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topic aerial. V.H.F. tuning capacitor, resistors,
capacitors, transistors, etc. Will receive T.V.
sound, public service band, aircraft, V.H.F. local
'lotions, etc. Operates from a 9 colt P.P. 7
battery (not supplied with kit).

Complete kit of parts 171 S P.P. and Ins. 55p

REDUCTIONS
ON ALL KITSFOLLOWING
VAT CHANGE

COMPLETELY SOLDERLESS
ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

 4 Transistor Earpiece  O Transistor Push Pull
Radio Amplifier

 Signal Tracer  7 Transistor Loud-
 Signal Injector speaker Radio MW/LW. 5 Transistor Short Transistor Tester NPN Wave Radio

E.C.K. 4
7 Transistors, 8 tuneable wavebands, HIV. LW, Trawler Band.
3 Short Wave Bands. Receiver Hit.
With Sin x Ilin loudspeaker. Push pull output stage.
vain control, and rotary switch. 7 transistors and 4 diodes

section chrome -plated telescopic aerial. S in sensith I
I eady wound terra° rod aerial, tuning capacitor, resistors,
capacitors, etc: Operates from a is P.1'. 7 battery (not
'applied withwith kit).

Complete kit of parts £6.55 P.P. and Ins. 55p

NEW EDU-KIT MAJOR

o 0°'

 BAtteryless Crystal Rallis
 One Transistor Radio 2 Transistor Regenera-

tive Radio 3 Transistor Regenera-
tive Radio-PNP  Electronic Metronome  Audible Continuity 4 Transistor Push Pull  Electronic Noise Genera- Tester

Amplifier tor  Sensitive Pre -Amplifier.
 24 Resistors 9 21 Capacitors  10 Transistor,  31* Loudspeaker  Earpiece  Mica Baseboard
 312 -way Connectors  2 Volume Controls  2 Slider Switches  1 Tuning Condenser  3 Knobs
 Iteady Wound BIVJAV/SW Coils  Ferrite Soil  61 yards of wire  1 yard of sleeving, etc,
Complete kit of parts including construction plans

Total building costs £9.00
P.P. and Ins. 65p
(Overseas Seamail P. & P. CI 50)

V.H.F. AIR
CONVERTER KIT
Build this converter hit and
receive the aircraft t band by
placing it by the side of a
radio tuned to medium wave

the long wave band and
operating as shown in the
instructions supplied tree
with all parts.

Uses a retractable chrome
plated telescopic aerial, gain
control, %%ILE. tuning
capacitor, transistor, etc.
All parts including case
and plans

13.95 .76: mns

POCKET FIVE
Now with 3in Loudspeaker

:1 tunable wave-
bands. MW, LW
and trawler band.
7 stages, 5 transis-
tors and 2 diodes,
supersensitive ferrite rod
aerial, attractive black and '

gold ease. Size 51in x I in
31 in approx.
Complete kit of parts inehr e ,.l ruction plans.

BuildTriogtaostsandl
i360 rr; sP.. I

NEW

Everyday

Series
Build ibis reciting
new series of
designs.
E.V.5. 5 Transistors and
2 diodes. MW/LW. Powered by 4I V
battery. Ferrite rod aerial, tuning condenser, volume
control, and now with 3in. loudspeaker. Attractive
CAM, with red speaker grille. Size 9in. x (ilin. x 2 :in.
approx. All parts incln Iiu^ts and Plans.

Total Building costs 14.30 P. & P. + Ins. 50p

E.V.6. Case and looks as above. 6 Transistors
3 diodes. Powered by 9V battery. Ferrite rod aerial,
3in. loudspeaker, etc. MW/LW coverage. Push/Pull
output.
All parts including Case and Plane.

s Total Building costs £4.9 StP. & P. + Ins. 55p

E.V.7. Case and looks as above, 7 Transistors and 3
diodes. Sin wavebands, MW/LW, Trawler Band SW1.
SW2, SW3, powered by 9V battery. Push pull output.
Telescopic aerial for short waves. 3in. Loudspeaker.
All parts including Case and Plane.

Total Building Costs 163S & P. +

ELECTRONIC CONSTRUCTION KITS .1

timisr.tor, and :3 diodes. Push pull output.
E.C.K. 2 Sell Contained Multi -Band

V.H.F. Receiver Kit.

Ito loudspeaker, gain control, superb 9 section
yel ratchet and retractable chrome plated tele-

1411(;;;i1,

Including Construction Plans

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
* Electronic Metronome
* 4 Transistor Pull/Pull Amplifier

All parts including loudspeaker, earpiece, MW ferrite rod aerial,
capacitors, resistors, transistors, etc.

Complete kit of parts 16S S P.including conetruct ion Mato+Ins. 05p

ROAMER TEN MARK 2
WITH VHF INCLUDING AIRCRAFT
Now with free earpiece and switched socket. 10 tran-
sistors. Latest 5' x 3' loudspeaker. 9 tuneable wave-
bands . MW 1 , MW2, LW,SW1, SW2, SW3,trawler band.
VHF and local stations, also aircraft band. Built in
ferrite rod aerial for MW/LW. Chrome plated,
6 section telescope
aerial, can be angled
and rotated for peak
short wave and VHF
listening. Push pull
output using 600rnW
transistors. Car aerial
socket. 10 transistors
plus 3 diodes. Ganged
tuning condenser with
VHF section. Separate
coil for aircraft band.
Volume on/off. Wave
change and tone controls. Attractive Case in rich
chestnut shade with gold blocking. 9in. x 7in. X 4in.
Easy to follow instructions 1068 and
and diagrams. Total build- Ins. 65p
costs:

EDU-KIT
Build Radios,

Amplifiers, etc.,
from easy stage

diagrams

Five unit
including

master unit
to construct

Components include.
Tuning condenser, 2 volume controls, 2 slider switches,
fine tone 3in moving coil speaker, terminal strip.
ferrite rod aerial, battery clips, 4 tag boards, 10
transistors, 4 diodes, resistors, capacitors, 3 lin knobs,
Units once constructed are detachable from master
unit, enabling them to be stored for future use. Ideal
for schools, educational authorities and all those
interested in radio construction.
All parts including ease and £6.30 P.P. and

plans. Ins. 55p

JIFFY TESTER
Easy to build and operate, tits
in the pocket. A quick checker
for continuity of resistors.
chokes, diodes, transistors, cir-
cuit wiring (not mains) and
loudspeakers. Complete with
earpiece, jack plug and socket
resistors, capacitors, component etc.

Complete kit of part i2.85 P.*including construction plane + Ins. 30p

To: RADIO EXCHANGE LTD.
61A High Street
Bedford MK40 1SA
Tel.: 0234 52367, REG NO. 788372
 Callers side entrance "Lavells" Shop.
 Open 10.1, 2.30-4.30 Mon. Fri. 9-12 Sat

I enclose f for

Name

Address

PE676
........ IHNI IOW =1 INS INHi
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CONSTRUCTIONAL PROJECTS
RALLY MILOMETER by P. Leah
Designed to aid navigation and map reading on car rallies

AUDIO MILLIVOLTMETER by R. A. Pen fold
An essential piece of test gear in the design of audio equipment

PROPORTIONAL RADIO CONTROL -1 by D. J. Whiteley
A 9 -channel 27MHz system with options of proportional or switched control on each channel.
This month the transmitter and coder

464

476

484

DIGITAL FREQUENCY METER -2 by A. J. Buxton
This final article deals with construction, a high impedance input buffer and a v.h.f. prescaler 499

GENERAL FEATURES
USING CMOS DIGITAL I.C.s-6 by D. 8. Johnson -Davies & A. M. Marshall
Retriggerable monostables, digital filters and three -state output devices 470

SEMICONDUCTOR UPDATE by R. W. Co/es
A look at some recently released devices 492

INGENUITY UNLIMITED
Digital Calendar-Electronic Doorbell-Irregular Waveform Production-Square Wave Generator 494

NEWS AND COMMENT
EDITORIAL-Rising to the Challenge-A Welcome Cut 463

NEWS BRIEFS
Quad Achievements-Night Attack Missile-New Exchange-Army on the Air 472-489

SPACEWATCH by Frank W. Hyde
Space Telescope-Space Traffic Jam?-Note for Posterity 475

READOUT
A reader's protest 496

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry 510

PATENTS REVIEW
Thought provoking ideas on file at the British Patents Office 512

COMPETITION
How Inventive are You?
A LIST OF PRIZE WINNERS

Our July issue will be published on Friday, June 11, 1976
(for details of contents, see page 493)

490

© IPC Magazines Limited 1976. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current
as we go to press.

Practical Electronics June 1976 441



..p581N.OVS:YRRoBERKES.S1A4iS'III64.1'.ADD 14°0 VAT TO ALL OTHER PRICE

'"'''''. = O PRICES MARKED

111311411113S 1101. WIN11$111 POST & PACKING 20p FOR THE Lit
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NEW FAST SERVICE,LOM PRICES,
MONEY BACK IF NOT SATISPIED,
ALL BRAND NEW TOP GRADE PULL
SPEC DEVICIS,CALLERS WELCOME
NEW CATALOGUE LIST FREE SAE.
BARCLAYCARD A ACCESS RI POST,
oft Tat:moms ON [5 MINIMUM.

ALL FULL SPEC.
DL707 COM.ANODE &
DL704 COM.CATHODE
0.3" 0-9DP 89p,ea.

747 JUMBO 0.6" CA
LED DISPLAY £1.75.
3015F 0-9DP [1.25.

DISCO etc STROBE
ZENON TUBE [5 en. 

LE198 red Mk
209 STYLE OR 0.2" NO CLIP 110
TIL209 or 0.2"RED & CLIP 13p.
GREEN LARGE/SMALL & CLIP 22p.
ORANGE LARGE/SMALL & CLIP 22p.
ORP12 57p. 205777 330 TEC12 50p!

DIGITAL CLOCKS MM5316 f5.
MM5314 [3.39. MM5311 £5.
AY51224 [3.49. PCB £1.
CAPACITORS

CERAMIC 220-0.1uf 50v 5p.
ELECTROLYTIC:10/50/100 of 10 or
25V 7P. 50V 9p. 2uf/10V .6p.
1000uf 25V 18p.200/500u1 9p.
POTENTIOMETERS LIN/LOG 16p en
PRESETS 6p. RESISTORS 1 P ea

HEATSINKS T05/18 7p.T03 15p..
SWITCHES: SPST 19p.DPDT 24p.*
DIN PLUGS ALL 12p. SOCKETS 9p.
ALICASES, A95/AB7 50p AB13 65p
TRANSFORMERS .100mA 89p ea.
IA/lA 6/12 or12/24 £2 each.

NEW AUDIBLE WARNING BLEEPER El

TRAMPUS FULL SPEC PAKS ALL El ea
PAK A 10 RED LEDS our choice [1.
PAK B 5 741C OP AMP 8 PIN El.
PAK C 4 203055 [1..D 12 BC109[1.
PAK E 10 BCI82 [1.F 11 2N3704 CI
PAK G 8 BFY51 [1..11 9 203819e[1
PAK J 9 203053 [1...K 40 1N914 [1
NEW PAK M 4 PLASTIC 3055 90W [1.

IC's tow Pews
703 RF/IF 26p
709 TO99 22p.
709 DIL 14 28p.
710 DIL 14 31p.
723 Regul'r 45p.
741 DIL 8 20p.
741 OIL 14 31p.
741 T099 310
747 2,741 67p.
748 DIL 8 27p.
7805 5V £1.39.
7812 12V [1.39*
7815 15V £1,39.
7900 Series [3 
76013 69 AF 75p
CA3046 59p
CA3048 [2.20
CA3054 £2
ICL8038 £2.69.
LM300 [1.50.
L8301 OPA 41p.
L8304 0-40V [3.
L8308 HI Bo 95p.
L8309K 5V [1.75.
I.8372 IF [2.00
LM377 20211 £3
L4380 60745 89p
214381 [2
LM3900 4OPA filno

8CI303 [1.47
MC1310 [2.09
MCI312 SQ [1.50
MC1318 [2.50
MC1330 75p
MC1339 [1.49
VC1350/1/2 75p
MC1466 /9 £3

MFC4000 ilf 59P
NE536 FETOPA f2.
NE540 [1.10*
NE550 2vR' El

NE555 TIMER 41p.
NE556 2x" 84p.
NE560 PLL [4.00
NE561 PLL t4.00
NE562 PLL £4.00
NE561 [2.25
NE565 [2.50
NE566 £1.55
NE567 [2.20
SN72741 741 20p.
SN76660 IF 75p
SN76611 IF [I

TAD100 811, [2
TBA800 89p
TBA810 7WAF 80p
TBA820 [1.49-
79414 RX 99p

1 11-SL
FULL SPEC. 5% off 1008IX

7400 9p* 7474 27p.

7401 100 7476 27p.

7402/3 11p. 7490 37p.

7404 13g. 7491 60p.

7405/6/7 25p. 7492/93 43p.

7408/9/10 9p.7494 430
7413 26p.
7420/30 12p.
7440 12p.
7441 64p.
7447 67p.
7470 25p.
7472 22p.
7473 26p.

