponsored R and D. There
is a new tendency to look at PV
(private venture) projects for mili-
tary use and so the old-style deve-
lopment contracts which have kept
many a laboratory in funds may
soon be a thing of the past. If
this is the case and risk capital
goes on speculative development.
it is bound to be reflected in the
final product price and this, in
turn, could affect defence exports.

Of course, Ministers don't al-
ways say what they mean, or mean
what they say, but it is clear that
the defence scene will become
more intensely competitive.
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An easy -to -build device for the home recording enthusiast

THIS simple audio compressor can be built
simply and cheaply, and probably with com-

ponents from one's spares box. It will compensate
for fading signals in a radio, prevent overmodulation
of a transmitter and will adjust to whispers or shouts
into a microphone.

Its basic function is to maintain a relatively con-
stant amplitude output over a varying range of
input amplitudes. Although it will cope with several
hundred millivolts input, smaller inputs cause less
harmonic distortion (low enough for most applica-
tions).

CIRCUIT OPERATION
The circuit diagram of the compressor is shown

in Fig. I. The signal is first amplified by TRI in
the common emitter mode and then passed on to
the next stage via C4. Large input signals cause a

in the secondary of TI.
This voltage is rectified by DI and reapplied as a
negative -going d.c. voltage to the base of TRI, thus
lowering the bias voltage and consequently lowering
the gain.

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

+9V

OUTPUT

OV

1 TO 2 7kr1

Fig. 1. Circuit diagram of the audio compressor
Fig. 2. Component layout and Veroboard
cutting details
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TIME CONSTANT
When a small signal is applied though, the gain

of this stage rises after about 50ms (the time con-
stant of C2R3). This time constant should maintain
the gain between syllables of speech. It can, how-
ever, be easily altered to suit the application by
varying either C2 or R3.

TRANSFORMER
There is much room for experimentation, especi-

ally with TI, which must be a step-up transformer
and should have impedances approximately as
shown. However, an unlabelled driver transformer
from an old radio was found to work just as well.

CONSTRUCTION AND USE
The circuit was built on a small piece of Vero -

board as shown in Fig. 2 and the layout is not at
all critical.

The author found that when positioned directly
after the volume control and before his headphones.
the compressor all but eliminated fading in his
receiver. It was also found to function well between
a microphone and a tape recorder, compensating for
varying voice levels and varying distances from the
microphone.

ALTERATIONS
If too large an input signal is applied, the negative

a.g.c. voltage can be high enough to cause TR I to
clip the signal. If R2 is increased to 1201(12, apart
from increasing the overall gain, it will allow higher
input levels to be accommodated before clipping.

For small signals (such as microphone inputs) the
original circuit could be used unaltered. A preset
potentiometer (about 100ki2) in series with R2 wouid
make the compressor more versatile, however. *

COMPONENTS . . .

Resistors
R1 100k0
R2 10k0
R3 1k0 -2.7k0 (see text)
R4 4700
All resistors 10% +W

Capacitors
C1 5µF elect.
C2 10pF-32pF elect. (see text)
C3 50pF elect.
C4 5pF elect.
C5 50pF elect.
All capacitors 12V

Diode
D1 0A91

Transformer
T1 See text

Transistors
TR1 BC108, BC107 or other npn silicon (e.g.

2N2926, 2N2925, etc.)

Miscellaneous
Veroboard (see Fig. 2). Phono socket, case

FREE Brochure

on New K ITS
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 just 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 Tvvickenharn,Middx 01 898 1569

lest Equipment
miiitimeters
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.

Please send me details of all your test equipment

NAME

ADDRESS

Eagle International Ltd., Precision Centre, Heather Park Drive, Wembley HAO 1 SU
Tel (01)-902 8832

IL

PE
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THE Random Tone Generator was primarily
designed as an electronic door bell which would

produce an endless variety of "tunes" at the press of
the door switch. Thus the boredom of continual
repetition of a single tune along with the difficulty
in selection of a suitable tune are removed. How-
ever, it is thought that the random tone generator
may provide an aid to musical composition as well
as providing amusement.

In operation it produces a train of notes which
is seldom duplicated and musical interest is main-
tained by not only changes in pitch but in note
duration.

9V 470pF

R2 7

3911

R1

U.J.T. CLOCKS
The circuit (Fig. 1) uses two unijunction tran-

sistors, TR I and TR2, as relaxation oscillators pro-
ducing frequencies of approximately 50kHz and
2Hz respectively. The 50kHz pulses at the base 1

of TR1 are used to clock a decade counter type
SN7490. The four output lines (A, B, C and D) are
fed to a quad latch where the binary information
is periodically sampled and stored. The sampling
rate is determined by the oscillation frequency of
TR2 and may be varied by means of VR I.

0
Si

BELL PUSH

0

C6

10kfl

VRI
100611

TR2
2N2160 C9

1 OpF

R2
1=,C1

1011
470F
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8.2k11

T R1
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2

I C 1
7490

2

8

C2 1000~ 7 10
11

0002pF
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I C 2
7475
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10

4 12 1

6

6

R15 3361]

12
10 2.."/VS

1316 47611 1117 1

R18 8 2611 819 60011

TR7
2N 13 0 3

R7 0 2611 R8 1 2kfl

R9 1260

9

1

812 47k0

111018611

026
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47011

2N1302

2200F

C 3 1322w 111-411

7441 14
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Fig. 1. Circuit diagram of Random Tone Generator
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Decoding of the stored binary information is per-
formed by a Nixie tube decoder/driver type SN7441
which provides 10 open -collector outputs. The out-
put transistors of the decoder conduct randomly
because of the wide frequency difference between
the two unijunction. oscillators and the temperature
dependence of their frequency determining com-
ponents.

An emitter coupled multivibrator provides a har-7;-
monically rich tone from TR4 collector, the
frequency of which can be altered by variation of
TR3 base voltage. This is achieved by using a
potential divider comprising R5 and R6 to R19, the
latter being selected randomly by the decoder. The
values of R6 to R19 are chosen such that the notes
generated correspond approximately to the musical
scale over one octave.

Audio amplification is provided by a simple class -
B push-pull amplifier, TR5, TR6, TR7, driving a
3 ohm speaker. The unit is powered by a 9 volt
battery, the 5 volt supply for the integrated circuits
being obtained via resistor R27.

COMPONENTS . . .

Generator housing

Fig. 2. Component layout and wiring details

Resistors C6 0.011.2F

R1 10k12 R14 15k52 C7 220µF elect. 25V
R2 1052 R15 33kf2 C8 470pT elect. 25V
R3 8.2kS2 R16 4.7k5 C9 100µF elect. 25V

R4 1000 R17 33012
R5 4.71d2 R18 8.2W Potentiometer
R6 6.8k52 J219 68052 VR1 100k52 skeleton preset

R7 8.2kt2 R20 1Ok52

R8 1.21d2 R21 5.6kf2 Transistors
R9 12k52 R22 10052 TR1-TR2 2N2160 (2 off)

R10 18k52 R23 2.21d2 TR3-TR5 BC207 (3 off)
R11 2.7k0 R24 68k52 TR6 2N1302

R12 471d2 R25 5652 TR7 2N1303

R13 220k52 R26 4700
Integrated Circuits

All 4W, 10% carbon IC1 SN7490
I

Capacitors
C2 SN7475

C1 4.7µF elect. 63V
IC3 SN7441

C2 0.002µF Miscellaneous
C3 0.1µF
C4 1µF polyester

S1-Push switch, LS1-30 3in speaker, Veroboard

C5 4.7µF elect. 63V
nin (188mm) x 414 (119mm) x 2*in (54 mm).
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Interior layout for Generator

CONSTRUCTION
All the components, with the exception of the

battery and speaker, are soldered on to a single
piece of 0.1 in Veroboard. The prototype was
built in a die-cast box which also contains the
loudspeaker and battery. The Veroboard was cut
to slot lengthwise into the box, as can be seen from
the photograph. Soldering should be thoroughly
inspected before power is applied as short circuits
on adjacent copper tracks can cause some curious
effects such as tone "hang-up" or no sound at all.

TESTING
With assembly and inspection completed VRI

wiper should be adjusted to mid -range and power
applied to the circuit. The Random Tone Generator
should immediately start "composing" an endless
train of note patterns. According to taste the rate
can be varied by VRI. The frequency range of the
output can be changed by altering the value of C4. *

NEWS BRIEFS
Post Office Unveils Viewdata

ARADICALLY new telephone service, in which a wide
range of information can be called up over the

telephone and displayed quickly on an ordinary tele-
vision set, is being planned by the Post Office.

Known as Viewdata. the service would be completely
automatic, providing information at the touch of a
button. Trials for the new system are due to start in
January and a full public service could start in 1978-79.

With Viewdata, information on a wide range of sub-
jects such as news, entertainment, holidays, job adver-
tisements and commercial intelligence would be stored
in a computer databank connected to the public tele-
phone network. By having their telephone linked to
their t.v. sets users would have access to the wide
range of information services which Viewdata can pro-
vide. The user would control the entire service with a
simple hand-held control unit.

To receive Viewdata information, users would first
switch on the t.v. set and then call up the service over
the 'phone by pressing a button on the control unit.
They would not even have to lift the telephone receiver.
Then, at another touch of the button, the Viewdata
opening display tan index listing the subjects on which
information is available) would appear on the t.v. screen.
Following simple instructions displayed on the screen,
users would select the information they wanted by pres-
sing further buttons.

As an alternative to the telephone link to a domestic
television, business users could have a purpose -made
Viewdata terminal, with built-in controls and telephone.

MAIL BAG
The on -going increase in postal and tele-

phone charges does not seem to have made
any difference to our post bag or our tele-
phone bell. Enquiries continue to flood in.

We find that there are two points we are
constantly mentioning. In the first place we
just cannot afford to reply to any readers'
letters, particularly those not associated
with projects we have pubished, unless they
are accompanied by a stamped addressed
envelope. Were we to undertake to do so our
post bill would become astronomic.

We cannot deal with technical enquiries
by telephone. Readers should write in, giving
details of symptoms and perhaps some test
point readings, when requesting technical
help so that we can at least give the relevant
author some idea of the problems involved.

Finally, whilst we normally supply details
as to source of components in each project
we do assume that the constructor refers to
advertisements and has an awareness of
general sources. Thus, where goods are
generally available we do not specify a
source. You could save the cost of a letter
by reading the advertisement pages first.
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By R. LAWRENCE

THE Audio Fair this year was
rather smaller than in previous

years, with a lot of companies not
exhibiting. The largest stands at the
Fair were taken for the most part
by Japanese or foreign based firms
and there was a distinctive lack of
British representation.

It is difficult to guess the
reasons behind this, but some say
that the basic character of the Fair
has altered and perhaps moved from
the connoisseur to the consumer
market, where electronic gadgetry is
playing a greater and greater part.

Prices of equipments continue to
boggle the mind and soar ever
higher and higher. Sony have
actually introduced a "Higher-Fi"
range of equipment and both the
equipment and the corresponding
prices have to be heard to be
believed (just one speaker in the
top range costs £700).

VFETs
One or two new terms are likely

to be added to the hi-fi buff's
repertoire after visiting the show.
VFET is one of these terms and
this at present is found in the speci-
fications of a couple of popular
Japanese manufacturers. It stands
for Vertical Field Effect Transistor.
The f.e.t.s are being used in the
output stages of the amplifiers
where they are replacing transistors
with their attendant crossover and
biasing problems. Yamaha and Sony
are the two major pioneers in this
field.

It will be interesting to see how
Quad's recently released "current -
dumping" amplifier compares with
them. (They have got around output
stage problems by using novel cir-
cuit techniques.) Quad incidentally,
were one of the British manufac-
turers not present at the show.

LINEAR PHASE
Another relatively new term heard

at the Fair is "linear phase". This
is not a new guitar effect but des-
cribes the operation of a new
development in loudspeakers. Bang
and Olufsen have hit upon a
method of overcoming phase dis-
tortion-a rather nebulous quantity,
the existence of which is apparently
debatable. One of the effects of
having no phase distortion is to
enable speakers to reproduce square
waves with minimum waveform
distortion.

The system uses an extra drive
unit known as a "Filler Driver"
which operates in the crossover
region of the base and mid -range
units. The result is certainly a clean
sounding speaker, whether or not
it is attributable to the lack of
phase distortion.

TURNTABLES
The vogue in turntables has

moved from idler drive to belt drive
in its time. The latest trend is to
electronic speed control with direct
drive to the turntable. A relatively
new firm, Strathearn Audio Limited,
have produced several models with
these features. Their SMA2 turn-
table also has touch start, stop,
and speed controls and is attrac-
tively styled in a sleek case with
a tinted dust cover.

Strathearn is also shortly to
introduce a new speaker which uses
ribbon techniques. The sound
quality is equivalent to if not better

The Sony "HighFi" speakers New "Linear Phase" range from B & 0
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than that obtained with electro-
statics and the speaker should have
a very promising future.

Connoisseur, makers of the simple
but very effective BD1 and BD2
turntables, have brought out a
BD3 type which uses a servo -system
for speed control. An external
power source is also used to keep
the possibilities of hum pick-up
down.

SOUND THEATRE
One of the major centres of

interest at the Fair was the Sound
Theatre. A fully functioning
modern recording studio was con-
structed using high quality equip-
ment from a large number of top
manufacturers. The BBC, LBC and
Capital Radio broadcast from the
theatre, and various impressive
quad and stereo demonstrations also
took place. Procuring and setting up
the studio equipment was very
competently co-ordinated by Ian
Grant.

One of the lectures given in the
Theatre was by Doug Shaw on
synthesiser techniques. He demon-
strated the Minisonic Mk 2, and
the highlight of the lecture was a
live performance with several
musicians and minisonics, and
despite a last minute time change
his lecture was very well attended.

I Ilottwo
- -

Yamaha BI amplifier with VFET output
stage featured with their CT800 GL
cassette deck

Strathearn SMA2 turntable with direct
drive and servo amplifier

The Minisonic Mk 2 from Synthesisers
Music Services demonstrated at the P.E. lecture

CHANGE OF CHARACTER
It is interesting to note that where

in the past there have been a multi-
plicity of technical lectures and
demonstrations, this year's Fair saw
very few. This tends to go along

with the observation that the Audio
Fair is changing its character and
pandering less and less to the
connoisseur. Rather a pity. most
will agree.

NEWS BRIEFS
IERE GOLDEN JUBILEE

T1IL Institution of Electronic and Radio Engineers
celebrated its 50th anniversary during 1975. Last

October, at the Annual General Meeting held in London.
the Duke of Kent was installed as 25th President of
the Institution.

In his inaugural address, the new President reviewed
some of the developments in electronics.

"I don't think any of you need reminding of the great
changes that have swept over the world during this
last half century; changes which are without question
the widest and deepest that have taken place in any
equivalent period of history. That this extraordinary
epoch of social, political and economic revolution should
have coincided with the growth of the new science of
electronics is not I am sure an accident-although attri-
bution of cause and effect is something for historians
of the 20th century to argue over, not me.

"The fact is that throughout this period, electronics
has evolved from the fledgling of 'wireless' to a great
and in many cases dominant industry spanning a huge
field from communications to data management, trans-
port to process control and medicine to entertainment.
It was the belief in the great future that lay ahead that
stirred our founding fathers --not that even they could

have foreseen what was to come- to establish our
Institution, despite some cynicism from the older institu-
tions of that day."

The President then went on to predict probable ad-
vances of the next 50 years in communications, domestic
equipment, manufacture, aircraft safety and medicine.
The last example holding promise of some -very striking
and praiseworthy achievements in alleviating the handi-
cap of a few-"but if access and connection to the
brain becomes a matter of standard practice, what
d-amatic developments might not ensue?" The possibility
of contact with the brain via electromagnetic waves leads
to the possibility of thought control, and this brings
one on to some very tricky ground. The idea may be
appalling but it is essential that we recognize such
possibilities even if for one reason or another they have
eventually to be rejected.

POURS ARKIN
LIGHT MODULATION UNIT (October 1975)

The 40430 outline connections in Fig. 1 are
incorrect. The MT1 and Gate terminals should be
transposed.

In the circuit diagram MT1 and MT2 connections
should also be transposed, i.e. MT2 terminals for
CSR3 and 4 should be connected to L1 and L2
respectively.
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TUAC
TRANSISTOR UNIVERSAL AMPLIFICATION CO LTD

163 MITCHAM RD LONDON SW17 9PG 01 672 3137 9080

4 CHANNEL SOUND TO LIGHT SEQUENCER-4LSMI

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

operation from 9W 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 £22.00

3 CHANNEL LIGHT MODULATOR

 RCA BA Triacs
 1000W per channel
 Each channel fully sup-

pressed and fused

 Master control to

operate from 1W to 100W

 Full wave control
 12 easy connections

£1550 Single Channel Version 1500 Watts £7.25

ADD SEQUENCE AND DIMMING EFFECTS TO

 Speed Control
 3 per min. to

10 per sec
 Full logic

integrated
circuitry

 Dimmer control
to each channel

 9 easy
connections

SEQUENCE DIMMER MODULE-3SDMI £9.50

YOUR TUAC 3 CHANNEL LIGHT MODULATOR

Dimmer control for
each channel
7 easy
connections

£4.25 DIMMER MODULE-LMDI

TUAC POWER MODULES offering m

 125 watts RMS
continuous sine
wave
output

 4 RCA 150 watt
15 amp output
transistors

TP125
7 x 6+ x 3in

£19.50
TUAC DISCOTHEQUE MIXER WITH AUTO FADE

Designed for the disce,ning D.J. of professional standard. Offering a vast variety of
functions. Controls. Mic Vol: Tone. over -ride depth, auto/Manual Sw. Tape Vol.
L e R Deck Fader.. Deck Volume. Treble and Bass. H. Phon Vol Selector. Master
Vol On/Off Sw. Mae output 1 V RMS.
Specification. Deck Inputs-50mV Into 1Mil. Deck Tone Controls-treble +20 -10dB
at 12kHz. Bus +22 -15dB at 40Hz. MIc Input -200 ohms upwards. 2mV Into 10kfl.
Mic Tone Control-Total Variation Treble 15dB. Total Variation Bass 10013. Tape
input-30mV into 47k1/. Power Requirements -30-50 volts at 50mA

PANEL SIZE 18 x 4+in DEPTH 3in

ore power and quality than ever before

 Rugged layer wound driver
transformer

 Short-Open-and Thermal
overload protection

 Only 6 connections

Specifications on all power modules.
All output power ratings ± 0.5dB; Output
Impedance 8-15 ohms; THD at full power
2% typically 1%; Input sensitivity 60mV
into 10k11; Frequency response 20Hz-
20kHz ± 2dB; Hum and noise better than
- 70dB.

£31.50.

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

PS 125 x 45 volts for TP125

PS 100 x 43 volts for TL100

C12.25

C11.25

PS SO ± 38 volts for TL60 C10.00

PS 30± 25 volts for TL30 £5.50

PSU 2 for supplying disco mixer C4.75

TL60
5  5 x 3In

 60 watts RMS
continuous
sine wave
output

 2 RCA 110 watt
15 amp
transistors

£12.50

TL100
5 r 5x 3in

 100 watts RMS
continuous sine
wave output

 2 RCA 150 watt
15 amp
transistors

£15.00

HOW TO ORDER BY POST. Make cheques/P.0.s payable to TUAC LTD. (PE16), or quote Access/Barclay Card No. and post to TUAC LTD. (PE16), 163

Mitcham Road, London SW17 9PG.
In a hurry ... Phone us for local stockist. PERSONAL SHOPPERS: Mon., Tues., Thurs., Fri., Sat. 9 a.m.-6 p.m. Wed. 9 a.m.-1 p.m.

ALL PRICES INCLUDE V A.T (8%) AND POSTAGE AND PACKING
ACCESS & BARCLAY CARDS ACCEPTED JUST SEND OR PHONE US YOUR NUMBER
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600 WATTS PER CHANNEL

Connects to your loudspeaker or

loudspeaker socket. The unit can

be connected to your existing

spotlight fittings or to our type A

or B fittings.

6311'"
including channel output plugs

and mains input socket.

ALL PRICES INCLUDE
V.AT. and POST & PA) CKING

(These prices apply to the United Kingdom only

%Or

(less lamps)

B.C. FITTING
E.S. FITTING

£9.55 (each)
£10.35 (each)

(less lamp)

B.C. FITTING
£1.95 leach)

E.S. FITTING
£2.12 (each)

100 WATT SPOT LAMPS Minimum

Red, pink, yellow, green, 3 lamps

blue, clear. gi- 18 each

Only U I B.C. or E.S. Fitting

Type B 3 BMW UNIT
B.C.

(less lamps) FITTING
£6.90
(each)

E.S.

FITTING
£7.26
(each)

Length 141/2 inches

(less lamps)
B.C. FITTING

(each)

£15.60 (each) E.S. FITTING £17.00

Send 20p for illustrated leaflet & price tst.

TRAFALGAR SUPPLIES

Dept. HX., STANDISH STREET,

BURNLEY, LANCS.

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.

1.110 0111111- WI -11111.1111111111111- me No

Brochure, withoutwithout obligation to.
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. EB16
P.O. Box 156, Jersey, Channel Islands.

NAME

1

ADDRESS Block caps please I
MI In IN IN En 11E WI MHIM NB MS NE 1M MI en NB
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TAPE NOISE REDUCTION

In BP 1 382 096, Matsushita
Electrical Industrial Co. Ltd. patents
an automatic noise reduction
system for use with tape recorders.
Using compression and expansion
techniques the block diagram of
the system is shown in Fig. 1.

The compression characteristic
(a) on record, the expansion
characteristic (b) on playback and
the resultant, theoretical, linear
characteristic (c) which follows
from the combination of (a) and
(b) is shown in Fig. 2. Thus, the
process is complimentary and there-
fore the output should be a replica
of the input.

Noise is reduced because it is
introduced between the two stages
and is thus subjected only to the
expansion curve. In other words.
process noise is reduced relative
to programme content.

Because the expansion -compres-
sion effect is active only below a
threshold point (where the curves
in Fig. 2 (a) and (b) become
linear), noise is reduced only when
the signal level is low. This avoids
overloading the tape with excessive
signal and is acceptable because
the subjective level of noise present
in a high level signal is less notice-
able because it is masked by the
signal.

In practice, the compression and
expansion operation is effected only
in the presence of high frequency
signal components. The circuit
shown in the patent is designed to
provide processing of only the high
frequency signal components, be-
cause the majority of tape noise is
in the upper frequency range, i.e.
tape hiss.

The system outlined in the patent
more closely resembles that
marketed by JVC than Dolby.

O

ELECTROSTATIC LOUDSPEAKER PATENT NEWS

BP 1 387 453

In BP 1 387 453, Matsushita Elec-
tric Industrial Co. Ltd. describes an
electrostatic loudspeaker which re-
quires no d.c. polarising voltage.

A vibratile film electret, made of
a polymer such as plastics resin
and with a permanent surface
charge, is coated on one side by
a very thin layer of a conductive
paint or metal. Fixed perforated
electrodes permit acoustic radia-
tion and are spaced one each side
of the coated electret.

An a.c. audio .frequency signal
is applied between the fixed elec-
trodes via a matching transformer,
balance capacitors and a resistor
which controls higher harmonic
distortion. Alternatively, a push-pull
transformer may be employed as
the audio power source.

The conductive layer acts as an
electrostatic earth, so the electric
field due to the permanent charge
on the film electret exists in one
air gap between the electret and
the fixed plates, but not in the
other air gap. Thus no static elec-
tricity due to the charge is gener-
ated between the film and the
non -charged electrode and the only
force between the film and this
electrode is generated by the audio
signal.

However, the force between the
film and the charged electrode is
generated by the superposition of
the electrostatic voltage due to the
electret charge on to the audio
signal. The resultant imbalance
causes vibration of the electret and
transduction of the audio signal
into sound waves propagated
through the perforations in the
electrodes.

TUT

Record

Iv/6Am--

Control
Circuit

Playback

Recorder
_AWL OUFFVT

Fig. 1

Noise

Control
Circuit

BP 1 382 096

Compression(a)

Linear lc)

NExpansionlb)

MPUT VOLTAGE (V)

Fig. 2

Of necessity, patents for inven-
tions reported in this column are
relatively simple. It is physically
impossible to précis an invention
covered by a hundred -page patent
in a few lines of print. For this
reason, the most complicated in-
ventions and the most lengthy
patents must usually pass un-
recorded.

This is a pity, because a lengthy
patent can be a valuable source
of information. It can also be a
very cheap one, because all
British Patents cost only 33p
each, regardless of length. They
may also be studied free of charge
by any member of the public at
various libraries around the
country, such as the Science Ref-
erence Library attached to the
Patent Office at Southampton
Buildings, Chancery Lane, London
WC2.

With this in mind, we shall in
future be referring simply by name,
number and the briefest of explan-
atory comment to any lengthy new
electronics patents that may be of
value to readers with a specialist
interest.

BP 1 402 320-Sansui Electric Co.
Ltd. Decoder for use in 4 : 2 : 4
matrix playback system. One of
many patents now appearing for
the various four channel and quad-
raphonic systems, this one covers
the Sansui Variomatrix principle.
Separation between channels is en-
hanced by sensing the amplitude
of signals in the various channels
and varying the matrix parameters
to accentuate them.

BP 1 404 460-Standard Tele-
phones & Cables Ltd. Device for
transmitting cursive script or draw-
ing over a telephone. A matrix of
metal conductive strips is mounted
under a domestic telephone, to
translate a sketched diagram into
different resistance values which
are transmitted via the telephone.

BP 1 402 571-Mitches and Jeffrey.
Method for identifying the compo-
nents of a file. A system for read-
ing the contents of any data file,

which may for instance be a
punched card, to aid automatic
data retrieval. (See also BP 1 402
572.)

Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cray, Orpington, Kent Price 33p each
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Mgc=
A SELECTIO1 FROM OUR POSTBAG

Readers requiring a reply to any letter must include a stampedaddressed envelope. We regret that we cannot answer anytechnical queries on the telephone.

Good -Bye ?
Sir,-This is a farewell letter. For
nine years, to the exact month, I

have enjoyed every issue of PRAC-
TICAL ELECTRONICS. Its specially
written articles have added to my
knowledge of electronics. Its con-
struction projects have brightened
my spare moments, and even helped
in my work. Indeed, my subscrip-
tions to P.E. have been one of the
wisest investments I ever made.

But now, your publishers inform
me that they are discontinuing the
subscription service. This means
that those of us outside the U.K.
who had relied on subscriptions for
obtaining regular supplies of P.E.
can no longer do so. I know there
must have been genuine economic
reasons for taking such decisions,
but this seems to ignore the con-
fidence we have had in you for a
long time. It is, after all, very true,
isn't it, that economic considera-
tions are hardly the best recipe for
maintaining a friendship. But then.
even the publishers of P.E. are in
business too!

So, it is good-bye to P.E. God
bless.

A. J. Isong,
Nigeria.

We trust this is not "farewell" as you
suggest, but only au revoir. Our agent
in Nigeria should be able to supply you
with PE regularly.

Other subscribers, home or overseas,
please see notice on page 32.

A Bit Flat
Sir,-I was interested to read your
article in the November P.E. on an
"Electronic Tuning Fork". I should
like to point out that this device
would not be suitable for tuning a
piano.

I have already developed a tuner
using a cathode ray tube for visual
aid, I have experimented with the
master oscillator I2 -note frequency
derivative integrated circuit, but so
far, I have not used it, as I am in
favour of using a tapped oscillator
coil for greater accuracy.

When tuning a piano, the treble
end of the scale is slightly sharp.
and the bass end slightly flat. "Zero"
deviation occurs at the centre of
the keyboard.

Pianos are tuned only by aural
means, and when tuned, become
mathematically incorrect.

Therefore, by introducing a plus
and minus frequency deviation
switch, a much more realistic tuned
piano is possible. On this theory. I

claim that no frequency divider
organs are in tune but nobody
seems to mind, but I have tuned
several pianos flat, but they are
noticeable.

I don't suppose you were really
trying to encourage your readers
to put piano tuners out of business.
so perhaps you may consider your
circuit good enough.

D. Marquis.
Essex.

Your observations on piano tuning
are very interesting, I have, in fact,
heard that some professional tuners do
tune sharp at the top of the scale and
flat at the bottom end. Unfortunately,
nobody has told me why they do this,
if in fact they do.

When researching this project, I

took as my main source of reference a
book entitled "The Physics of Music"
by Alexander Wood (Pub Methuen),
which goes into considerable detail on
the subject of piano tuning. This book
definitely states that pianos are tuned
in perfect accordance with the tem-
pered scale. Illustrated in the book
(Page 200) are graphs of the state of
tune three days after tuning has taken
place. The trend is for the low notes
to drop considerably whilst the upper
notes show considerable variations
but all on the high side. This deteriora-
tion is similar to their figures. I have
taken these figures to be percentages
of a semitone interval, as percentages
of the actual frequency are clearly a
nonsense for the values you give.