7498
74100
74121
74123
74141
74174
74175
74196

68p.
El

26p.
58p.
64p.
El

95p.
[1

TRANSISTORS
PRICE EACH:-
AC127 & 128 10p.
AC176 15p.
AC187 A 188 Hp.
AD149 45p.
AD161 & 162 33p.
BC107 8p.
BC107B 12p.
BC108 7p.
BC108B 12p.
BC109 Bp*
BC109C 12p.
BC147/8/9 9p
BC157/8/9 12p
BC167/8/9 12p
BC177/8/9 18p
BC182/3/4.4dLlOp
BC212/3/4A8L12p
BCY70/1/2 16p.
BD131 & 132 39p.
BFR88 250V 35p
BFY50 14p*
BEY51 14p.
BFY52 & 53 140
BSX19/20/21 16p.
MJ2955 103 75p.
MJE2955 89p.
111J23055 64p.
MPU131 PUT 49p

MATCHING 20p.
IMS.BUSE SET 60
TIP29 & 30 43p.
TIP31 & 32 54p.
TIP4I 63p.
TIP42 670
TIP2955 99p.
TIP3055 67p*
TIS43 UJCT' 26p.
ZTX107/8/9 lip
ZTX300 8304 20p
ZTX500 8504 42p
20706 8 708 llpo
202646 UJT 38p.
202904 8 5 200
202926brogg 9p
203053 16p.
2N3054 42p.
2N3055 1159 37p.
2N3055 RCA 60p.
203702/3/4/5 8p
2N3706/7/8/9 8p
2N3710 & 11 8p
203819E PET 12p
203820 PET 40p
203823E PET 16p
293904/5/6 15p
294289 mini 31p
295457 FET 45p

EMOS LOGIC
NEW MOTOROLA CD14533 [2.35.

CD4000
CD4001
CD4002
CD4009
CD4011
CD4013
CD4016
CD4017
CD4018
CD4022
CD4023
CD4024
CD4027

15p.
16p.
16p.
45p.
17p.
45p.
45p.
82p.
82p.
770,
16p.
63p
45p.

CD4028 73p.
CD4046 El
CD4047 73p.
C04049 45p.
C04054 94p.
CD4055 [1
CD4060 90p.
CD4071 17p.
CD4081 17p.
CD4510 £1.19.
CD4511 [1.900
CD4528 [1.10T
CD4558 £2.35.

TELEPHONE 54525
DIODES
0A81 & 0A91 GERMANIUM 5p.
194001 1A50V & 1N4002 50
104004 6p. 1N4007 9p.
1N4148 8 10914 SILICON 4p.
ZENERS BZY88 400mW 9p.
ZENERS lilt 17P.Z1Jnoiee[l
BRIDGE RECTIFIER 1A50 18p
1A400V 25p. 4A100V 45p

SCR's TRIACS
SCR's TAG1/400 1A400V 50p.
1A50V 380 lA 600V 70p.
CIORD 48400V SCR ONLY 47p.
TRIAC SC1460 10A400V [1.
TRIAC DISCO 1684009 [1.75.
DIACS:ST2 20p.BRI00 25pvero
36PINS 28p.FACE CUTTER490
COPPERCLAD 0.1 PITCH VERO
29"x5" 32p. 29"x3f" 29p.
3i"x5" 37p. 31"x3f" 32p.
81".17" [1.70*
3,"x17" PLAIN 0.1"f1.06.
DIL BREADBOARD Rye [2.

Den '
DALO ETCH RESIST PEN 690
FEC ETCH PAK 500gm 89p.
604" COPPER BOARD 50po
PCB KIT 3 ITEMS [2.

CASSETTE MECHANISM 19 a ASC12

TOS GAS DETECTORS 308etc[2.

OIL sockets
TOP QUALITY NYLON
SOCKETS 8PIN 12p. .
14PIN 12016PIN 12p

SOLDERCON PINS:
100 65pt1000[3.50.

YOURSELF FOR A

BETTER JOB WITH MORE PAY!
Do you want promotion, a better job, This helpful guide to success should be
higher pay' "New Opportunities" shows read by every ambitious engineer.
you how to get them through a low-cost Send for this helpful 44 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-vou-/earn you. It could be the best thing you ever did.

In MCUT OUT THIS COUPON =NUMMI
CHOOSE A BRAND NEW FUTURE HERE!

PractIcal Radio and

Electronics (Tech.

natron)

Electron* Engineer-

ing

Television Mainten-

ance end Servicing

General Radio and

TV Engineering

Radio Servicing. Main-

tenance and Repairs

Tick or stale subfect of Interest. Post to INC address below.

C (; Radio. IA' 8, 0

O Electronics. Mechanics

Radio Amateurs
Practical TV

Colour Television 0
O Servicing

Computer Electronics 0
O C. & 6.11Radio TV 0

Servicing cert.

O Post Master General 0
& 2nd class certs

O C G. Electrical 0
Engineering Practise

C. & G LI Install.. 0

General Electrical

Lions and Wiring

Engineering

Society of Engineers

(Electrical Engineer-

ing)

Electrical Installations

and Wiring

C. & G Electrical 0
Technicians (Primary)

C & G Telecom. o
munications

To ALDERMASTON COLLEGE Dept EPE 18
Reeding RG7 4PF

Also 1 our London Advisory Office, 4 Fore WI. Avenue, Moorgete, London EC2Y
51.1 Tel 01421 2721

MAME (e ROL C1,1,11PLeass)

ADDRESS

Othr au0,ecte
emeersed by CA CC

POSTCODE

WinerABCC IAg

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Dimmit
range of light

dimmers and lighting
control systems

Illustrated is the popular
PMSDI000 module. A I kW slider
control dimmer, interference sup-
pressed, 60mm slider range size
4fx2xIfin. Ideal for low cost
stage and disco lighting. IJsed by
schools, theatres, studios, etc.
Complete with scale plate, fixing
screws and full instructions. £9.06
inc. VAT and postage and packing.

Complete compact light dimmer
systems for stage, club and disco
lighting, etc.

DD6I M (illustrated). Six IkW
channels, six outlet sockets, master con-
trol, mains on/off switch, size 23 x 8f x Sin.
Price 414040 inc. VAT.

DD6I-B. Six I kW channels, using module
PMSDI000, lowest cost system. Sizel6fx 8 x Sin. Price L6450 inc. VAT.

DD62M. As DD6I M but with six 2kW channels, size 25 x Of x 6in.
Price 2120520 inc. VAT.

Add L220 postage and packing for all systems.

The Dimmit range includes rotary and slider control dimmers and
sound to light converters for home, entertainment and professional
applications. Ratings I kW, 2kW, 3kW.

All products are guaranteed and are supplied with full instructions
and applications. Full after -sales service. Technical advice given.

For full information on all modules and lighting control systems send
ISp for our illustrated catalogue and price list. Callers welcome, visit our
showroom for a demonstration of any of the modules or systems. Mon. -Fri.
9.30 to 6.0 p.m. Sat. by arrangement.

YOUNG ELECTRONICS LTD.
184 Royal College Street, London NW1 9NN Tel. 01-267 0201

442 Practical Electronics .lone 1976



I.L.P. Electronics Ltd.
Crossland House,
Nackington, Canterbury
Kent CT4 7AD
Tel (0227) 63218

15-240 WATTS!
HY5
Preamplifier

HY30
I5W into 8Q

HY50
25W into 8Q

HY120
60W into 8n

HY200
120W into 8Q

HY400
240W into 4f

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common
input functions (Tag Cartridge, tuner, etc.) are catered for internally, the desired
function is achieved either by a multi -way switch or direct connection to the
appropiate pins. The internal volume and tone circuits merely require connecting
to external potentiometers (not included). The HY5 is compatible with all I.L.P.
power amplifiers and power supplies. To ease construction and mounting a P.C.
cqnnector is supplied with each pre -amplifier.
FEATURES: complete pre -amplifier In single pack; multi -function equalisation: low noise; low
distortion: high overload; two simply combined for stereo.
APPLICATIONS: hi-fi; mixers; disco; guitar end organ; public address.
SPECIFICATION: inputs -magnetic pick-up 3mV; ceramic pick-up 30mV; tuner 100mV; microphone
IOrnV; auxiliary 3-100n1V; input impedance 471a) at IkHz. Outputs -tape 100mV; main output 500mV
R.M.S. Active Tone Controls -treble ±-12dB at 10kHz: bass t 12dB at 100Hz. DiAortion--01%
at 1kHz; signal/noise ratio 88dB. Overload-38dB on magnetic pick-up. Supply Voltage- t 18-50V.
Price £4.75 + E1-19 VAT. P. & P. free

The HY30 is an exciting New kit from I.L.P. It features a virtually indestructible
I.C. with short circuit and thermal protection. The kit consists of: I.C.. heatsink.
P.C. board, 4 resistors, 6 capacitors, mounting kit, together with easy to follow
construction and operating instructions. This amplifier is ideally suited to the
beginner in audio who wishes to use the most up to date technology available.
FEATURES: complete kit: low distortion: short. open and thermal protection; easy to build.
APPLICATIONS: updating audio equipment; guitar practice amplifier: test amplifier: audio oscillator.
SPECIFICATION: Output Power -15W R.M.S. into Kt Distortion -0.1% at 15W. Input Sensitivity-
500mV. Frequency Response-10Hz-18kHz -3dB.

Price £4.75 + £1.19 VAT. P. & P. free

The HY50 leads I.L.P.'s total integration approach to power amplifier design.
The amplifier features an integral heatsink together with the simplicity of no external
components. During the past three years the amplifier has been refined to the extent
that it must be one of the most reliable and robust High Fidelity modules in the World.
FEATURES: low distortion; integral heatsink; only five connections: 7 amp output transistors: no
external components.
APPLICATIONS: medium power hi -fl systems; low power disco; guitar amplifier.
SPECIFICATION: Input Sensitivity-500rnV. Output Power -25W R.M.S. Into 811. Load Impedance -
4 -1101. Distortion -0'04% at 25W at IkHz. Signal/Noise Ratio-75dB. Frequency Response-10Hz-
45kHz -3dB. Supply Voltage- t 25V. Size -105 x50 x 25mm.

Price £6.20 + E1-55 VAT. P. & P. free

The HY120 is the baby of I.L.P.'s new high power range, designed to meet the most
exacting requirements including load line and thermal protection this amplifier sets
a new standard in modular design.
FEATURES: very low distortion; integral heatsink; load line protection; thermal protection; five
connections; no external components.
APPLICATIONS: hi-fi; high quality disco; public address; monitor amplifier; guitar and organ.
SPECIFICATION: Input Sensitivity -500m/. Output Power -60W R.M.S. into Load impedance -
4 -1811. Distortion -0.04% at BOW at 1kHz. Signal/Noise Ratio-90dB. Frequency Response-10Hz-
45kHz -3dB. Supply Voltage- t 35V. Size -114 x 50 x 85mm.

Price £14.40 + T1-16 VAT. P. & P. free

The HY200 (now Improved to give an output of 120 watts) has been designed to
stand the most rugged conditions such as disco or group while still retaining true
hi-fi performance.
FEATURES: thermal shutdown; very low distortion; load line protection; Integral heatsink. no external
components.
APPLICATIONS: hi-fi, disco: monitor; power slave; industrial; public address.
SPECIFICATION: Input Sensitivity-500mV. Output Power -120W R.M.S. Into en. Load Impedance--
4-ien. Distortion -0.05% at 100W at 1kHz. Signal/Noise Ratio -9841B. Frequency Response-10Hz-
45kHz -3dB. Supply Voltage-t45V. Size -114 x 100 x 85mm
Price T21.20 + £1.70 VAT. P. & P. free

The HY400 is I.L.P.'s "Big Daddy" of the range producing 240W into 4f1! It has been
designed for high power disco or public address applications. If the amplifier is to
be used at continuous high power levels a cooling fan is recommended. The amplifier
includes all the qualities of the rest of the family to lead the market as a true high
power hi -fidelity power module.
FEATURES: thermal shutdown: very low distortion; load line protection: no external components.
APPLICATIONS: public address: disco: power slave: industrial.
SPECIFICATION: Output Power -240W R.M.S. into 411. Load Impedance -4-1811. Distortion -0,1%
at 240W at 1kHz. Signal/Noise Ratio-94dB. Frequency Response-1011,45kHz -3dB. Supply Voltage
- 45V. Input Sensitivity-500mV. Size -114 x 100 x 85mm.
Price £29.25 + f2.34 VAT. P. & P. free

POWER SUPPLIES: PSU36-suitable for two HY30a E4. 75 + El .19 VAT. P. 8 P. free. PSUSO-eultable for two HY5Os [6.25 +
1 56 VAT P. E. P free. PSU7O'-suitable for two HY120s 112.50 + £100 VAT. P. 8 P. free. PSU90-sultable for one HY200

Ell 50 - 92p VAT. P & P. free. PSUISO--suitable for two HY200s or one HY400 £21 + £1 .68 VAT. P. 8 P. free.

AVAILABLE
JUNE 1976

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS
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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r a11[13E3111ASIIImmm"
iTRANSISTORSi

Type Price Type Price Type
BRAND NEW FULLY GUARANTEED

Price Type Pric Typ Pric Typ Price Typ Price
AC117K 011311 A F178 .11-51 iscuss CIS BC440 31 BF117 0.46 EIFY53 "I 13 0075 .6 10
AC126 414 AF179 "I 51 BC1139C II111 BC460 37 13F118 "0 71 BSY19 0.10 0076 0 15
AC126 '0.14 AF180 .0 51 BCI 70 549 BD115 63 BF119 '0 71 BSX20 0.16 0077 0.26
AC127 4-11 AF181 '0 Si BC171 114111 BD116 11 13F162 0 so 85425 '0 16 OCili NI 16
AC128 11-11 A F1116 0.51 BCI72 1141 80121 61 BFI53 0 40 BSY26 9 IS 0081 .0 16
AC128K AF239 .5311 BC173 5-N 8D123 67 BF154 (I 44 BSY27 '0 16 0082 0 IS
AC141 .011 AL102 4-75 BC174 11.15 BD124 71 BF155 0.71 BSY28 .0.16 0082 *0 15
AC1416 WU AL103 .0-76 BC175 4.22 130131 36 BF156 '5 45 BSY29 '010 0083 '0.20
AC142 S 19 BC107 0.14 BC177 00.18 80132 44 BFI57 '0 54 BSY38 .0 IS 0C139 0.20
AC142K 45211 BC108 0-N RC178 "WU 80133 67 BF158 0 54 BSY39 11 15 0C140 0 23
AC1536 .1-24 Boos 004 13C179 00.16 80135 41 BFI59 o 61 BSY40 .0 21 OCtoo *0 28
Ac178 011 BCI 0 10 Bc11111 4.29 B0136 41 BF173 0 15 BSY41 *0 29 0C170 .0 26
AC1766 416 BC114 6 16 oval 11.25 80137 46 BF176 o 34 EISY95 "0 13 0C171 O 25
AC180 "0-011
AC1806 6,211

BC115
BC116

 18
016

BC182
BC182L

PN
0.00

BD138
80139

51

se
BPI79
10180

031
0.31

BSY95A 11 13
BUM 'I 1111

0C200 .0 20
29

AC181 4.211
AC1816 4.311

BCI17
BCI I8

619
0.09

BC183
BCI83L

0-119
1159

80140
80155 .

211F181

85194
.0 31

0 10
MJE521 0.56
MJE29550 U

0C202 '0 if
00203 91 26

AC187 017 BC1I9 4-31 8C184 809 130175 111 BFI95 0 10 MJE3055.0 57 OC204 0.20
AC1876 0.23 BCI20 11-111 BC1841 6.69 BDI76 41 BF196 11 52 MJE3440 .0 51 0C205 .9 35
AC188 .015 BC137 11.111 eclat; 4.29 80177 67 13F197 0 12 MPFI02 0 21 OCP7I TN
AC1886 *CU BCI39 04.41 BC187 4.21 1313178 57 BF198 0 12 MPFI04 .0.28 ORP12/
A0140 4-49 BC140 01131 BC207 0-11 80179 71 BF199  12 MPF105 4.28 NSL4931 00.44
AD142 '0.516 BC141 .1131 BC208 411 1313180 71 BF257 .8 20 OC 9 0 36 ORP60 4-41
AD143 4-40 8C142 4-31 BC209 8-12 130185 67 BF258 "I 34 0C20 *0 ORP61 'W41
AD149 8-4$ 8C143 4-31 BC212 9.14 130186 'Si BF259 5 44 0C22 0 47 TIP29 4-A
A0150 1143 80145 0-44 BC212L 510 130187 71 8F262 0 54 0C23 0 40 TIP30 .0 45
AD181 41.311 8C147 11.111 BC213 010 80188 71 BF283 0 56 0C24 .0 57 TIP31A 00 52
AD162 .1134 BCI48 8-99 BC213L OAS 80189 77 BF270 '0 36 0C25 11 35 TIP32A 014
AD181 BC149 0-19 BC214 elf 80190 77 85271 0 31 0C26 06 38 TIP41A .0 SS
AD162(MP) BC150 0-19 BC2I4L 810 130195 57 BF272 0 01 0C28 0 61 TIP42A .0 72

.0-611 BCI 51 020 BC225 1.26 80196 87 BF273 0 36 0C29 0 6e TIS43 .0 25
AF114 05-22 BC152 o 18 BC226 6-36 130197 92 BF274 0 34 0C35 9 45 UT46 '0 20
AF115 *0-22 BC153 0 29 BC251 0.10 1313148 92 BFX29 '0 25 0C36 41 51 ZTX107 a 07
AF116 05.22 BC154 0.21 BC301 .0-25 80199 98 8FX84 17 19 0041 *9 20 ZTX108 0 07
AF117 .5.22 BC157 o 11 0C302 '5 25 00200 91 BFX85 0 25 0C42 .0 25 ZTX109 0 07
AFI 8 *8 32 BCI58 o 11 8C303 '8.31 130205 111 ElF086 0.22 0014 *6 16 IT X300 0 07
AF124 .426
AF125 '0.2$
AF126 .5-26
AF127 oOf
A F139 4

BC159
BC160
BCI 61
BCI67
ecisa

011
.0 50
.0 51
0 10

to

BC304
BC327
BC328
BC337
BC338

0.37 130206
0 12 80207 .
0 12 B0208 .
0 12 BDY20
0 12 BF115

.es BFX87.10 BFX88as 8FY50
 02 BFY51
18 BFY52

0 22
022
0.13
.0 13
.0 13

0C45 .0 13 ZTX500 0 Of
0070 0 10 214696 .0 10
0071 .0 10 2N69) .0 11
0072 0 15 214698 .0-20
0074 015 2N699 '0 36

UNTESTED PAKS

Pak No. Description Price
U I 120 Glass Sub -min. General purpose Germ. diodes 0.60
U 4 30 Germanium transistors like 0081. AC128 .0-60
U 5 60 200mA sub -min. silicon diodes .0-60
1.211 20 PNP Sii. planar trans. 70-5 like 2N1132. 2142904 0.60
U15 20 NPN Sit planar trans. TO -5 like 2N696. 2N697 .0,60
U19 20 Silicon NPN transistors like BC108 .0-60
U26 30 Fast Switching silicon diodes like 114914 Micro -Min. 0.60
U29 10 1 Amp SCR s TO -5 can. up to 600 CRS/25-600 El .20
U32 25 Zener diodes 400mW 130-7 case 3-36 volts mixed 0,60
U36 20 Silicon planar NPN transistors TO -5 BF450/51,52 0.60
U45 73A SCR T066 up to 600 Ply -11.20
U46 20 Uniiunction transistors similar to TIS43 0 - 60
U48 "9 NPN Sit power transistors like 2143055 .81-20
Code No a mentioned above are given as a guide to the type of device
in the Pak. The devices themselves are normally unmarked.

SIL.G.P DIODES

Type Price Type Price Typ Price
214706 611111 2N21540 34 2143703 II 0
2N706A 4.00 2142904 14 2143704 e 01
214708 1111 2742904A 111 2143705 0 08
214914 4.15 2742905 111 2143'06 0 04
2M918 418 2N2905A 10 2143707 08
2141131 $ 19 2142906 IS 2143708 11-06
2141132 4.18 2N2906A 14 2143709 110
2141302 0 IS 2142907 IS 2143710 0-09
2141303 0.18 2N2907A 16 2143711 041
2N1304 11-18 2N2923 15 2/43819 4.14
9141305 5 18 2142924 15 2913820 91-60
2141306 "0-21 2142925 15 2143823 416
2141307 4.21 2742926G 19 2143903 0-12
2141308 '0.24 2N2926Y 09 2913904 6.12
2141309 .0 24 26129260 08 2M3905 0.14
2141613 .0 16 2N2926R 07 2143906 14
2141711 '016 2N2926B 07 2144287 19
2142147 '0 73 2143053 15 2144288 CIS
0142148 00 Se 2613054 0 2N4289 5.11
2N2218 '0.11 2N3055 40 2144290 0.18
2N2218A .6 HI 2143402 21 244291 0 IS
2N2219 "0 18 2/43403 21 2N4222 0 11
2N2219A .0 II 2143404 29 2144293 0 11
2142220 '0 22 2143405 43 2+2172 0 12
2142221 4.18 21436I4 45 2445457 ! 28
2612222 0.11 2143615 76 2741455 "1 is
2N2368 4 18 2N3616 76 4:.4I,9 20
2N2369 .0 12 2143648 09 0 30
2N23696 0 12 3141792 00 ibr '0 3;

VAT CHAT
Please add 8 to prices marked

Remainder add 12, Do not
add VAT to prices marked t.

300mW 400 PIV (min) SUB -MIN FULLY TESTED
Ideal for Organ builders

30 for 50p, 100 for .81-50, 500 for 1E5, 1.000 for E9.

TR IACS
2 Amp
6 Amp
0 Amp

Case
105
T066
TO48

100V
'0.31
'0.51
'0.77

200V
.0.51
*0.81
.092

400V
0 71
0 77
1.1.

DIODES
Type Price Type Price Type Price Type Price
BA100 .0-10 BB104 .0-15 0610 .0-14 0A91 .0-07
BA116 BY100 '0.16 0A47 .1107 0A95 .0-07
BA126 *0.22 84126 .13-15 0670 .0-07 06200 .0-07
BA148 *0AS BY127 *0.16 0679 .0-07 06202 .0-07
BA154 .0-12 84128 .0-16 OM .0-07 1N914 *0.06
BA156 .0-14 84164 .041 0685 .0011 1N916 .0-06
86173 0.19 B9X38/30 .0-43 0A90 .0-07 1914148 *0 - Os

GP300
115 WATT SILICON TO3 METAL CASE
Vcbo 100V. Vceo 60V. IC 15A, fffe. 20-100 suitable
replacement for 2N3055, BDY11 or 1313420.

1-24 25-99 100,'55p *43p

GP Switching Trans

THYRISTORS
Ply 0 -BA 0 86 1A 3A 56 5A 7A 10A

1018 7092 T05 1066 T068 1064 T048 7048
10 .0-13 .0-15
20 0.15 0.13
30 '0.19 '0.22
50 .0-22 .0-25 0.20 .0-25 *0.36 .0-36 .0-44 '0.51

100 .0-25 4.30  0-25 .0-25 .0-48 0.4a  0-51 *0-57
150 .0-31 .0-38
200 .0-38 .0-44 .0-25 .0-30 50 .0-50 .0-57 .0-62
400 0.39 . -55 *0.57 .0-62 .0-71
600 0.4$ *0.69 .0-69 *0.75 .0-89
800 - - -0.58 .0,65 '061 .0.81 '0 92 .1,22

3 OmA 750mA 1 Amp 1 5 Amp
Ply (DO 7) ISO 161 Plastic ISO 16)

50 0-05. 0.06' 514001 0-05. 0-07.
100 0-05. 0.07' 144002 0.06 0.14
200 13.06 0-011. N4003 0.07' 0.12'
400 0.07 0-14. N4004 0.08 0.14'
600 0-04. 0-16. 144005 0.09' 0.10
800 0.11" 0-18. N4006 0.10' 0.18

1000 0-13. 0.24. N4007 0.11' 0-23.
1200 - 0.32 0.28

168 308
7048 T048

.0-54 '1.18

.0-58 'I.43

'0.62 .1-43
.0-77 .1-79
.0-90 -
.139 '407

TO18 SIM. TO 214706,8 BSY27 28 95A
All usable devices. No open and shorts. ALSO AVAIL-
ABLE IN PNP similar to 2N2906. BCY70.
20 for .50p, 50 for .11, 100 for .11-110, 500 for .iti.
1,000 for '114.
When ordering please state NPN or PNP

JUMBO SEMICONDUCTOR PAK
Transistors -Germ. and Silicon.
Rectifiers -Diodes Triacs-Thyristors-I.C. s and Zeners
ALL NEW AND CODED
Approx. 100 pieces only .11-65p

ZENER DIODES
FULL RANGE IN STOCK 2-33 Volts

400roW 'Op 1,5W 17p 'Ow 30p

3 Amp 10 Amp 30 Amp
(SO 10) (SO 10) (TO 481

0-14. 0-19. 0-56'
0-16. 0-21. 0.69
0-20. 0-23. 0-93.
0-28. 0.35' 1.25'
0.33' 0.42. 1.76'
0-35' 0.51' 1.94'
0.44' 13.60 2.31'
654. 0.69 2,138

HANDBOOKS
TRANSISTOR DATA BOOK
DTE 1 227 Pages packed with information on
European Trensistors. Full specification
including outlines.

Price 1E2.95 each
TRANSISTOR EQUIVALENT BOOK
BPE 75 256 Popes of cross references and
equivalents for European. American and
Japanese Transistors. This Is the most com-
prehensive equivalents book on the market
today and has an introduction in 13 lan-
guages. Price 112-60 each
DIODE EQUIVALENT BOOK
DE 74 144 Pages of cross references. and
equivalents for European. American and
Japanese diodes. Zeners, Thyristors. Triacs.
Discs and L.E.D.'s.

Price 111.1111 each
THE WORLD'S BROADCASTING STATIONS
WBS 75 An up to the minute guide for those
interested in DX-ing. Contains all the worlds
broadcasters on SW. MW and LW. se well
as European FM/TV stations.

Price 83.68 each
TTL DATA BOOK
DIC 75 Now complete Data book of 74 series
TTL (7400-74132). Covering 13 main manu-
facturers in the U.S.A. and Europe. this book
gives full data as well as equivalent.

Price 103.74 each
A full range of technical books available on
request.

P&P
Postage and Packing
add 25p unless other-
wise shown. Add
extra for airmail.

minimum order.
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COMPONENTS
ALUMINIUM BOXES
No. Length Width Heigh, Price
BA1 55" x 25" x 15." .0.45
BA2 4" x 4" x 11" .0.45
BA3 4" x 25," 15" 0,45x
BA4 51" x 4" x 15" 0.54
BA5 4' x 25" x 2 .0.45
BA6 3" x 2" x 1" .0.39
BA7 7" x 5" x 21" .0.79
BA8 8" x 8" x 3" .21.02
BA9 6" x 4" x 2" *0.65
(Each complete with 1" deep lid and
screws). PLEASE ADD 20p POSTAGE
AND PACKING FOR EACH BOX.

COMPONENTS
CARBON RESISTOR PAKS
These Peks contain a range of Carbon
Resistors. assorted Into the following
groups.
RI 50 Mixed 100(1-8200 1W. 0.60
R2 50 Mixed 1kf1-8.2kr1 }W. 0.80
R3 50 Mixed 10k0-82101 /W. 0.60
R4 50 Mixed 100kfl-820kf1 1W. 0.60
R5 30 Mixed 100(1-820(1 }W. 0.60
R6 30 Mixed 1 kr)-8.2k11 5.W. 0.60
R7 30 Mixed 10kfl-82k1t 1W. 0.60
R8 30 Mixed 1013101-820k fl 0.60

THESE ARE UNREPEATABLE PRICES

REPANCO CHOKES & COILS
RF Chokes CHI 2'5mH 0-27

CH3 7.5mH 0.29
CH5 1.5mH 0.26
CH2 5 . Om H 0.28
CH4 10mH 0.31

COILS DRXI Crystal set 0.29 DRR2
Dual range 0.42

CARBON POTENTIOMETERS
Log and Lin
4 7K, 10K, 22K, 47K, 100K. 220K, 470K.
1M, 2M.
VC1' Single Less Switch 0.20
VC2 Single D.P. Switch 0.40
VC3 Tandem Lees Switch 0.60
VC4 1K Less Switch 0,20
VC5 100K Log anti -Log 0.60

HORIZONTAL CARBON PRESETS
0 1 Watt 0.09 each
100, 220, 470, 1K, 2 2K, 4 7K. 10K.
22K. 47K, 100K. 220K. 470K. 1M, 2M
4 7M.