If indeed, pianos are tuned in this
fashion, one wonders if the same
applies for other orchestral instru-
ments when played in the extreme
registers.

Finally, I'm sure piano tuners aren't
going to become redundant, perhaps
this instrument will save some piano's
from the scrap heap. Should any piano
tuner feel threatened, he should
retaliate. I'm sure you'll agree, there
are tremendous prospects in the
electronic musical instrument field!-
P.W.B.

Happy Chance
Sir,-By a happy chance I have
come across your article "Electronic
Tuning Fork" in P.E. for Nov.

It would be much more conven-
ient if each octave began on C
according to usual musical usage,
i.e. the C2 CI c c- etc.. notation,
and the 16' 8' 4' etc. of organ
nomenclature. Would it be possible
to incorporate a circuit to double
the frequency of the Alt and B
outputs from ICI? Or failing that,
alternatively to halve the frequency
of the other ten outputs?

For my purposes, I think the
most convenient form of display
would be a centre -zero meter cali-
brated to indicate the pitch differ-
ence in vibrations/second + or -.
Is this at all feasible?

For . many purposes the tuning
errors of your instrument (maxi-
mum on C of -0.29 in an inter-
val of 15.6) are not really accept-
able and one would certainly have
to make a correction according to
the beat indication.

M. B. Card, Herts.
Your requirement for a range

spanning C to CI is simply facilitated
by increasing the master oscillator
frequency to 999.68 kHz. The tuning
core of the coil LI will probably
accommodate this, but should this be
not so, decrease C5 and C4.

Your further requirements are not
so easily satisfied; although it is
possible to determine and indicate
whether the pitch is greater or less
than standard, the extra complexity
would not be worthwhile as when
using the "fork" it is at once obvious
when the instrument is detuned, and
opposite action is applied without
thought.

A meter indication of your descrip-
tion would indeed be a great im-
provement, however, the problems
involved are considerable. The advan-
tages of the beat method are simplicity,
but the drawback is a variation in
accuracy over the range of the scale.

A meter performing the beat count-
ing task would have to sample for at
least the period between two beats
which becomes infinite when the tuning
is spot on.

Your final comment on the accuracy
rests with the i.c. manufacturer. The
worst case I concede is C# which is
less than 2% of the semitone interval
or 2 cents in musical parlance. Ideally,
errors should be less than one cent and
it is unfortunate that General Instru-
ments did not choose to divide by
larger integers, especially as master
clock frequencies of up to 2.5MHz can
be accommodated, so the top end of
the scale need not be sacrificed.

In conclusion, it is well documented
that a good piano will give errors
greater than 10 per cent only three
days after "perfect" tuning so I feel
that only the most discerning ears will
be grieved by our small inaccuracies.-
P.W.B.
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RE LAYS SIEMENS, PLESSEY,
AT

Etc.
MINIURE RELAYS

Co1.(1) I 2 3 4
Coil ohms

Col. (2)
Working
d.c. volts
Col. 3
Contacts
Col. (4)
Price

H D=
Heavy duty

52
58

185
230
430
700
700

1,250
2,500
2,500
9,000

15k

4-8
5-9
8-12
9-18

15-24
12-24
16-24
18-36
31-43
36-45
40-70
85-110

2 c/o
6 c/o
6M
2 c/o HD
4 c/o
2 c/o
4 c/o
2 c/o
2 c/o HD
6M
2 c/o
6M

75p
85p
65p
85p'
85p
65p
85p
65p'
65p
65p
65p
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. 75p. Post 15p.
24 VOLT D.C. 3 c/o 75p. Post 15p.
E NCLOSED TYPE RELAYS
24 VOLT D.C. 3 c/o 75p. Post 20p. Base I5p extra.
24 VOLT A.G. Mfg. by ITT.3 h.d. c/o contacts.
55p. Post 20p. Base I5p.
55 VOLT A.G. RELAY
3 h.d. c/o contacts. Price 55p. Post 20p. Base 15p.
100 VOLT A.C. 3 c/o sealed type. 75p. Post 20p.
Base 15p.
240 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. ISKRA.
[1.25. Post 20p. Base 15p extra.
CLARE-ELLIOTT TYPE RP764I GB
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 c/o.
70p post paid.
110y. 2 c/o. 20 amp contacts. [1.25. Post 10p.
Many others from stock -phone for details.

C. 0 MICRO SWITCH
VERY SPECIAL OFFER. Mfg. by
C.E.M. 3 amp 250 volt. 10 amp 125
volt. 50 for E3. Post 36p. 100 for LS.
Post 50p. 1,000 for 145. 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 L2.50. Post 50p (min. order 10).

LATCHING RELAY
Twin latching relay, "flip-flop" 2 clo
each relay. Mains contacts. 1 I5V
A.C. or 50V D.C. operation. 240V
A.C. with 2.5K resistor. 85p. Post 20p.

230/250 VOLT A.C. SOLENOID
Approximately 1416 pull. Size of feet I V . I ".
Price 11.00. Post 20p.
H EAVY DUTY TYPE. 10 lb. (approx.) pull. [2.50.
Post 50p.

24 VOLT DC SOLENOIDS
UNIT containing 1 heavy duty solenoid approx. 25I6
pull I inch travel. Two approx. I lb pull inch
travel. 6 x approx. 4oz. pull I inch travel. One
24 volt d.c., I heavy duty single make relay. Price
/210. Post LI. ABSOLUTE BARGAIN.

o

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. L8. Post 40p.

CENTRIFUGAL BLOWER
Mfg by Smiths Industries. 230/240V
a.c. Miniature Model. Series SE/200.
Size 95mm 82mm 82rnm.
Aperture 38mm 31mm. 12
c.f.m., £215. Post 50p.
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. L12.
Post [1.

INSULATION TESTERS
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 616.
500V, 500 megohms, £30. Post 80p.
i,000V, 1.000 M fl. [36. Post 80o.

NEW!

/10

Iftpartaaronmatufaimizitigip

All Mail Orders--Callers-Ample Parking
Dept. PEI2, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

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

INPUT 230/240V a.c. 50i60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
200 watt ( I amp) £10.00
0 5 KVA (24 amp) (MAX) E11.50

I KVA (5 amp) (MAX)E15.00
2 KVA (10 amp) (MAX) [27.50
3 KVA (15 amp) (MAX) L30.130
4 KVA (20 amp) (MAX) 160 00

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

L.T. TRANSFORMERS
0, 6, 12 Volt at 10 amp. L560. Post 70p.
0, 10, 17, 18 Volt at 10 amp. E7.90. Post E1.00
0, 4, 6, 24, 32 Volt at 12 amp. E9.90. Post [1.00
0, 6, 12 Volt at 20 amp. [9. Post [I .00
0, 12, 24 Volt at 10 amp. L9.20. Post [1.00
0,6, 12, 17, 18, 20 Volt at 20 amp. E10.40. Post [1.00
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 [14. Post 75p.
RANGE OF THREE OTHER STROBE
KITS FROM STOCK. FROM E6.30 to [22.
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 al 
Post LI .50. Spare bulb L13. Post 659.

BLACK LIGHT FLUORESCENT U.V. TUBES
4ft 40 watt, /550 (callers only).
2ft 20 watt, L4.25. Post 60p. (For use in
standard bi-pin. MINI. Ilin 8 watt, E1.60.
Post 25p. 9in 6 watt. /1.30. Post 25p.
Complete ballast unit and holders for 9in and
I 2in tube, L1.70. Post 30p. (9in and I 2in
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 160. Post 75p. S.A.E.
(Foolscap) for further details.

* U.D.I. SINGLE CHANNEL *
y 750 WATT MANUAL/AUTO DIMMER 4.
2.750W Solid State Fader, with three functions. `

l'Aluatnoumalaftaidce

cycling
Ato fade-up; An.uwtofaduen-dctoiwon%

* selected with 'three -position' rocker switch.
* Two ranges of cycling for 'Flashing' or 'Slow *

blending'. Ready built module 6' x 3- glass *
is fibre board incorporating 10 amp TRIAC.

Two or more modules for top quality colour
* blending and flashing effects. PRICE CIS. *
* Post 30p.*********************
WIDE RANGE OF DISCO LIGHTING
EQUIPMENT
6" colour wheels, 3) ' cassettes. S.A.E. (Foolscap)
for details.

WHY PAY MORE ?
MULTI RANGE METER. A.C. volts
25-500, D.C. volts 2.5-500 (Sensitivity
200011/V d.c. and a.c.). D.c. current
0;1/10/100 mA, Ohms range. Sturdy
compact moving coil instrument with
21 ranges. Dimensions 120 / 80 x
44mm. Weight 0.32kg.
SERVICE TRADING CO. Price LS00.
(Total price inc. VAT and post [5'94).

Post 50p.

VAT
VAT AT 8'

'

MUST BE ADDED TO
ALL ORDERS FOR THE TOTAL VALUE
OF GOODS INCLUDING .POSTAGE

UNLESS OTHERWISE STATED

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 I lOrnm 95mm.
Spindle in. dia. 20mm long. Ex.
equipment tested, [3. Post 50p.

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

BODINE TYPE N.C.I.
GEARED MOTOR
(Type J) 71 r.p.m. torque 10 lb. in.
Reversible 1170th h.p. cycle 0.38
amp. (Type 2) 28 r.p.m. torque 20
lb. in R ible I 180th 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
I I 5V A.C. Supplied complete with transformer for
230/240V A.C. input.
Price, either type £6.25. Post 75p or less trans-
former L3.75. Post 65p.

'CARTER' 230 VOLT A.C.fe
GEARED MOTOR
230/240V A.G., smooth, powerful, v -

continuously rated. Two types: 32
r.p.m. or 110 r.p.m. Either type
[4/5. Post 50p.

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

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' PRICEEI2. Post [1.00. Suitable 110/240V,
150 watt auto transformer L3.50. Post 50p. (Both
items together Post [1.25).

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. 15 r.p.m. L2.00 post 35p.
4 cam model. 15 r.p.m. E2.50 post 40p.
8 cam model. 20 r.p.m. £4.75 post 60o.

8 cam model, each cam fully adjustable. 6 r.p.m.
M.f.g. by Magnetic Devices. L7.30. Post 60p.

A.C. MAINS TIMER UNIT
Based on an electric clock, with
25 amp. single pole switch,

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 135mm ' 130mm v. 60mm. Price £225. Post
40p. (Total incl. VAT and Post [2.87).

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
0.75. Post 50p. (Total inc. VAT E8911.

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 L11.00. Post 10p. (Inclusive of Data and
application sheet.) Suitable Diac 18p.

POWER RHEOSTATS I t

Superior Quality Precision Made
ME W POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously
rated.
25 WATT I 0/25/50/100/1501250/500/ I k/1.5k ohm.
L1.70. Post 20p.
SO WATT 115/10/25/50/100 /2501500/1k ohm
[2.10. Post 25p.
100 WATT 1/5/10/25/50/100/250/500/1k/1.5k/2.5k/
3.5k/5k ohm 83.30. Post 3Sp.
Black Silver, Skirted knob calibrated in Nos. 1-9

1 dia. brass bush. Ideal for above 22p each.

SERVICE
TRADING CO.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ

Phone 01-437 0576
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WILMSLOW
AUDIO

THE Firm for speakers!

SPEAKERS
Baker Group 253, 8 or 15 ohm £964
Baker Group 35 3, 8 or 15 ohm £10.25
Baker Group 50/12 8 or 15 ohm 014.00
Baker Deluxe 12in d/cone E1375
Baker Major 12in d/cone E1107
Baker Regent £10.00
Baker Superb C1112
Baker Auditorium 12 C1625
Castle Super 8 RS/DO C10.31
Celestion MH1000. 8 or 15 ohm E1350
Celestion PS8 for Unilex E375
Celesion G12M 8 or 15 ohm C1295
Celeslon G12H 8 or 15 ohm E1595
Celestion 615C 8 or 15 ohm C26  95
Celestion GI8C 8 or 15 ohm £34.50
Dacca London Ribbon Horn £30. 00
Deco. London and crossover £42.25
Decca 0030 and crossover C24.06
EMI 131n x 8in 150 clic 8 ohm £2.94
EMI 131n x 8in type 350 8 or 15 ohm E0.56
EMI 13in x 8in 25W bass E9.00
EMI fliin 93850 4 or 8 ohm £290
EMI Sin 14A/7030 mid range 8 ohm E350
EMI loin x gin Bass 8 ohm £13°25
Eagle DT33 30W tweeter E631
Eagle HT15 horn tweeter £440
Eagle CT5 cone tweeter E206
Eagle CT10 tweeter 8 or 16 ohm E300
Eagle MHTIO horn tweeter E4  44
Eagle crossover CN23. CN28, CN216 [1.75
Eagle FR4 £0. 12
Eagle F(365 C9  62
Eagle FR8 t1231
Elac 9 x 5 59RM109 15 ohm, 59RM114 8 ohm C344
Else 6iin 8RM171 drc roll surr. [COI
Elac 63in 6RM220 cficone C312
Elac 4in tweeter TW4 I175
Elac 8in 8CS175 3 ohm E2-87
Fans Pop 15W 12in E5.25
Fans Pop 251 30W 12in E750
Fane Pop 50W 12in £12.00
Fan. Pop 55 60W 12in E1395
Fans Pop 80W 15in C1725
Fane Pop 100W 18In C2595
Pane Crescendo 12A 100W 12in E34  50
Fane Crescendo 12B bass E36  50
Fans Crescendo 15in 100W £47.50
Fine Crescendo 18in 150W £6205
Fane 801T 8in rfic roll surr. E1195
Fane 8071 8in d/c roll surr. E575
Fane 808T Bin E395
Fine 910 horn C1495
Fane 920 horn C33  95
Goodmans BP 8in 8 or 15 ohm £5.50
Goodmans 10P 8 or 15 ohm 05.80

Goodman, 12P 8 or 15 ohm £13.95
Goodman, 12P -D 8 or 15 ohm 016.95
Goodman, 121,0 8 or 15 ohm E1595
Goodman, Audiomax 12AX 100W C36  50
Goodman, Audiomax 15AX E40.25
Goodman, I5P 8 or 15 ohm C21.00
Goodmans 18P 8 or 15 ohm C36  00
Goodman. Hiles 750 C16.00
Goodman, Axent 100 tweeter E8.44
Goodmans Audiom 100 12in E13.90
Goodman. Axiom 402 12in 020.00
Goodmans Twinaciom 8 E1014
Goodman. Twinakiom 10 £10,75
Jordan Watts Module E17  06
Kef 127 t606
Kef 115 E6.94
Kat 0110 t1337
Kef B200 09.50
Kef 5139 E1595
Kef DNB [2.31
Kef DN12 05.95
Kel CiN13 04.56
Peerless Dome Tweeter 0010137 08.06
STC 4001G Super Tweeter E6.56
Radford BD25 C18.44
Radford FNtla C13-95
Radford FNI2a and 12b £1275
Radford MDEI £1150
Radford TD3 UP -06
Richard Allan COOT d/c r/surr. £7.50
2Cin 84 ohm. 70mm 80 ohm, 70mm 8 ohm [0.77
25in 75 ohm E0.59
Tin x 4in 3 or 8 ohm £163
Bin x 5in 3 or 8 ohm (1-75
10in x 610 3. 8 or 15 ohm 02.69

SPEAKER KITS
Baker Major Module
Goodman. Mezzo twinkit
Helme XLK30
Helme XLK35
Helme XLK40
Helme XLK50
Kefkit I
Kefkit 3
Richard Allan Twinkit
Richard Allan Triple 8
Richard Allan Triple 12
Richard Allan Super triple
Wharfedale Linton 2 kit
Wharfedale Glendale 3 kit
Wharfedale Dovedale 3 kit

each £1344
pair 047.19
pair E1900
pair 02400
pair 0540
pair C51100
pair £53.00

each E4100
each E1095
each t10. 50
each E23.95
each 021175
pair 023.12
pair E40.62
pair E6312

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

PH... correct at 12 November, 1975

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

All units guaranteed new and perfect. Prompt despatch. Carriage and packing- speakers 50p each. 12in and up
75p each, speaker kits 80p each (01.60 pair). tweeters and crossovers 30p.

Send stamp for free booklet Choosing a Speaker"

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

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

The Ultimate Radio!
GRUNDIG SATELLIT 2000
You've got your yacht, private aircraft. Rolls Corniche?-then all you need fora full set of status
symbols is this latest model Grundig Satellit, Germany's top radio! Radio performance,
appearance and sound quality are all superb.
VHF/FM, MW, LW 10 SW bands plus bandspread, 27
transistors and 22 diodes, Battery/Mains (110/240V)
2 speakers. 57in telescopic aerial.
Our price £161.45 inc. carr., Ins. and VAT.
Big discounts on Grundig ITT. Koyo. etc. Send
stamp for list.

WILMSLOW AUDIO
(Dept. PE)

10 SWAN STREET
WILMSLOW, CHESHIRE

THE RADIO SHOP
16 CHERRY LANE 0 czrsr TELEPHONE
BRISTOL BSI 300 0212-421190

TRIACS
1.11A6117 PLASTIC'. CAMP ISOLATED TAB
NAS 0161W 100W
NAB 0161X 100V

0.26
O.=

NAS 0651W 100V
NAB 0651X 100V

0 65
0 as

NAS 0162W 200V
NAS 01628 200V

036
0-29

NAB 0652W 2005/
NAB 08525 200v

0 al

NAS 0164W 400V
NAB 0161% 400V

0.40
0.311

NAB 0654W 400V
NAS 0654X 400V

0 70
0 70

NAB 01665 000V 0.48
NAS 0656W 600V
NAS 06580600V

0 aa
076

IOAMP ISOLATED TAB
NAS 1001W 100V 0-72

3.5ANIP CLIPPED TAB
NAS 0351W 100V 0.62

NAS 1001% 1005/
NAS 1002W 200V

OT2
0.78

NAS 03510 100V
NAS 0352W 200V

0.62
0.66

NAS 1002% 200V
NAS 1000W 100V

0-76
1.09

NAS 0352X 2605/
NAS 0354W 400V

0.96
9.6*

NAS 1004X 4005/
NAB 1006W 800V

1.04
1-38

NAS 03545 400V
NAS 0358W 600V

0.87
o es

NAB 1008% 8005/ 1.18 NAS 03585 11005/ 0 04
111SANIP ISOLATED TAB
NAS 0651W 100V 0.68

16ASAP ISOLATED TAB
NAS 1501W 100V 1 os

NAS 011521N 200V
0-11B
0.76

NAS 15010 100V
NAS 1502W 200V

0 us
1.02

NAS 06528 200V
NAS 00364W 400V

0.76
0.68

NAS 15025 200V
NAS 1504W 400V

1,02
1.31

NAB 0654X 400V

NAS 82256°0°05/"

0.05
1.10
1' OS

NAS 1504X 400V
NAS 1506W 600V
NAS 15013X 600V

1.45
1.89
1.84

Devices with internal trigger have 'W" suffix: X
denote* tandard trlac

THYRISTORS
1.41ANIP TOS TAMP ISOLATED TAO
NAS 00617 500IV
NAS 0060 100171V

0,25
0-211

NAS 106P SOPIV
NAS 1060 100171V

0-28
0.30

NAS 0060 20001V
NAS 0065 400171V
NAB 0061 60001V

0.31
0.40
0.62

NAS 1060 200P1V
NAS 1065 40001V
NAS 106160001V

0.36
0.57
0-90

CAMP ISOLATED TAB CAMP ISOLATED TAB
NAS 2080 50171V
NAB 2000 1001715/

0.37
0.42

NAB 3060 5017IV
NAB 3060 100171V

0.41
0.47

NAS 206R 200P1V
NAS 2085 400PIV

0.50
0.77

NAS 306R 20001V
NAS 3060 400PIV

0-S9
0 85

CLOCK CHIPS
CT 7001 28 pin
26 pin skt

4.911
0.66

A1-5-1224 10 pin
113 pin mkt

3 TO

0 re
Data 0.16 Data 0 15

707 LED 0.3" Common Anode Display I oo
704 LED 0 3" Common Cathode DIOPNW 0 90
747 LED 0 6" Common Anode Display 1 85

Thyrlatore C1011 Berle. 4Amp
50V 0.32 100V 0.37 200V 0-46 400V 0.511 000V 0.70

INTEGRATED CIRCUITS
TAA 550 Tots 664 -ras, see 6 711

705 14pin 0."TAA 263 70160.62 em,.. 1741 Pin 031
S." pin 0.46 ZN 414 Tors 7S "" to pin S'"550 8 pin 1-06 723 14 pin '0..7
 Please add 25% VAT. Remainder 8% Postage and
pecking 20p per order.
Phone In your Anomie and Barclaycard order

NEW CHIPS
AND PRICES

LITRONIX FULL SPEC LEDs
DL701, 704, 707 .48
DL721, 727, 728 £3.75
DL746, 747, 750 £2.45
LITRONIX CLASS 11 PRODUCTS
DL707E E0.70
DL727E £1.80
DL747E £1.50
NEW MOSTEK COUNTER CHIPS
6 digit UP/DOWN with BCD preset,
compare and clear. BCD and 7 seg-
ment multiplexed outputs with latch,
LZB, etc.
MK50395 (6 decade)
MK50396 (HHMMSS)
MK50397 (MMSS.99) Price £14.50
NEW NATIONAL CHIPS
AND PRICES
MM5309 £5.69
MM5311 £5.69
MM5314* £4.88
MM5316 £10.17
MM5318 £3.36
MM5371 £6.14
MM5378* £6.73
ABO available in NMI kit WM.

All other National clock chips available
-S.A.E. for details.
Tones CWO, Access Barclaycard (simply quote your
number and Sign) Credit facilities to accredited account

hOlder
VAT -AM prime. exclude VAT (1%). P. A P. flp

INUJODU
68 Ebberns Road, Hemel Hempstead

Herts. HP3 9QRB
Tel. 0442 62757
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BARCLAY ELECTRONICS
MONEY

CBM SR7919D
 8 digit or

5 digit
+2 exponent

 Sine, Tan,
Cos and their
inverse

 Natural Logs,
Common
Logs, Anti
Logs

 Square Root
 Reciprocals
 Y'
 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
£2.50 to total

SCIENTIFIC

ALGEBRAIC
CBM 4141 12 digit *2 exp. 39.95
TEXSAS SR16 8 digit +2 exp. 3150
TEXSAS 50A 10 digit +2 exp. 43-50
TEXSAS 51A 10 digit +2 exp. 83-50
ROCKWELL 51R 8 digit con- 27-50

version
ROCKWELL 63R 8 digit +2 exp 29-99
ROCKWELL 61R 8 digit 27-50
SINCLAIR OXFORD 300 5 digit 21-95

+2 exp.
REALTONE SC60 (31 10 digit 49-90

+2 exp 3 memory scientific
statistion

REALTONE SC110 (10) 10 digit 82-00
+2 exp. (similar functions to
the HP45) 10 memory. scientific
statistion

REVERSE POLISH LOGIC

SINCLAIR Scientific 5 digit 2 exp. 11 50
NOVOUS 4510 8 digit mathematic 1950
NOVOUS 4515 8 digit mathe- 3950

matic. 100 step programmable
NOVOUS 4520 8 digit 2 exp. 34-50

4 roll stack
NOVOUS 4525 8 digit 2 exp. 59 90

4 roll stack. 100 step pro-
grammable

NOVOUS 6010 8 digit conversion 21-50
NOVOUS 6020 8 digit financial 33.50
NOVOUS 6025 8 digit financial 5890

NOV°Ottp SigflTrg7:tbi:istical 38-00
NOVOUS 6035 8 digit statistical 59 90

100 step programmable

DECIMO 2001E

 Memory
 Memory -

 Sign change
 Reciprocals
 Square roots FUNCTION FOR FUNCTION 7 THIS IS
 Automatic constant UNBEATABLE
 Exponent key Y.
 Clear last entry
 Register exchange
 Memory exchange (can be used as a parenthesis)
 Mean and standard deviation. also,poler rect-

angular co-ordinates can be worked out using
the appropriate formulw

 Floating point
 Positive feel keyboard
 Radians. degrees, grads
 Hyperbolics
 25 hour battery time
 Own carry case
 Algebraic logic
 Full 1 year manufacturers guarantee
 Cos. Sine, Ten and their inverse
if mains adaptor required. please add f3 to total

THE ONLY TRUE SCIENTIFIC
CALCULATOR WE KNOW THAT
ACTUALLY FITS IN YOUR
POCKET (WITHOUT STRETCH-
ING IT TO THE LIMIT) AND YET
HAS A -LARGE BRIGHT AND
CLEAR 12 DIGIT L.E.D. DISPLAY
AND SINGLE FUNCTION KEY-
BOARD
We can continue this special
otter only till Dec. 31st
 Only 6 75 1.75 x 14cm
 10 figure mantissa
 2 figure exponents
 2 sign display
 Common logs. natural logs

and antilogs

ONLY

£24.90
VAT

ORDINARY

DECIMO VATMAN grain
SUPER VATMAN green. Ar

ROCKWELL OR
ROCKWELL 20R, M. %
ROCKWELL 218, M,
ROCKWELL 31R, V
ROCKWELL 51R, Metric
NOVOUS 850
NOVOUS 826
NOVOUS QUIZ KID
TEXSAS *1200
TEXSAS +1250
TEXSAS SRIO
CBM 774D
CBM 766D
CBM 9760
CBM 887D, M, %
CBM 976R. M,
CBM 989R
SINCLAIR CAMBRIDGE
SINCLAIR CAMBRIDGE

Memory
SINCLAIR OXFORD 100
SINCLAIR OXFORD 200

9.75
1495

7 50
12-50
1480
1695
27.50
650
7.90
8.95
7.50
9.95

19 95
5.80
640
8.75
9.50

1095
12.90
8.75

11 95

8.95
1395

FRONTIER
POSSIBLY THE MOST ACCURATE FULL 6 FUNCTION L.E.D. OUARTZCRYSTAL

WRISTWATCH ON THE MARKET TODAY
This otter can continue only to the 31st Dec

 FULL 6 FUNCTIONS (do not confuse with cheaper 2.
3 or 4 function watches)  Single button operation

 Displays hours. minutes. seconds. month, date of
month

 ULTRA ACCURATE to less than 1 second a week
 Easily readable. bright L E.D display
 Automatic 3 second HOLD and FADEOUT display
 AUTOMATIC COMPUTERIZATION for 28. 30 and
31 day month.  Top quality stainless steel  Manu-
facturer s full 1 year guarani.  Arrives in free
presentation gift box  Includes BEAUTIFUL MATCH -

ONLY £34  50 'NG STAINLESS STEEL BRACELET.  Replace battery
only once a year  Water and shock resistant  Anti -

+8"r VAT ma.netic  Silent

SCOOP! AUDIO MAGNETIC GOLD LABEL BLANK
CASSETTES-Price per box of ten: C60 f3 00, C90
[4 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
rime. Constant and variable factors can be inserted
when or where you want. You can correct mistakes,
and even skip out programmes out of a number of
other programmes.

This le truly an unbeatable machine

 8 digit
 Common and natural logs. and

anti log
 Sine. Cos, Tan and their inverse
 Reciprocals
 Ye Si
 3 level stackS.
 Register exchange
 Sign change
 Memory
 Memory -4 4'
 Degree radian conversion
 Rechargeable (Recharger

cluded in price)
 Vynyl case (full

manual)

OUR PRICE

instruction £39  50
+8% VAT

including recharger
If you need scientific notation. then the Novous 4525 is
your answer
8 digit + 2 exponent 100 step programmable +4 roll
stack and everything else the 4515 has.

ONLY £59.90 +8% VAT

Full one year manufacturer s guarantee

RANGE OF CALCULATORS

THE NEW DECIMO DIGITAL CLOCK RADIO AS ON TV

Recommended price f50
Our price £35.90 inc. VAT

plus Cl pecking

Owe ..16, Clock Rsdrov e.Mdes .ing afoot class AM a. FM radio. le its unictue
Ilmcomputer type display You don t have to fret about the irritating blip or pulsating glare &other typos of

you
radios-tn.. has  soft. restful and silent orange glow with dimmer to .1.1 P. brightness tO .11

your taste

Just look at these superb features!
 Uniou light emoting (fin computer -type orange( numrIs are large Weer sin easy to read from 0,0"

the .rid Can ...open from wy angle
 Tone ...np can be done clockwise or .nn-clockwee Wake -to -music or Wske-lo-alann system
 TOuch N drowee-10 give you extra minute* to steep wdnOut 6FFFer elerrF
 Sl.p switch eh,. ON radio automatically Adiustable up to 60 min.. Lets you go to sleep to music
 Electronic 12 -hour alarm that can be eel at minute intervals
 Dimrnw switch fore time display brightness control
 Radio features uht. quality components Solld et, circuitry end ...IMO engonwring for criP

Clean sou. in full tonal renge Convenient lop -mounted push-button controls
 Side mount. tuning control knob Front mounted tons and volume slide controls
 Precision vernwr tuning WI. rule dud with black -out green -lighted log scale. also 11911t. pointer to(

e.sr find aCCurate tuning Con...elide type tone control for adowiting lone and bus ...on.
 Switchable automatic frequency control (A F C ) On FM Switch in for drift -free Innen.* SWIten-011I

fOr pre... lumnp ..1,047111C gain control (A C t on MW signal
 Threwinch 1,o-rnounted *ewer to float wood wound moorroo
 Dual built-in FM ntennas One on line cord. a. ttn i line-wire tube for.hard.-gel FM Station.

Built-in ferrite rod antenna for MW
 Output JO. tO eccommodete ootiomi earphone Pillow Or aux., speaker
 Charcoal Orey high impact resistantyrene cabinet. with Teak lime) and wt. Pont
 Onnensions 4in H. 12. W 6ftn D

Pee.,
Source AC 240 Volts 50 HT

Alrnou n of going . prices may be sulsect to etterhon WP,1101.4, notice Pl.. do

PHONE CALLS AND PE hbONAL CALLERS WELCOME
MONDAY -THURSDAY BETWEEN 2 and 5 p= - -
TO: BARCLAY ELECTRONICS Dept. 2PE
STANLEY MOOSE111S FINCHLEY ROAD. LONDON- N.W 11

Please send me

with,without optional mains adaptor. I enclose cheque/money Order

total value 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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C
ELIZABETHAN
STEREO TUNER AMPLIFIER

FOR SPEAKERS AT FANTASTIC
REDUCTIONS

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

Phone/tape FM Stereo, FM

mono. Medium wave

and A.F.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 151," approx. Finished in selected rosewood

veneer with brushed aluminium front panel and
matching controls.

f29.00
p&pfl 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.
fold 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'x4" elliptical
speaker, power handling 4 watts, flux density 30.000
maxwells, impedance 8-15 ohms nominal, voice coil dia
?," magnet size 2:;" approx.

£6.00
pair inclusive.P b P 11.70

STEREO CASSETTE
TAPE DECK
This compact stereo cassette deck is
designed to link up with your stereo system.
It incorporates features normally found in
machines costing far more. these include
large illuminated recording level meters. slider
level controls. Chromium Dioxide (Cr0,) selector switch.
pause control, and autostop. tape/digit counter. Din or Phono
connections two mic inputs and outputs for your stereo headphones.
Technical Specifications - Input level Mic 65dB into 101(0. Line in -
2048 into 1M0. DIN - 47dB into 100K0 Output levels Line out -
500Mv 101(0. DIN 500Mv 10K0 Frequency response - Normal
50 10101/ Chrome 50 14KHz. Signal noise ratio better than 40dB

£35.00
p& ell 50

EASY TO BUILD SPEAKER KITS
These superb simulated teak -finished speaker kits have been specially designed by
RT-VC for the cost-conscious hi-fi enthusiast who wants top quality speakers but
doesn't want to spend the earth. Built to EMI's
exacting specification, these new RT-VC speaker kits
(350 type kit) incorporate 13" -x 8" woofer. 31"
tweeter and matching crossover.
Easily put together with just a few basic tools.
Specification (each speaker): Impedance 8 ohms.
Power handling 15 watts RMS (30 watts peak).
Response 20-20,000 Hz. Size 20" x 11" x 93"
approx. Comparable built units (EMI 1E3) sold else-
where for over £45 pair

£22.00 pair complete +£5.20 p & p.

Complete with crossover Components and circuit diagram

C
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 .. 10 watts better than 0.2%. Six switched inputs. 1. Magnetic P.U. - 3 millivolts it
47 K ohms 2. Crystal/ceramic P.U. - 50 millivolts 50 K ohms (R.IAA.I. 3. 4. 6. Tape
Tuner/Aux - 140 millivolts . 50 K ohms (flat frequency response): 5 Microphone - 3 millivolts e
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. Tons control range: Bass ± 15 dB 50 Hz: Treble + 12 dB . 10 KHz.
Power requirements: 200-250V A.C. mains . 60 watts. Approx. size: 153- x 3" x ID".
MP60 type deck with magnetic cartridge. de luxe plinth and cover.
Two Duo Type Ila matched speakers - enclosure size approx. 193" x 101- x in simulated
teak. Drive unit 13" x 8" with 3" tweeter. 15 watts handling. 30 watts peak.
Complete System with these speakers £69.004 £6.50 p & p.

System 2. £85.00
Viscount IV amplifier As System la)
MP60 type deck As System I al
Two Duo Type III matched speakers
- Enclosure size approx. 27" 13'

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
speakers f85.00 +£7.60 p & p.

PRICES SYSTEM la
Viscount IV P103
amplifier f 27 50 f I.90 p & p
2 Duo Type Ila
speakers £30 00  f6 50 p & p
MP60 type deck with Mag cartridge
de use plinth

and cover E2200' £3.30 p&p
Total if purchased
memory. 0950
AvailaeM complam for only.. £69 00

, £6 50 p& p

PRICES. SYSTEM 2
Viscount IV R103
amplifier f 27.50 + f 1.90 p & p
2 Duo Type Ill

speakers £46 00. f 7.50 p & p
MP60 tpim deck with Mai cartridge
de lure plinth
and racer £22.00.0 30 p & p
Total of palmed
mommly 95.50

ea ilisk eamplay Inc ooh £85.00 Scotland and the Orkneys P & P Surcharge
 [7.60 P & P System la f 1 .75 System 2 f3.50

System consists of a 13" x 8'
approx. woofer with a 3" tweeter,

£7.25 +£1.20 p & p. crossover components and circuit
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 Ti*

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: 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

41-ER21 QUALITY SOUND FOR
LESS THAN E24.00
Stereo 21, easy to assemble audio system kit. No soldering
required.
The unit is finished in white P.V.C. and the acrylic top presents an
unusually interesting variation on the modern deck plinth.
Includes - BSR 3 speed deck, automatic, manual facilities
together with stereo cartridge.
Two speakers with cabinets.
Amplifier module. Ready built with control panel, speaker leads and
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 153"x r), 4". Complete deck
and cover in closed positron approx. 153"x 12", 6".

Complete only £23.20 +£3.00 p & p.
Extras if required. Optional Diamond Styli f 1.60.
Specially selected pair of stereo headphones with individual level
controls and padded earpieces to give optimum performance £5.80.

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 -1-f1.05 p & p.
Speaker including baffle and fixing strip f2.00
+45p p & p. Car Aerial Recommended - fully
retractable £1.60+40p p & p.

The Tourist I Kit For the experienced constructor
If you can solder on a printed circuit board you
can build this model Same technical specification
as Tourist TT. D ; r a /nnce p & p

.4www1IMM

*DISCO AMPLIFIER

Reliant Mk IV Mono Amplifier, ideal for the small
disco or house parties. Output 20 watts RMS into
8 ohms (suitable for 15 ohms).
Inputs '4 electrically mixed inputs. *3 individual
mixing controls. 'Separate bass and treble controls
common to all 4 inputs. *Mixer employing F.E.T.
(Field Effect Transistors). 'Solid State circuitry.
'Attractive styling.
INPUT SENSITIVITIES - Input - 11. Crystal mic.
guitar or moving coil mic, 2 and 10mV. (Selector
switch for desired sensitivity.) - Inputs - 21, 3), 4).
Medium output equipment - ceramic cartridge,

tuner, tape recorder, organs, etc. - all 250mV
sensitivity. AC Mains, 240V operation. Size approx:
121"0 6" x £20.00 £1 35 p FF. p

TRACK HOME CARTRIDGE
PLAYER Elegant self selector push button player

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

Yours for only

£16.20 fl 70 p & p

BUILD YOUR OWN STEREO AMPLIFIER*
Fur the man who wants to design his own stereo - here's
your chance to start, with Unisound - pre -amp, power
amplifier and control panel. No soldering - just simply
screw together. 4 watts per channel into 8 ohms. Inputs:
120mV (for ceramic cartridge). The heart of Unisound is
high efficiency I.C. monolithic power chips which ensure
very low distortion over the audio spectrum.240V. AC only.

Also available with 2 speakers (7"x4') f10 f1.75 p a p. £8.95 f1.05 p 8 p
Also available with the 'Compact' I see opposite page) easy build speaker kit f 13.50 f2 p&p

PORTABLE DISCO CONSOLE*

All prices include VAT at current rates
Mail orders to Acton. Terms C.W.O. All enquiries

1
stamped addressed envelope. Goods not despatched
outside U.K.
Leaflets available for all items listed thus' Send

`." II stamped addressed envelope. All items subject to
availability. Prices correct at 1st Dec, 1975 and

DO NOT SEND CARD subject to change without notice.

Just write your order giving
your credit card number

%ninon side, on ACCESS BARCLAYCARD f 11

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

R

TECHNICAL SPECIFICATION:
Pre -amp - Output - 200mV.
Auxiliary inputs - 200mV and

750mV into 1 meg. Mic input - 6mV
into 100K. 240 volt operation.
Turntables capacity - 7". 10" or

12" records. Rumble. wow and flutter
Rumble Better than 35dB Wow
Better than 0.2%. Flutter Better than
0.06%16aumont kalee meter).
Finish - Satin black mainplate with
black turntable mat inlaid with
brushed aluminium trim. Tonearm and
controls in black and' brushed
aluminium.

Consols size -
Una Closed -171" r, 131" x 83-lapp.)

Una Own -35I" x131" x 41" (app.)
This disco console is ideally matched
for the Reliant IV and Disco 50 or any
other quality amplifier.
The unit is fn ished in black PVC with
contrasting simulated teak edging.

diamond spun control knobs with
matching control panel.

Yours for only

£49.00 f 6 50 p & 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 Titers
ACTON: 9.30a.m.-5p.m. Closed all day Wed.
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100 WATTS !
HY200

The HY200 is a 100 watt amplifier of hybrid construction with an integral heatsink.
Internally the HY200 features open and short circuit protection with the added
feature of thermal shutdown when the heatsink rises above a predetermined
temperature, with these features the HY200 can be installed into any equipment
with the confidence that it is virtually indestructible under any operating con-
ditions. The low distortion and high signal to noise ratio together with wide
band width makes the HY200 an amplifier of true Hi-Fi performance and these
factors coupled with its robustness make it suitable for Hi-Fi, Group, Disco,
PA, etc.

Specification
Output power 100 watts into 8c1. Input sensitivity 500mV R.M.S. Input impedance 100kI-1. Signal/
noise ratio 96dB at 100 watts. Power bandwidth 10Hz-45kHz -3dB. Distortion 0.05% typical.
Weight 1kg (2.21b).

£21-20
plus £5 30 VAT. P. & P. free

Power supply PSU90 for one HY200 output 45-0-45V d.c. at 2 amps.

£10.56
plus £2.64 VAT. P. & P. free

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd.
Crossland House,
Nackington, Canterbury
Kent CT4 7AD
Tel (0227) 63218

Please supply

Total Purchase price
I Enclose: Cheque Postal Orders  Money Order 
Please debit my Access account Barclaycard account 
Account number
Name and Address

Signature
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[WIN A 22"
COLOUR T.V.

FREE!
2nd Prize: A complete Hi -H outfit

comprising a Legionaite
Amplifier. Record Deck and EMI Speaker Kits.

3rd Prize:

4th Prize:

Black and White Mainsliattery
Television.

An Electronic 
Calculator

Pius:49 runner-up prizes of
Electronic Slide Rules.

HOW TO ENTER
You are allowed one line for every 21 spent with Bi-Pak. Opposite
you will find illustrated. 20 electronic symbols. Just choose the
correct descriptions for these from the 30 alternatives shown and
enter the numbers of the descriptions in the entry coupon along-
side the letter indicating the symbol-should you need more
columns you will find a coupon in every electronic publication.
Then write a slogan of not more than 10 words but including the
name BI-PAK.

RULES
There is no entry fee but one line is allowed for every CI spent with
BI-PAK (SEE OUR ADVERTISEMENT ON PAGES 6-7). Every entry
must be made on a proper entry coupon and must beer the entrant s

address.

All accepted entries will be examined and the Adjudicating Com-
mittee will award the FIRST PRIZE of a COLOUR TELEVISION to
the competitor they consider to show the correct answers and who
submits the best slogan. The remaining prizes will be awarded
for the next best entries in order of merit.

Closing date February 29th. Entries arriving after the closing date
will be disqualified. as will any received incomplete, illegible.
mutilated or altered or not complying with the instructions and
rules exactly. No responsibility can be taken for entries lost or
delayed in the post or otherwise. Proof of posting will not be
accepted as proof of receipt. All decisions of the Adjudicating
Committee will be final and legally binding. No correspondence
will be entered into. Winners will be notified and the result pub-
lished in the earliest possible issues Of this magazine.

The competition is open to all except employees land their families)
of Bi-Pak Semiconductors. We regret that this competition is
restricted to U.K. residents only. Entrants must agree to abide by
the rules of the competition.

All entries become the property of Bi-Pak Semiconductors and
any slogan submitted may be used at the discretion of the company

ENTER MPImpAK GREAT
THE NIP CHRISTMAS

COMPETITION/
1. UNUUNCTION TRANSISTOR

2. ELECTROLITIC CAPACTITOR

3. THERMISTOR
4. HEXODDE VALVE
5. DIAC
6. LIGHT DEPENDENT RESISTORS
7. GAS FILLED DISCHARGE TUBE

8. FIELD EFFECT TRANSISTORS
9. NPN TRANSISTOR

10. CAPACITOR

11. L.F. CHOKE

12. MICROPHONE

13. THERmO-COLIPLE
14. AERIAL (GENERAL)

15 EARTH

16. NEON
17 ZENER DIODE
18. TETRODE VALVE

19. PNP TRANSISTOR

20. RESISTOR (VARIABLE)
21. SELENIUM CELL
22. AERIAL (TRANSMITINE)
23. PRESET. RESISTOR
24 ELECTRO MAGNET
25 PLUG AND SOCKET

26. FUSE
27. SILICON CONTROLLED RECTIFIER

28. RECTIFIER
29 SPARK GAP
30. COAXIAL PLUG 8 SOCKET

AB CDEFGHIJ

ABCDEFGH
KLININOP

I JKLMNOPORST
RST

SLOGAN

Name
Address

P.E.

SEND TO BI-PAK, P.O. BOX 6, WARE, HERTS

N.S.E. KITS 329 WHITEHORSE ROAD,
CROYDON, SURREY, CRO 2HS

P.E. SCORPIO MK II
ELECTRONIC IGNITION

., DIRECT FROM MANUFACTURER 3 CHANNELS -3,000 WATTS FOUR CHANNEL MIXER
AILIST
FOR ALL SAVE PETROL-SAVE MONEY High sensitivity Four high impedance inputs
MOTORISTS

The improved Scorpio Mk II Dual Capacitive Discharge Electronic
*Stabilised supply *Wide range tone controls

Ignition Unit.
Easy to follow instructions *Fibre -glass drilled board

This unit features one of the best tried systems on the market, giving *Ready -drilled fibre -glass board 'Low -noise circuitry

more miles per gallon; longer Ilfe for points, plugs, battery; easier *Top components Suit discotheques. groups, etc.
starting; smoother running, etc.
Available in 12V or 6V version. Both models used on either positive I + I

quality
*Scintillating performance *Easy to follow instructions

or negative ( - ) earth cars.
Advanced silicon circuitry *Carbon film resistors

The Scorpio-tested and guaranteed
ONLY £14 *Isolated input-accepts all *Electronic mixing-no interaction

with full installation instructions. (Including post, packing one VAT) amplifiers 02.50 inc. VAT, post and packing

State 12V or 6V when ordering. (12.50 inc. VAT, post and packing

E. & A. PRODUCTS
Barrow Hill, Chesterfield, Derbyshire

C.O.D. or C.W.O. We accept Access and Barclaycard

Tel. Staveley (024-687) 3758
Just telephone 01-684 0098 with your number
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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 /12.05
Two Linear Voltage Controlled Oscillators
and one Inverter -all 3 circuits: L16.28
PCB (2 are required) -each L1.48
Two Ramp Generators and Two Input
Amplifiers -all 4 circuits L5.62
PCB (holds all 4 circuits) £1.38
Sample -Hold and Noise Generator- £6.52
PCB (holds both circuits) LI.64
Tone Control, L2.43; PCB, 72p
Reverberation Amplifier L6.26
Sprine Line unit for Reverb Amp £4.95
Ring Modulator L3.44
Peak Level Meter Circuit £1.50
1000.A Panel Meter 43.75
PCB for Rev., R -Mod. & Meter Ccts., L1.86
Envelope Shaper, 15.24; PCB, LI.42
Voltage Controlled Amp, and Diff. Amp. L6.70
PCB (holds both circuits) L1.26
THE SYNTHESISER KEYBOARD CIRCUITS
Can be used without the Main Synthesiser to make
an independent musical instrument)
2 Log. Voltage Controlled Oscillators L14.51
PCB for both log VCO's /2.32
Divider, 2 Hold Circuits, 2 Modulation Ampli-
fiers, Mixer and 2 Envelope Shapers L19.46
PCB (Holds the first 6 circuits) £1.80
PCB for both Envelope Shapers L1.50
Keyboard Stabilised Power Supply L7.30
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-
chord. All PCB's are "as published".
Power Supply L8.85
Tone Generator and Top C Envelope Shaper /10.26
PCB for above L1.30
Envelope Shapers
12 sets (full requirement) L32.16
Set of 12 PCB's (full requirement) 115.00
Voicing and Pre -Amplifier Circuits 17.99
PCB for above circuits 11.80

Remaining circuits: prices in lists.

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) L20.50
4 Octave Keyboard (49 notes C to C) L23.50
5 Octave Keyboard (61 notes C to C) 127110
Contact Assemblies for use with above keyboards:
Single -pole change -over (SP) as for P.E. Joanna and
P.E. Minisonic. Two -pole normally -open make -
break (2P) as for P.E. Synthesiser. Special contact
assembly (4P5) having 4 poles, 3 of which are
normally -open make -break contacts and the fourth
is a change -over contact -this special 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 L7.40 L9.80 L12.20
2P 24p L8.88 L11.76 L14.64
4PS 48p 117.76 /23.52 L29.28
Printed Circuit Boards for use with the above
contacts and thus eliminating most of the inter -
wiring required, are available -details in our lists.

PH ONOSONICS

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 £5.14
Voltage Controlled Filter
and Voltage Reference Circuit /3.35
Two Envelope Shapers and Two Voltage
Controlled Amplifiers 1745
Keyboard Controller and Hold Circuits /2.62
Keyboard Divider Resistors (select type to suit
keyboard used, all are 2% tolerance). 2 Octave, LI;
3 Oct., /1.48; 4 Oct., LI.96; 5 Oct., 1244.
H.F. Oscillator and Detector L1.66
Ring Mod., Noise Gen. & Env. Inverter L5.25
Two Power Amplifiers and Two Mixers 13.51
Battery Eliminator 1548
Temperature Stabiliser LI47
PCB to hold 2 VCOs, VCF and V -Ref LI.84
PCB to hold 2 ESs, 2 VCAs, 2 Mixers, Ring Mod,
Keyboard Control and Hold 11.99
PCB to hold 2 Power Amps, Noise Gen, Envelope -
Inverter, HE Osc. and Detector 1142
PCB for Battery Elim. & Temp. Stab. 11.25

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.)

ELECTRO
P.C. ETCHING KIT Mk. II
Contains 1lb Ferric Chloride. 100 sq.in
copper clad board, DALO quick-dri etch
resist. pen. abrasive cleaner. etching
dish. 2 miniature drills and instructions.

BARGAIN PACKS 25 1N4001 [1.20
el2 BC107 t1.20 22 1N4002 01.20

14 BC108 £1.20 20 1N4003 £1.20
12 BC1O9 [1.20 18 1N4004 [1.20
15 BC108 [1.20 16 144005 01.20ALE C3.65.

ilk BARGAIN PARCELS
12 BC149 [1.20 14 1N4006 C1.20
12 BC157 [1.20 12 1N4007 [1.20Hundreds of new components -pots.

resistors. capacitors, switches, PC
12 BC158 C1.20 401N4148 [140
12 BC159 [1.20 3 2N3055 [1.20

The good components service Boards with transistors and diodes.
loads of odds and ends. Only C3-25.

2 2N2646 [1.20
10 BC328 [1.20

1 SN76660 [1.20
1 SN78013 ND

COMPUTER PANELS 12 6E194 C1.20 01.20
In relatively few years, Electrovalue has risen to a position Large quantity always available. 31b

asstd. [1.75; 7Ib £3. Pack with at least
C1.20 4 741C [1.20

5 BF181 C1-20 2 555 £1.20of pre-eminence as mail-order (and industrial) suppliers of 50 transistors. about 500 components
altogether £1. 12 high quality panels with

12 BF195 £120 6 BY103 £1.20
12 BC548 [1.20 16 BC348B C1.20semi -conductors, components, accessories, etc. There are

wide ranges and large stocks to choose from as well as power transistors, IC a. multiturn trim-
pots. etc. [210. 555 TIMERS

3+ 55p; 10+ 45p; 25+ 43p each.many worthwhile advantages to enjoy when you order FERRIC CHLORIDE
Anhydrous technical quality In lib double TRANSISTOR PACKSfrom Electrovalue.
sealed packs. lIb 90p; 31b 11.90; 101b
II &I); 100lb [35-50.

200 asstd. out of spec., mostly unmarked
transistors-NPN, PNP, plastic 105.

CATALOGUE 8 NOW READY
Enlarged to la pages. New Items. Opto-electronics, Diagram of

TRANSFORMERS
All have mains primaries. 6-0-6V 100mA

g 100mA 95p; 12-0-12V 100mA

10113. 103 power, AF. RF, etc. About
70% OK. C1.60.
1.000 unmarked 1N4148. 95% OK £4.

components, applications. I.C. circuits. etc. Better than even No. 7. 90p; -0-9V
C1; 12-0-12V 50mA Up; 20V 55mA 11.5p; 100 unmarked untested BC108 [2.10.

Post free 40p, including voucher for 40p for use on order over 500mA [2.05; 30V IA multi- 10 out of spec. 2N3055 t1.
C.500 list value. 24-0-24V

tapped to give 3, 4, 5, 6, 8. 9, 10. 12, 15, 700f1 plug -In relay. 440 contacts 35p.
90V none Sp, 10 for 40p, 100 for C.3.50.18, 20. 24 or 30V. or 12-0-12V. or 15-0-15V 301A IC only 40p. 2N3442 [1.30.DISCOUNTS [3.20. 2A version C4.50; 30-0-30V IA

C3-30. "PE" Gas Ignitor Klt still available at the
On all C.W.O. mail orders, except for some items marked NETT. RESISTOR AND CAPACITOR PACKS same price Only £3.
50/0 Eosnaorrdmearsrallst value 100/0 coinsoarrderarsarlaist value 400 asstd. carbon resistors C1.50.

250 Hi -stabs, 1, 2. 5%, [1.40. 100 Wire-
wounds 2W -15W C2. 200 Miniature k.

ODDS AND SODS
Screw mixture-Approx. 500 asatd
screws, 213A to 8BA + some self -tappers.

FREE POST AND PACKING i and 9W. mostly carbon film [1.10.
200 ceramic. mica. etc. caps [1.15. 100

few nuts and washers. etc. Only U.
VHF Power transistors. Texas type

On all C.W.O. mail orders in U.K. over [2 list value. If under, add 10p Polyesters. 0.01-1mfd [1.30. 200 Minis- 2N3375. Only [1.handling charge turn electrolytice, mostly unmarked so
only [1 - 35. 15 airspaced and compression
trimmers

PACK-i

96kHa Xtal [1. -send for Ilst of XtalS
Grommet Mixture. Over 150 all shapes
and sizes. Only 50p.PRICE STABILIZATION POLICY JUMBO each of the above- 800V IA Bridge Rect., silicon 40p. 400mW

Prices are held and then reviewed over minimum periods of C10.90 value for only [8.50111 Zeners. full range 10p each. 16 pin
3 months_ a PIN DIL 741'S

10+ 28p; 25+ 23p; 100+ 219 each.
sockets, gold plated 6 for [1. 8 pin DIL
sockets 15p, 8 for [1. BC119/139 Audio

All prices quoted include VA1 and UI( Pair 40p. to for [1.20.QUALITY GUARANTEE BFPO postage. SAE with enquiries or 4 x 80V 10A recta. on heat sink, ideal
On everything in our Catalogue -No manufacturers rejects, seconds for list. Send 10p stamp for Multimeter for battery charger (1 -25.
or sub -standards merchandise. Booklet (free on orders over C3). Surplus

components and equipment wanted for
cash.

SAE for 1% and better resistor list and
wholesale list of transistors. etc
Light Sensor Type H61 -Made by Texas.

ELECTROVEI-.UE LTD (PE1)GREENWELD (PEI) sold for over C4 each. Dark current 0 OluA
Light current 250uA. Only 2 lrnm dia. x

51 Shirley Park Road, Southamp- 15mm long with integral focus lens.
All communications to Dept. 21. 28 ST. JUDES ROAD, ENGLEFIELD GREEN, Ion. SO1 4FX. Tel (0703) 772501. Only 75p, 10 for [5.
EGHAM, SURREY TV/20 OHB. Telephone Egham 3603. Telex 284475 Shop hours
9-5.30 daily. 9-1 pm Sots. Also callers at 21 Deptford Broad-

way, SE8. Tel. 01-692 2009. and
ALUMINIUM BOXES -Big range avail -

e.
ABt3 6 x 4 x 2in 90pNORTHERN BRANCH: 110 Burnage Lane, Burnish., Manchester M19 1NA.

38 Lower Addiscombe Road, AB11 4 x 29 x 2in 65pTelephone (061) 432 4945. Shop hours Daily 9-5.30 pm. 9-1 pm Sets.
Croydon. Tel. 01-688 2950. A87 5-i x 29 x 19in 65p
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PHONOSONICS
SOUND -TO -LIGHT (P.E. Apr. Aug. 71)
The ever -popular AURORA -4 or 8 channels each
responding to a different sound frequency and con-
trolling its own light. Can be used with most audio
systems and lamp intensities. A MUST for any Disco,
and a fascinating visual display for the home.
4 channel component set (excl. thyristors) E12.83
8 channel component set (excl. thyristors) L2216
Power supply component set L4.86
PCB for 4 frequency channels £3.32
PCB for power supply and 8 lamp drivers L1.56
1 Amp 400V thyristors (I per than. requ.) each 75p
Panel meter ( I µA) (optional) £375

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)
Regulated power supply (incl. PCB)

L2.95

£2.50
1198

P.E. TUNING FORK
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 1646
Alternative component set with panel
mounting switches L4.60
Printed Circuit Board 11.10

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.
Stereo component sec (excl. panel meter) £23.48
Mono component set (excl. panel meter) £14.19
Power supply component set £5.93
Stereo main PCB 12.74
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.
Component set
Printed circuit board

£3.41
11.20

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 [3.67

Component sets include all necessary resistors,
capacitors, semiconductors, potentiometers and
transformers. Fuller details are in our lists.

SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND

COMPONENTS 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 1340

Basic Output Circuits
Combined component set with PCBs, for alphaphone
cardiophone, frequency meter and visual feed -back
lamp driver circuits £5.31

Audio Amplifier Module
Type PC7 0.50

RHYTHM
GENERATOR

(P.E. Mar. Apr. 74)
Programmable for 64,000 rhythm patterns from
8 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 112.57
PCB for above circuits (double -sided) 12.84
Component set for all 8 effects circuits £10.49
Set of 4 PCB's to hold all 8 effects £4.74
Simple mixer (no PCB available) £2.76
Alternative mixer with external volume
controls and adjustable gain (independently
designed), including PCB
Power Supply, including PCB £6.32

SOUND BENDER (P.E. May 74)
A multi -purpose sound controller, the functions of
which include envelope shaper, tremolo, voice
operated radar, automatic fader and frequency -
doubler.
Component set for above functions (excl. SWs) 46.36
Printed circuit board £1.54
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)
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) [2:40

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) L365

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 1243

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) 70p
CCTV:

Master Logic, Video Amp., Sync Mixer and
Cathode Switch PCB (P.E. Oct. 1974) L2.2.0
PCB for remaining Circuits (P.E. Oct. 1974) [2..20

Digital Power Supply (P.E. Aug. 1972) 50p
Electronic Piano:

Pre -amp PCB (P.E. Oct. 1972) 85p
Power Supply PCB (P.E. Oct. 1972) 60p

Power Slaves: Power Supply PCB (P.E. Aug.
1974) 55p
Rondo:

CBS SQ Decoder PCB (P.E. Sept. 1973) 60p
Pre -Amp PCB (P.E. Oct. 1973) 60p
Tone, Balance and Volume Control PCB
(P.E. Oct.) L1.40

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 lOy to I rnV peak -to -peak.
Component set 17.16

PCB for above components CI55
Power Supply L6.31
PCB for Power Supply 71p

P.E. MINIMIX 6
DETAILS IN LIST

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) L7.49
Printed circuit board 1146
9 inch spring unit £4.95
Panel meter (50µA) (optional) L31.75

ULTRASONIC TRANSMITTER -RECEIVER

(P.E. May 1972). A highly sensitive, tight -beam,
long-range, "invisible beam" detection circuit with
numerous applications.
Component set with PCBs but excluding
transducers 1460

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 L796
Panel meter (500µA) L375

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) 110.18
Printed Circuit Board LI.74
Panel meter (I rnA) L3.75

ENLARGER EXPOSURE METER AND
THERMOMETER (P.E. Sept. 73)
Dual-purpose dark -room unit with good accuracy.
Component set with PCB but excl. meter L4.78

Panel meter (100µA) L3,75

Transistors 13FY51 22p 2N3055 48p Integrated Circuits Zeners Electrolytic Capacitors (µF/V) Polyester Tantalum

ACI28 20p BFY52 24p 2N3702 12p 709 TOS 40p 3.3V 400mW 15p 047/63 8p 100/40 7p 220/40 71P (µF) (pF/V)

AC176 20p BSY95A 22p 2N3703 12p 709 8 DIL 40p 3.9V 400mW 15p 10/63 6p 100/63 13p 2800/100390p 0.01 3/p 0.1/35 13p

BC107 13p M1E2955 110p 2N3704 12p -pin 4.7 I W 25p 15/63 6p 150/16
,

6p 330/63 15+P 0015 lip 022/35 13p
BC108 13p MJE3055 75p 2N3819 35p 723 TOO 95P 5. 1 V 400mW 15p 2.2/63 6p 150/63 13p 3300/ I 00390p 0022 3/p 0.47/35 13p

BC109 13p 0C28 60p 2N3823E 39p 741 8 -pin OIL 32p 5 -IV I W 25p 4-7/63 6p 220/10 6p 4700/16 60p 0-033 4p 1.0/35 13p
12p 747 14 -pin OIL I I5p 5.6V 400mW 15p 6-8/40 6p 7p 4700/25 751, 0.047 4p 1-5/35 13p

BCI48 12: 0072 14p 2N4871 36p 748 TOO 63p 5.6V 13W 20p 10/25 6p 220/25 Ilp 4700/40 93p 0-068 4p 22/35 13p

BC149
BCI57

12p OC84
13p ORPI2

25p 2N5245
66p 2N5777

SID
45p 7488 -pin DIL 63p 6-2V 400mW

6-8V 400mW
15p
I5p

10/63
15/40

6p 220/40
6p 220/63

14p 0.1 4/p
0.15 51p

4-7/35 16p
10/16 16p2lp

BCIS8 13p ZTX I07 12.p µA7805 TO220 165p 9'IV 400mW 15p 22/10 6p 330/10 6p 0-22 6p 10/25 18p

BCIS9 13p ZTX108 7ip Diodes µA78 I 5 TO220 165p OV 400mW ISp 22/25 6p 470/6.3 6p SEE OUR 0.33 8p 15/6-3 16p

BCI82L 12p ZTX501 13p 1N914 4P AY -1-0212 550p IV IW 25p 33/6-3 6p 470/10 12p 0.47 10p 22/18 18p

BCI84 Ilp ZTX503 ISp IN4001 6p ...- 2V 400mW 15p 33/16 6p 470/25 16p LIST 0.68 lip 47/6-3 lap
BCI87 isp ZTX531 23P IN4002 7p CA3046 " P 2V I W 25p 33/40 6p 470/40 20p 1.0 15p 47/l6V 30p
BC204 14p 2N706 I3P I N4004 BP MFC4000B 73p SV 400rnW 15p 33/50 6p 500/64 48p FOR 2.2 26p 100/3 18p

BC209C 14p 2N9I4 22p I N4006 91a MFC6040 alp 5V I W 25p 47/10 6p 680/6.3 10p

BC212L
BC2I3
BC478

15p 2N1304
15p 2N2905
29p 2N2907

22p I N4007
27, 0A200
22p 0A202

101,
7p
ap
8p

S03402N
EP27/3015F

202p
135o

8V 400mW
8V IW

20V 400mW100/4
I5p
25n
ISp

47/25
47/40
47/63

6p 680/25
6p 1000/10
7 100016
6pp 1000/25

20p OTHER
14p
25p GOODS
30p

Prices are correct at
time of press. E. &

BCY7I 22p 2N3053 18P Z51 (Z IL) 75p (7 -segment mumeric 20V I W 25p 100/10 6p 1000/40 54p STOCKED O.E. deliveries subject

BFY50 llp 2N3054 66p ZSI71 16p display) 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 charge 70p. Details of kit
free list giving fuller details of PCBs, U.K. orders: under L15 add 22p. Add 25% (or current rate if different) weights, and postage rates will be sent
kits, and other components. over L15 add 40. to full total of goods, post and handling. with list.
Overseas enquiries for list: Optional: Fee for compensation Overseas -VAT does not currently Eire and Channel Isles classify as
Europe -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. PE4I, 22 HIGH STREET, SIDCUP, KENT DAI4 6EH MAIL
DON'T FORGET

ORDER AND C.W.O. ONLY
VAT1
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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 L700 p.p. 35p
Stand L375 p.p. 58p

Complete kit as illustrated (less baits.)
with a variety of 30 tools. Space for
Stand and Transformer.
KIT 30 TOOLS £1501 p.p. 75p
STAND £376 p.p. 58p
TRANSFORMER £550 p.p. 75p

E FORS.A  DETAILS

SM ABET LTD .tomngaskteottrgenrsftcage.rs

LOW VOLTAGE TRANSFORMERS
Prim. 200/240V  c 5V 1A 50p; 6 3V 1 5A E1.115, 3A
U.10; 6A CT [3.75; 12V 1 5A E2.10; 3A 0.75; 6A CT
[5.25; 18V 1 5A CT E3.45; 24V 1 5A CT E3.15; 3A CT
[5.25; 5A VI; 8A C11.25; 12A C16.50; 40V 3A CT [7.50;
50V 6A CT E111.75; 25V 2A + 25V 2A C7; 12V 4A + 12V
4A El.

LT TRANSFORMERS TAPPED SEC. Prim 200/240V
0-10-12-14-18-18V 2A [4; 4A C525. 0-12-15-20-24-30V
2A [4.50, 4A [6.75. 0-5-20-30-40-60V 1A C4.115; 2A
£11.75. 0-40-50-60-80-100-110V 1A [7.

MIDGET RECTIFIER TRANSFORMERS
For FW rect. 200;240V e.c . 6-0-6V 1.5A or 9-0-9V lA
Et .80 each, 12-0-12V 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
o 5A + 6V 0.5A. Or 9V 0 35A + 9V 0 35A. or 12V 0.25A
+ 12V 0 25A. or 20V 0.15A + 20V 0.15A, all at [2 each
LOUDSPEAKERS
2+in 8 or 75n. 2+16 8 or 2511. 3in 3, 8 or 3511. 3+in 8, 15
or 80n. 95p each. 8 x 5in 3, 8. 15 or 25n. C1.75; Good-
doublepeakers. 5in full throw Ein 10W. C4.25; 135in

cone 4n. t3; 12in 25W 4 or 15n. £8.
"INSTANT" BULK TAPE/CASSETTE ERASER
Instant erasure any diameter tape spool or cassette
demagnetises tape heads. 200/240V ac.. £3.75.
TAPE RECORDER MOTORS
New. blowers. fans. etc.. 110V ac.. 50p (75p pair).
SYNCHRONOUS GEARED MOTORS 200/240V .c.
Brand new Smiths, built in gearbox. 2 r.p.h.. ?Speech.
PAPER TUBULAR CONDENSERS
4 7mF, 160V. 30 x 20mm. 20p (100 for [107

SPEAKER MATCHING AUTO TRANSFORMER
12W, 3 to 8 or 15n. up or down, [1.65.

CABLES - CABLES - CABLES
MICROPHONE TWIN H/DUTY, BRAIDED SCREEN
For stage. studio. outdoor. PVC covered 15p per
metre

MULTI WAY SCREENED, PVC COVERED
36 way £11 25 way 75p: 14 way 50p per metre.
CO -AXIAL CABLE
Cellular standard UHF, white, 75n. tOp per metre.
3 CORE CABLE
15A 20p; 6A 15p, 2A Sp per metre Mini to 100 metre
drums only £3.

ALL TYPES 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. ENQUIRIES. LISTS. MAIL ORDER ONLY
46 Kenilworth Road, Edgware, Middx. HAS 8YG

Tel 01-958 9314

Newest, neatest
system ever
devised for scoring 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 2tins
2gins). a DOZEN.
DOUBLE UNITS (2D) (Sins x 4fins
2fins). L3.50 DOZEN.
TREBLE (3D) L3-50 for 8.
DOUBLE TREBLE2 drawers, in one outer
case (6D2), L4.90 for 8.
EXTRA LARGE SIZE (6D1) L4.50 for B.

PLUS QUANTITY DISCOUNTS!
Orders over L20, less 5%.
Orders over £60, less 74%.

PACKING/POSTAGE/CARRIAGE: Add 50p
to all orders under L 10. Orders LIO and over,
please add 10% carriage.

QUOTATIONS FOR LARGER QUANTITIES
Please add II V.A.T. to total rarnittanc

II iAmousE (Cep' PEI). 124 Cricklewood
Broadway, London. N.W.2.

Tel 01-450 4844

JCI2 AMPLIFIER
6W IC audio amp with
free data and printed
circuit L2.80. Special
offer: only 12.45 if bought
with deluxe kit.

...- '..
Its III

DELUXE KIT FOR
THE JCI2
Includes all parts for the printed circuit and
volume, bass and treble controls needed to
complete the mono version L2.29. Stereo
model with balance control (4.95.

JCI2 POWER KIT
Supplies 28V 0.5 amps 43.95.

PREAMP KITS FOR THE JCI2
Type I for magnetic pickups, mics and tuners.
Mono model LI.95. Stereo model 43.45.
Type 2 for ceramic or crystal pickups. Mono
Type
SEND

LI.90.
SEND S.A.E. FOR FREE LEAFLET ON KITS

SINCLAIR 1C20 10 + IOW stereo
amp. kit with free booklet
and printed circuit 03.531.

PZ20 power supply kit for
above over1(1
VP20 volume, tone control

AMPLIFIERS and preamp kit including
printed circuits 67.95.

SEND S.A.E. FOR FREE DATA BOOKLET

BATTERY Eliminator Bargains
6 -WAY SPECIAL
The most versatile
battery eliminator ever
offered. Switched out-
put of 3, 44, 6, 7}, 9 and
I2V at 500mA L4.95.
3 -WAY MODEL
Switched outputs of 6,
7}. and 9V at 250mA
with unique 4 -way multi -
jack plug and socket out-
put connector £2.95.
RADIO MODELS
50mA output with
poppett battery connec-
tors for transistor radios,
etc. 6V L2.95; 9V 14.05;
Double 4} + 4}V 63.95;
6 + 6V 43.95; 9 + 9V
L4.43.
TAPE RECORDER MAINS UNITS.
74V output complete with 5 pin DIN plug to
run cassette tape recorders from the a.c.
mains L4.61.

SINCLAIR CALCULATORS
Cambridge L8.95 MAINS UNITS
Cam. Memory L13.95 Far Oxford Series
Scientific L13.93 L3.19
Oxford 100 £8.95 For Cambridge, Cam.
Oxford 200 . L13.45 Mem. and Scientific
Oxford 300 62.2.98 L3.13

CBM CALCULATORS
 776MD 7 digits'memory 4 function 67.16.
385R 8 digits/constant/4 function/"Airecharge-
able batteries/complete with charger LI0.99.
 887D 8 digits/%/rnemory:constant L9.95.
SR4148R L43.95. Mains unit for " machines
(2-95.

FERRANTI ZN414
IC radio chip with data LI.71. Also available kit
of extra parts including printed circuit to com-
plete a radio 63.60. Case LI extra. Send S.A.E.
for free leaflet.

SINCLAIR PROJECT 80
AFU L7.55 FM Tuner L13.25
Z40 L5.75 Stereo decoder for above MSS
Z60 £7.10 Transformer for PZ8 1540
Q16 69.71 Stereo 80 L9.95
PZ5 L3.95 Project 805 £28.95
PZ6 L13.70 Project 80 Quadraphonic decoder
PZ8 L8.20 L14.95

S-DECS and T-DECS
S-DeC L2.34. ,T-DeC L4.15. 1 i
A-DeC A L4.55. -

is-DeC 8 L7.85.
Alaram,...tv 2..

iertIC carriers: 16 di!. plain iii
11.18; with socketL2,21. sin/
10 T05: plain L1.09; with
socket 12.08.

SWANLEY ELECTRONICS
P.O. Box 68, Swanley, Kent BR8 8TQ
Prices include post and VAT.
Official credit orders from schools, etc.,
welcome.
No VAT charged on overseas orders.
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Don't miss your copy of
HENRY'S
NEW
CATALOGUE

50P
oniy
Plus 20P NEmRys

P8 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

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

OUR INCREDIBLE PRICE
£29.50 incl. VAT

NOW AVAILABLE AS A KIT 09.50
Demonstrations now in all CENTRES'

AM/FM MODULES
LP1179 LP1171
Combined ALLFM tuner modules. together with
small number of 111 and C s and Ferrite Aerial.
make up  sensitive FM/MW/LW tuner
6 Volts supply, supplied with date and circuit
sheets

LP1171 combined IF strip [4.118.
LPN 79. FM front end and AM gang
T4.80.
£8.112 the pair
Suitable Ferrite aerial tip.

UHF TV TUNERS
625 line receiver UHF transistorised tuners U.K.
operation. Brand new (Post/packing 25p each)
TYPE A variable tuning slow motion drive [3.50.
TYPE B 4 -button push button (adjustable) C4.80.
TYPE C variable tuning f.290.
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. 8-I C.a. 10 -transistors plus diodes. etc.

Designed by Texas Instruments engineers for Henry's
and P.W 1972 Overall size 15} x 26 x Min Mains
operated. Free teak sleeve with every

£29.95
(Carriage 50p)
(Moo built and Meted

93915).

HENELEC STEREO FM TUNER
Features capacity diode tuning, wad and tuning
meter indictors. mains operated High performance
and sensitivity. Overall size in teak sleeve 8 x 2l v
Olin Complete kit with teak sleeve

£26  25 (carriage 50p)
(also built and tested 931.201

JOIN THE LARGE BAND OF CONSTRUCTORS!

GARRARD CT4
SPECIAL OFFER -STEREO CASSETTE

TRANSPORT MECHANISM
Futures Sterso head. Butit

enisTt°'?ix="'Zi'ltrO,'112.1n
=NI"' precision engineered
mecheniern[wised on the

STARR patented devign Ideal
for use In ur stereo casesplayrs.

lei-FI Were. cassette
recorders. Induetrial arta many
isCher soniicshomi
Suitable for the PW Ascot
Stereo Cassette Deck

£13.50 INCL. VAT P & P. 35p

NOW OPEN
ELECTRONIC SUPERMARKET

309 EDGWARE ROAD W.2

E0tOrpr, Gen
404 406 Ele000r, ConnporYynts 5 E qurpment 01 401 0381
354 PA Disco Lightrng High Power Sound 01 407 5854
303 Special offees and bargains stare
231 Tottenham Court Road WI 01 1580 3459
94 96 Upper Parliament Street Nottingham Tel Notts 47660
An me., to 303 Edgware RODO tonison VV.? IEIW

Phew coiiici at time to change .04-,,, , y  C I

Mr Fr and
Electronics
Centres Open
Sant 6 pni

ELECTROLYTIC CAPACITOR OFFER ZN414 IC Radio, 21.20.
741 5/p.0 0 _ 10000/ 63 t1.88 2200/40 30p 220/63 AP IC sockets OIL. all 26p.

DIMI1111 10000/50 CT .50 1000/180 63p 160/25 Complete range of components

tc

5000i70 76p
5000/50 75p
5000/35 50p

100/ 40 25p
1000/30 2Sp
1000/25 25p

100/40 13p"
100/12 7P
8/450 18p

held in stock.
Resistors C.F. 0,5W and 0.25W,

range of light 5000/12 25p 470/63 23p 16/450 25p
all Op.
Metal Oxide 0.5W, Sp.

dimmers and lighting 4
?.4

3000/25 30p
2500/70 63p
2200(6 3 20p

470/35 20p
330/100 30p
250/64 20p

50/450
32+32/450 31p...
50/50 "1'

MYLAR Caps. 
1nF, 2nF. SnF. lip; 1011F, 20nF,

control systems tr. I ';

Micro Switches (make or break) 33p
30nF, 400F, 47nF, lip; 0 luF,
0.2uF, 12p.

Cable Ties 3p C280. Polyester 250V
Illustrated is the popular I 1 T05 Haat Sinks 13p 10nF, 22nF, 49; 33nF, 47nF, 4p;

PMSDI 000 module. A I kW slider
control dimmer, interference sup- I [_ri- !II C

-WY

Pot coma (14mm or 18mm). complete 40p
ISO' Plastic Din Sockets 13p

680F. Sp; 01uF. O 150. Sp;
0 22uF, 59; 0 33pF. Sp; 0 470,
10p; 0 68uF, 14p; 1 OPF. 17Pl

pressed, 60mm slider range size
C.'_..

DIGITAL I.C.S 1.50F, 25p; 2.2uF. 20p.
41- x 2 x Ifin. Ideal for low cost -k \ Large range of 7100 series in stock Prices from lap. 1N4002 6p CRS1/ 40 89p
stage and disco lighting. Used by ' .--::

INTEGRATED AUDIO POWER AMPS. 1N4003 6p CRS3/40 MOS
schools, theatres, studios, etc. %N,

with scale plate, fixing iS 0
20W RMS, 1 off 99311, Stereo pair t11.115.
30W RMS 1 off t745 Stereo pair £14.110.

1N4004 7p
1N4005 lip

CRS7/40
CRS1/60 21.25

screws and full instructions. £8.60 1110\ SOW RMS 1 off £12.38, Stereo pair f.2270. 1N4006 8p CRS7/60 t1.110

inc. VAT and postage and packing. SOW RMS (M) amp. kits complete with building
1N4007 Sp 40869 £1.111

Complete compact light dimmer
systems for Stage, club and disco
lighting, etc.

and spplication details. Suitable for instruments.
disco, hi-fi, etc, r6 -5s.

S.A.E. FOR DETAILS

10/4148 Sp

OW
0A91

by
Op

2ENER DIODES
400n1W 159
1 watt lip

SEMICONDUCTORS

AC141 57p BC167 14p B0124 57p MJ3001 £2110 2N3053 26p

0061 M (illustrated). Six I kW
channels, six outlet sockets, master con-
trol, mains on/off switch, size 23 x Elf %Sin.
Price E108.00 inc. VAT.

DD6 I. As DD6IM but without master
AC142 42p
A0161 62p
AD162 1129

BC168 14p
BC169 15p
BC182 13p

BD131 S2p
BD132 54p
BD135 Stip

MJ4200 £51111
MJE2955 £1.411
,,, 30,5

2N3054 116p

2N3055 59p
2N3702 -

control. Price 18640 inc. VAT. BC107 13p BC212 16p BD136 539 - lap
2N3711 14p

DD26I. As 01:161M but with two -preset BC108 12p BC301 32p BFY50 23p TIP29A 69p

arrangement, size 23 / 10 x Sin. Price 111712 inc. VAT. BC109 16p BC302 56p EIFY51 22p TIP30A 95p 40361 55p

DD62M. As DD6 I M but with six 2kW channels, size 25> IN.- 6in. BC147 14p BC303 37p BFY52 24p TIP31A 87p 40362 00p

Price E156.60 inc. VAT.
BC148 12p
BC149 14p

BCY70 lip
BCY71 50p

MJ481 £1.36
MJ491 t1.52

111732A Slip
TIP41A 72p

40406 Lip
40407 Sap

DD62. As DD62M but without master control. Price E129.60 BC157 14p litp MJ2500 £2.75 TIP42A t1.27 40408 113p

inc. VAT. BC158 12p B0115 67p MJ2501 t2.115 TIP2955 Et .38 40409 -

Add E2.20 postage and packing for all systems. BC159 12p BD121 11.40 MJ3000 t298 TIP3055 75p 40410 65p

The Dimmit range includes rotary and slider control dimmers and
sound to light converters for home, entertainment and professional ALL PRICES INCLUDE VAT

applications. Ratings I kW, 2kW, 3kW. P. 8 P. 25p on all orders. Hundreds of other types of semiconductors
All products are guaranteed and are supplied with full instructions

and applications. Full after -sales service. Technical advice given.
held in stock. S.A.E. with all inquiries.

For full information on all modules and lighting control systems send
15p for our illustrated catalogue and price list. Callers welcome, visit our E B A
showroom for a demonstration of any of the modules or systems. Mon. -Fri. Elliott Blunt Audio Ltd
9.30 to 6.0 p.m. Sat. by arrangement.

YOUNG ELECTRONICS LTD.
40 YORK STREET, TWICKENHAM, MIDDX.

Tel. 01-891 1692

184 Royal College Street, London NW1 9NN Tel. 01-267 0201 Opening hours 9.30 a.m. to 6 p.m. Monday to Saturday
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LIGHTING EFFECTS UNIT
The Lightmaster 300 from Zero 88

THE PROFESSIONAL

LIGHTING CONTROLLER

THAT GIVES ALL

5 EFFECTS A WORKING

D.J. NEEDS

THE 5 EFFECTS Sound to light, Sound sequence, Auto
sequence, All flash and manual strobe are selected by push
buttons any of which may be selected at once for multiple
effects.
The highly effective 'set and leave' circuitry specially devel-
oped for the LIGHTMASTER 300, requires only one
control to set up the 3 channel, 12dB per octave, sound
to light.
The fully floating audio input is via a % inch jack (sensitivity
from 100mV preamp level to 100V speaker lines) and
completely automatic operation of effects is ensured by
the use of CMOS logic control and IC filters.
Each output from a 13A socket, is conservatively rated
at 1000W and has a LED indicator. Each triac, with a
peak rating of 120A is protected by a 5A quick blow fuse.

The whole unit is controlled by a 15A mains fuse and
switch, and is completely free from RF and mains borne
interference.
The LIGHTMASTER 300 is constructed in a free standing
steel case and is provided with panel mounting brackets,
which may be reversed to form protective handles.

Available from your local dealer or direct from Zero 88
Lighting Ltd., 115 Hatfield Road, St. Albans, Herts.,
AL1 4JS. Tel: (0727) 63727.

Phone your Access/Barclaycard number for 'by return'
delivery.

Price £63 (+ £6.25 P & P VAT)

IUD YOURSELF A

25W AMP FOR ONLY
COMPLETE
KIT SUPPLIED
DORAM,one of Britain's leading mail.
order distributors of audio accessories

compOnYAS brings you the'INTERNATIONAL
26-a 25W per channel Stereo Amp  that you
Can build yourself!
This 'realvalue-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 *Darlingtonain output stage
*25Wper channel into 8 ohms
* Modern, elegant styling

GENUINE
BIG -SOUND VALUE!

151TERIVAT.51151. 25

 -. - 1 -- y -

MANY MORE INTERESTING
AUDIO KITS AND COMPONENTS
LISTED IN DOR AM'S CATALOGUE

PRICED AT ONLY 601,

DORAM ELECTRONICS LTD
PO 13,+ TR8 L I L512 2UF

(05321 34222

* ELECTRONIC
PIANO KIT

* SYNTHESISER
KIT

* ELECTRONIC
ORGAN KITS

There are five superb
Electronic Organ kits
specially designed for
the D -l -Y enthusiast. With
the extreme flexibility
allowed in design, you
can build an organ to
your requirements. which
will compare with an organ commercially built
costing double the price.

* Portable organ with 4 octave keyboard. £14529. * Console organ
with 5 octave keyboard. £25093. * Console organ with 2 x 4 octave
keyboards and 13 note pedal board. £47065. * Console organ with
2 x 5 octave keyboards and 32 note pedal board, £680. * Console organ
with 3 x 5 octave keyboards and 32 note pedal board. £960. * W'W
Sound Synthesiser Part Kit. £149. * W W Touch Sensitive Electronic
Piano Part Kit, £110. * 2 speed rotating speaker units. Bass unit E68,
Mid -Range £75, Hi Fi Twin Horns £89.
All components can be purchased separately. i.e semiconductor
devices. M.O.S. master oscillators. coils. keyboards. pedal boards
stop tabs. draw bars. key -contacts, etc.
Send 60p for catalogue which includes 5 x 10p vouchers or send your
own parts list. enclosing S.A.E. for quotation.

Elvins Electronic Musical Instruments
Showroom and Head Office. 12 Brett Road. Hackney. London E8 1JP
(Tel. 01-986 8455). 8 Putney Bridge Road. London SW18 1HU (Tel. 01-870
4949). 40a 42a Dalston Lane. Dalston Junction, London E8 (Tel 01-249

Business hours. Open 9 a.m. to 65 p.m. Monday to Saturday. Closed all
day Thursday. Open 10 a.m. to 1 p.m. Sunday by appointment.