REPANCO TRANSFORMERS
240V. Primary. Secondary voltages
available from selected tappings 4V.
7V, 8V. 10V. 40V. 50V and 25V -0-25V.
Type Amps Price P. &P
MT/50/1 33.00 0-45
MT/50i1 1 5..4.00 0.48
MT/50/2 2 E5.00 0-60

COIL FORMERS & CORES
NORMAN 5" Cores and Formers 0.07
5" Cores and Formers 0.09

VEROBOARDS
VBI containing approx. 50 sq.in.

various sizes all 0.1 matrix 0-60
VB2 containing approx. 50 sq.in.

various sizes all 0,15 matrix .0.60

CABLES
CABLES Per Metre
CPI Single lapped screen .0.08
CP2 Twin Common Screen .0.11
CP3 Stereo Screened .0.12
CP4 Four Core Common Screen

.0,21
CP5 Four Core Individually

screened .0.28
CP6 Microphone Fully Braided

Cable .0.11
CP7 Three Core Mains Cable .0.11
CP8 Twin Oval Mains Cable .0.08
CP9 Speaker Cable .0.06
CP10 Low Loss Co -Axial .0.14

C280
CAPACITOR PAK
Containing 75 of the C280 range of
capacitors assorted in values ranging
front O. tuF to 2.20F. Complete with
identification chart.

FANTASTIC VALUE
ONLY E1.20

Add 8% VAT to all prices
marked *.

Remainder add 124%.
PLEASE NOTE THE
ABOVE DIRECTIONS VAT
COMPONENT PAKS

Pak
No. Oty. Description Price
Cl 200 Resistors, mixed values

approx. count by weight
0.80

C2 150 Capacitors, mixed values
approx. count by weight

0.60
C4 75 1 width Resistors. mixed

preferred values 0,60
C5 5 Pieces assorted Ferrite

Rods 0.60
C7 1 Pak Wire 50 metres assorted

colours 0.813
CO 10 Reed Switches '0.60
C9 3 Micro Switches .0.60
CIO 15 Assorted Pots and Pre-sets

0.60
C12 30 Paper Condensers preferred

types, mixed values 0.80
C13 20 Electrolytics Trans. types

0.60
C14 1 Peck assorted Hardware -

Nuts. Bolts, Grommets, etc
.040

C16 20 Assorted Tag Strips and
Panels 0.80

C19 2 Relays 6-24V Operating 0.80
C20 Sheets Copper Laminate approx

200 sq.in. .0.80
'Please add 20p post and packing on
all component packs, plus a further
10p on peck nos. C1. C2. C19 and C20

AVDEL* BOND
SOLVE THOSE STICKY
PROBLEMS X111

with

t r
CYANOCRYLATE C2

ADHESIVE
The wonder bond which works in
seconds, bond plastic. rubber, tran-
sistors. components permanently.
immediately'

OUR PRICE ONLY 70p
for 2gm phial

AUDIO LEADS
5221 5 pin DIN plug to 4 photo plugs

length 1.5m 21.08
S222 5 pin DIN plug to 5 pin DIN

socket length 1.5m lop
S237 5 pin DIN plug to 5 pin DIN plug

mirror image length 1.5m 71.20
S238 2 pin DIN plug to 2 pin DIN

socket length Oct asp
S270 2 pin DIN plug to 2 pin DIN

socket length 10m 80p
S271 5 pin DIN plug to 2 photo plugs

connected to pins 3 and 5 length
1.5m 70p

S275 5 pin DIN plug to 2 phono
sockets connected to pins 3 and
5 length 23cm 68p

S318 5 pin DIN socket to 2 phono
plugs connected to pins 3 and 5
length 23cm 88p

S404 Coiled stereo headphone. exten-
sion cord extends to 7m E1.40

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 1.5m 80p

S474 3.5mm Jack to 3-5mm Jack
length 1.5m 68p

S600 5 pin DIN plug to 3.5mm Jack
connected to pins 3 and 5 length
1-5m 80p

S700 5 pin DIN plug to 3.5 Jack con-
nected to pins 1 and 4 length
1.5m 40p

SWITCHES
DP/DT Toggle
SP/ST Toggle

0.28
0-22

Postage and Packing
add 25p unless other-
wise shown. Add extra
for airmail. Minimum

order 0.00.

BIB ACCESSORIES
REF D" 2 Hi-FI Cable and Flex Tidy

34p
REF J" Tape Head Cleaning Kit 72p
REF "P" Hi-FI Cleaner 30p
Model 9 Wire Stripper .11.00
REF 23 5" Tape Editing Kit 71.110
REF 24 }".Cassette Ed'ng Kit '11.84
REF 29A Salvage Cassette 44p
REF 32A Stylus Balance 31.28
REF 33 Splicing Tape , 38p
REF 36A Record and Stylus Cleaning

Kit 32p
REF 41 8 Track Cartridge Head

Cleaner 88p
Model 42 Groov-Kleen '11.64
REF 42/S Roller and Brush for REF 42

and 2000 .24p
REF 43' Record Care Kit *72.78
REF 45 Auto Changer Groov-Kleen

*98p
REF 48 Spirit Level 72p
REF 48 Record Dust -Off .28p
REF 52A Cassette Tray 54p
REF 53 HI -F1 Stereo Test Cassette

.72.40
REF 56 Hi -Fl Hints and Tips Book

.48p
Model 60 Groov-Kleen '11.72
REF 60/S Replacement Brush Velvet

Pad and Base Sticker for
Model 60 *24p

REF 62 Cassette Head Cleaner
(Liquid) 411p

REF 71 Record 'Dust OH" (Displays
of ten) .66p

REF 71A Record 'Dust Off-' (Bubble
Pack) .709

REF 75 Indexa Record E1.50
REF 76 Stylus Cleaner 36p
REF 78 Cassette Fest Hand Winder.

.98p
REF 83 Cassette Title and Container

Labels'l20 and 10) 36p

DYNAMIC MIKES
TYPE 51223. 200 ohms impedance.

Complete with stand, on/off switch
and 2-5mm and 3.5mm plugs.
Suitable for cassette tape recorders.

PRICE 31.67

ANTEX Equipment
SOLDERING IRONS
X25. 25 watt
Model G. 18 watt
CCN240. 15 watt
SK2. Soldering Kit

C2.45
'2.70
E2 90
.73-90

BITS
102 for model CN240 A"
104 for model CN240 1"
106 for model CN240 A"
1100 for mode CCN240
1101 for mode CCN240 }"
1102 for mode CCN240 1"
1021 for mode 02401}"
1021 for mode 0240 5."
1022 for mode 0240 45"
50 for model X25 14"
51 for model X25 1"
52 for model X25 A"

42p
'42p
42p
.42p
.42p
42p
42p
42p
42p
44p
44p
'44p

ELEMENTS
Model ECN240
Model EG240
Model ECCN240
Model EX25

.71-10

.7135

.[1.55
.r1.20

SOLDERING IRON STAND
ST3 Suitable for all models
Antex heat shunt

71,10
'10p

PLUGS & SOCKETS
PLUGS
PS1 DIN 2 Pin (Speaker)
PS2 DIN 3 Pin
PS3 DIN 4 Pin
PS4 DIN 5 Pin 180*
PS5 DIN 5 Pin 240*
PS6 DIN 6 Pin
PS7 DIN 7 Pin
PS8 Jack 2-5mm Screened
PS9 Jack 3.5mm Plastic

Price
0.10
0 10
0-14
0.15
0.15
0.16
0.17
0-17
0-11

PS1O Jack 3.5mm Screened
PS11 Jack 5" Plastic

0 17
0-14

PS12 Jack 5" Screened 0.20
PS13 Jack Stereo Screened 0.33
PS14 Phono 0.09
PS15 Car Aerial 0-14
PSI6 Co -Axial 0.14

INLINE SOCKETS
PS21 DIN 2 Pin (Speaker) 0.13
PS22 DIN 3 Pin 0.19
PS23 DIN 5 Pin 180° 0.19
PS24 DIN 5 Pin 240° 0.19
PS25 Jack 2.5mm Plastic 0.15
PS26 Jack 3.5mm Plastic 0.15
PS27 Jack 5" Plastic 0.28
PS28 Jack.}" Screened 0.32
PS29 Jack'Stereo Plastic' 0.28
PS30 Jack Stereo Screened 0.35
PS31 Phono Screened 0.17
PS32 Car Aerial 0.20
PS33 Co -Axial 0.20

SOCKETS
PS35 DIN 2 Pin (Speaker) 0.07
PS36 DIN 3 Pln 0.09
PS37 DIN 5 Pin 180° 0.09
PS38 DIN 5 Pin 240° 0.10
PS39 Jack 2.5mm Switched 0-11
PS40 Jack 3.5mm Switched 0-11
PS41 Jack 1" Switched 0.19
PS42 Jack Stereo Switched 0.28
PS43 Phono Single 0 07
PS44 Phono Double 0.09
PS46 Co -Axial Surface 0.09
PS47 Co -Axial Flush 0 19

INSTRUMENT CASES
In 2 sections. Black or Blue Vinyl covered
top and sides and bezels.
No. Length Width Height Price
BV1 8" x 55" x 2" '11.25
BV2 11" x 6" x 3" .71.62
BV3 8" x 45" x 15," 0.92
BV4 9" x 55." x 25." 21.39
20p P. & P. Per Box.

RECORD CASES
7" E.P. 181 x 7" x 8"

(50 records)
12" L.P. 135." x 75" x 125"

(50 records)

'12.48

[3-30

CASSETTE CASES
Holds 15. 10" x 35" x 5". Lock and

handle 71.50

a -Track CARTRIDGE CASES
Holds 14. 13" x 5" x 6". Lock and

handle .E2.20
Holds 24. 125" x 8" x 51". Lock and

handle .33.20 
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11111E1120111 R oil:anal El
DIGITAL : CLOCKS : KITS : CALCULATORS

"ALPHA": 4 GREEN 0.5in HIGH DIGITS 12 24 hr
Alarm Std

Alpha Module (excl. case) Kit £13.00 £10.00
Alpha Module (excl. case) Built £14.00 £11.00
Alpha complete: Perspex Case Kit £15.50 £12.50
Alpha Clock: Perspex Case Built £2150 £17.50

ALARM Tilt Snooze  Atvt PM 
 Mains failure indicator 
 Auto -Control Brightness by Photocell 

"DELTA": 4 RED O'5in HIGH LEDs 12 hr
Alarm Std

Delta Module (excl. case) Kit £11.50 £9.00
Delta Module (excl. case) Built £12.00 £9.50
Delta complete: Perspex Case Kit £15.00 £12.00
Delta Clock: Perspex Case Built £21.00 £17.00
Delta complete: Teak Case Kit £15.70 £12-70
Delta Clock: Teak Case Built £21.70 £17.70

Perspex Case Colours: Black, White, Red, Green, Blue, Orange.
Teak 'case in real Teak veneer.
Complete Clocks: 2 year guarantee.

"NOVUS" CALCULATORS Send for brochures
650 Mathbox £5.40 850 Mathbox
4510 Mathematician £16.20 6020 Statistician

£6.75
£21.60

Module kits

£9.00
INCL. VAT. P & P
SATISFACTION GUARANTEED
 Modern 2 Part Case
 Drilled P C B
 4 Digit Display 0 5 inch high
 All components included
 Even Mains lead included
 Full Instructions
 Assembly Drawing
 Circuit Diagram      
You supply only mains plug and
standard tools. Easy!

c.w.o.PULSE ELECTRONICS LTD (PE13), 202 Shefford Road, Clifton, Shefford, Beds.
S.A.E. complete range. Phone Hitchin (0462) 814477

O U
SILICON SOLAR CELLS 0.5V 15mA at 35p, 0  5 V 50mA at 50p, 0.5V 100mA

at 60p, 0.5V 200mA at f1.
POWER TRANSISTORS 3W MP8112 npn at 15p, MP8512 pnp at 15p.
STACKPOLE ROCKER SWITCHES 5A 250V at 15p or 4 for 50p.
PLASTIC SCR's 50 PIV 6A at 15p, 400 PIV 6A at 40p.
1,0000 40VW. Size lfin x }in at 3 for 35p.
50 ASSORTED RADIO and TV KNOBS at 75p.
100 ASSORTED '7, and 'r,V, RESISTORS 17 values at 57p.
VHF DUAL GATE MOS FET Ilke 40673 at 33p, 4 for C1-10.
50 AC 128 TRANSISTORS Branded but untested at 57p.
20 ASSORTED TUNING VARACTORS untested at 45p.
GERMANIUM TRANSISTORS AC153K, AC176K, AC187K, AC188K.