Vacancy for shop assistant with electronic knowledge
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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
& 85 West Regent St Glasgow G2 200
Tel: 041-332 4133
& 1 Straits Parade Fishponds Bristol BS16 2LX
Tel 0272 654201,2
& 27 Rue Danton Issy 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 0.12 2N5192 1.21 AF106 0.10 BC186 0.25 BF159 0.27 L00511 1.50 0C35 0.60
25456A 0.85 253053 0.25 2N5195 1-48 AF109R 0.40 BC187 0.27 BF160 0.23 LM3430 1.10 0042 0.50
25457A 1.20 253054 0.60 2N5245 0.47 AF114 0.35 BC207 0.12 BF163 0.32 LM381 2.20 0045 0.32
2N490 COO 2N3055 0.75 255294 0.48 AF115 0.35 BC208 0.11 BF166 0.40 LM702C 0.75 0071 0.17
25491 4.36 253390 0.45 2N5295 0.46 AF116 0.35 BC212K 0.18 9F167 0.25 LM709 0072 0.25
214492 5.00 253391 0.28 255296 0.48 AF117 0.35 BC212L 0.16 8F173 0.27 TO99 0-48 0081 0.25
25493 5.20 253391A 0.29 255298 0.50 AF118 0.35 EIC214L 0.18 BF177 0.29 8DIL 0.38 0083 0.24
25696 0.22 2N3392 0.15 2N5457 0.49 AF124 0.30 BC237 0.18 BF178 0.35 14DIL 0.40 ORP12 0.55
2N697 0.16 2N3393 0.15 2N5458 0.46 AF125 0.30 BC238 0.15 BF179 0.43 LM710 0-47 R53 1.80
25698 0.82 2N3394 0.15 2N5459 0-49 AF126 0.28 BC239 0.15 BF180 0.35 LM723C 0.90 SL414A 1.80
2N699 0.50 2N3402 0.18 255492 0.58 AF127 0.28 BC251 0.25 BF181 0.34 LM741 SL610C 1.70
25706 0.11 2N3403 0.19 255494 0.511 AF139 0.85 BC253 0.25 BF182 0.35 7099 0.40 SL611C 1.70
25706A 0.16 253414 0.20 255496 0.61 AF186 0.46 BC257 0.16 BF183 0.55 8DIL 0.44 SL612C 1.70
25708 0.17 253415 0.21 255777 0.15 AF200 0.65 BC258 0.16 BF184 0.30 1401 0.38 SL620C 2.60
25709 0.42 253416 0.24 256027 0.15 AF239 0-85 BC259 0.17 BF185 0.30 LM747 1-00 SL621C 2-80
2N711 0.50 253417 0.29 35128 0.73 AF240 0.90 BC261 0.25 BF194 0.12 LM748 SL623 4.59
25714 0.23 253440 0.59 35139 1.12 AF279 0.70 BC262 0.25 BF195 0.12 8DIL 0.60 SL640C 3.10
25718A 0.28 253441 0.97 35140 1.00 AF280 0.79 BC263 0.25 BF196 0.13 14DIL 0.73 SL641C 3.10
25720 0.57
2N914 0.38

253442 1.10
253638 0.15

35141 0.81
35200 2.49

AL102 1.00
AL103 1.00

BC300
038BC301 034 7

0.15
N11:8 0.16

LM3900 0.70
LM7805 2.00

S5760035 2.92
S5760135 1.95

25916 0.29 253638A 0.15 40361 0.40 BC107 0.14 BC302 0.29 BF200 0.40 LM7812 2.50 SN760235 1.60
25918 0-32 253639 0.27 40362 0.45 BC108 0.11 BC303 0.54 BF225.1 0.23 LM7815 2-50 S5760335 2.92
2N929 0.37 2N3641 0-17 40363 0.13 BC109 0.14 BC307 0.17 BF244 0.21 LM7824 2.50 ST2 0.20
2N930 0.22 253702 0.12 40309 0.46 BC113 0.15 BC308A 0 -IS 0.45 MC1303 1.50 TAA263 1.10
251302 0.19 253703 0.13 40394 0.58 BC115 0.17 BC3090 040

1124645

0-58 MC1310 2.50 TAA300 1.80
251303 0.19 253704 0.15 40395 0.65 BC116 0.17 BC317 0.12 BF247 0.65 MC1330P 0.90 TAA350 2.10
251304 0.24
251305 0.21

2N3705 0.15
253706 0.15

40406 0.44
40407 0.35

BC116A 0.38
BC117 0.21

BC3I8 0.12
BC337 0.20

BF254 0.19
BF255 0.19

MC1351P 0.80
MC1352P 0.60

TAA550 0.641
TA.A6110 2.18

251306 0.31
251307 0.30

253707 0.18
253708 0.11

40408 0.35
40409 0.52

BC118 0.1/
5C119 0-29

BC338
S:2111BCY30 8

0.47
:2N 0.53

MC1466 3.50
MC1469 2.75

TAA621 2.03
TAA661B 1.32

251308 0.47 2N3709 0.15 40410 0.52 BC121 0.35 BCY31 0.85 BF259 0.55 ME0402 0.20 TBA641B 2-25
251309 0.47 253710 0.15 40411 2.00 BC125 0.18 BCY32 1.15 BFR39 0.24 ME0404 0.13 TBA651 1.69
251671 1.51
251671A 1.87

2N3711 0.15
253712 1.20

40594 0.74
40595 0.84

BC126 0.23
BC132 0.30

BCY33 t./:BCY34
0.24MA 2.30 ME0412 0.18

ME4102 0.11
TBA800 1.40
TBA810 1.40

251671E4 1.85
251711 0.45

253713 1.20
2N3714 1-38

40601 0.87
40602 0.61

BC134 0.13
BC135 0.13

BCY38
1:2:BCY39

1.36
:Fag 0,27

ME4104 0.11
MJ480 0.95

TBA820 1.15
TBA920 2.30

251907 5.50 2N3715 1.50 40603 0.58 BC136 0.17 BCY40 0.97 BFS98 0.25 MJ481 1.20 TIL209 0.30
2N2102 0.60 2N3716 1.80 40604 0.58 BC137 0.17 BCY42 0.28 BFX29 0.30 MJ490 1.05 TIP29A 0.49
252147 0.78 253771 2.20 40636 1.10 BC140 0.68 BCY58 0.30 BFX30 0.27 MJ491 1.45 TIP29C 0.80
252148 0.94 2N3772 1.80 40669 1.00 BC141 0.48 BCY59 0.32 BFX84 0.24 MJ2955 1.00 TIP30A 0.56
252160 0.90 253773 2.65 40673 0.73 BC142 0-23 BCY70 0:E 0.30 MJE340 0.48 TIP3OC 0.85
252218A 0.= 2.253789 06 AC126 0.20 BC143 0.25 BCY71 0

LIFFxX(8157

0.25 MJE2955 1.20 TIP31A 0.62
252219 0-24 253790 2.40 AC127 0.20 BC147 0.11 BCY72 0.15 BFX88 0.25 MJE3055 0.75 TIP31C 1.00
252219A 0.211
2N2220 0.25

2N3791 2.35
253792 2.60

AC128 0.20
AC151V 0.27

BC148 0.14
BC149 0.15

BD115 0:
BD116 0

0.90IIFyFX8509

0.23
MJE370 0.65
MJE371 0.75

TIP32A 0.74
TIP32C 1.25

252221 0.18 253794 0.24 AC152V 0.49 BC153 0.18 BD121 1.00 BFY51 0.23 MJE520 0.80 TIP33A 1.01
252221A 0.21
2142222 0.20

253819 0.37
253820 0.64

AC153 0.35
AC153K 0.40

BC154 0.18
BC157 0.16

BD123 gl;B13124
0.21NM 0.16

MJE521 0.70
MP8111 0.32

TIP33C 1.45
TIP34A 1.51

2N2222A 0-25 253823 0.78 AC154 0.25 BC158 0.16 B0131 0.75
Blis9:59i

MP8112 0.40 TIP34C 2.60
2N2368 0.25 2N3904 0-27 AC176 0.30 BC160 0.60 5D132 il::445i 0.35 MP8113 0.47 TIP35A 2.90
2142369 0.20 253906 0.27 AC176K 0.40 BC167B 0.15 B0135 0.21 MPF102 0.39 TIP36A 3.70
252369A 0.22
252646 0.55

254036 0.67
254037 0.42

AC187K 0.35
AC188K 0.40

BC168B 0.15
BC168C 0.15

BD136
0BD137 0.557

BEluSX10421 0-29
2.00

MPSA05 0.25
MPSA06 0.31

TIP4IA 0.79
TIP41C 1.40

252647 0.98 254058 0.14 ACY18 0.2/ BC169B 0.15 BD138 0.83 BU105 2.25 MPSA12 0.35 TIP42A 0.90
252904 0.22 254059 0.15 ACY19 0.27 BC169C 0.15 BD139 0.71 C106D 0.65 MPSA55 0.25 TIP420 1.80
252904A 0.24 254060 0.15 ACY20 0.22 BC170A 0.15 BD140 0.87 CA3018A 0.65 MPSA56 0.31 TIP49C 0.70
2N2905 0.25 254061 0.15 ACY21 0.26 BC171 0.16 BD529 0.80 CA3020A 1.80 MPSUO5 0.65 TIP53 1-70
252905A 0.20 254062 0.15 ACY28 0.20 BC172 0.17 BD530 0.80 CA3028A 0.79 MPSUO6 0.56 TIP2955 0.98
2N2906 0.19 2N4126 0-21 ACY30 0.58 BC177 0.28 BDY20 1.05 CA3035 1.37 MPSU55 0.63 TIP3055 0-50
252906A 0.21 254289 0.31 AD142 0.57 BC178 0.27 BP115 0.36 CA3046 0.70 MPSU56 0.80 11543 0.28
2N2907 0.22 254919 0.95 AD143 0.611 BC179 0.30 BF117 0.55 CA3048 2.11 NE555V 0.70 ZTX300 0.13
252907A 0.24 254920 1.10 AD149V 1.20 BC182 0.12 BF121 0.35 CA3052 1.62 5E556 1-30 ZTX301 0.13
2N2924 0.20 2N4921 0.83 AD150 1.15 BY182L 0.12 BF123 0.35 CA3089E 1.96 NE560 4.48 ITX302 0.20
252925 0.20 254922 1-00 AD161 0.50 BC183 0.12 BF125 0.35 CA30900 4.23 5E561 4.48 ZTX500 0.15
2N2926 254923 1.00 AD162 0.50 BC183L 0.12 BF152 0.20 LM301A 0.46 NE565A 4.48 ZTX501 0.13

Green 0.12 255190 0.92 AD161 1 PR BC184 0.13 BF153 0.25 LM308 2.50 0C23 1.35 ITX502 0-18
Yellow 0.12 2N5191 0.96 AD162 .1 1.20 BC184L 0-13 BF154 0.20 LM309K 1.88 0C28 0.74 ZTX530 0.23

SN74141 0.85 SN74167 1.10
TTL Integrated Circuits-Qual ty and Prices You Can't Beat 5574145 0.90

5574150 1.50
S574174 1.25
Sf.174175 0.90

557400 0.16 bi4/4u9 5.20 557430 0-14 SN7448 090 Ski 7476 0.35 SN7493 0-45 SN74151 0.05 5574176 1.44
SN7401 0.14 SN7410 0.16 SN7432 0.28 SN7450 0.16 557480 0.50 SN7494 0.82 5574153 0-05 SN74180 1.40
SN7401AN S57411 0.25 SN7437 0.35 SN7451 0.16 557481 1.25 557495 0.72 S14 71154 1.50 SN7418I 1.95

0.34 SN7412 0.28 SN7438 0.35 SN7453 0-16 557482 0.75 557496 0.75 SN74155 1.50 S1474190 2.30
SN7402 0.16 SN7413 0.35 SN7440 0.16 SN7454 0.16 557483 0.95 SN74100 1.25 SN74157 0.95 SN74191 2.30
SN7403 0.16 557416 0.35 S147441A5 557460 0.16 SN7484 0.95 5N74107 0.36 SN74160 1.10 SN74192 1-15
SN7404 0.19 SN7417 0.35 0.85 SN7470 0.33 S57485 1.25 SN74118 1.00 SN74161 1.10 5574193 1.15
SN7405 0.19 SN7420 0.16 SN7442 0.65 SN7472 0.26 S57486 0.32 5574119 1.92 SN74162 1.10 SN74196 1.60
557406 0.45 557423 0.25 557445 0.90 SN7473 0.36 557490 0-45 SN74121 0.37 5574163 1.10 SN74197 1.54
SN7407 0.45 557425 0.29 SN7446 0.95 SN7474 0.36 SN7491 0.85 5N74122 0.50 SN74164 2.01 51474198 2.25
S57408 0.19 SN7427 0.29 557447 0.95 557475 0.50 SN7492 0-45 SN74123 0.60 SN74165 2-01 51474199 2.25

LONDON -GLASGOW -PARIS
AND NOW

BRISTOL!
IT S OUR SERVICE THAT MAKES

1 STRAITS PARADE
FISHPONDS
BRISTOL BS16 2LX
TEL: BRISTOL 654201/2

US GROW

PW TELETENNIS KIT
As featured on BBC Nationwide and in Inc
Daily Mail 2 Oct 74. Ideal rime for whole
family No newd to modify your TV set. Wet
plugs In to serial socket.
Parts list as follows A Resistor Pack CI
P a P 20p, 13 Potentiometer Pack ti -IS
P a P 200. C Capacitor Pack 13.10 P. & P.
20p. 0 Semiconductor Pack E14.10 P 5 P
20p. E IC Socket. E4 P 5 P 20p. F Trans-
former El .111 P P 25p. CI PC13  17.10
P P 200 H Switches 11.50 P.& P. 20p.
I UHF Modular Kit E7.10 P. a P. 20p
Spool& Prices -complete kit ...eluding
ea. t3. P a P 50p Section. A -F inol
7.21.51/ P a P 300. Aeaernbly Instructions
with complete kit or 710 on request

P.C. Marker Pen Delo 33PC 0-87p.
Zeners 400MW, 11p; 1W. 17p.
IC Sockets 8 DIL 10p; 14 DIL 12p; 16 OIL 13p.
Resistor. 5W 2p; 5W 3p; 24W 9p; 5W I0p;

lOW 12p.

Scorpio Car ignition Kit -012-50 + VAT,
1 IMF440V 01.50.
BSTB0246 01.20. Transformer 03.
OPTO and LEDs
Red. green and yellow.
0.16 diameter 31p; 0.20 diameter 33p.
DL707 02  25 or 4 for fl.
Minitron 01.55.

Cmos C rcuits (CD Range)
4000 0.3e 4016 0.66 4030 0.47
4001 0.36 4017 1.72 4031 5.19
4002 0-18 4018 2.55 4037 1.93
4006 1.58 4019 0.86 4041 1.86
1007 0.34 4020 1.91 4042 1-38
4006 1.83 4021 1.72 4043 1.80
4009 1.18 4022 1.88 4044 1.10
4010 1.18 4023 0.34 4045 2.85
4011 0.38 4024 1.24 4046 2414
4012 048 4025 0 32 4047 1.85
4013 0.66 4027 0.43 4049 041
4014 1.72 4028 1.50 4050 0.68
4015 1.72 4029 3.50

Veroboard
Capper Plain

0.1 0.15 0.1
2.5 x 3+in 36p 26p -
2.5 x 5in 40p 39p -
35 x 3510 40p 39p -

x 5in 455 170 -
3.1 x 17in E161 01.26 01.00

PINS x 36 30p 30p
x 200 01.16 [1.16

Trade and Retail Supplied

0.15
17p
lffp

72p
11.92

Potentiometers
Linear or Log Single Double
Rotary Pots 25p 60p
Rotary Switched 40p -
Sliders 45p 75p

Full range of capacitors
stocked. See catalogue for
details
Presets -Horizontal or Vertical
0.1W Op 0,3W 10p

Construction Kits
AV7 Aerial Amps
UHS70 Transmitter
MUE7 Receiver for above
EW18 Electronics dice
EX20 Electronic Dice -5 Sensor

02.04
02.79
03.22
06.53
07.79

Mall Order
VAT All prices exclusive P. P 25p

TRY OUR GLASGOW SHOP
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At Home
Soldering
You should be - with the LITESOLD
CONQUEROR
A superbly handling lightweight iron,
fully insulated and earthed for safety.
Bits are interchangeable, non -seize, and
are available in 16 different shapes and
sizes, from 1/16" up to 1/4", in
copper and long -life types. (Standard
fitting, 1/8" copper single chisel shape/.
Covers a range of work often needing
several different irons.
A special spring stand gives safe, easy
location of the iron and spare bits. The
heavy heat -resistant base is complete
with non -slip pads and bit cleaning
sponge.

Send cheque/PO direct, or ask for leaflet.

Conqueror Iron Only £3.35
Iron & Spring Stand £5.66
Iron, Stand & set of
4 spare copper bits £7.30
(Prices include 8% VAT
and p. &

LIGHT SOLDERING DEVELOPMENTS LTD
97-99, Gloucester Road, Croydon, CRO 2DN. 01-689 0574

TRANSISTORS
BC182 10p
BC184 12p
BC204 11p
BC209C I1p
BC212 14p
BC213 15p
BC214 16p
MPS -L01 39p
MPS -L51 41p
MPS -U07 89p
MPS -U57 85p
ZTX300 15p
ZTX500 17p
2N2219 22p
2N2484 51p
2N2904 30p
2N2905 27p
2N3054 100p

ARRAYS
CA3046 75p
CA3096AE 120p

DIODES
BA148
1GP7
1N914
1N5401
1SJ50

25p
10p

5p
21p
12p

RECTIFIERS
EA100/10 100p
MDA942A 210p
REC41A 120p
REC46 255p
REC70 40p

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 * Envelope indicators
* Two VCOs (3Hz-50kHz) * Pan pots at output
* VCO cross modulation * Push Button Patching
* Variable Portamento * Headphone amplifiers
* VCO sync. facility * Low Current drain
* Fixed/Variable Span * 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 a9 x 4in S.A.E

EATEN" filJEle

miniumne THE IDEAL
MIXER FOR
HOME STUDIO
OR LOCATION
RECORDING

Cases and ready made panels and PCBs
available separately or as a complete kit-
complete to the last nut and bolt!
Kit now includes free PCB and details
for equalised hi -sensitivity amplifier.
Illustrated data sheet and comprehensive
price list-send 9 x 4in S.A.E.

SPECIAL OFFERS
741 only 24p

8 pin DIL. First grade devices from
well known manufacturer.

V.U. METERS only £1.40
Moving coil meters, scale 36 x 21mm.
Overall 40 x 40mm 400uA approx.

Ideal for the MINIMIX 6

ZENERS only 8p
Standard values 2.7V to 15V 400MW
devices.

DEPT. PE. P.O.BOX 3
ST. NEOTS. CAMBS
PE19 3JB

NOISE DIODES
Z5J (Z1J) 75p
Z1M 120p

OP. AMPS
709 (8 -dill 41p
710 (T05) 39p
741 (8 -dill 24p
748 (8 -dill 51p

LINEARS
MFC4000B 70p
MFC6040 100p
SG1495D 290p
SG3402T I74p
uA7815 220p
723 180p

RESISTORS
Triple rated high
stability carbon
film, 1p each.
E24 values from
4R7 to 3M9.
Metal oxide half
watt, 5 for 111p.
E12 values 10R to

POTENTIOMETERS
Carbon 24mm, lin
and log, skn to
1Mfl, 25p.
Wirewound 1W,
lin only, ton to
25kfl semi -
precision, 82p.

TERMS. MAIL ORDER ONLY. C VV 0 . MINIMUM
ORDER El. VAT: Please add 25% to value of
order Inc. P. & P. unless otherwise stated.
Cheques or P.0.9 payable to. Eaton Audio
Orders over E5 free of P P  otherwise please
add 10p in the El
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42 x 42mm meters ImA, 10mA,
100mA, 500mA, E2-76. 16p P. & P.

60 x 45mm meters 50µA, 1000.,
500µA and I mA VU meter, 1212..,.,,....,0,
I I p P. & P.

Edgewise meters 90mm x 34mm
I mA, E.340. 16p P. & P.

4}in x 3fin METER. 30µA,
50µA or 10011A, E345. 16p P.& P.

MULTI -

METER
TAPE Vignsgestaa

Model ITI-2
RECORDER

LEVEL 1
20,000 ohm/ ,t,

METER volt, £6.90.
.. ..

26p P. & P. 0 00
500µA, 70p. 10p P. & P.

'..41 .  
11.._..40a6 44r&r.I.;" --CARDIOID

111!111

DYNAMIC
MICROPHONE 44'-.._ r'

' --",--../)
Model UD-I30. Fre-
quency response 50 -

3 WATT STEREO (If , I})

15,000c/s. Impedance PER CHANNEL
Dual 50K and 600 ohms, AMPLIFIER
17.40. 26p P. & P. 1430. 16p P. & P.

All above prices include V.A.T. LARGE S.A.E. for List No. 11.
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate Bolton Lancs. BL2 IBA

DIGITAL CLOCK KITS
NEW SENSATIONAL OFFER

ALARM VERSION
MAINS

OPERATED

i
i , , _ 12-24 Hour

I

61 x 3x2f" El6
STANDARD CLOCK still only £14

(All prices include P. & P. and VAT)
 Fast building comprehensive kits
 No electronics knowledge needed
FULLY WORKING READY BUILT ELEC-
TRONICS FOR STANDARD CLOCK £1 1 -88

MM5314N Clock Chip 12-24 hr 2.95
0.63" LED Displays NSN61L 1.65
Segment Driver Chip DM8865N 0.50
Mains Transformer 8.5/15V 1.50
Circuit Assembly Manual 0.50
Futuristically styled case 4.60

Black, White, Red, Blue, Green, Mauve
Wood case . .. extra 70p on kit price
Standard Clock Kit excluding case 11.60

Pulse Electronics Ltd
.II, PE4, 202 Shefford Road, Clifton, Shefford, Beds. .....7_,.II=1 Tel. Hitchin (0462) 814477 &WM

TRANSFORMERS
ALL EX -STOCK -SAME DAY DESPATCH

VAT 9%MAINS ISOLATING
Prim. 120/240V. Sec. 120/240V

Centre tap with screen
115V or 240V sec. only*

Ref. VA P & P
No. (watts) £ p
07* 20 3.77 58

149 80 4.69 72
150 100 5.33 85
151 200 444 1.12
152 250 10.32 1.41
153 350 1247 1-41
154 500 1433 1.61
155 750 2194 BRS
156 1003 30.57 BRS
157 1503 34.89 BRS
158 2000 38.92 BRS

30 VOLT RANGE
Prim. 200/240V. Sec. 012-15-20-24-30V
Rel. Amps P & P
No. E

112 0.5 1.90 E8
79 1.0 2.52 72

3 2.0 3.77 72
20 3.0 4.70 85
21 4.0 5.58 85
51 5.0 8.75 97

117 6-0 7.52 1.12
88 8.0 10.20 1.25
89 10.0 1048 1.41

60' VOLT RANGE
Prim. 200/240V. Sec. 0-2430-40-4840V
Rel. Amps. Pa P
No. £ 111

124 0.5 248 72
126 1.0 3.0 72
127 2.0 5.33 85
125 3-0 7.80 97
123 4-0 9.19 1-41
40 5.0 10.24 1.25

120 8.0 12.07 1.41
121 8.0 15.75 BPS
122 10.0 1940 BRS
189 12.0 2035 BRS

SCREENED MINIATURES

Ref mA Volts

238 200 3-0.3 142
212 16.14 04, 04 1.93

13 100 9-0-9 1.M
235 330, 330 49. 04 1-14
207 589,530 08-9, 0+9 2.62
208 1A, IA 0+9. 04-9 3.07
239 200,288 415, 0.15 1.51
214 300,300 020, 0-20 1.83
221 700 (d.c.) 2412-0-12-20 2.36
200 14, IA 01520+1020 3.93
203 588,585 0-15-27-0-1527 3.15
204 14. 16 0-15-27-0-15-27 4.14
0112 503 12-15202430 1.97

P P

39

18

25

25
51

58

25

se

se
72

72

72

54

50V 2A 35p
100V 2A 40p
200V IA 45p
400V 4A 85p
600V 2A 50p
500V 10A(PM 7A6) 1.235

P& P 15p

TEST METERS
AVO 8 MK5
AVO 72

E55118
C21.72

U4313* £1315
U4315* £11.80
*lUSSR) inc. steel carrying case

P. ,5 P. £1 .10. VAT 8%

ANTEX SOLDERING IRONS
15W £2.64, 18W 1245, 25W E2.26,

Soldering Iron Kit £3.61,
Stand for above £1.13.
P. 8 P. 25p. VAT 25%

MAGNETIC TO CERAMIC
CARTRIDGE CONVERTOR
Operating wattage 20-45V

only £285 P. 6 P. 18p. VAT 25%

INSTRUMENT CASES
In 2 sections, black vinyl covered top

and sides and bezel.
P. 8 P. 25p. VAT 8%

8 x 51 x 2ln
11 x 6 x 3I11
6 x 44 x 11In
9 x 54 x 21In

Price
E1.25
£1.112
r0.92
£1.39

12 AND OR 24 VOLT
PRIMARY 244250 VOLTS

Rol. Amps.
No. 12V 24V
111 0.5 0.25 1.54
213 1.0 0.5 146

71 2 1 2.41
18 4 2 2.97
70 6 3 4.43

108 8 4 5.09
72 10 5 5.50

118 12 8 5.80
17 18 8 744

115 20 10 1041
187 30 15 14.20
228 60 30 17.47

P&P

28

58
se
72
72
85
85
97
97

1 61
1 41

BRS

50 VOLT RANGE
Prim 200/240V. Sec. 0.111-25-33-4450V
Rel. 'PPS. P 8 P
No. r p
102 0.5 2.71 58
103 1.0 3.55 72
104 2.0 4.95 85
105 3-0 6.10 97
108 4.0 794 1 12

107 6.0 12.71 1 25
118 8.0 13.63 1.81
119 10.0 1775 BRS

AUTO TRANSFORMERS
Rel. VA Auto Taps
No. (Wafts)
113 20 0-115-214240 1.75
64 75 4115-214240 345

4 150 0.115-200-220-240 443
66 300 4115-204220-240 5.11
67 500 4115-204220240 11.36
84 1000 4115-200-224240 14.311

93 1500 4115-200224240 19.02
95 2000 4115-224220-240 2541
73 3000 4115-200220240 3154

P P

72
72

ae
1.25
1.61
BRS
BRS
BRS

CASED AUTO TRANSFORMERS
240V mains lead Input and U.S.A. 2;PIN
outlets:

20VA Ma P. 8 P. 72p 113W
150VA 0137 P. 8 P. 85p 4W
500VA E10.117 P. 8 P. El -25 67W

1000VA EI839 P. & P. BRS 84W

HIGH VOLTAGE MAINS ISOLATING
Prim. 200/220V ox 400/440V
Sec. 100/120V 0.200/240V

VA. Rel.

60
350

1000
2000

243
247
250
252

4.37
10.93
26.31
44.12

P O P
p
97

1.41
BPS
BRS

PLUS
POWER UNIT

CC12-05 Output Switched
3-4-5-6-7-5-9-12V at 500mA. £4.08. P& P
48p. VAT 25%

£2. 95
C3-95
EA 03

£1320

Power Supplies 25W E300
Transformer 3W £1.49
Transformer 5-10W £2.13
Transformer 25W f.260
P. 6 P. Amps/Pre-Amps/Power Sup-
plies 18p
P. & P. Transformers 37p. VAT 25°x,

HIGH QUALITY MODULES
3 W RMS Amplifier £2.30
5W RMS Amplifier E.2115

10W RMS Amplifier
25W RMS Amplifier
Pre -Amp for 3-5-10W
Pre -Amp for 25W
Power Supplies 3-5-10W

-SR MINI -DECK
4 Speed Autochanger 1:11.00

P. & P. 72p. VAT 25%

CAR STEREO SPEAKERS
8(1 angled f.3511 pr.

P. 8 P. 51p. VAT 25%

CARBON POTENTIOMETERS
Log and Lin. P. & P 12p each. VAT 25%
4K7, 10K, 22K, 47K, 100K, 220K. 470K

114,2M
Single less switch
Single D.P. switch
Tandem less switch
11( Lin less switch

14p
26p
43p
14p

PLEASE ADD VAT AFTER P & P
Audio Accessories and Bargain Component Paks.

Electrosil and Semi -Conductor stockists.
Callers welcome (Mon -Fri) or send stamp for lists

Barrie Electronics Ltd.
3,THE MINORIES,LONDON EC 3N 1BJ

TELEPHONE: 01-488 3316/8
NEAREST TUBE STATIONS ALDGATE$ LIVERPOOL ST.
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TELEVISIONS AND SPARES TO THE TRADE
MONOCHROME TELEVISIONS
BBC 2 Dual Standard TVs (19in. 23in) in batches of 10-E3 each (makes include
Bush, Thorn, Philips. Pye/Ekco, Baird). Many with transistorised tuners.
GEC 2000. Thorn 950 series, Bush 141, Philips Style 70. Baird 600 and 700 series
all at E7 each.
Thorn 1400. Bush 160/170 series, Philips 210, Pye-Ekco Olympic. etc., Baird 673.
Push Button -all at £1250 each.
20in and 24in square screen Dual Standard sets -Thorn, GEC. etc., 20in-
E1 5, 24 in -E16 . 50.
20in and 24in Single Standard Thorn 1500, GEC, Bush Acoustic. 20in-E19.50,
24in-E22.

(1) Discounts for quantities. (2) All monochrome spares supplied free of
charge. (3) All tubes guaranteed. (4) All cabinets very good. (5) All sets
'walk and talk'(6) All sets guaranteed complete inside and out.

(7) Delivery and VAT extra.

COLOUR TELEVISIONS
Colour TVs 19in and 25in Makes include Thorn 2000, Bush CTV25. Dacca CTV
19/25in, Pye-Ekco. Baird 700 and 710 series. Philips G6. GEC 2028. All sets
guaranteed complete inside and out -cabinets first class and tubes
guaranteed. From £65 each.
20in and 22in Colour Televisions are always available in varying quantities --
please telephone for availability and cost.

Please Note: (1) We deliver anywhere by our own transport. (2) All goods are
blanket wrapped in our vans. (3) All orders with half deposit, balance on
delivery after inspection. (4) Cheques most welcome. (5) Any quantity
supplied. (6) We do not sell rubbish, and we stand by our guarantees. (7) We
aim to please. (8) All spares supplied free of charge (mono only).

N.B. Special arrangements for delivery to North and South Ireland and world-
wide exports orders welcomed.

TEST BENCH FACILITIES ALWAYS AVAILABLE

WORLD WIDE DELIVERIES OF TVs, SPARES

MISCELLANEOUS ITEMS
Large quantities of stereograms, fridges, deep freezers. HoovermatiCs, radios.
etc., always at hand -prices on request.
Colour SCAN COILS Mono

All dual standard E5 plus El P. & P. All makes E2 inclusive.
VALVES

All colour valves 40p each plus 513 All mono valves 10p each plus 2p each
P. & P. per valve. P. & P.

TUBES
19in-E15, 22in-C22, 25in-E20 (pose. 19in-E4, 201n ---E5.50, 23in-E5, 24in-
insurance, packing £5). £7 (post, insurance, packing E3.50).

CABINETS
19in-E12, 22in-E16, 25in-714 (post. All cabinets -ES including post,
insurance, pecking £5). insurance, packing.