AC141K. AC142K All at 20p each.
LINE OUTPUT TV TRANSISTORS R2008 at 75p, R201013 at 0.25.
60 ASSORTED WIRE WOUND RESISTORS 1 to 10 W at 57p.
100 SUB -MINIATURE CERAMIC PLATE CAPACITORS ASSORTED from

3.3pF to 0-01uF 60VW at 57p.
POSTAGE STAMP TRIMMERS 10pF, 30pF, 50pF, 150pF, 750pF, 1.000pF

at 6p each
TEXAS BC 212 TRANSISTORS 6 for 57p.
ZN 414 RADIO I.C. with circuit at C120.
ITT 100tiF 16VW size 1 x fin 6 for 35p.
500 yd Reel of PVC 14 Strand 0.0048 CABLE at f3.
PLASTIC TRIACS 400 PIV 6 amp at 60p each.
50 PLASTIC NPN TRANSISTORS 85% good at 57p.
50 PLASTIC PNP TANSISTORS 85% good at 57p.
SINGLE POLE MAKE 5A contacts KACO 12V RELAY at 50p.
20 ASSORTED BRANDED ITT 25mW ZENERS at 75p.
20 ASSORTED BRANDED STC 750mA DIODES at 50p.
BD 187 4A PLASTIC npn TRANSISTOR at 40p each. 4 for C1-30.
20 P CHANNEL MOS FET's with circuits for 68p.
SW TO -39 POWER DARLINGTON TRANSISTORS at 20p each.
7 ASSORTED JAPANESE and CONTINENTAL VOLUME CONTROLS

at El.
27 volt 400 mW ZENERS at 10p each. 6 for 50p.
50 ASSORTED TRANSISTOR ELECTROLYTICS at 57p.

Please add 20p for post and packing for orders under £2

J. BIRKETT
RADIO COMPONENT SUPPLIERS

25 The Strait, Lincoln, LN2 1JF
Tel 20767

New slopingco cases from
OLSON

Type Panel Dim Depth Height Price

1

2

3

150mm x 100mm
200mm x 100mm
250mm x 100mm

95mm
95mm
95mm

95mm
95mm
95mm

f1.55
f1.75
01.95

PLEASE ADD 40p P. & P and VAT

New range of cases at 45° sloping panels. Attractively designed, of
robust construction. and finished in two tone colour. supplied com-
plete with four rubber feet. Available from stock in three different
widths.

MATERIALS
Cases made from 20g steel. Front panels made from 20g aluminium.

COLOURS
Cases sprayed in light brown hammer finish.
Front panels sprayed in light grey semi gloss enamel.

PORTABLE
Complete

POWER DISTRIBUTION
with Eft cable and 13A plug.

4 sockets 13A E880

+6

sockets 13A

6 sockets 13A + SW

f10.45
4 sockets 13A SW 010.06

01-11

post arid packing plus VAT
callers from 9 a m -5 p.m . Monday -Friday

LTD.
STREET, LONDON E2

01-739 2343

4.11111.1111

Please add bQp
Trade counter ,s open for personal

OLSON ELECTRONICS
5-7 LONG

Tel.
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RELAYS MI PLESSEY, Etc.
(MATURE RELAYS

Col. (I)
Coil ohms

Col. (2)
Working
d.c. volts
Col. 3

Contacts
Col. (4)

Price

HD=
Heavy duty
Incl. Base.

I 2 3 4

52 4-8 2 c/o
58 5-9 6 c/o

185 8-12 6M
230 9-18 2 c/o HD
430 5-24 4 c/o
600 0-20 6M
700 2-24 2 c/o
700 6-24 4 c/o
700 6-24 4M2B

1,250 8-36 2 c/o
2,500 31-43 2 c/o HD
2,500 36-45 6M

15k 85-110 6M
All prices incl. P. & P.

75p
85p
65p
115p
85p
85p
65p
115p
65p
65p
65p
65p
65p

OPEN TYPE RELAYS
6 VOLT D.C. I make contacts 45p. Post 15p.
9 VOLT D.C. RELAY
3 c/o 5 amp contacts. 70 ohm coil. 85p. Post 15p.
12 VOLT D.C. RELAY
3 c/o 5 amp contacts. 120 ohm coil. 85p. Post 15p.
100 VOLT A.C. 2 c/o 75p. 3 c/o 85p. Post 15p.
ENCLOSED TYPE RELAYS
24 VOLT D.C. 3 c/o 85p. Post 20p. Base 15p extra.
24 VOLT A.C. Mfg. by ITT.3 h.d. c/o contacts.
65p. Post 20p. Base 15p.
55 VOLT A.C. RELAY
3 h.d. c/o contacts. Price 65p. Post 20p. Base 15p.
230 VOLT RELAY
3 h.d. c/o contacts. Price 85p. Post 20p. Octal
plug in base 15p extra.
130/140 VOLT A.C. RELAY. Mfg. by Arrow 2 h.d.
15 amp c/o contacts. Amp connectors. Price 1110.
Post 20p.
120/240 VOLT A.C. RELAY
3 c/o 5 amp contacts. Sealed. Mfg. ISKRA.
11.35. Post 20p. Base 15p extra.
CLARE-ELLIOTT TYPE RP7641 GE
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 c/o.
80P post paid.

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

C/O MICRO SWITCH
VERY SPECIAL OFFER. Mfg. by
C.E.M. 3 amp 250 volt. 10 amp 125
volt. 50 for [3. Post 36p. 100 for LS.
Post 50p. 1,000 for L45. 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).

MINIATURE C/O ROLLER
MICRO SWITCH
OMRON Type V15 FL22/IC. 10 for
L2. Post 50p. (Min. order 10).

230/250 VOLT A.C. SOLENOID
Approximately 1416 pull. Size of feet IV x
Price i1.00. Post 20p.
HEAVY DUTY TYPE. 10 lb. (approx.) pull. 1250.
Post 50p.

24 VOLT DC SOLENOIDS
UNIT containing I heavy duty solenoid approx. 25lb
pull I inch travel. Two x approx. 1 lb pull inch
travel. 6 x approx. 4oz. pull 1 inch travel. One
24 volt d.c., I heavy duty single make relay. Price
L2.50. Post LI. ABSOLUTE BARGAIN.

600 WATT DIMMER SWITCH
Easily fitted. Fully guaranteed by makers.
Will control up co 600W of lighting
except fluorescent at mains voltage.
Complete with simple instructions.
L2.75. Post 25p.

1,000 watt model, L4. Post 25p.
2,000 watt model, E13. Post 40p.

CENTRIFUGAL BLOWER
Mfg by Smiths Industries. 230/240V
a.c. Miniature Model. Series SE/200.
Size 95mm x 82mm x 82mm.
Aperture 38mm x 3 I mm. 12
c.f.m., 12,75. 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, E6-50. 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 LI.
Mfg. by Parvalux Type SD38B.
220 volt A.C., 50Hz, 0.55 amp. Continuously rated
2800 r.p.m. 120 cfm. Brand New. Fraction of makers
price. LIO. Post LI.

All Mail Orders -Callers -Ample Parking
Dept. PE6, 57 BRIDGMAN ROAD

CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon. -Fri.

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
200 watt (I amp) 110.00
0.5 KVA (24 amp) (MAX) LII.50

I KVA (5 amp) (MAX) L16.50
2 KVA (10 amp) (MAX) 130.00
3 KVA (IS amp) (MAX) L33.00
4 KVA (20 amp) (MAX) L60.00

37.5 amp (MAX) L102.50
CARRIAGE AND PACKING EXTRA

L.T. TRANSFORMERS
0, 6, 12 Volt at 10 amp. L6.15. Post 70p.
0, 10, 17, 18 Volt at 10 amp. 1870. Post LI.00
0, 4, 6, 24, 32 Volt at 12 amp. L10.90. Post LI.00
0, 6, 12 Volt at 20 amp. L9.90. Post LI .00
0, 12, 24 Volt at 10 amp. L10.30. Post L1.00
0, 6, 12,17,18, 20 Volt at 20 amp. L11,80. Post L1.00
Other types to order at short notice -Phone your
enquiries.

AUTO TRANSFORMERS
Step up, step down, 0-115/200/220/240 volts at 75
watt 13. Post 40p. ISO watt L4.30. Post 50p. 300
watt L6.20. Post 60p. 500 watt [9.20. Post 75p.
1000 watt [13.50. Post 90p.

STROBE' STROBE' STROBE)

HY-LIGHT STROBE MK IV
Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.
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 11540. Post 75p.

XENON FLASHGUN
TUBES

Range of Xenon tubes available from stock.
S.A.E. for details.

ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

eft 40 watt, L6.05 (callers only).
2ft 20 watt, [4.68. Post 60p. (For use in
standard bi-pin). MINI. I2in 8 watt, 11.76.
Post 25p. 9in 6 watt, LI43. Post 25p.
Complete ballast unit and holders for 9in and
I2in tube, 1147. Post 30p. (9in and I2in
measures approx.)

SQUAD LIGHT
A new conception in
light control. Four
channels each capable j

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. Price only [60. Post
75p. S.A.E. (Foolscap) for further details.

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT
6' graphic wheels, 31' cassettes. S.A.E. (Foolscap)
for details.

TIME SWITCH
' Horstmann ' Type V Mk. II Time
switch. 200/250 volt A.C. 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
1715. Post 50p. (Total inc. VAT L8.9 I)

WHY PAY MORE ?
MULTI RANGE METER. A.C. volts
2.5-500, D.C. volts 2.5-500 (Sensitivity
200011/V d.c. and a.c.). D.c. current
0/1/10/100 rnA, Ohms range. Sturdy
compact moving coil instrument with
21 ranges. Dimensions 120 x 80 x
44mm. Weight 0-32kg.
SERVICE TRADING CO. Price /.5-00. Post 50p.
(Total price inc. VAT and post L594). Incl. leads and
battery.

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

UNLESS OTHERWISE STATED

SERVICE
TRADING CO.

ROTARY VACUUM AIR PUMP AND
COMPRESSOR
Carbon vane, oilless, 100/115V ex.,
l'2h.p. motor, 50/60 cycle, 2875/3450
r.p.m., 20 in vacuum, comp. 1.25
c.f.m., 10 p.s.i. (approx. figures).
New unused surplus stock. Supplied
with electrical connection data. FRACTION OF
MAKERS' PRICE L12. Post 11-00. Suitable 110/240V,
150 watt auto transformer £3.50. Post 50p. (Both
items together Post L1-25).

GEARED MOTORS
100 R.P.M.
115 lb. ins. 110 volt, 50Hz. 2.8 amp, single phase,
split capacitor motor. Immense power. Continuously
rated. Totally enclosed. Fan cooled in -line gearbox.
Length 250 mm. Dia. 135 mm. Spindle dia. 15.5 mm.
Length 145 mm. Ex -equipment tested LI4. Post
L1.50. Suitable transformer 230/240 volt operation
L8. Post 75p.

60 R.P.M. REVERSIBLE
220/240V a.c. Small, powerful, continuously rated,
reversible motor. M.f.g. Berger (Germany). Size
80mm x 65mm x 65mm. Spindle dia. 6mm x 15mm
long. Weight 725g. 45.50. Post 50p.

BODINE TYPE N.C.I.
(Type J) 71 r.p.m. torque 10 lb. in.
R ible 1/70th h.p.50Hz. (Type
2) 28 r.p.m. torque 20 lb. in.
R ibis I/80th h.p. 50Hz.
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.G. input.
Price, either type L6.25. Post 75p or less trans-
former L3.75. Post 65p.

15 R.P.M.
Type SD48 80 lb. in. Input 100/200 volt A.C. Length
incl. gearbox 270 mm. Height 135 mm. Width 150
mm. drive shaft 16 rnm. Weight 8.5 Kilos. BRAND
NEW. Price LIO. Carr. LI.
Suitable transformer for use on 220/240 volt A.C.
L3'85. Post 50p.

20 R.P.M.
230/240 volt a.c. miniature motor. Price LI. Post 20p.

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 110mm x 95mm.
Spindle Ain. dia. 20mm long. Ex.
equipment tested, Ll. Post 50p.

INSULATION TESTERS NEW!
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.Bin, W.4in, H.6in, weight 61b.
500V, 500 megohms, L36. Post 80p.
1,000V, 1,000 M0, 144. Post 80p.

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 LI.00. Post 10p. (Inclusive of Data and
application sheet.) Suitable Diac 18p.