LOPTs
All duel standard colour E5.50 plus £1 All dual standard mono E2.50 plus
P. & P. All makes available. £1 P. & P. All makes available.

SLOT METERS
10p meters -01.50 each including postage and packing.

SPEAKERS
bin x 4in, 5in Round. 8in x 2in 30p each plus 10p P. & P.

Colour PANELS Mono
1F, Decoder and Convergence -frame IF. Line timebase E3 plus £1 P. & P. All
output for all dual standard models dual standard models in stock.
from £7.50 plus £1 ; 50 P. & P. All models
available.

MAIL ORDER SERVICES
BLACK/WHITE TELEVISIONS
Working: 19in-112.50, 23in-C15, 20in-E25, 24in-129. 50.
Untested (but guaranteed complete with good tubes): 19in-E4, 23in-E5,
20in-E15, 24in-C19.
(Postage. packing and insurance E4.50 each, prices include VAT.)
N.B. All tubes guaranteed
COLOUR TELEVISIONS
Working: 19in-E05, 22in-E125, 25in-E130.
Untested (but guaranteed complete with good tubes): 19in-E70, 221n -E90,
25in-U15.
(Postage, packing and insurance £9 each, prices include VAT.)
Thorn 2000, Bush CTV25, Philips GC GEC2028, Baird 700. Dacca CTV25

MAIL ORDER SPARES. Special Offer -Brand new spares:
BRC 2000 panels, video, convergence. and regulator -only 02.50 plus E1 .50
P. & P.
Bush CTV 25 Line timebase-tower unit including LOPT and valves Mk. I and II
only -E18 plus E3 P. & P.
BRC single standard colour 4 button tuners colour and mono -E7.50 plus £1
P. & P.
UHF Vari-cap tuner units -E6.50 plus £1 P. & P.
VHF Vari-cap tuner units -C7.50 plus Et P. & P.
Pye-Ekco CTV Tripler units -E6.25 plus 75p P. & P.
Philips G8 Tripler units -47.50 plus 75p P. & P.
KB VC Series LOPT £2.50 including P. & P.
Bush 125 and 135 IF PANELS -E3.50 plus 75p P. & P.
Thorn 850 IF Panels -I2.50 plus £1 P. & P.
GEC 2000 IF Panels -E3.50 plus £1 P. & P.

EX -EQUIPMENT TUNERS:
Colour:
All duel standard colour push button -rotary and integrated models in stock
from E4.50 plus £1 P. & P.
Mono:
All VHF tuners available from E2 plus £1 P. & P.
All UHF tuners for dual standard models In stock. Push button -14.50 plus E1 .50
P. & P.
Rotary -E2.50 plus £1 P. & P.
Integrated (UHF and .50 P. & P

Comprehensive list of capacitors, resistors, etc., too numerous to mention.
Prices on request.

SPECIAL MAIL ORDER OFFERS:
11in Portable Colour TVs, single standard converted made by German Kuba
E115 each plus ES post, packing and insurance.
19in Portable Thorn TVs -129.50 each plus E4.50 poet, packing and insurance.
Hundreds of first class colour and monochrome sets available on display for
personal callers who are most welcome.
We have an Urdu -speaking representative available at all times. (Please
contact Mr. Boom.)

PLEASE ALLOW 2 WEEKS DELIVERY. S.A.E. PLEASE FOR ENQUIRIES. ALL STOCK EX -EQUIPMENT
BARCLAYCARD, ACCESS AND PROVIDENT WELCOME

TRADE DISTRIBUTORS
EMPIRE BUILDINGS, CHELTENHAM PARADE, HARROGATE, YORKSHIRE

Telephone: (STD 0423) 3498 and 62347

TOWNSEND COATES LIMITED
LUNSFORD ROAD, LEICESTER, LE5 OHH

Telephone: (0533) 769191. Telex: 34321

PLESSEY POTENTIOMETERS
TYPE MP DEALER, PRINTED CIRCUIT, PRESET
Linear Law, 0:25W at 55°C. Wkg. V 500V d.c. Tol. +. 20%.
22011, 270D, 560(1. 3K3, 51(6, 331<, 47K, 56K, 100K. 150K, 220K, 270K, 4701<, 5601E. Sty. 1-9
25p each. Qty. 10 + 22p each. 2M2 25p each. (All plus 45p P. & P., plus VAT at 8%).
TYPE E ADJUSTABLE
Linear Law. 2W at 70°C. Wkg. V 500V d.c. Tol. -, 20%.
56K fin spindle. 100K 1fin spindle. 24p each plus 45p P. 8 P., plus VAT at 8%.
SUBMINIATURE, ADJUSTABLE, PCB MOUNTING, 0.5W, LENGTH 1fin
Type 200P. 1K E1.25 each + 45p P. 8 P. + VAT at 8%

200P, 25K
Type 275. 5K E1.00 each + 45p P. & P. + VAT at 8%

EMIHUS ZENER DIODES

CI .35 each ..- 45p P. 8 P. + VAT at 8%

Type 275, 50K £1.25 each + 45p P. 8 P. + VAT at 8%

HS2068 Nom. V 8.8 250mW. HS2165 Nom. V 16.5 250mW. HS2200 Nom. V 20 0 250mW.
HS2270 Nom. V 27.0 250mW. HS7043 Nom. V 4-3 400mW. Sty. 1-9: 14p each. Qty. 10+:
12p each. (All plus 45p P. 6 P. plus VAT at 8%),
REMITTANCE WITH ORDER PLEASE

PRESENTING

---'

Type

'

THE WAHL
ISO TIP" CORDLESS
SOLDERING IRON
Completely portable.
Mains rechargable
automatically on
its own stand.
Heats in 5 seconds.
Solders up to 150 joints

- or more per charge.
Only £10 + 75p Inc.
VAT & postage from 44'.

-- .

A.L. Spares Ltd. The Vale,
- London NW11.
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SYNTHESISER
Modules by Dewtron®

A Ai 44444
le 44444 .4

u0 4/ ,O sr,

j°4.14 41 4 0'4 -04 <4 V to- 4Sr

1111 III t

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

4 -STATION INTERCOM

if.471.1

46.

/
,

£15.95
+ VAT 81.28

Solve your communica-
tion problems with this

4 -Station Transistor Intercom system (1 muter and
8 flubs), in robust plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs 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. & 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 18144
per pair. P. a P. 73p.

NEW' AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

oy

ONLY

£12.95
+ VAT 81.04

Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placing the receiver on
to the cradle activates 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 11815 + VAT 81-12. P. & P. 70p. 10 -day
price refund guarantee.

WEST LONDON DIRECT SUPPLIES (1911)
189 KENSINGTON HIGH STREET. LONDON. W.8

RST
VALVE MAIL ORDER CO.

I6a WELLFIELD ROAD, LONDON SW I6 2BS

SPECIAL EXPRESS MAIL ORDER SERVICE

89 2
1 N21 0.17 AFL 11  1.19

5

1N23 045 AFZ12 2.00
A11483 0.88 8Y26 0.25

120253 0-50 ASY2
A8Y27 0.88

8
1N256 0.50
1N645 048 AASSYY329

0-25

6 00:25"

1N725A 0.20 A8Y30 0.20
1N914 0.00 ASY51 0.40

1N4007 2313Y33 0.20

18113 0.25
ABY33 0-20
ASY62 0415

18202 0'118 AST66 0-88
20371 0.76 A8Z21 1.00
20381 042 A9Z23 0.75

A20414 0.80 U104 1.00

20417 0.26 AUYIO 1.50
BC107 0.14

220404 0.333 BC108 0.13
291697 0.16 BC109 0.14
214698 040 BC113 045
2131106 0.18
2N706A 0.12

BCI 1 ii 0.20

2N708 0.16
BC116 0.20

2N709 0.40
BC116A 0.23

2161091 0.55 BC121
BC118 0.20

0-20
2N1131 0.25 BC 0.20
2N113'2 0.24 BCI21 0.88
2201302 0.18 13C126 0-65
2201303 048
2701304 0461

B0140 0.55

2N1805 0.22
BC147 040

2N1306 0.28
BC148 0.08miss

0.10
2701307 0.28 BC157 0-11
2N1308 0.28 B01800.12
2202147 048 B0180 0,83
2N2148 0.60 BC169 0.14
2202100 0.78
2N2218 0.28

BCY31 0.45

2202219 045 BCY32 0.851301(33

0.38
2N2869A 046 BCY34 0.45
2N2444 1.99 Bcy38 0.86
2N2813 0.76
2202646 0.60

BCY39 1.50

2202904 0.20
BCY40 0.80

2N2904A 045
BCY42 0.30

2N2900 0.20
BCY70 0.18

2202907 0.28
BCY71 0.22BCZIO

0-60
2N2924 048
2202925 0.16

BCZ1I 0.65

2N2926 0.18
BD121 1.00

2203054 0.48
BD123 1.00

2203055 045
BD124 0.65
BDY11 1-45

3163702 0.11 BF113 0.20
2N3703 045 33187 (pm
2N3706 0.11
2203707 0.18 B BFF118731 00:28as
2N3709 0.10 BF184 0-22
2203710 0.11 BF183 0-22
2203711 0.11
2148819 0.38

BF194 0.10
B

2204289 040 F195 0.18

2205027 0.68 BF9976 00:1159
2N5098 04 B9

8 B31361 0-25
28301 0.69 BF898 0.25
26304 145 BFX12 0.20
26501 0.75 BFX 13 0-26
26703 1.00 BFX29 0-28
AA129 0.20
AAZ12 045 BFX30 0-213

AAZ13 0.12
BFX35 048

AC107 041
BFX63 0.50

AC126 045 BFX84 0.25
B

AC127 0.25
FX85 0-28

AC128 0411 BFX88? 0%52°BF.x
ACI87 0.21 BFX88 0-24
AC188 0.20 BFY10 0-50
ACY17 0.75 BFY11 040
AC1118 0.27 BFY17 0-40
ACY19 0.27 BFY18 0.45
ACY20 0.85
ACY21 0.85

BFY19 0-55

ACY22 0.85
BFY24 0.45

ACY27 0.25
BFY44 1.00
B

ACY28 0.25
FY50 0-21

ACY99 0.78
BEY51 0.20

ACY40 0.822
BFY32 0.20

ACY41 042 BFY33 0-17

ACY44 042 BFY64 0-38

AD140 040 BFY90

AD149 040 BR1000.81540
AD161 0.44 BSX27 0.50

AD110662 01: B:X7,3 60 0.13

56126 0.17AF114 0-25
AF115 046 BSY27 0.20

BAF116 0.25 0T31 0.50
AF117 0-24 BSY95A 0.12
AF118 047 58193 0.12
AAFF1149 010 0 12

AF125 0.30
13TY79/10ORAF12G 040

AF127 040 045
AF139 041 BTY79/400R
48'178 045 1.60
AF179 0.05 BY100 0.27
AF180 0.55 51126 0.14
AF18I 0-50 131127 0.12
AF186 0.48 BY182 0.85

Sp
11Y213 0.25
BI(E10 0.45
BYZ11 0.40
BYZ12 0.40
BYZ13 0.42
BY Z 13 145
BYZ16 040
BZY88 0-10
0111 0-55
CR91/03 046
CRS1/40 0.50
03413 1410
C131011 840
DD000 0411
DD003 046
D0006 0.26
00007 0.40
DD008 048
003 0.88
0D4 0.10
GD5 0.88
0D8 0-25
0012 0.10
GET102 0-50
0E1103 0.40
0E1113 0.35
GET114 0-80
OET115 0.90
0ET116 0.85
GET120 0.50
0ET872 0.80
0ET873 0.40
0ET880 0.130

0ET881 0.25
GET882 0.35
0ET883 0.40
0EX44 0.08
0EX45/I 0.45
0EX941 0-45
OJ3M 0.50
034M 0.50
G.1331 0-25
CIJ7M 0.50
H01001 0.50
118100A 0-20
MAT100 0.20
MAT101 0.25
MAT120 0.20
MAT121 0.25
MJE340 0.47
MJE520 0.88
MJE2933 1.27
MJE3055 0.77
MPF102 0.40
MPFI03 0.36
MPF104 0.35
MPF105 0.36
NKT128 0.45
NKT 129 0.80
NKT211 0.25
NKT213 0.25
NKT214 0.24
NKT216 0.40
NKT217 0.45
NKT218 0.45
NKT219 0.83
NKT222 0.20
NKT224 0.25
NKT25I 0.24
NKT271 0.20
NKT272 0.20
NKT273 12.20
NKT274 0.20
NKT275 0.25
NKT277 0.20
NKT278 0.25
NKT301 1.00
NKT304 1.00
NKT403 1.00
NKT404 1.00
NKT678 0.30
NKT713 0.30
NKT773 0.25
NKT777 048
0A5 0-72
0A6 0.12
0A47 0.08
0A70 0.10
0A71 0.20
0A73 0.15
0A74 0.15
0A79 0.10
0.481 0.18
OAK, 0.15
0A86 0.15
0)390 0.07

Sp ip
OAZ203 0.45 Z$170 0.10
0AZ2013 045 Z8271 0-18

OAZ207 0.48 ZT21 0.25

OAZ208 .......
ZT43 046
ZTX107 042

0A2209 0.40 ZTX108 0.10
OAZ210 040 ZTX300 0.13
OAZ211 040 ZTX304 044
OAZ2.22 0.45 ZTX500 0.18
OAZ223 0.45 ZTX303 0.16
OAZ224 0.46 ZTX331 0.25
OAZ241 046
OAZ242 0.15 INTEGRATED
OAZ244 0.26 CIRCUITS
OAZ246 0.15 7400 0.18
OAZ290 048 7401 0.16
0C16 1.00 7402 048
OC16T 1.00 7403 0.18
0019 040 7404 0.20
0C22 1.00 7405 042
0023 1.25 7400 0.42
0024 1.10 7407 0.42
0020 0.40 7408 0.28
0c828 640 7409 0.28
0 028 0.8e 7410 0-16
0029 0.85 7411 0.25
0030 LI: 74127 0.30
0035 0.88
00313 0.00 7416 0.88
oc41 ass 17 0'86
0C42 040 7 20 0.16
0043 040 7 ' 2 0.25
0044 040 7 23 0.87
0C44M 047 7425 0.87
0013 0.20 7427 0.67
0C43M 0.18 7428 0.40
0046 0.27 7480 0.16
0057 0.80 7432 0-87

001513 040 7483 0.87
0C39 040 7437 0.37
OM 0.50 7438 0.87
0070 0-18 7440 042
0071 .1.25 7441AN 0.92
0072 0.28 7442 0.79
0073 0-50 7450 0.16
0074 0.30 7451 0.16
0073 0.30 7453 0-16
0076 0.30 7454 0-16

0077  0-54 7460 0-16
0078 0.25 7470 0-86

0079 0-30 7472 0.88
0081 0.29 7473 0.41

00810 048 7474 0-42
OC81M 0-20 7475 0.59

0081DM 0-18 7476 0-46
00812 0.45
0082 0-28 77r2 3117

0082D 0-25 7483 1-10

0083 0.35 7484 1.00
0084 0.80 7486 0.47
0C114 0.88 7490 045
00122 1.00 7491AN 1.00

00123 1.10 7492 0-70

0C180 0.40 7493 0.70
0C140 1.14 7494 040
00141 0,30 7493 0.50

00169 0.20 7496 046
00170 0-80 7497 3.87
00171 0.80 74100 1.89

00200 0.75 74107 0.45

00201 1.50 74110 048
00202 1.50 74111 0.86

00203 675 74118 0-90
00204 1.50 74119 148
OC205 1.75 74121 0.50
00206 1.10 74122 0.70

00207 1.00 74123 1.00

00460 0-20 74141 0.90
0C470 0-30 74145 1.26

OCP71 1.20 74150 1.75

ORP12 0-60 74151 1.00

ORP60 0.65 74154 2.00

ORM 0.48 74155 1.00
70168 040 4156 1.0074157

0-958X631 045 74170 2-5281635 045 74174 1-5761040 0.75 74175 1.10
8X641 0.75 74176 1.266X64.20.80 74190 2.00
91644 0.85 74191 2.00
81643 0.85 74192 2.00
TIC44 049 74193 2.00

V15/30P 0.75
74194 1.11074193

1.10
V30/201P 0.76 74196 1.20
V60/201 040 74197 1.20
V60/201P 0.75 74198 2.77

0A91 0.07 XA101 040 74199 2.52

0A93 0.07 XA102 048 Plug in sockets
0A200 0.08 XA151 045 -low profile
0A202 0.06 XA10.2 045 14 pin OIL
0A210 0.20 XA1131 045 045
0A211 0.35 XA162 048 16 pin DIL
OAZ200 0.50 XB101 0.4$ 047
OAZ201 0-45 XB102 an
0A7.202 0.45 XB103 045
OAZ203 0.45 XB113 040
0.42204 0.45 XB121 048

Open daily to callers: Mon. -Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors Closed Sat. I p.m. -3 p.m.

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

V.A.T. Transistors 23%. Integrated Circuits 8%.

Prices correct
when going

to press.
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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" I PC MAGAZINES LTD., Fleetway House

Farringdon Street, London EC4A 4AD. Tel. 01-634 4451.

250 WATTS
Power amplifier. 1 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 take overload up to 300 mV

without distortion. Level and gain controls.
Ready drilled circuit boards and all construction

information.
Prices include tax and postage.

250 Power amp £2.25
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

VALVES, RADIO, TV, TRANSMITTING,
INDUSTRIAL. 1930 to 1975. 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.

TTL AT NEW REDUCED PRICES!
(Fast delivery. All prices include VAT)

SPECIAL OFFER of 7400, 7410, 7420, 7430,
7440 at Ilp each, ZTX108 at 8p each.
Above offer ends January 31, 1976, and is
regardless of quantity ordered.

Type
7400
7401
7402
7403
7404
7405
7406
7408
7410
7411
7412
7413
7414
7417
7420
7422
7425
7427
7430 0.14
7432 0.27
7437 0.27
7440 0.14
7441 075
7442 0.65
7445 0.85
7447A 0.81
7450 0.14
7451 0.14

1/24 25/99
0.14 0.12
0.14 0.11
0.14 0.11
0.14 011
0.16 0.13
0.16 0.15
0.36 0.31
0.16 015
0.14 0.13
0.23 0.10
0.16 0.15
0.32 0.31
0.69 0.60
0.30 049
0.14 0.13
0.14 0.12
0.27 0.25
0.27 0.25

0.13
0.25
045
0.13
0.61
0.55
041
0.79
0.13
0.13

7453 0.14 0.13
7454 0.14 0.13
7460 0.14 0.13
7472 0.15 0.11
7473 0.30 0.25
7474 041 0.26
7475 0.45 0.39
7476 0.32 0-26
7480 0.47 0.42

TTL (except special 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 (l2p
P. & P. on all orders for special offers).

J. C. JONES
(Dept. PE13) 46 BURSTELLARS

ST. IVES, HUNTINGDON PEI7 4XX
(Mail Order only)

1/24 25/99
0.00 0.75
0.92 0.89
1.30 1.09
040 0.26
2.99 2.80
0.46 0.40
0.65 0.55
0.48 0.45
0.46 0.40

Type
7483
7484
7485
7486
7489
7490
7491
7492
7493
7495
7496
74100
74107
74109
74121
74122
74123
74141
74145
74150
74151
74153
74154
74155
74157
74160
74164
74174
74175
74181
74190
74191
74192
74193
74195
74196

0.59
0.77
1.08
0.34
0.54
0.34
0.47
0.65
041
0.68
1.05
0.91
046
1.60
0.95
0.83
1.05
1.25
0.99
0.99
2.09
1.15
1.25
1.35
1.35
0.88
1.64

0.55
0.69
0.89
048
0.48
048
0.39
0.61
0.63
0.58
0.95
0.88
0.71
1.45
0.85
0.79
0.95
1.05
0.83
0.83
1.95
1.15
1-15
1.14
1.14
0.79
1.34

TRANSISTOR BONANZA: Branded device
equivalent 50 popular semiconductors BC108,
BC147, BC148, BC212LA, BC309, BF196
BC159, BF258, BF371. Any 10 or multiple
of 10 Sl. inc. V.A.T. P. & P. 15p. TELE
SERVICE, 13 Worcester Street, Wolverhamp
ton. Tel. 772293.

RECEIVERS AND COMPONENTS

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING
& CO., P.O. Box 5, Frome, Somerset.
Immediate cash settlement.

PRECISION POLYCARBONATE CAPACITORS
ALL HIGH STABILITY -EXTREMELY LOW LEAKAGE
0.1µF(27X12.7) 619 Value
0.22µF (33 x 16) 64p (AM ±1% 2% 5%
0.23µF (33 x 16) 879 0.47µF 879 50p 48p
0.47µF (38 X19) 80p 2.2µF 963 75p 61p
0.3µF (33x19) 87p 4.7111 11.82 £1.13 94p
0.68µF (30-8 X19) 939 6.8µF £196 £1.38 £1.18
1.0µF (50.8 X 19) £1.03 10p.F £2.40 £1.95 £1.64
2.0/./F (30.8 x 25 4) 15/iF £8.22 £2.79 £2.24

£1.44 22µF £4.28 £8.68 £3.08
TAITALUM BEAD CAPACITORS'-% slues available:
0.1, 013, 0.47, 1.0, 2-2, 4.7, 6-8/..F at 13V/23V or 35V;
10.0µF at 16V/20V or 25V; 22-0µF at 6V/10V or 16V;
33.0pr at 6V or WV; 47.0/41. at 3V or 6V; 100.0µF at 3V
ALL at 109 each. 10 for 95p, 50 for £4.
TRANSISTORS:
BC107/8/9 90
BC114° 189
BC147/8/9 10p
BC153/7/8 12p
BC182/182L"' lip

BCI83/183L 119
BC184/184L 129
BC212/212L149
BC547/558A129
BF194. 1/219
BF197°

BFYLO 209
BFY51 209
BFYS'2 209
AF178 309
GM 12/
2N3035 50p

POPULAR DIODES -1N914 6p, 8 for 4159, 18 for 90p;Isms 89,6 for 48p, 14 for 90p; 1844 59, 11 for 509.24 for
£1; 1E4148 bp, 6 for 27p, 12 for 489; IN40011411; IN4002
89 IN4003 sip; 1N4004 7p; 1E4005 70; 1E4006 8p;
1274007 Sip.
LOW PRICE ZEN= DIODES-400mW, Tol. 5% at
5mA. Values available: 3V, 3.3V, 3.6V, 4.7V, 5.1V, 5.6V,
6.2V, 6-8V, 7.5V, 8-2N, 9.1.V. 10V, 11V. 12V, 13V,
13.9V, 15V, 16V, 18V, 20y, 22V, 24V, 27V, 30V. 33V.
ALL at 7p each, 5 for 83p, 10 for 65p. SPECIAL OFFER:
100 Zenere (may be mixed) for MOO.
RESISTORS' -High stability, low noise carbon film 5%
OW at 40°C, 4W at 70°C. El2 series only -from 2.20 to
2.2310. ALL at 19 each, 8p for 10 of any one value, 71)p
for 100 of any one value. SPECIAL PACK: 10 of each
value 2.20 to 2.23(0 (730 resistors) M.
SILICON PLASTIC RECTIFIERS -1.5 amp, brand new

D027: 100 P.I.V. 79 (4 for 2011); 400 P.I.V. Sp
(4 for 8091.
BRIDGE RECTIFIERS -2i amp: 200V 40p; 350V 45p;
600V 559.
SUBMINIATURE VERTICAL PREBETP-0.1W only:
ALL at 59 each: 500,1000,2200,4700,6800, 1k0,
2.2k 0, 4.7k u. 6-8k0, 10k O. 151(0, 22k0, 47k0.
100k 0, 2500, 680k0. 1M13, 2.551, 5M.
PLEASE ADD 15p POST AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERS ADD
COST OF SEA/AIRMAIL.
Please add 9% VAT to all item. except those marked

with  which are 25%.
Send S.A.E. for lists of additional ex -stock items.
Wholesale price lists available to bona fide companies

MARCO TRADING
Dept. E.1, The Old School, Edstaston,

Sr. Wem, Shropshire
Tel.: Whiten 464/465 (STD 0948 72)

(Propre.: MInIcost Trading LW.)

BETA DEVICES
MANUFACTURERS BRANDED PRODUCTS

TRANSISTORS LC'e DIODES &RECT
A12187/188 709C T099 0.30 1N914 004

PR. 040 709CD.I.L. 0.30 1E4148 0-04
13C107/ 741C TO99 0-38 0A202 0.09

BC108 0.09 741CD.I.L. 0.36 1N4001/2 0 05
BC109C 0.11 723CD.I.L. 0-80 1E4003/4/5 0.08
11(147/8/9 0.10 747C D.I.L. 0.85 1E4006/7 0.08
W1'70/71/72048 748C D.I.L. 0 36 BRIDGES
111'X86/87/880.20 3015E 1-00

500V lA 02(1
10V IA 001

liFY50 0.18 TBA800 0'90 600V lA 0.30
PFY51/52 012 00113-ATES 300V 25A 210
0C28 0.45 2E3055 0 38 ZENEBS
0035 0 35
202646 0 30

D.LL. SOCKETS
8.pla 0-12

R21038 3.3-
33V 5% 0.09

2E3053 0-14 14 -Pin 0.18 1 Watt 6.8-
0C25 045 16 -Pin 0.14 200V 5% 0.15
0036 0 35

Please add 209 -Red 017TIP41A 0.74
T1P42A 0-90 17% V.A.T. .E.D. Clip 0-02

C.W.O. PLUS P.P. 15p TO
BETA DEVICES

4 High Bridge Street, Waltham Abbey, Essex

PLEASE MENTION

PRACTICAL ELECTRONICS
WHEN REPLYING TO

ADVERTISEMENTS

BRAND NEW COMPONENTS BY RETURN,
Electrolytics 16V, 25V, 50V, 0 47, 1.0, 2 2, 4.7,
lOmfds,11p; 22, 47, Hp (50V, Sp); 100, 7p (50V,
Sp); 220, Sp (50V, 10p); 500, lip (60V, lip);
1000/25V, lap. Subminiature bead -type tan-
talums. 0.1/35V, 0.22/35V, 0.47/35V, 1.0/35V,
2.2/35V, 4.7/35V, 10/20V, 22/16V, 47/8V,
100/3V, 11p. Mylar Film 100V, 0.001, 0.002,
0.005, 0.01, 0.02, 3p; 0.04, 0.05, 34p. Mullard
tubular polyester 400V Eli series, 0-001-0.022,
31p; 0.033-0-1, 44p. Mullard polyester 160V
tubular or 250V miniature for vertical mount-
ing ES series, 0.01-0-047, 34p; 0.068, 0.1, 4011
0.15, 0.22, Sp; 0.33, 7p; 0-47, 9p; 0.68, 11p;
1.0, 14p; 1.5/250V, 18p; 2.2/250V, 22p.
Mullard miniature C333 ceramics 63V E12
series 2% 1.8pF-47pF, 3p; 56pF-330pr,
34p. Plate ceramics 60V E6 series 470pF-
47,000pF, 2p. Polystyrene 83V. E12 series
10pF-1,000pF, 3p; 1,200pF-10,000pF, Op.
Miniature highstab carbon film resistors
E112 series 5% (10% over 1M13) 111-10MII,
1.2p; 1N4002, Op; 1N4006, Sp; 1N4148, 411.
Postage 10p. Prices VAT inclusive. THE
O.R. SUPPLY CO., 127 Chesterfield Road,
Sheffield, 88 ORN.

DEPT 212

417-
23 AVERY AVENUEAS DOWNLEV
HIGH WYCOMBE

AXIAL PRODUCTS LTD ILtk,t,r414.,:.p.,t3141,..2,

A0127,6 15,2
BC107/8 11p
BC10g 12p
BC113 12p
80147,0 sse
BC149 12p
90157/6 rap
BC159 1.p
BC'S. 14p

14p
BCY70 22p
BF173 asp
BF164 32p
I3F1124/5 lap
BFY50/1 19p
TIP3055 .5p
21431355 38p
2N31319 35p

7400 Isp
7403 15P
7404 200
7406 20p
7410 15P
7412 1751
7413 35P744, 76p
7447 alpEIC213

2444
7474 1°47475
7476 36"pe
7490 49p
7496 601.
74121 37p
74610 13p
74192 1.0p

armor Woo.;
400mW 3-47V lip
1W 3-200V 19p

1144001
161404 1;
1144007 9P
1144148 5.0

19,Ir IC. 50p

Vgg 14
IC Sockets
80in
16 pin 11;
1 pin 16p

4 Elemen VHF/FM
24.75 0 75p P. a P

18 Element UHF/TV
22-541 -.. 50p P. a P.

10 Element UHF/TV
22111 . 50p P A W

Lashing K.11...., 75 ohm Low Lose.
1111p per metreWall Bracket for mast. ohm300 h Twin Feeder.asp . 50p P. a P. 0p per metre6It .tin Mast.as. .sop p A p COW( Plug. lap seen.