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

POWER RHEOSTATS
Superior Quality Precision Made

NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously
rated.
25 WATT 10/25/50/ 100/ I 50/250/500/ I k/1.5k ohm.
L1.70. Post 20p.
50 WATT 1/5/10/25/50/100/250/500/ I k ohm.
[2.10. Post 25p.
100 WATT I /5/ I 0/25/50/ I 00/250/500/ I k/1.58/2,Ski
3.5k/5k ohm L3.30. Post 35p.
Black Silver, Skirted knob calibrated in Nos. 1-9
Ilin. dia. brass bush. Ideal for above 22p each.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ

Phone 01-437 0576
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GREENWELD
443 Millbrook Road Southampton

S01 OHX Tel:(0703)772501
All mail order and callers to this address please -callers only to 21 Deptford
Broadway. SEB (Tel. 01-692 2009) and 38 Lower Addiscombe Road. Croydon

(Tel. 01-688 2950)
Brand new full spec components by
return of post
TRANSISTORS BCY72 12p

AC127 20p BCX33 13p

AC128 20p BD131 42p

AC151 20p BD132 14p

AC176 20p BF152 20p

AC187 25p BF173 20p

AC188 25p BF178 26p

ACY17 22p BF181 25p

ACY19 31p BF185 22p

ACY20 19p 13F194 13p

ACV21 28p BF195 13p

ACY39 27p BF196 14p

AD161 40p BF197 15p

AD162 40p BF244B 24p

m/pr. 80p BF258 40p

AF117 20p BF337 42p

AFY19 32p BF338 40p

AF239 44p BF458

ASY26 29p BFW11 40p

ASY27 33p BFW43 21p

ASZ23 27p BFX11 23p

BC107 10p BFX48 35p

BC108 10p BFY18 lap
BC109 10p EiFY50 16p

BC116A 15p BFV51 lap
BC118 Ilp BFY52 16p

BC119 21p BFY64 25p

BC126 20p BFY77 14p

BC139 24p BFY90 96p

BC140 21p BSX20 lap
BC143 22p BSY95A 10p

BC147 12p BU205 £1.75

BC148 lip BU208 t2  50
BC149 13p GET572 46p

BC157 12p GET1890 lap

BC158 lip 0C35 SOp

BC159 lap 0C42 12p

BC161 22p 0071 12p

BC171 13p °Cal D 10p

BC172 14p 0C171 20p

BC182 llp 0C200 42p

BC183 12p OC206 64p

BC184 13p TIP41A

BC208 9p TIP42A 70p

BC212 12p TIP2955 96p

BC213 13p 1IP3055 42p

BC214 14p 2N706A 14p

BC267 13p 2N708 14p

BC297 lap 2N711 42p

BC328 13p 2N1990 54p

BC347 13p 2N2015 [4.80
BC348 10p 2N2369A 22p

BC461 20p 2N2646 50p

BC548 tip 2N2926G 13p

BC549 llp 2N3053 21p

BCY43 22p 2N3054 49p

BCY70 15p 2N3055 3$p

BCY71 lap 2N3440 54p

All types 25 less 15%, 100+ less
25%
RECTIFIERS
1N4001 Sp; 1N4002 7p; 1N4003 Sp;
1N4004 9p; 1N4005 10p; 1N4006 11p;
1N4007 12p; 1N4148 4p; BY127 17p;
0A5 60p; 0A10 40p; 100V3A 1Sp;
400V3A 20p; 1300V1A 16p.
TRANSISTOR PACKS
200 assorted mainly out of spec tran-
sistors, mostly unmarked---NPN, PNP
plastic. T05, 1018. RF. AF, small
signal and TO3 power devices. About
75% usable devices. Only £1.60.
1,000 unmarked 1N4148 diodes, 95%
OK. Only C4.
100 unmarked BC108. untested C2.10.
SCR's
2N1595 30p; 2N2323A 34p; 500V5a
(1068 case) 80p; 800V IA 75p.
RESISTORS
Mullard CR25 5W 5% (10% over
1MC1). All values in E12 Series from
1 ohm to 10Mf1 15p each. Metal Film
1W 5%. All values in E12 series from
27 ohms to 10M0 21p each.
25W wirewound 8p; 5W wirewound
10p; 15 W wirewound 12p.
1% and better. S.A.E. for list
ZENERS
400 mW BZY88 series, all voltages
from 3V to 30V 10p each. 1 Watt
plastic all voltages from 3V to 200V
20p each.

IC'S
723 1099 60p; 741C 6 pin DIL 30p;
741C 14 pin DIL 40p; 555 55p; LM301A
50p; SL521B 05.62; SN76013ND 01.12;
TAD100 01.17; TCA2700 03.110;
ZN414 21 35

ELECTROLYTIC CAPACITORS
Wire ended horizontal mounting
(some of the smaller values may be
vertical mounting)
0 478F 25V 5p 250uF 16V 7p
IuF 25V 65) 470pF 16V 9p
2.2pF 25V 6p 470pF 25V lip
47pF 25V 6p 470pF 35V 13p
1011F 25V ap 470pF 63V lap
22pF 25V 65:1 1000pF 10V lip
47pF 25V Sp 1000pF 16V 15p
47uF 40V 7p 10009F 25V llp
470F 63V 7p 1000pF 50V 32p
100pF 10V Op 10001AF 63V 40p
100pF 25V 7p 22000F 10V lip
100pF 40V Sp 2200pF 16V 22p
2009F 10V 6p 2200pF 25V 27p
200pF 50V 130 22000F 40V Hip
220pF 25V 9p 4700pF 16V by
220pF 30V 10p

POLYESTER C280 250V
0. 01, 0 015, 0 022. 0 033, 0  047. 0. 068,
all 3p each. 0-1. 0'15, 4p; 0-22. Bp;
0.33. 7p; 0 .47, Sp; 0 68, 10p; 10 F . 13p;
2 -21.1F, 16p; 3. 3pF 63V. 22p.

CERAMIC PLATE 50V
22pF to 820pF El2 series 2p each;
1000pF 3p.

VEROBOXES AND CASES
Case type.

1410, 205 x 140 x 40mm T2.90
1411. 205 x 140 x 75mm £3.25
1412, 205 x 140 x 110mm £4.20

Plastic Boxes -Professional quality,
two tone grey polystyrene boxes with
threaded inserts for mounting PC
boards.
Type 2518, 120 x 65 x 40mm 01.52;
2520, 150 x 80 x 50mm 21.75; 2522.
188 x 110 x 60mm 22.40; sloping
front type. 220 x 174 x 100/52mm
£420.
ALUMINIUM BOXES
Supplied complete with base and PK
screws. Blg reduction for quantity.
AB7 133 x 70 x 38mm 60p
ABB 102 x 102 x 38mm 60p
AB9 102 x 70 x 38mm 55p
AB10 102 x 133 x 38mm 60p
AB11 102 x 64 x 51mm 55p
AB12 76 x 51 x 25mm 48p
AB13 152 x 102 x 51mm 00p
AB14 178 x 127 x 64mmi £1.06
AB15 203 x 152 x 76mm £1.42
AB16 254 x 178 x 76mm £1.70
AB17 254 x 114 x 76mm T1 .22
AB19 305 x 203 x 76mm T2.00

BATTERY HOLDERS
For 4 x HP7 2 by 2 or side by side.
Both types 16p. For 4 x HP11, 2 by 2
or side by side. Both types 24p.

RF CHOKES
10. 47. 68pH 9p. 1.5. 2.5, 5. 75
10mH 30p.

OPTO DEVICES
Light sensor type H61. Only 15mm
long by 2.1mm die. Dark current
0.131pA. Light current 2500A 70p.
MRD450 Photodiode 50p. LED's red
or green O 2in 22p. TIL 209 red LED
15p.

DEVELOPMENT PACKS
50V ceramic plate capacitors, 5%-
10 of each value 22pF to 1,000pF.
total 210 caps.. £2.70.
CR25 carbon film 5W resistors, 5%
10 of each value 10 ohms to 1MC1.
total 610 resistors. EL
Electrolytic& wire ended 25V work-
ing. 10 each of. 1,2.2, 4.7, 10, 22, 47
and 100mF. 70 capacitors for 23-20.
400mW zeners 5%, 10 each 3V to 30V.
260 in all. Only 214.

See Practical Wireless for details of packs of components, surplus goods, etc.
All prices quoted include VAT at new rate. Add 15p postage on orders under 22.
SAE with enquiries or for List please. Send 10p for Multimeter catalogue -free
on request on orders over f3. Official Orders accepted from Schools, etc.

Export/Wholesale enquiries welcome. Surplus Components always wanted.

10 CHAPEL
P.

ST.
F.
LONDON NW1

RALFE
Phone 01-723 8753

MUFFIN INSTRUMENT FANS
Dimensions 4.5in x 4- 5in x 1  5in.
Very quiet running, precision fan
specially designed for cooling
electronic equipment, amplifiers,
etc. For 110V, a.c. operation
(practice is to run from split
primary of mains transformer or
use suitable mains dropper).
CC only 11 watts. List price
over C10 each. Our price, in
brand new condition, is C4.50.
-

500V TRANSISTORISED
INSULATION TESTERS
Small size, light -weight.
13 x 7 x 4cm. Reads insulation
from 0.2 to 100Mf1. Brand
new, only 116.50. Battery
(PP3), leads and case E1
extra.

ADVANCE type 63A AM/FM R.F.
signal generators. 7.5-230mHz
Dee. 0-22 - 5 and 0-75kHz. X -sweep
output. Crystal calibrator.
Scope output. 075.

AVO VALVE TESTERS
Brief -case type 160. Full
working condition through-
out. C65.

250V WEE MEGGER
Insulation testers (wind-up type).
Quantity of secondhand, good
condition, available at only E6-50

CO -AXIAL CHANGE OVER
RELAYS
Suitable for frequencies up to
1000mHz. 48V d.c. coil. Brand
new C5.50. "N" -type plugs avail-
able (3 required) at 50p each.

METRIX TYPE 210
WOBBULATORS
0-25mHz. Sweep width 0.5 -
20mHz. Output lOOmV
attenuable in steps of 10 to
10pV. Last few of these left
at only [15 each to callers
Only.MINIATURE DEAC NI -CADMIUM

batteries type 7013K. 3 cells in
package making 3.7V, 25x 17x
15mm. 75p each.

ICL 8 -hole tape readers. As new
f60.
TELETYPE 8 -hole tape punches.
175.DIGITAL FREQUENCY

METERS
Manufactured by Schneider,
type FT300. Reads as fre-
quency meter up to 9999kHz
or as tacho to 99.990rpm.
Solid state. Size only 8 x 5
x 3in., 451b. Brand new in
original packaging. Price
only E55.

APT POWER SUPPLY UNITS.
Variable 4-7V at 2A. Brand new
in original packing, C22.

SWISS HOUR METERS
National Watch Co. 110V 50Hz. 5
digits_ Size approx. 5 x 3.5 x
2.5cm. Digit height 3mm. Brand
new, C1.so.

ALL GOODS QUOTED ARE INCLUSIVE OF POSTAGE AND
PACKING BUT EXCLUSIVE OF 8% VAT. USUAL

DESPATCH TIME FOR GOODS 1-3 DAYS.

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

CATALOGUE 8 ISSUE 2 READY NOW!
Second printing (Green cover) with up -dated information, 144 pages.
New items. Opto-electronics. Diagram of components, applications.
I.C. circuits, etc. Post free 40p, including voucher for 40p for use on
order over £5.00 list value. A must for careful buyers.

DISCOUNTS
On all C.W.O. mall orders. except for some Items marked NETT.
50/.

or
orteorsro list value 100/0 :115 oorrd emr so rlei st value

FREE POST AND PACKING
On all C.W.O. mail orders in U.K. over T2 list value. If under, add 15p
handling charge.

PRICE STABILIZATION POLICY
Prices are held and then reviewed over minimum periods of
3 months. Next review period effective from July 1st.

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

ELECTRWIR LTD

All communications to Dept 6 2 28 5T. JUDES ROAD, ENOLEFIELD GREEN, EGHAM,
SURREY TW20 OHS. Telephone Fermin 3603 Telex 284475 Shop hours 9-330 dedy,
9-1 pm Sete.

NORTHERN BRANCH: 650 Dummy" Lane, Burnell*, Manchester M19 INA.
Telephone (0611 432 4945. Shop hours Daly 9-5.X pm, 9-1 pm-Ssts.
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°I' 10% Off on orders over t10 V SHIPMENT MADE VIA AIR -POSTAGE PAID -3 DAYS FROM RECEIPT OF ORDER
15% Off on onion over IMO
20% Off on order. ow CI 00

TTL
74154

7400 1.4-11 7451 01-13 74155
7401 11 7453 13 74156
7402 11 7454 14 74157
7403 11 7460 11 74161
7404 13 7464 21 74163
7405 13 7465 21 74164
7406 22 7472 22 74165
7407 22 7473 26 74166
7408 14 7474 26 74173
7409 14 7475 11 74175
7410 11 7476 26 74176
7411 16 7483 70 74177
7413 29 7485 80 74100
7416 22 7486 24 74181
7417 22 7469 1-541 74162
74241 11 7490 40 74184
7422 22 7491 71 74145
7423 22 7492 44 74190
7425 22 7493 44 74191
7426 23 7494 49 74192
7427 22 7495 44 74193
7430 12 74% SS 74194
7432 22 74100 144 741%
7437 25 74105 64 741%
7434 21 74107 27 74197
7440 11 74121 24 74198
7441 60 74122 91 74199
7442 55 74123 SS 74200
7443 55 74125 54

7444 fa 74126 54
74132

7445 75 74141 65
7446 45 74145 75
7447 73 74150 75
7448 so 74151 60
7450 12 74153 71

LOW POWER TTL
74100 10-16 74/51 10-16 75190

74102 16 74(54 18 74191
74101 16 74171 18 74193
74104 11 74172 17 74195
74106 18 74/73 34 74194
74110 16 74174 34 741164
74120 16 74L78 44 741165
4110 Ili 74155 15

74142 49 74L86 311.