MI prices Include VAT. Semiconductors 10p P. a P
per E any mix. Orders over E2 P. A P. free.

MINIATURE CARBON FILM RESISTORS,
5%, 41", W, *W, E12 Series, 22 ohm to 1

Mohm, 10 for 10p, 50 for 45p, 100 for 80p.
P. & P. 10p. Mixed values and wattages to
your choice. CANDAR, Freepost, Reading,
RG1 1BR.

Bank of 20 N eons 74p (16p); 5 figure resattabla
Counter 18/22 v, works on 12, £2 -SO (50p); Box
with 20 x LA2 Pot Cords + 20 >c I % Caps LI-75
(750); Copper clad Pax Paned, sr x sr 6-75p.,ir x 12' 75p; 16' x 9r 75p; IP X 91" 3.-LI 15;
Fibre Glass 12r x 7' 90p, 18" x 4' 859, 7'x8' 60p,
Double -sided plus 10%. All CP. 74 Stories ICs on
Panel (s) I0 -85p (100; 100 Ass. Polystyrene Caps
*Op (10p). Lists 15p. Refund on purchase.

7lbs assorted components £2.50 c.p.
J. W. B. RADIO

2 Barnfleld C Sala, Cheshire M33 I N L
Postage in brackets Mail order only

AERIAL BOOSTERS. Improve weak Radio
and Television reception. Price £3.60. P. dc P.
25p. S.A.E. for Leaflets. Bargain Pack
Polyester (C280) Capacitors: 250 V/W and
400V/W. Very good mixed selection from
0-01pF to 2-2µF. Price 100 II. P. 5c P. 15p
(our choice). Bargain Pack Electrolytic Capaci-
tors: good mixed selection unused and marked.
Price 100. St P. & P. 15p (our choice). LAN-
CASHIRE MAIL ORDER, 6 William Street,
nubbins, Ramsbottom, Bury, Lanes.
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BULK OFFERS
EDUCATIONAL

1144001 £2 50 BC147 t8-00 BF24413 £1300
1144002 0.240 BC148 £5 00 BF194 £6.00
1N4003 £320 BC149 C6.00 6F195 £13.00

1N4004 £350 BC157 06 00 BSY95A £6.00
1144005 £390 BC158 MOO 2N2646 £3400
1614006 £430 BC159 £13-00 2N3055 £283 00

1N4007 £470 BC161 C10'00 2143442 £7500
1N4148 £220 BC267 £6'00 2145294 f2100
BC107 C700 BC328 £1000 NE555V 06410
BC108 £700 BC548 £6.00 709C £1500
130109 1700 BD131 £16 00 741C £1900
BC119 £1200 BF173 E1400 7440 t6.00
BC139 04.00 BF181 £2000 SN76660 £2200

All prices per minimum quantity of 100
Ferric chloride £30 per 100lb bag.

 Miniature mains transformers, 100mA sec: 8-0-6V
£5110 for 10; 9-0-9V £1130 for 10: 12-0-12V £11110
for 10.
Miniature ceramic plate capacitors, 33pF 2% £7
per 1,000: 100pF 2% £750 per 1000.
Siemens polystyrene, 470pF 5% tit per 1,000,
100uF 40V £4 per 100: 470uF 25V £6 per 100.
PP3 battery snap connectors VI per 100.
Crystal microphone inserts, 1fin dia. £20 per 100.
90V neons £3 per 100; [25 per 1,000.
Coaxial back to back connectors 1420 per 100.
Coaxial plugs £470 per 100.
H61 Texas light sensors £32 per 100.
Minimum order t5 (excluding VAT); Curlews
Imo. Add VAT at the appropriate rate. S.A.E.

enquiries, list.

JUNIPER ELECTRONICS (PE1)
PO Box 61, Southampton SO 9 7E

SCOOP! CAPACITORS/RECTIFIERS.
10mfd/12V, SOmfd/150V, 10/20p, 100/01.
lOmfd/70V, 22infd/50V, 10/25p, 100/01.25.
100mfd/16V, 1000mfd/6V, 10/30p, 50/75p.
1N4002 10/30p. 1N4004 10/40p. 1N4007
10/50p. Bridges IA/200V 2/50p. 2A/200V
2/65p. P. & P. 20p. AUDIO -OPTICS, 19
Middleway, Chinnor, Oxon.

S 0.2 INFRA RED

550M al lead 49p
1,5row
TO46 C1.10

LED RED 19p

GrY 27p 33p
panel
clip 1p OR 33p

OPTO-ISOLATORS
474 1 5kV. 150k 2 t1
4350 2 5kV 5814 f.2.25

SCR's 500 1000 ON
T0510 25p lip 46p

10663A 7p 35p 50p

TRIAC 105 2A 400V 110pData fres with all OM
AC125/6/718 15p
A0161/1132 40p
AF117 2Op
AF124/5/611 34p
BC/107/8/9 9p
BC109C 12p
BC147/8/9 10p
BC157/8/9 11p
BC167/8/9 lip
801690 12p
BC177/8/9 17P
BC182J3/4/1. 11P
BC186/7 30P
BC212/3(41 12p
BCY70/71/72 13p
BF194i5 12P
8F196/7 141,
BFY50/51 16P
BFX29 30p
BF084 24p
BSX19/20 16P
0071 10p
214706 1Dp
2141711 20p
2142219 20p
2142904 5 6 7 16p
2N2926 5 6A 18p
21429261 R1 7p

2N29213(0) 12p
2143053 15p
'N3055 41p
2N3702/3/4 12p
2143903/4/5/6 16p
2142646 35p
MPF102 40p

25p
2143823 30P2143823

VOLTAGEREGS.
5V 7805 Plastic

12V 7812 1 Amp
15V 7815 all
18V 7818 V.50
723 TO99 50p

BRIDGE RECTS.
2A soy 30p

2A 100V 361il
2A 200V 41p2A 4," 44p05100 Disc 21p

N914 3p
N4001 SP
N4002/3 13p

N4004,5 7p
N4006/7 Op
N4148 4p
0A47 6P
°A70 0A79 Ilf
0A81 0A90 7p
0A91 0A95 611

0A200 41....
0A202 7p

ZENERS 132Y88
2 7-33V 9p

NE555V Mt
NE556 £190
LM380 61.00
214414 [1.10
7400 16p

D.I.L. SOCKETS
8 -pin 12p
14 -pin 13p
16 -pin 14p
Mica * bushes
103 1066 5p
De lo Pen 70p

OP. AMPS
709 all 25p
741 8 -pin 29p
748 DAL. 36p

PRICES INCLUSIVE + 15p P. & P. (1st class)

ISLAND DEVICES, P.O. Stull, Margate, Kent

BOOKS AND PUBLICATIONS

UFO CHARTS: Wave Prediction 58p; Daily
Flight Pattern 50p; TV Doppler Detection,
88p; Propulsion Theory 67p; "Anti -Gravity"
57p. Map 52p. Numerous Circuits: detection,
radiometers, multidigit testers, clocks, S.A.E.
Lists + 10p. R. & E., Highlands, Needham
Market, Suffolk.

LADDERS

LADDERS, varnished 20' 9" extd. £19.52.
Carr. 11-40. Leaflet. Also aluminium ext. and
loft ladders. Tel. Telford 586644.

TELEVISION
TRAINING

16 MONTHS' full-time
practical and theoretical train-
ing course in Radio and TV
Servicing (Mono and Colour)
for beginners, with GCE (or
equivalent) in Maths & English.
13 WEEKS' full-time Colour
TV Servicing course. Includes
100 hours practical training.
Mono revision If necessary. Good
electronics background essential.

NEXT SESSION commences on
January 5th.
Prospectus from London Elec-
tronics College, Dept. AI, 20
Penywern Road, London SW5
9SU. Tel. 01-373 8721.

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.
316, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

SITUATIONS VACANT

MEN!
C90 P. we

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.m. 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 C37
Oxford House, 9-15 Oxford Street, W.1

Tel, 01-734 2874

FOR SALE

PRACTICAL ELECTRONICS for sale, 90 copies,
Nov. 84 to Dec. 74, as one lot. Offers to R.
Williams, 3 Elm Close, Butlers Cross, Aylesbury,
Bucks.

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.
315, 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.
317, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours)

SERVICE SHEETS

BELL'S TELEVISION SERVICES for service
sheets, manuals and books on Radio/TV,
etc. Service sheets 600 plus S.A.E. Service
sheet catalogue 26p. Back issues of magazines
rom 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, 60p 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. TELRAY, 154 Brook Street,
Preston, PR1 7HP.

WANTED

RADIO AND TELEVISION SERVICING books
wanted from 1963-1964 edition onwards. £2
paid per copy by return of post. BELL'S
TELEVISON SERVICES, 190 Kings Road,
Harrogate, N. Yorks. Tel.: Harrogate 55485.

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)
367 Kensington Street

Bradford 8, Yorks.

£40 CASH for 100W Monitor Power Slave
built to P.E. specification in good condition.
Tel. Rushlake Green 397 (evenings).

MISCELLANEOUS

LIGHTING CONTROL UNITS
3 x per channel sound -to -light converter Jain
isolated control circuitry for maximum safety. The
unit comas In kit or ready built form and features
individual sensitivity controls, sensitivity range switch
and dimming switch. (Bypass controls as an optional
extra.) Kit: [13.95. Ready buiit [1649
Details of dimmers. sequencers and other lighting
control units available on request.
Mail order or written enquiries only to.

SELEKTRON
21 Prlor's Road, Windsor, Berks. SL4 4PD
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MISCELLANEOUS CONTINUED

PRINTED CIRCUIT BOARDS. All prices in-
ciusi. of P. & P., etc. No extras. We offer
PCB's ready for assembly for: The "P.W."
Disco Amplifier 5340 each. "P.W." Disco
Light Modulator MOO. "P.W." Tele-tennis
(6 PCB's) 1310; sound effects 1110; Ball -speed
1110. Ferret Up. Derby St Electronic Clock
1217. Easy -Build Organ (2 PCB's) 1510. Home
Telephone Exchange 1144. "P.E." Joanna (all
issues) 11115 each, all 14 115. Power Slaves
(3 PCB's) 1142. CCTV (2 PCB's) WU. Orion
1216. 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.

ELECTRO SPARES
ARE STILL SUPPLYING BOTH
THE P.E. VARICAP STEREO

PUSH BUTTON F.M. TUNER KIT
Easy to construct, highest quality
reproduction.
£3350 inc. VAT & Postage. S.A.E.
for brochure.

AND P.E. 'GEMINI'STEREO AMP.
All components available. Send
55p 9p P. & P. for full construc-
tional booklet containing perfor-
mance details, specification
assembly instruction and fault
finding guide, etc., etc.

CAR OWNERS! DON'T FORGET
THE MANTA' ELECTRONIC
IGNITION SYSTEM, for reduced
petrol consumption and smoother
running. Kit £15.50 inc. VAT and
P. & P. Assembled £17.15.

ELECTRO SPARES, DEPT. PEI
288 ECCLESHALL ROAD  SHEFFIELD SI I 8PE

DO-IT-YOURSELF LOUDSPEAKERS' for hi -8
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 Helms speaker kits (complete with full
and easy instructions), also Peerless and
Wharfedale kits. Just about the lowest prices
anywhere! Send qp stamp for bargain list to:
AUDIOSCAN, Dept. PE1, 4 Princes Square,
Harrogate, North Yorkshire.

MINI ACCUMULATORS
2 volt MULTI -USE
Sealed Lead Acid Re-

chargeable Cells.
Size L450 -I4" a I:I'
x 0:44". 3 for EVIS

inc. P. & P.
Size GA2-I:7' x 1.3'
x 0'5'. 3 for E1:65

inc. P. & P.
Suits Fi-Cord

GA RFIELDS, 295 Rye Lane, London SE 15

LOW COST I.C. MOUNTING for any size OIL
package. 100 pin sockets Up. 7 and 8 hole
plastic supports 5p pair. Quantity rates. S.A.E.
details and sample. Trial pack 50p. (P. & P.
10p order). P.K.G. ELECTRONICS, Oak.
Lodge, Tansley, Derbyshire, DE4 5FE.

OVAL DIGITAL CLOCK CASES
Attractive stoneware pottery cases; 'oatmeal'
glazed; suitable for most digital clock circuits
that use 4 or 6 digit L.E.D. displays.

ONLY L360 inclusive
Send S.A.E. for full details of above and many
others, to:

J. BARRIE-SMITH
56 Conifer Road, iCioax.ftosrd, Southampton,

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.S.U.s, sweep
generators, test equipment, etc. Lower Seed-
ing 236.

""'"E TREASURE TRACER-

S" MK III Metal Locator

Yancey tuning
Britain's beat selling metal locator kit
Fitted with Faradey shield
Sneaker and earphone ctormstion
Knocks down to only 17in
Prebuilt search coil eseernbhi
Ana 'rangier°, circuit
Thoroughly proltselonal finish
You only need aolderIng iron, eorew-
driver, pliers and snip.
As wen on BBC-! and BBC -2 TV

wee Nampo& oda...4w aiweiepe
ter Wisest

£10.90 £15.25
Post 60p 92p VAT is Pow 600 Sr 27 VAT ill

MINIKITS ELECTRONICS Sc CLEVELAND ROAD
LONDON E18 2AN (Mail Order Onlyl

ENAMELLED COPPER WIRE
S.W.G. Ilb reel ;lb reel
10 to 19 1.2-40 L1.35
20 to 29 E2.45 L1.40
30 to 34 [2:60 L1.50
35 to 40 12:85 L1.60
All the above prices are inclusive of postage and

packing in the U.K.
COPPER SUPPLIES

102 Parrswood Road, Withington,
Manchester 20

Telephone 061-445 8753

SUPERB INSTRUMENT CASES by Bazelli,
manufactured from heavy duty PVC faced steel.
Hundreds of people and industrial users are
choosing the cases they require from our vast
range, competitive prices start at a low 75p.
Examples, Width, Depth, Height, 8" x x 3"
£1.55 10" x 6' x 3 11240' 10' x x
£2.75 12' x x 3' 33.60; x 4" x
£1.80 10" x x 12.70; 12" x 8" x 4"
£3.60 7" x x 12.05; x 10" x 6"
£3.60 12" x 8" x r 14;12- x 12" x 7'14-40.
Plus 8% VAT & 50p postage. Over 200 models
to choose from. Prompt despatch. Free lit-
erature (stamp would be appreciated).
BAZELLI, Dept. No. 23, St. Wilfrid's,
Foundry Lane, Halton, Lancaster LA2 6LT.

KIMBER-ALLEN
The world's finest keyboard

Frictionless knife-edge pivots; lam-
inated keys; perfect touch; strong
alloy frame.
KA are the sole makers of the "G"
series gold wire contact blocks.
You get lower prices and delivery
priority by ordering from the
distributor:

ALAN DOUGLAS
Lees Barn Road

Radcliffe on Trent
Notts NG 12 2DS

12 VOLT 21 13 watt FLUORESCENT
LIGHTING (by THORN/AEI)
with diBUSet and onieti switch

Ideal, caravan. boat.
emergency lighting.

etc

rt! Guaranteed£5.50
Inc VAT end post
UM once 57 05 inc VAT

?ViPyr. TelShropshirei

ALUMINIUM PROJECT BOXES, lids and
screws included
Box No. Length" Width' Height Price

7 51 21 I 47p
8 4 4 I 48p
9 4 21 14 46p
0 51 4 I 49p

I 4 24 2 46p
2 3 2 I 38p
3 6 4 2 58p
4 7 5 24 75p
5 8 3 93p
6 10

6
7 3 EI14

Prices include VAT (ate%) but lap should be added
to the total order value for postage & packing.
8 WATT I2V FLUORESCENT LIGHT KIT
Complete Kit including all components, heatsink,
channel, tube, etc. Only £3.49 inc. VAT p. & p.
Ready built L4.10 inc. VAT, p. & p. Diffuser 59p
extra inc. VAT p. & p.
Send cheque or P.O. 's with your order direct to:

ELECTRONICS DESIGN ASSOCIATES
Dept. PE, 82 Bath Street, Walsall, WSJ 3DE.

Phone. Walsall 33652

DIGITAL CLOCK COMPONENTS. AY -5-1224
clock chip, 13-66. 0.3in high economy type
LED displays, DL -704E, Up; 0.6in high ditto,
DL -747E £110. P.C.B. to suit chip and
displays, etc. (two types), Up each. MK 50253
alarm clock chip, 15.50. Full details of both
chips, circuit diagrams, data, etc., free on
request. Add 10p per order and VAT at 8%.
GREENBANK ELECTRONICS (Dept. ECP),
94 New Chester Road, New Ferry, Wirral,
Merseyside, L62 5AG.

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

HOME SCIENTISTS
Get the key to a FANTASTIC WORLD of
previously UNHEARD-OF PROJECTS. The
NEW Boffin catalogue lists LOTS of
HIGHLY UNUSUAL, LOW-COST BAR-
GAINS, READY -BUILT MODULES.
Here are just a few examples, there are
stacks morel
Dazzling MINI -STROBE (pocket size) L350
PEOPLE DETECTOR . £4.20
Big -Ear SOUND -CATCHER /.4.20
Mini DREAM LABORATORY .. /420
Don't take our word for it though! GET A
COPY AND SEE! SEND ONLY 20p and we'll
RUSH YOU A COPY (YOU'LL GET THE
'GOODIES' JUST AS QUICKLY TOO!)

BOFFIN PROJECTS
4 Cunlifie Road, Stoneleigh

Ewell, Surrey
(Mail Order U.K. only)

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.
Available at E31.50 each (including P. & P.).
Kit One: Gates. Kit Two: Flip -Flops. Kit
Three: Shift Registers. Kit Four: Counters.

S.A.E. for further details to:
AUTOMATED HOMES

69 High Street, Ryton, Coventry, CVO 3FJ.
(Mail order only.)
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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 1.5p for catalogue.

RAMAR CONSTRUCTOR SERVICES
Masons Road, Stratford on Avon
Warwicks. Tel. 4879

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

ENTHUSIAST DISPOSING of surplus equipment.
Quantity of tihre p.c. hoards, s/s, dls, Bakelite
sheets, all cut to size 1p/sq. in. Intercom units

each; pocket TXr; crystal insert mks;
Yaxley switches; TX crystak t4500kHz; micro-
wave diode C52/A. 20 -way pvc cable 15p metre.
Also various components. Phone Ware (Herts)
4005.

SPECIAL CABLE OFFER
Coax UR95 3p per Metre. UR70 6p per M. UR43
6p per M. Twin mic cable Sp per M.
Mains Twin PVC Oval, 1610.2mm Sp per M.
4 -core Screened 8p; 61 -core 10p; to Max 23m coils.
20 -core Screened 15p per M; to Max 7m coils.
Equipment wire LI per 100m; L425 per 500; OS
per KM.
Mains Isolation Transformer, 240V, 250 watt L2.95
post 90p.
All items include VAT; Carriage Extra; S.A.E.
samples and lists.

W. H. WESTLAKE, CLAWTON,
HOLSWORTHY, DEVON

GLASS FIBRE P.C.B.s. Send 1:1 master and
50p per board plus 7p per square inch tinned, or
plus 9p per square inch drilled and tinned.
Discount for quantity. PHOTO DESIiiN, 4
Ifightliffe Way, Wiekford, Essex, Still 51,A.

2'14 parcels surplus electronic com-
ponents, resistors, capacitors, switches, pots
etc. LI20 p & p 75p.
Wirewound resistors 2W and upwards
mixed values 120 for El, p & p 42p.
Lights bulbs mixed voltage and wattage eg.
2.5v, 6v, 12v etc. from 0.5 watt upwards,
including panel lights and vehicle bulbs 30
for LI. p & p 30.
R. A. Stobbs, 933 Manchester Road,
Cowlersley, Huddersfield, Yorks HD4 STA

INDESIT WASHING MACHINE service
Manuals. Diagrams, faults. Complete with
spare parts order forms. Send £2.50.
MARCHANT. Domestic Services, Shotton,
Clwyd, N. Wales.

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 13; p Stamps for samples and list.

ADAM HALL (P.E. SUPPLIES)
Unit Q, Starline Works, Grainger Road

Southend-on-Sea, Essex.

FANTASTIC

MEASURES

90
ELECTRONIC

Amazing
8 fields

Volts

MICROTEST

ONLY
x 10 x 18mm

ZERO fl

Value
of measurement

and 40 ranges

NEW

,

80

".',CI

-
at £11.95

1.000V

PRINTED CIRCUIT
BOARD IS REMOVABLE
WITHOUT SOLDERING

rte. S ranges: 100mV. 2V. 10V. 50V. 200V.
(201411 VI. 2% precision on d.c. end cc
Volts s.c. 5 r :1 5V, 10V, 50V. 250V. 1.000V (4kIliV)
Amp. d.c. 5 ranges: 50uA. 5005A. 5mA. SOmA. 500mA. 5A
Amp. s.e. 5 ranges: 2505A. 2-5mA, 25mA. 250mA. 2.5A
Ohms 4 ranges:Low Cl. fl x 1.11 x 10.11 x 100 (from 1/10
di Cl until 5M/l)
V Output 5 ranges: 1.5V. 10V. 50V, 250V. 1.000V.
Decibels S ranges: .13c1B, .22dB. +36t1B. .5018.
+ 62d13
Capacity 4 ranger: 250. 2500. 2,5000F. 25.0000.

SUPERTESTER NOR ICE
- 20.000 Ohm per Volt sensitivity

,.+...--.."--- ---,  Fully screened against external
magnetic fields  Scale width

--7--..-. and smalltime dimensions OH x
95 a 32mm)  Accuracy and

r."":,-, stability 11% in D.C.. 2% in A CI
of indicated reading  Simplicity
and sew of use and readability-
 Full range§ of accessories

 1,000 times overload  Printed
circuit board is removable without £18.50d...0,d.r.ng More ranges than any Accmiorles Eat,'
other meter Ask for free catalogue.
ACcessories (extra) available to convert Microtest 00
and Supertester 680R into following LIGHTMETER,
GAUSS METER, ELECTRONIC VOLTMETER, AMPER-
CLAMP, TRANSISTOR TESTER, TEMPERATURE
PROBE. PHASE SEQUENCE INDICATOR, Cl x 100k11
Multiplier, SIGNAL INJECTOR -Send for detail*

MORE RANGES FOR
LESS MONEY!
AC/DC MultImeter type U4324
A -DC 0 06-3A-6 Ranges.
A -AC 0.3-3A-5 Ranges.
V -DC 06-1206 V-9 Ranges.
V -AC 3-900 V-8 Rings*
Frequency in the range of 45 to 6
20kHz. Resistance 500 ohm to
5 Mohm-5 ranges. Decibel - 10
to +12dB Accuracy -1- 2-5% DC ',',....

+4% AC. Dimensions 167 x 96

"3""nonly £9.25
ALPHANUMERIC NIXIE TUBES 87971

The Alphanumeric
NIXIE tube has the
ability to display
all the letters of
the alphabet,
numerals 0 thru 9
and special
characters in
single tube
From the stand-
point of both read-
ability and elec-

ii,-": -
trical characteris-
tics. the Alpha-
numeric NIXIE tube provides many unique benefits
including * 170V-21mA * All d.c operation * Uniform.
continuous line characters of equal height * Memory
with simple solid state drive circuits * Readability in
high ambient light . 200 footlainberts brightness
* Long. life with no loss of brightness * Character
height 2fin
Bases for alone 11.0p each.

Pries only 99p each plus lop P./P.

JUST ARRIVED! !
NUMERIC INDICATOR TUBES

Ultra -long life. high quality, 0-9 and 2 independent deci-
mal points. Supply voltage 200V d.c. Current 14mA.
Pulse duration 100us Character height 0.51, overall
size 1 4.
Brand new. guaranteed. Surplus to manufacturers
requirements Type B51353st

1-25 £1.00; 25+ 90p; 100+ 80p;
1,000+ price on application.

Add a% VAT to ell Items + 35p P. 6 P.
ELECTRONIC BROKERS LTD.

49-53 Pancras Road. London NW1 20B
Tel. 01-837 7781

PRINCIPLES OF

TRANSISTOR CIRCUITS
by S. W. Amos Price L3.45

NEW EDITION
RADIO VALVE AND SEMICONDUC-
TOR DATA by A. M. Ball Price £2 -SO

110 OPERATIONAL AMPLIFIER
PROJECTS FOR THE HOME CON-
STRUCTOR by R. M. Marston Price L2.00

ELECTRONICS SELF-TAUGHT . . .

WITH EXPERIMENTS AND PROJECTS
by J. Ashe Price 61.10
TRANSISTOR POCKET BOOK by R. G.
Hibberd Price 63.00
PRINCIPLES OF TRANSISTOR
CIRCUITS by S. W. Amos Price L3.45

ELECTRONICS AN ELEMENTARY
INTRO. FOR BEGINNERS by L. W.
Owers Price LI65
ELEMENTARY TELECOMMUNICA-
TION PRACTICE by I. R. G. Smith

Price L1 -SO

SCR MAN UAL INCLUDING TRIACS
AND OTHER THYRISTORS Sth edition
by G.E. Price 11.90
SOLID STATE HOBBY CIRCUITS by
R.C.A. Price 11.20
TEST EQUIPMENT FOR THE RADIO
AMATEUR by H. L. Gibson Price L205
FOUNDATIONS OF WIRELESS AND
ELECTRONICS 9th edition by M. G. Scroggie

Pr ice 1.415

* PRICES INCLUDE POSTAGE *

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books

19-21 PRAED STREET
LONDON W2 INP

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

BP I 1=aONIELECTRONICS
COMPO E

t
AC126
AC127

0.13
0.13

1313138
B0139

029
11.23

292218A
292219

0 NI
0.171

AC128 0-11 BD140 0.32 2142219A 0.18
AC151 0.18 BOY% 1.00 292221 0171
AC152 0.23 BF115 0.20 2N2221A 0.18
AC153
AC178

0.27
0.14

BF200
BF194

0.20
0.00

2142222
292646

0.171
0.30

AC187K 0.27 BF195 0.89 292904 0.18
AC188K 0.27 BFI98 0.12 292905 0 18
AD161 0.35 BF199 0.12 292906 0 -la
AD162 035 BF257 0-24 292907 0.11
BA102 0.10 BF258 0.24 2929260 0.09
BAX13
BAX16

603
0-04

BF259
BFX29

0.24
0.22

293053
293054

0-20
0.40

BC107 0.00 BFX30 0.22 2N3055 0.45
BC108 0.00 13FX84 0.20 293393 0.12
BC109 0.00 BFX85 0.27 2N3441 0.58
BC147 0.00 BFY50 0.19 293442 0.96
BC148 0.00 BFY51 0.19 2N3638 0.10
BC149
BC167

0.00
0.10

BFY52
BY128

0.15
0.11

293638A
293702

0.10
0.10

BC188
BC169

0.10
0.10

BY127
0A47

0-11
0.08

2143704
293706

0.10
0.10

BCI82
BC103

0.09
0-00

OA90
0A91

0.04
0.04

293708
293771

0.10
1-25

BCtO4 0.00 0A200 0-05 293772 1 35
BC2t2
BC213

0.100a
0.11114

0A202
!Nita

0.08
0.04

293773
2N36104

2.00
0.11

BC214
BC237

0.91
0.08

194004
194007

0.05
0.011

2N3908
295294

0.12
0,15

BC238 11.01 194148 0.03 2N5298 0.35
BC239
BC307

0-011
0.09

1S920
29697

0-05
615

2N3754
2N3819

020
0.30

BC308 0011 2N61)8 0-14 2814038 0.55
BC309 OAP 29708 0-10 2144037 0.40
BC327
BC3211

0.12
0.12

29708
2N916

0.10
0.23

294021
295060

0.90
0.25

BCY70 0.13 2N1305 0.25 2144209 0.25
BCY71
BCY72

0.13
0.12

291307
291308

0.25
0.25

295447
295449

0,13
0-11

00135 0.25 291613 0.15 295457 691
00138
80137

0.211
0.27

291711
292218

0.15
0.171

295458
296027

0,07
0-48

FULLY GUARANTEED
Mail order only VAT extra p&p 20p
Bridge Electronics
PO Box No.10 Fishponds Bristol BS162LX
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TTLs BY TEXAS OP. AMPS VOLTAGE REGULATORS (PLASTIC)7400
7401

13p
Up

7483
7464

80p
95p

301A Ext. Comp. 8 13M DIL 36p
769 Ext. Comp 8:14 pin DIL 30p 723 1 amp  Ve Ve

Transistors
AC126,7 11p

MJE340 45p
MJE2955 99p

2N3054 40p
2N3055 50p

7402 14p 7485 120p 710 088. Comp. 14 pin OIL U 14 Pin DIL 459p- 5V 7805 140p 7905 2009 AC128 110 MJE3055 659 2N3442 140p
7403 16p 7486 30p .741 Int. Comp. 8,14 pin DIL 22p 12V 7812 140p 7912 200p ACI41/2 II1p MPS406 30p .2N3702 3 lip
7404
7405

169
16p

7489
7490

2700
40p

'747 Dual 741 14 pin OIL 70p
748 Est Comp 8 pin DIL M P

Data Sheets on
Vol.. .Rags.