LOW POWER semorniv

74/5114 L-23 741532 25 74(595
741502 23 74(540 30 7413107
741.504 23 741542 80 74/5164
74/504 25 741574 40 7415193
74/511 23 741.590 80 7435197
74/524 23 741593 80

SCHOTTKY

74500 23 74504 34 74517
74502 10 74510 23 74532
74501 23 74520 23 74574

74504 10

HIGH SPEED TTL
70400 (0-16 70122 (0-16 741161

70101 16 74/110 14 741162

741104 16 70140 16 74/174

741108 16 741150 16 7444101
741110 16 741152 11 7411102
741411 16 741153 20 704103
70120 16 748455 20 701106
7411/1 16 741160 21 700108

8000 SERIES
8091 10-33 8/14 10-93 8811

8092 31 8220 93 8812

8095 76 8210 1-42 8822

8121 49 8520 71 8810

81/1 84 8551 91 8811

8110 1-20 8552 1-17 1816

8200 1-42 8554 1-17 8880

8210 1-92 8810 44

9000 SERIES
4002 E0-21 '1104 (11-49 9601

9101 63 5112 49 9602

DTL
4 ,o 10 417 10 949

10 444 10 962412

15 10 446 10 961

11111

145
75
71
71

95
90

1-10
1-25
1-15

95
95
95
115

so
2-50

40
1-55
1-30

95
95
90
85
95
72

1-00
75

1-70
1-70
3-90

so

511-93

10
09
09

1-51
1-51
1-53

1-20
35

1-20
1-30
1-20

23
35
23

L0-25
20
32

15
35

411

40
40

10-38
60

1-42
1-42
1-42

27

73

(0-54
49

11111

10
10
10

Zen. Diode., Diodes 6 Rectilien

IN AKA Diode 2501f 54-15
IN 7154 Zener 111. -15
IN 747A Zener 3.6V -15
IN 7544 Zener 6.11V -15
IN 756A Zener /21, -15
IN 904 Nw. Diode 30V

IN 914 Sw. Diode 1006
IN 9678 Zener 18V -15
IN 29984 Zener 33V

(Stud ML) -75
IN 11164 5w. Diode 75V -32
IN 3640 Sw. Diode SRI -12
IN 3604 Sw. Diode 754 -12
IN 41411 kr. Diode 754
IN 4451 inner 1244 -15
IN 5230A Zener 4.7V -15
IN 52424 Zener 12V -15

illirMISC. DEVICES

10/0-90
10/ -90
10/ -90
10/ -90
10/ -90
10/ -50
10/ -SO
10/ -90

10/5 -
10/ -IN
10/ -80
10/ -80
10/ -50
10/ -90
10/-90

10/ -90

-9041ULN2208 IM gain bloc( 14.011 mDIP
ULN2209 IM gain blot 6 16dB n,DIP -90

2513 64  8 i 5 r haracter
generator 6-

CA3046 transistor array 14 pin 13113

CMOS

40004 E 18 40164 40 40494 4/
40014 18 40174 85 4050A 42

40024 18 40/04 1-06 40664 61

4006A 96 40114 98 40684 11

40074 19 40225 78 40694 11

40084 1.27 40214 18 40714 19

40094 41 40244 61 40724 25
40104 18 40254 18 40734 28

40114 19 40274 42 40754 211

401/A 18 40284 70 40744 28

40114 12 40104 12 10814 19

40144 1-06 40154 90 40824 25

40154 1-06 10424 1-05 45284 1-14
45854 1-49

74000 IC 0-21 74074 0.043 74(162E1-78
74002 10 74076 93 740163 1-78
74(04 41 74(107 42 740144 1-92
74(08 41 740151 1-59 740173 1-59
71(10 36 74(154 1-92 740195 1-65
74(20 16 740157 00(95 42
74(42 1-18 740160 1-74 80097 42
4( 'I 85 '41161 1.78

JUNE SPECIALS
CT0004 CALCULATOR CHIP
12 Digit - 4 function with memory - chain
operation E410

DWI CHIP WA DIGIT
MM 500 - P channel desire provides
all leak for 4,1 digit volt mete.. 16 pin
DIP with data Ett

UV AAAAA DLO PROM
17024 - 2044 bit static PROM 256,0
elect programoublegerasable TTL/1371
comp. 24 pin DIP

8038 FUNCTION GENERATOR
Voltage ronlrolled nu illalor sine,
square. triangular output 16 pin 11117 with
data 12-50

7001 CLOCK CHIP
4-6 digit. 12-24 M. alann, Omer, 8 date
/ uc uit, with data 54-00

DIGIT LED CLOCK KIT
INCLUDES,
MM314 clock circuit
6 154070 LED displays 1.750" red 7

segmentl
All necessary Iransistors, resistors 8

capacitors
I double sided PC board accommodalev

LED's & clock circuitry
Schemark 8 instructions
Does not include 121/-1114 ma

tr Armlot rner. swishes 8 case

UNIVERSAL A READOOARD
Silver plated copper circuit board
3-1/16" , 5-1/16". 2 rows o1 27

holes for DIP IC's - space for
transislors, resislors L capacilors.
Vervfile and simple for bread-
boarding IC circuitry

IC SOCKETS
Solder tell - low profile
8 pin I.-11 24 pin (-25
14 pin -11 /8 pin -36
16 pin -II 40 pin -12
18 pin -19

wire wrap - gold plate
14 pin 1-10

SOLID -DIPPED 20%
.1 'odd 35V 12p 6.8 mid 6V 15p
.33 mid 35V 12p 6.8 mid SID 18p
1 mtd 355 ,2p 10 wild 256 18p
2.2 mid 201/ 12p 15 mid 10V 18p
2.2 mid 1576 12p 13 rnld 105 20p
4.7 mid 16V 15p 47 mid 6V /Op

CITY

ILIA RESISTORS
S. WATT

PRICE ?RICE PRICE
EACH MINIMUM 10 MINIMUM 100

PER YALU, PER VALUE

0.10 1-12
10-110 14111

100-140111 (-OS
11446 04

RESISTANCE (OHMS)
22.6 71.5 152 087 11.11K 40.214
23.7 78.7 187 1.1511 13.011 45.3K
25.5 64.5 191 1.5 K 15.011 48.7K
30.9 105 205 2.491( 18.26 54.9K
34.5 110 232 3.57K 19.1K 60.4K
40.2 115 243 4.758 19.6K 64.941
45.3 137 499 5.49K 22.6K 69.8K
51.1 147 604 6.04K 24.9K 64.541
61.9 158 715 7.15K 28.0K
64.9 178 006 0.25K 37.48

LED 'a
646101 Red TO 111 10-14

111/50 Asial leads 8

h11/5020 Jumbo Ys. Red
(Red Dome) 18

Jumbo Vis. Red
(Clear Dome) 18

ME4 Infra red dill. dome 18

MANI Red 7 se1..270" 1-38

MANI Red alpha num .42" 2.72

MANS Red 7 seg..07"
straight pins 16

MANI Red 7 ses..190" 1-18

MANS Green 7 seg..270" 1-62

MAW. .6- high solid seg. 3-81

MAN7 Red 7 seg..270" 74

MANI Yellow 7 seg..270" 2-17
4MANIA " high spaced seg. 2-55

1ACT2 Opro-iso Iransistor 38

MULTIPLE DISPLAYS

145N13 3 digil .12" red led 12 pin 1-90
Ills IC skl.

HP45042 5 digit .11 led magn. lens 1-110

7405 com. calls
HP5061 1 digit .11 LED magn.

7414 lens comm. oath. 1-70

SP -425-09 9 digit .25" neon direct
interlace with 6405/151,
110 VDC, 7 se$.

SHIFT REGISTERS

MM5013 1024 bit Arum. dynamic
mDIP E1-20

MM5016 500/512 bit dynamic nsDIP 1-10

5E5-4025 QUAD 15 bit 95

2501 1024 bit multiplexed dynamic
shill register 4.95

AL_

MEMORIES

1101 256 bit RAM MOS 96
1103 1024 bit RAM MOS 2-72
2102-2 1024 bit stalk RAM 2-00
5260 1024 bit RAM 1.20
5261 1024 bit RAM 1-10
5262 2048 bit RAM 1-00
74119 64 bit ROM 771. I-50
62523 Programmable ROM 2-72
74200 256 bit RAM tri-state 1-90
2601 1024 -bit stalk RAM,

N -channel
DTL/TTL compatible 2-

093410 256 bit RAM 1-50

CALCULATOR 11
CLOCK CHIPS
5401 12 DIG 4 howl fix der L1-44
5102 Same as 5001 esc

btry power 1-95
5005 12 DIG 41n1 ve/mem 242
MMS725 I DIG 4 luiwt chain 11. der 1-10
OVP15716 pin 6 DIG 1 Nowt 2-42

11,1114573111 8 DIG S lunct & 'nem 2-42

151/515739 9 DIG 4 lursel )blry mar) 2-92

1611615311 28 pin BCD 6 dig mux 2-42
MM5312 24 pin 1 pps BCD

4 dig mo. 1.94
64645313 21 pin 1 pps 8(0

6 dig min 2-42

IAMS314 24 pin 6 dig mus 2-43

MM53116 01.1.. alarm 4 dig 242

(1

114
Data included with order on requesL
Add 20p ea. if item is priced below 50p
ea. Add 40p ea. it item is not ordered.

tilb'LINER CIRCUITS
100 Pos V Reg (super 721) 10-5 443

301 Hi Perl Op Amp mOIP TO -5 II
302 Volt follower 40-5 43

304 Neg V Reg TO -5 40

105 Pos V Reg 40-5 52

107 Op AMP 'imp., 741) mD1P TO -S M

308 Mcirco Pwr Op Amp mDIP TO -5 60

1096 5V IA regulator TO -1 91

310 V Follower Op Amp mDIP 65

311 Hi pea V Comp mDIP 10-5 SI

119 Hi Speed Dual Comp DIP 71

120 Nei leg 5.2. 12, TO -3 74

1203 Neg Reg 5, 12, 15 TO -220 89

3201( Neg Reg 5.2 12 TO -3 89

122 Precision Timer DIP 60

124 Quad Op Amp DIP 1-07

139 Quad Comparator DIP 92

340g Pos V reg (59, 60, IV, 120,
15V, 11176. 244) TO -1 1-20

1400 P0. V reg (59, 61/.110, I26,
15V. 11V, 2410 00-220 1-07

370 AGC/5quekis AMPL DIP so
172 AF -IF Strip deleclor DIP 44

171 AM/FM/554 Strip TO -5 30

376 cos V Reg mDIP 33

MO hi Audio Amp DIP 11

380-8 -6.6 Audio Amp mot/ 69
381 to Noise Dual preamp DIP 90

382 Lo Noise Dual preamp DIP 91

531 High Slew rate Op Amp 51-80

3411 Fewer driver TO -S 1-20
550 Pier V Reg DIP 64

555 Timer m01P 44

SS6A Dual 555 Tomei DIP 89

560 Phase Locked Loop DIP 1-94

562 Phase Locked Loop DIP 144

565 Phase Locked Loop DIP TO -S 1-20

566 Function Gen mDIP TO -5 1-20

567 Tone Decoder m1311 1-20

709 Operational AMP TO -5 or DIP 27

710 Hi Speed Volt Comp DIP 21

711 Dual Dillerence Comps, DIP 44

723 V Reg DIP 38

733 Dill. video AMPL TO -5 -SS

739 Dual Hi Pert Op Amp DIP 65

741 Comp Op Amp mDIP TO -S 25

747 741 Dual Op Amp DIP or TO -5 44

74$ Frei; Adj 741 mDIP 27

1300 FM Mulps Stereo Demod DIP 65

1107 FM Mulpx Stereo Demod DIP 45

1456 Int. compensated Op Amp 11,131, -79
1451 D sal Comp Op Amp mDIP 10

1100 Stereo muliipleser DIP 1.541

LH2111 Dual LM 211 V Comp DIP 1-07

3900 Quad Amplifier DIP 31

7524 Dual core memory semis Amp 144
7525 Dual care memory sense Amp 4/
4031 Voltage font.. osc. DIP 3-20

8104 9 DIG Led Cath Durr DIP 1-17

75154 Dual Line Driver DIP 1-10

75451 Dual Perepheral Driver m01? 21

75452 Dual Peripheral Driver ns131, 21

75451 (151) Dual Peciph Driver *DIP 21

75491 Quad Seq Driver for LEO DIP 50

75492 Hex Digit driver DIP 55

AL
Satisfaction guaranteed. Send bank cheque with order. If international money order
used, send receipt with order. The above prices do not include any taxes leviable by a
purchaser's country of residence. Minimum order (2 -SO.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1708, MO \ TEREN, CA 93940

ma, PHONE (408) 659-3171
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TUAC
TRANSISTOR UNIVERSAL AMPLIFICATION CO LTD

16 3 MITC HAM RD LONDON SW17 9PG 01 672 3137 9080

MONO DISCO MIXER WITH AUTO FADE

Designed for the discerning D.J. of professional standard.
Offering a vast variety of functions. Controls: Mic Vol; Tone,
over -ride depth, auto/Manual Sw; Tape Vol, L & R Deck
Faders: Deck Volume; Treble and Bass. H. Phon Vol Selector.
Master Vol OivOff Sw. Max output 1V RMS.
Specification Deck Inputs-50mV into 1MCI: Deck Tone Con-
trols-treble + 20 - 10dB at 12kHz, Bass + 22 - 15dB at 40Hz,
Mic Input -200 ohms upwards, 2mV into 101a1; Mic Tone
Control-Total Variation Treble 15dB, Total Variation Bass
10dB; Tape Input-30mV into 47k11; Power Requirements -
30 -50 volts at 50mA.

0

£31.50
PANEL SIZE
18 x 4+in
DEPTH 3in

PRE AMPLIFIERS

VA08
Designed for use with TUAC power ampli-
fier modules. Extensive research has gone
into various wide range tone control circuits
to produce superb sound quality. Thou-
sands are already in use in high quality
professional amplification systems.

VAO8 Vol. Treb, Mid and Bass controls.
HI. IMP. FET. I/P suitable Mid. Guitar,
Radio, Crystal/Ceramic P.U. Sensitivity
4mV. Treble + 35dB at 16kHz. Mid +20
- 15dB at 1kHz Bass x 20 - 10dB at 40Hz.

£6.50
VAO6 Vol, Treb, and Bass controls. Sensi-
tivity 8mV. Treb +28 - 15dB at 12kHz,
Bass ± 18dB at 40 Hz. £5.50
SVA08 STEREO PRE AMP Vol. Treb, Mid
and Bass controls, I/P suitable, Guitar,
Radio, Crystal/Ceramic P.U. Sensitivity
4mV. Treble + 35dB at 16kHz. Mid + 20
- 15dB at 4kHz. Bass + 20 - 10dB at 40Hz
Plus Full Balance Control. Full I/C operation
supply voltage ± 15VDC. £12.50

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

TP125
7=6}v31n

£19.50
 4 C.A. 150 watt 15 amp output

transistors

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

protection
 Only 6 connections

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

PS 250 for supplying 2 TP125s
PS 60/60 for supplying 2 TL60s
PS 125 45 volts for TP125
PS 100 it 43 volts for TL100
PS 60 t 38 volts for TL60
PS 30 t 25 volts for TL30
PSU 2 for supplying disco mixer

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

1941)
Arthur Sculls Ltd., 28 Gardner Street (Tel. Brighton 65806)
Bristol Disco Centre, 26 The Promenade, Gloucester Road

(Tel. Bristol 41666)
Socodi, 9 The Friars (Tel. Canterbury 60948)
Cookies Disco Centre, 132 West Street (Tel. Crewe 4739)
Leighton Electronics Centre, 59 North Street (Tel. Leighton

Buzzard 2316)
Al Music Centre, 88 Oxford Street, Manchester (Tel. 061-236

0340)
Damon Electronics, 99 Carrington Street (Tel. Nottingham

53880)
Electra Centre, 58 Lancaster Road (Tel. Preston 58488)
Mitchell Electronics, 64 Winchester Street (Tel. Salisbury

23689)
Mitchell Electronics for Southampton area Send large stamped addressed envelope with all enquiries or send

(refundable against purchase) for fully illustrated 20 page catalogue.