15V 7815 140p 7915 200p
18V 7818 140p 7918 200p

AC176 11P
AC187 139

MPS412 50p
MPSUO6 62p

2N3704 5 lip
2N3706 10p

7406 38p 7491 75p 776 Programmable Op. Amp. 109 each 24V 7824 140p 7924 200p AC188 12p MPSU56 78p .2N3707 lip
7407 36p 7492 45p TO5 140p AD149 43p 0C28 65p 2153708 9 9p

OPTO-ELECTRONICS7408 169 7493 40p CA31306 COSMOS Op. Amp. 8 pin AD161/2 309 0C35 48p 2N3773 220p
7409 20p 7494 75p OIL imp OCP70 30p Seven Segment Displays AF114,5 lip .0041 2 16p 2N3866 70p
7410 14p 7495 65p LM3500 Goad Op. Amp. 14 pin OCP7I 120p 3015F 0.3 DIL 1209 AF116,7 16p OC44 5 16p '2N3904 lap
7412 23p 7496 789 DIL 70p ORP12 SOp MAN3M 0-127in. PCB 1109 AFI39 33p OC71 18p 2N39056 18p
7413 Up 74107 30p 'MC1458 Dual Op Amp. 8 pin DIL 7043 ORP60 609 DL704 0.3in OIL 1359 AF239 409,., '0072 20p 2N4058 15p
7414 60p 74121 30p NE5367 FET Op Amp. T05 2759 ORP61 60p DL707 0-3M DIL 135p BC107,0 'RI OC83 28p 2144060 15p
7416 33p 74122 48p 2N5777 40p DL747 0-6in DIL 225p BC109C 10P

8C14716
TIP2955 709 '2N4289 20p

LINEAR I.Ce.7420 149 74123 68p LEDS: TIL209 Red 14p; TIL211 Green 30p 79
BC149

TIP29A 40p 40361 38p
7422 189 74141 65p *CA3028 Diff Cascade Amp. 8 DIL 50p IP13C157

.TIP30A 48p 40362 40p
SCR-THYRISTORS OTHER7423 34p 74151 72p CA3046 5 Transistor Array 14 OIL 509 lip

EIC158/9
TIP31A 52p 40410 55p

7425 30p 74153 959 .CA31:148 Goad. Low Noise Amp. 16 IA 50V 105 40p BT106 Stud 10p TIP32A 58p 40411 225p
7427 37p 74154 150p DIL 200p 14100V TO5 42p 1A 700V 140p 43C189C 129...

BC177 l',' TIP33A 90p 40594 75p
7430 149 74155 76p 'CA3089E FM IF System 16 DIL 2009 14400V T05 52p C1060 Plastic TIP34A I15p 40595 85p
7432 25p 74156 76p CA3090 FM Stereo Dec. 16 DIL 160p 14600V TO5 70p 3A 400V 55p BC1711 lip TIP35A 225p
7437 25p 74160 99p ICL8038CC VCO Fun.. Gen. 14 DIL 2759 34100V Stud 409 MCR101 TO -92 BCI'79 Up

BC1823 TIP364 275p FETs
7440 14p 74161 99p LM380 2W Audio Amp. 14 DIL 110p 34400V Stud ?Sp 0 5A 15V 25p 10p

BC184 11p TIP41A 65p BF244 36p
7441 65p 74162 99p LM381 Stereo Preamp. 14 OIL 1110p 74100V T05 .- HS 80p 2N3525 TO -66 TIP42A 70p 'MPF102 30p
7442
7447
7448
7450
7451

60p
75p
70p
15p
16p

74163
74164
74166
74175
74180

99p
120p
126p
85p

loop

M252 Rhythm Gen. 16 DIL 900p
FMMC1310P

 MC1312
Stereo Dec. 14 OIL 1759

MC1314 / SO Ouad Dec. 14 DIL 1100p
MC1315

74400V TO5 4- HS 90p
16A100V Plastic 1110p
164400V Plastic 100p

5A 400V
9192N4444 Plastic

BA 600V 1859'2N5060 TO-92ZTX5004
084.30V 30P

BeCC218127
34:

-.13C213 109
BC214 14p
BCY70 fig

'

"ZTX108 9p
ZTX300 13p
ZTX50 .15p

Up
2N697 13p

MPF103 30p
MPF104 30p
MPF106 30p
'2N3819 25p
'2,43020 571)

7453
7454
7460
7470

16p
Up
159
27p

74181
74182
74185
74190

298p
82p
1359
144p

MFC4000B 5W Audio Amp. PCB 5p.
""MFC6040 Electronic Attenuate, 90P

MM53I4N 6 Dig Clock. 24 DIL 430p
NE555 Timer 8 DIL 45p

VAT RATES
All't t 8% EXCEPT' erns°0where marked  which
are at 25%.

2N5062 TO -92
13A 100V

.2N50,4 TO -92
35,

0 8A 200V 40'

BCY71 22p
00123 106p
B13124 Up
BD131 Mp
00132 40p

.
2N706 12p
2N708 lap
2N930 lip

2N3823 50p
2N5457 30p
110450 "F
 2N5459 30p

7472
7673

25p
309

74191
74192

1419
1209

NE556 Dual 555 14 DIL 100p
NE561 PLL with AM Domed 10M

-NE562 PLL with VCO 16 DIL 3259

TRIACS OTHER
100V 4G0V 500V 40430 Wip

BD135 43p
BD739 Up

2N1131 2 18p
2N1304 5 219

28p

MOSFET0
3N128 ?Sp

7474
7475

30p
45p

74193
74194

120p
108p

.NE563 PLL FM IF Demod 300p
.,
. amp asp 110p 120p 40486 119p
6 amp Up 120p 150p 40669 9Sp

BD140 70p
BF115 22p

2N1306
2151613 20p 3N140 asp

315141 75p
7476 30p 74195 759

NE565 PLL 11 DIL2909
1509 10 amp 109p 180p 200p ektoc BF167 23p 2N1711 20p ,,,,,,, ..,,.

7480 50p 74198 198p
NE566 PLL Fun. Gen. 8 DIL

15 amp 145p 200p 220p DIAC 219 13E173 25p 2N1893 30p 40673- s'i;
7482 709 74199 1809

NE567 PLL Tone Decoder 8 DIL 150p
2567 Dual 567 14 DIL 3709 BF257 32p 2N2219 20p

DIODES IN4001 SpSN72733 Video Amp. 14 OIL 12"TBA800
'BFR39,40 30p
BFR79410 Mip

2N2221 2 201,
2N2369 14p

UJTS
TIS43 27p

C-MOS Is BRIDGE "BV100 259 IN4004 0p40004E 199p 4028AE 1409 Audio Amp. OIL 110p
RECTIFIERS BY126 12p i yN400 to BFRES 309 2N2484 sep 2N2160 SOp400146

4002AE
19 40294E

40484E
196p
140p

TBA810 7W Audio Amp. OIL 100p
.713820 2W Audio Amp. OIL sop *25A 100V 209 BY127 129

.0A47 7p
IN4148 4P 13FX134 26p 2N2904 5 20p

2N2926RB. 70
2N2648 35p

40094E
4011AE
40134E
4016AE
4017AE

Sip19

p
19p
519
50p

115p

40474E
4049AE
405446
40554E
40564E

137p
Sep

196p
1116p

135p

TEIA1200 FM IF System 16 OIL 2009
XR2240 Prop Timer Counter DIL 370p

"ZN414 TRF Radio Re..eiver 110p
Basic data sheets at 10p each I. SAE

1A 50V 22p
'IA 100V 24p
'1A 4001/ 27p A 600V 30950
'2A 50V 30p

'0A70 Op
0A79 7p
0481 7p

00185 9p
6p

ZENERS
3-3V to 33V

.400mW 9p

110
Tunnel

BFX85/6 25p
BFX87 209

:P.(.11$
24p
lip

BFY5I 1Sp

'2N29260 Ilp
2N2926YG 9p

302N 53 18p

2N4871 709

PUJT
2 7 411p

LOW PROFILE OIL SOCKETS BY TEXAS M252 RHYTHM GENERATOR
Drives 8 sound generators, 15

40184E 229p 40694E 37p '0490.24 100V 359
'2A 400V 45p

. 0491 6p AEY11 50p
BFY52 I6p
BRY39 3494022AE 169p 40714E 28p 8 pin 13p, la pin 14p, 16 pin 1Sp. 24 pin SOp. 2A 600V 48p *0A95 7p200 Varlcap

13B105
BSX19/20 lip programmable rhythms. 16 pin4023AE

4024AE
4027AE

21p
1109

7Sp

40814E
45104E
45114E

19p
130p
200p

INSULATORS: Mica plus 2 bushes for TO66
and T03. 5p.

*4A 100V 60p
BA 100V 65p

6p
04202 7p

4p

30p
Nols
ZIJ 909

.BUI05 140P.BU108 250P
OIL. 29 plus 25% VAT and 20p
P & P. Data 25p plus S.A.E.

Minimum order E2. P & P. 20p MAIL Colleges. NLY
Govt . lls. etc . orders welcomePlease add VAT as shownTEC HNO MAT C LTD.

54 SANDHURST ROAD
LONDON. NW9
Tel. 01-204 4333

INDEX TO ADVERTISERS
Adam Hall (P.E. Supplies) 87 Eagle International 57 Osmabet 76
Alfa Electronics 84 E & A Products 73
Associated Leisure 82 Eaton Audio 80 Phonosonics 74, 75Astro Electronics 14 Electronic Brokers 86 Precision Petite 76
Automated Homes 86 Electronic Design Associates 8, 86 Pulse Electronics Ltd. 81Axial Products 84 Electro Spares 86
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Bomber. B.. Electronics
Barclay Electronics
Barrie Electronics

14
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Elliot Blunt Audio 77
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18, 19
37
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Bollard Electronics
86
34 Flairline Supplies 76 Riversdale Electronics
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70, 71Beta Devices 84 R.S.T. Valve Mail Order Co. 83B.H. Components 34 Garfields 86
Bib-Hi-Fi Solder
Bi-Pak
Bi-Pre-Pak Ltd.

8
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17

Greenweld Electronics 74

Harverson s 15
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Saxon Entertainments Ltd.

86
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Henry's Radio 77
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Sugden, A. R.
Swanley Electronics

2
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57

cover ii Centre 85
London Electronics College 85
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Doram
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TniriLITTLIT1_11 electronics
Dept.2, 56, Fortis Green Road,

Muswell Hill. London, NIO 3HN.

telephone: 01-883 3705

FyC - MOS
4' 1_21. 25-99 I0Aip

CD4000AE 19p 171? 149'
CD400IAE 19p 17P * 149 
C13400261 19p 170' 141/ 
CD4006AE 11.59 E1.33 ' E1.06
CD4007AE 23p 1911' 15P 
CD4008AE El .75 11.46  11.17
CD4009AE Use C04049
CD4010AE Use C04050.

I.C. SOCKETS

.r
Pin Sockets, pins in strips
of 100. /hot snip oil what
you need. 65p per strip
pun, in /,e *
Bpin IS 24 pin 26p. 105
14 pin 13, 2,3 6

16 pin 15p 36 39 ,
1-

555 (8 pin dip)V 55P

555 (10-9911 810 
556 (Id pin dip, £1.29'

703 (RF/IF Amp) 66p
709 (8 pin dip) 38p
709 (70-99) 45p
709 (14 pin dip) 39p
710 (6 On dip) 39p
710 (T0-99 45p

LINEAR
AY -I-0212 16.93
40-1-5051 11.44
AY -5-1224 13.95 *

AY -5-3500 16.59
AY -5-3507 16.59
AY -5-4007 17.94 '

11940002 13.01

CA2III £1.19

I.C.'s
LM2111 01 '12
LM3900 69p
LM3909 66p 

MC1303L E1-94
MC1306P 85p
MC1310P £2,10
MC1312P 12. 52
MC1314P £4.34
MC1315P £4-85

SN76COIN (TAA6111 E1.82
SN76003N £3.30
5N76013N 11.98
5N76023N 11.98
SN76227N(MCI327) 11.89
51,176537N E1.86
5N76544N 11.81
5N76550-2(TAA550189p
5N76552-0 BIp
SN76660N(TBAI 20) 75p

CD4011AE 19p 17p 14
CD4012AE 14 17p 14p

FREE CIRCUITS 710(14 pin dip) 4443
711 (TO -99) 51p

CA3045 11.69
CA3046 84

MC1327P £1,48
MC1330P 89p

SN76666N (CA3065111 .12

CD4013AE 59p 5043 48p
C5401448 11.75 11.46  11.17
CD4015AE £1 .75 11.46  £1.17
CD4016AE 55p 4843 44p

CD4017AE 11.29 E1.07 939

CD401841 £1.89 E1.56  11.25
CD4019AE ER4 66p 539

CD4020AE E1.97 11.64  11.31
CD402IAE 11.75 11.46  11.17p
CD40734£ 19p 17p 14p

CD4022AE E1.83 £1 .53  £1.27
CD4024AE 11 .26 11.05 84p

C04025AE 19p 17p 14p

Cso
is

Linear
135p.
and

15

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

1.0 .'s worth El . or more
if sold alone) ConNins circuits

pin connections
Amplifiers 250 rnW to 20 worts

5 Audio Pre -Amplifiers
Tape Pre -Amplifier
Power Driver
1.trurnent Amplifier (811.1)
General Purpose Min; Amplifier
D.C. Controlled Gain Control
Micna-mini radio (2 I.C's)

711 (14 pin dip) 4443

720 (A.M. Radio) £176
723 (T0-99) £1 09
723 (14 pin dip 5543

741 (13 pin dip) 3043
741 (36_99) 43p

741 (14 pin dip) 3643

747 (14 pin dip) El -04
748 (8 pin dip) 4243

748 (TO -99) 46p
748 (14 pin dip) 49p
753 (F.M. 1st I.F.)

E1.08
75491 88p 

CA3053 59P
C43065 El .60
CA3075 El .64
C43078 £1.2b
CA3080 5911.

CA3081 El .86
CA3082 11.86
CA30891 (TDAI 200) 12.43
CA3097E 11.67
CA3123E 11.76
CA3130 84p

CA3401E (LM.3900) 681,

CA36001 11.44

MC1339P El  60
MC1350 68p
MC1351 92p

MC1352 92p
MC1357 £1.60
MC1358 (CA3065) El  23
MC1375 £1.56
MC1455 (555T) 65p 
MC1456CG CI - 77

MC1458CP1 89p
MC14613G £2.30
MC1495L E443
MC1496G £1-01

TAA?63 £1.50
TAA300 /2.16
TAA3I0A £1.87
7AA370 £1 .44

TAA350 £2.43
744370 13.45
744550 75

14A570 12.75
146700 £5.03

1BA1205 11.25
18A231 El .02
T8A2131 (7231 E2.59

CD4026AE £2.79 12.32  £1.86
CD4027AE 98p 132p 65p PHOTO -DARLINGTON

75492 £1.10
MC3302P £1  65

1545000 13.16
7845200 13.85

CD4028AE 11.53 11.28  11.02
CD40?9AE 11.89 11.56  11.15 Vceo 25v 2N5777 e Regulaton 100 mA 1005T1 (T0.3) EI.46

MC3401P 81P 1845300 13.27
16A5400 13.'2

CD4030AE 7143 5943 47p

CD4035AE 11.75 11.46  11.17
CD4040AE 12.01 El .69  11.34
0040124E 11.49 £1.24 99),

C04046AE £0.15 11.79  11.44

Vcba 25, / C'
Vebo 8' ///V
II 250 mA 4;

70 :11, ,.....e )

78105WC (10-921 60p
78L12WC (10-921 60p '
78LI5WC (10-92) 64 
Regulators 100mA

103611 110.31 11.46
103711 (T0-31 £1 .46
L129 (507-33) 85p
L130 (501-32) 85p
L131 (SOT -32) 859

MFC400013 EP
MFC4060A LP *
MFC6030A '"'" *
MFC6040 11 01

MM5314 14.80

1165500 15.29
TE1656000 15.29

TBA66A 11.03
1866758 11.03
TBA625C 1103

C0404968 696 58p 44
C0405041 69p 58p 4643

CD405IAE 12.78 £2.32  11.85
I /NE.- I -LIMY

78L05AWC (71366256) 90p
78L12AWC (79662591 'DP LM30IT (10-99) 65P
78L15AWC (TBA625C) 94 LM3015 (8 dip159p

MM5316 £9.99

MVIRSV (TO -3)11.45 .
TBA651 £1.87
1167200 £2.79

CD4052AE E2.78 £2.32  E1.85
CD4056AE 12.12 11.76 El .41

pin
LM30141)10-991 67p

Reguloton 500mA LM301A 5(8 pin dip159p
MVR12V (T0-3) £1.45 
MVR15V (T0-3) £1.45 

TBA7500 12.79
764800 11.11

C04060AE E2.39 11.99 E1.55
CD406649 11.13 94p' 75p

C0406848 78P 24p I9p
CD4069AE 28p 24p 14
CD4070AE 28p 24p 19p

C0407(61 28p 24p 19p

CD4077AE 7Ip 599 47p

1110,1°1-1!'£125
Ji "'

NEW LED Linear Cunors
each device contains 10 light

78M05HC P -35
78M12HC £1.35
78MI5HC £1.35
78M113HC £1.35
78M24HC £1.35

Regulators IA

LM307 T (10-991 54
LM307 5 (8 pin dip) 579
LM308 1 (10-991 11.96
LM308 5 (8 pin dip) 913p

LM308A T (TO -99) 17.92
LM3084 5 (8 pin dip)16.90

P4'
£1  16

NE555V
epp s

NE556
13 .1 e

NE560B £5.06
NE561B £5.06

T8A8105 E1.24
16681065 El .24
TBA8.20 84
TBA9200 £4.71
7649900 14.71

1C42700 15.24

CD40814E 28p Np 19p

CD408?AE 28p 24p 14
CD4085AE El .78 11.06 84
CD4CEAAE 11.28 11.06 85p
CD40934E 11.56 11.20 11.04
CD40994E 12.95 12.46 11.96
CD4511.48 £2.36 £1.79 £1 .44

eml sting diodes in a 20 pin dual-
in -line package. Ideal for .110
state analogue m eeeee 01 dials
Type 101 RED 12.26. Complete
with leaffet.

74 TTL

7805KC (T0-3) 12.09
7812KC (T0-31 12.09
78I5KC (T0-3) 12.09
78IBKC (10-3) 12.09
78241C ITO-31 12.09

Regulators IA

LM309K 12.34
1M339 12.25

1M370N 12.85
04371 E2.08
LM372N 11.99
1443732 12.99

NE562B £5.06
NE563 £2.96
NE565N £2.63
NE566V £1 67
NE567V £2.63

S06000 £1-22

TCA760 12.16
ICA8000 17.24
TCA8305 E1.04
TC6940 12.25

1061054 El .50
7041200 12.43

0045284E 11.30 11.08 87p
(le
s;$ 1-24 25-99 100'

7805UC (T0-220) 11.72
78I2UC (TO -220) E1.72

LM377N 12.71
048.0 11.25

2514144 £3.0.3

SL415A £2  75 704I405 80P
TDAI412 80p '

3 !/2 DECADE lIVAI I.C. 7400 14. 2, 10p
78I5VC (TO -220) El .72 '
78I8UC (10-220) El .72

i.m38! 11.85
El

SL437D 17,05
SL440 £2.84 . T04I415 OP

7401 lip.
7402 4P

2p 10p

OP 10P
71324UC (TO -22011.72

LM3132 .66
1,033 613p SN75491N 813P *

TDA2010 T.I3A.
TDA2020 T.BA.

7403 0pIIp
IC L8030

tM1820 11.03 SN75492N £1 10

1 MB 704 6p 3p I
13.52

ZN4I4 Leaflet free with devtces 110Polone I
ULN2111A E1.52

I =ICI 7408
7409

6p.
643

3p 1 I p

343 ill MCI310; 4 free ZN414 £1.26
1

1:11 =1:11
7410
7413

6p.
29p.

3p. Ilp
24p. ?Op LED

2, 8 5 Leaflet

DISPLAYS

with devices (14 alone)

DIGITAL SWITCH
t` 7417 27p 22;p 20p

This stote-of-the-ort MOS L51 chip contains

7420 16p 13p 14
7427 27p 224' 18p

Litronbi Double Digit Displays NEW0.5" Common Anode; 2 R/1-1
, i. a--..

,, BCD encoded digital

all the logic necessary fora 3; decade, dool
slope integroting, automatic polarity detecting
DVM Supplied with free data and circuit
booklet. 4 7 -', 350/

7430 1643 13p I 1p

7432 2743 l2 }43' 189

7437 ye 221P" 18P

7441 75p 62p 50p

7442 659. 55p 43p

Oecirnol Points ee
01721 i 1.9 1 Ii
DL727 0.0 to 9.9 ..I
Suitable for Clocks, Meters, . I I

A
A .
.",. -

-' i

-8

switch
Reading 0 to 9. Suitoble for
digit., dock alarm setting
DVM input Sealing etc.

OUR PRICE ONLY 16.59. 7445 8543 7143 57p
Instruments, Channel Indicators ir 
Our price 14.75 each

mi 1 10 9. 11.49 each

7447 81p. 7543 65p , 1:3 6 V%
(Data and Circuit Booklets alone 20p.1 7448 7543 6243 0p

Red GaAsP

The 4).44220 tick rock 7 95p 3p
74704474 30p

8

25p
6/p
?Op

tow cost
Motorola MUD 500

033- titronix DI. 707 Seri. silly/. oil El .132. each (Red only/
0.33" Monsanto MAN 50/70/8W3600 IA/ st oll 11.82' Each /Red, green, yellow, Orange)

Another marvel from G .1 . A 16 pin
12-24 hr. Clock 1.0 . with 25 pin copobility
and low external parts count. Supplied with
manufacturen detailed leaflet 13.95pOnc.
VAT) (Leaflet alone 2043.) Full Kit

7472 2543 2Ip 17,
7473 30p 25p 20p
7474 32p 6p 2Ip
7475 47p 39p 3Ip
7476 PP' 2643 2I0

in a 1092 package
t.--,.4,i

.?,. i

1543.

0.33: xc iton XAN 70 Series st . ,/./ all £1 .49' Each (Red Green, yellow)
0.43, Monsanto MAN 4000 Series Vill'i. oll 12.37. Each (Red, Green, Yellow, Orange)

0.63 Li tronix 1,1747 'Jumbo' Series 1/ Al 12424 Each (Red only /
Common Cathode as Common Anode (Red only)

NOTE: MAN 4000 Series pin outs are 14 pin dil the some as MAN 50; 70 and 80 series.

case) available towards
end of 1975. None Viva for details. rl 748? 7543 64 50p

7485 11.30  11.09 87p LIGHT EMITTING DIODES ContV
7486 32p 26p. 2Ip Free snap -on plastic repine, Qar Balk Buying Power enables o(q;),MULLARD MODULES
7489 12.92 12E10 12.10
7490 49p 40 32p

.......

0.125" (,., '5s, 0.2" reprtoF 0, Special Offer,
hens 414 lens dia. lens .,l'i/s,. 0.33,, (LIT 7071 90p.linc. VAT,

Still make the simplest, highly
reliable F.M. tuner

7491 65p 55p 4.59

7492 57p 46p. 36p

dio dia .

(Tit 209) /WED 6501 "lis.'', 0.63 (LIT 7471E1.99 .'(inc. VAT)
1/ 10. 100 I/ ID' 1001 I' 10' 103'

... 7493 4543 4043 32p
7495 67p 55p 45p Red 16p 15p 139 24 24 22p. IBp 16p 14 oProIsinitTORS

.-...............
74100 01 .08 89p 72p
74107 35p* 2843 22p

74121 34p' 289 23p

G-een 27p 24p 22p
Orange 27p 24p 22p*
Yellow 3443 31p 29p*

33p 30P 27p'
339 30P 27p'
35P 3'4 7943

30p 27P 25P ILI 4N25 or 111116
30p 27p 259 6 pin industry standord package
35a 33P 34 2.5KV isolation 11.00..w.74122

A
'. -----...................

47p 39p 3Ip
74141 7Bp 63p 53p
74145 68p.

MAINS TRANSFORMERS
58p. 48p Secondaries

' /
14311144 Varactor front end £9 60 vie",
LP1185 1.F. Strip £6 95 L/
LP1400 Muliplex decoder £9 02

74154 El .67 £1.48 84
74174 EI.00 ' 83p 67p
74180 E1.06 88p 71p

74181 £3.20  E1.50 E1.90
74192 11.35 '11.14 9043

74193 11.35  El .14 90p
74196 El .64 El .34 99p

6-0-6V 100 mA 97p

9-0-9V 100 mA 9743.

12-0-1N 100,4 97p '
20-0-200 I A 14.55
24-0-24V 500 mA 12.413

28-0-28V I A 16.113

IA 2A dA

0-9-17 V 11.95 * 12.27 12.64 
0 11 15 20 24 30 V E2.48. 14.15. -

0 24 30 40 48 60V 15.18  17.02 -
0-19-75-33-40-50 y 12.70 13.40 4, 14.53

p.p. on transformers 10% of price min. 20p

iniirstill I N1.11
It en followed by cr Overseas Customers

. VAT at 8% deduct 2/27 f

00,0011 & po,k ing 20,, Data Sheet and photocopy service avollable 10p. per page
oin Orden for 16.over post

all others include 25% i terns. 1/5 from arisen free. Except transformers Advert No.14 of Series 8 CALLERS WELCOMED
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FREE
To PE READERS

THE CURRENT
MAPLIN SUPER CATALOGUE

UNTIL JANUARY 31, 1976
Projects for you to build
4 -digit clock, 6 -digit clock, 10W high quality
power amp., High quality stereo pre -amp.,
Stereo Tuner, F.M. Stereo decoder, etc.,
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. .. 132 pages!
ALL IN OUR SUPER CATALOGUE
REALLY GOOD VALUE FOR MONEY AT JUST.,..400:

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 klimited number of stops.
Leaflet MES52, price 15p, describes the extension
of the organ to two keyboards each with five voices
and the extension by an octave of the organ's
range.

Solid-state switching and new footages along with
a pedal board and a further extension of the
organ's range are shown in leaflet MES53, priced
at 35p. (Prp-.0,,bhcanon price 15p.'

No more doubts
about prices
Now our prices are GUARANTEED
(changes in VAT excluded) for two
month periods-and we'll tell you
about price changes in advance for
just 30p a year (refunded on
purchases). If you already have our
catalogue send us an S.A.E. and we'll
send you our latest list of
GUARANTEED prices. Send us 30p
and we'll put you on our mailing
list-you'll receive immediately our
latest price list then every two months
from the starting date shown on that
list you'll receive details of our prices
for the next GUARANTEED period
before the prices are
implemented'-plus details of any
new lines, special offers, interesting
projects-and clip -off coupons to
spend on components to repay your
30p when used as directed.
NOTE. The price list is based on the Order Codes
shown in our catalogue so an investment in our
super catalogue is an essential first step.
Call in at our shop, 284 London Road,
Westcliff-on-Sea, Essex. Please
address all mall to P.O. Box 3,
Rayleigh, Essex, SS6 8LR.

NOW TURN TO PAGE 33
FOR A SELECTION
THE COMPONENTS
WE STOCK

SYNTHESISER
A reprint of tie com-
plete article giving

full construc-
tion details
published by

"Electronics To-
day International"
between January -

September '74 of the International Voltage
Controlled Synthesiser, developei as a
"state of the art", now available, price
£1.50. S.A.E. please for specifiCaticn.

A really superor high
quality stereo graphic

equalise as
described in the
January editi3n
of "Electronics
Today Irite.r-

national". We s:ock all
the parts (except wood-

work) including the metalwork dril ed aid
printed. 15p brings you a reprint of tie
article.

P.O. Box 3 Rayleigh Essex SS6 8LR.
Telephone: Southend-on-Sea (0702) 4410