[22.00
£19.50
£13.75
£12.00
[11.50
£7.50
£5.50

5x 5x 3in
 100 watts R.M.S.

continuous sine
wave output 2 R C A 150 watt
15 amp transistors

£13.50 £16.25

 60 watts H.M.S. con-
tinuous sine wave
output 2 R.C.A. 110 watt
15 amp transistors

Specification on all power modules All output power
ratings 1-0.5dB. Output impedance 8-15 ohms. THD at
full power 2% typically 1%, Input sensitivity 60mV into
10kf1: Frequency response 20Hz-20kHz ,2d13, Hum and
noise better then - 70dB

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

Output power 30 watts R.M.S. con-
tinuous sine wave
Output impedance 8-15 ohms
T.H.D. at full power 0 5%
Signal to noise ratio - 85dB
input sensitivity 60mV into 50k ohms
Frequency response 25Hz-50kHz
8 transistors
4 diodes
Only six connections £9.75
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FUZZ LIGHT

RED GREEN
BLUE AMBER

240V a.c. Long Life Candle
Bulb, Revolving Reflector,
adds a new dimension to disco
lighting effects.

£1 9 50

TUAC
MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION

EQUIPMENT
PE RSONAL SHOPPERS MON TUES--THURS. FRI and SAT

9 am 6 pm WEE/ 9am fpm

TUAC STEREO DISCO MIXER

INPUTS: Four identical stereo inputs available with any equalisation. Two
magnetic and two flat supplied as standard. High quality slider control on 50each channel. Volume. treble, and bass controls for each pair of sliders.
Sensitivity mag., 3mV (R.I.A.A. comp.). Flat 50mV at 1kHz. Bass controls
± 18dB at 60Hz. Treble controls ± 18dB at 15kHz. Size 25in long
OUTPUT: Up to 3 volts ( + 12dB) available. Attenuated output for TUAC Power 6in high x 3in deep

Modules. Rotary master and balance controls. Band width 15Hz-25kHz ± 1dB.
P.F.L.: Output 250mV into 8 ohms. Rotary volume control. Monitoring facility for all 4 channels.
Selection via touch sensitive illuminated switches. Switched visual cue indicator.
Miscelleneous Facilities: Two illuminated deck on off switches. Mains illuminated on.'off switch.
Auto fade illuminated on, off switch. Mains powered with integral screen and back cover. Complete
with full instructions.

E80.00

TWIN
60

Output power 60 watts R.M.S.Four
inputs. two channels each with
volume. treble. middle and bass
controls Variable wave form control

* Lo -Line Twin 125
(125 watts version)

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

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

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

£98.00

£65.00

£81.00

£70.00
A.', All Lo -Line Amplifiers are 25+in long x 11+in high 5 in deep .&v,

NEW TUAC LO -LINE STEREO 250 125 WATTS PER CHANNEL -£130

4 CHANNEL SOUND TO LIGHT
SEQUENCE CHASER-4LSMI

3 CHANNEL LIGHT
MODULATOR

 RCA 8A Triacs
 1000W per channel
 Each channel fully

suppressed and
fused

 Master control to
operate from 1W to
100W

 Full wave control
 12 easy connections

£15.50 (Single Channel Version 1500 Watts£7.25)

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

sound operation from kW to
125W

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

 Full logic integrated circuitry
with optical isolation for
amplifier protection

 Full wave control
 13 easy connections

Patents anplied for £17.25
ADD SEQUENCE CHASING AND DIMMING EFFECTS
TO YOUR TUAC 3 CHANNEL LIGHT MODULATOR

SEQUENCE DIMMER MODULE-3SDMI

 Speed Control 3 per
min. to 10 per sec.

 Full logic integrated
circuitry

 Dimmer control to
each channel

 9 easy connections

£11.75

HOW TO ORDER BY POST
Make cheques P 0 s payable to

TUAC LTD (PE6)
or quote Access Barclaycard No

and post to TUAC LTD (PE6)
163 Mitcham Road, London. SW17 9PG

We accept phone orders against
Access Barclaycard holders

Phone 01-672 3137 9080

ALL PRICES INCLUDE V.A.T. POSTAGE AND PACKING FREE
ACCESS AND BARCLAYCARD ACCEPTED --JUST SEND OH PHONE US YOUR NUMBER HP ENQUIRIES INVITED
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A few interesting (and not so interesting) things
you could find with a Heathkit Metal Locator.

With a Heathkit Metal Locator in your hand you can
find buried metal objects as small as a halfpenny.

And, unlike many other locators, the Heathkit uses a
special'induction balance' search system, which means
you hear no tone at all until a metal object enters the
locator's search field.

But, once a metal object is located you'll hear a signal
through the loudspeaker (or optional headphones) which
increases in volume the closer you get.

Two models are available: the GD-348 Deluxe Locator
and the GD-48 Economy Locator.

Both models have a front -panel meter to pinpoint
your find. And the Deluxe model even allows you to
differentiate between ferrous and non-ferrous metals

And of course, being Heathkits, they couldn't
be easier to build. The kits come absolutely
complete -with a comprehensive instruction
manual that takes you step by step through
the -assembly.

You'll find them both in the latest Heathkit catalogue.
Just send us 10p for postage and we'll send you your copy.

Besides the metal locators, you'll find a lot of other
interesting things in it.

Heath (Gloucester) Ltd., Bristol Road,Gloucester,
GL2 6EE.Tel:(0452) 29451. Showrooms in Gloucester and

Tottenham Court Road, London. HEATHKIT

To: Heath (Gloucester) Ltd., Dept. PE -66
Bristol Road, Gloucester, GL2 6EE.
Please send me a Heathkit catalogue.
I enclose 10p for postage.

Name

Address

Postcode
IL

FND500 Jumbo 0.5 C.C. Red LED display now only El .02

ADVANCED CLOCK KIT
(P.E. Mains Clock Feb.IMar. 76)
Complete kit Including attractive slim case for 6 digit alarm clock with bleep
alarm, snooze, high brightness driving of Jumbo LED displays. automatic
intensity control -with optional add-ons of touch switch snooze control
and crystal controVbattery back-up £2680

P.E. CAR CLOCK with Journey Timer
6 digit clock for use in any car with 12V battery. with an independent journey
timer incorporated. Bright Jumbo LED display comes on with ignition -
automatic intensity control. Complete kit of all parts needed including case.
PCB's and all components. Full Instructions. £36.50
Easy to Build E.E. DIGITAL CLOCK (Jan. issue). Kit of all components,
including case etc.. for this attractive clock with 12mm green display. Full
instructions. E15.70
50 Na Xtal Timebase Kit for clocks (incl. advanced kit above). £6.25

CMOS ICS CD4029 0.99 CD4059 4.77 CD4510 1.18
RCA MOT C04030 0,48 CD4060 0.97 CD4511 1.36
ONLY CD4031 1.92 CD4061 16 92 CD4514 2.72
CD4000 0,111 C04032 0.92 C04062 7,77 CD4515 2,72
CD4001 0.18 C04033 1.21 034063 0.95 C04516 1.19
CD4002 0.18 C134034 1.65 CD4066 0.61 CD4518 1.08
C04006 1,02 C04035 1.02 C134067 3.12 CD4520 1.0a
C134007 0.18 CD4036 243 CD40438 0.20 CD4527 1.37
CD4008 0.83 C134037 0,83 CD4069 0.20 CD4532 145
CD4009 0.48 C04038 093 CD4070 0.48 CD4555 0.78
C04010 0.48 CD4039 2,23 CD4071 040 CD4556 078
CD4011 0.18 CD4040 0.92 CD4072 0.20 MC14528 1.38
CD4012 0.18 CD4041 0.73 CD4073 0.20 MC14534 6.04
CD4013 0.48 CD4042 0.73 CD4075 0.20 MC14553 5.29
CD4014 0.87 CD4043 1347 CD4076 1.34 MC14566 1-21
CD4015 0.97 C041344 011 C04077 0.411 MCM14552
CD4016 048 CD4045 1.22 C04078 0.20 11.05
CD4017 0.97 CD4046 1.16 C134081 040 Clock Chips
CD4018 0.87 CD4047 0.78 C04082 0.20 MK50253 5.60
CD4019 0.48 C134048 0.48 C04085 0.62 MM5314 4.44
C04020 0.57 C04049 0.48 CD4086 0.62 AY51224 3.50
C04021 0.57 C04050 0.48 C04089 1.34 AY51202 2.89
C04022 04.3 CD4051 0.01 CD4093 069 MK50250 5.00
CD4023 0.18 C134052 0.81 CD4094 1.62
CD4024 0.67 C04053 0.81 CD4095 0.91 CMOS
C04025 018 CD4054 1.01 CD4096 0.91 Books
C134026 1.50 CD4055 1.14 CD4097 3.12 No VAT or
CD4027 0,48 CD4056 1.14 CD4099 1.59 P S P
C134028 0-7s CD4057 21.56 CD4502 1.07 MCMOS 2,77

Displays
5LT-01 5.80
DL7134E 0.75
FND500 1.02

Display Int.
SN75491 0,81
SN75492 1.02
CA3130 0.88

Flat Cable
20WAY 1M

100
10M for 8.50
10WAY 1M

0.60
10M for 4.80

IC Socket
Pins
100 0.50
1000 4.00
3000 10.50

Verocasee
7514101 2.64
7514110 2,94
751412K 4.00
uA78L12WC

0.60
ADD VAT at 8% (Higher rate does not apply to any of above).
25p P 6 P on all orders. Despa ch is by 1st Class Post.
Price list and data sent FREE with an order, or on request (an SAE helps)
Official orders welcomed (written or phoned)-Univs, Polys. Govt. Cos. etc.
Export orders. No VAT, add 50p (Europe) El (overseas) for Airmail P A P
(No Export 9utside Europe for databooks and transformers).

SINTEL, 53b Aston Street, Oxford. Tel. 0865 49791

stereo
amplifier

Complete Kit of semiconductors £9.40
.£2.75High quality glass fibre P.C.B.

Screen printed with component locations

PHASE LOCKED
STEREO DECODER

To MOTOROLA specification
COMPLETE KIT - E3.50

Includes MC13101., Gloss fibre p.c. b. oil
resirters A capacitors, LED indicator end
tel instructions .

FERRANTI
BC107P lip 2TX1013 9p ZTX330 17p rrx530 lip 25176 33p
BC101IP Sp ZTX109 lip 270331 Up ZTX53t lep 25178 549
BC109P lip 215212 15p 110382 10 210550 lap 20270 14p
BC415P 17p ZTX213 15p ZTX363 lap 21X551 1714 Z5271. 03p
BFS59 lip I15214 lip 210304 iro 2N3055 700. ZS272. Up
BFS60 15p I7(239 lap 270450 lip 25274° ateBESS, 16p 204300 lIp 211(451 lip DIODES 29276* NO8E596 14P ZTL301 13P 110500 13p 25142. 359 252711 57p
BFS97 15p ITX332 150 27%501 lap ZS,70 12p
13F898 16p 27X303 1110 21X502 lap 25171 lap 2ENERS
IT5A20 lep ZTX304 lap I1)(503 17p 25172 23p BZV19 series
210107 lip 270320 16P 1 710504 20p ZS174 059 4 7 to 47V 10p
FERRANTI CDI INTEGRATED CIRCUITS. All with circuits and date.
ZN414 radio microcircuit El. 2NI034E precision tooter I c mrs. ZN424E low noise audio 1 c 01.
IN1040E universal count.dieplay I c U.25.

PE TV SOUND SEPARATOR
Complete kit of sern,concluctors (2-30. Mi91 quality glass .lore p c b M. Murata ceramic
filters-SFE6 OMA Up. CDA6 ONIC 31ip elect.

MOTOROLA MC1310P only £1.80
with circuits and data
Glau fibre po b. to suit MC1310P 611p, Red LED with clip 27p. MOTOROLA MC1357P0 71.66:
BOW 01.14, B0700. MU; MJ4032. E517; MJ4035. 04.91.
PE OPTO REV COUNTER FERRANTI MS4A photocells Et 35.. PE JOANNA 77 ITX1013 for LS.
163 25170 diodes for XIX
POSTAGE AND PACKING 15p per order. Ordeal over 05 post free All devices top grade, brand
new end to full manutecturere spec. We do not sell seconds or rejects. Send SAE for our data
shut end price list
PRICES DO NOT INCLUDE VAT -ADO 8% TO ITEMS MARKED  AND 174% TO ALL OTHERS

DAVIAN ELECTRONICS
PO BOX 38 . OLDHAM . LANCS . OL2 6XJ
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D1101111
TOOLS

The handy EXPO 12V d.c. drill is supplied
complete with drill kit containing 4 small drills,
two spare collets, two cutters, wire brush, -
soft buffer, grindstone and 9 various
milling and reaming tools.

Drill & kit £9.50 + s

Kit only £4.75 + s

ORYX 50W SOLDERING IRON

Temperature can be altered
between 200-400°C.

Iron 240V £6.90 + s
Stand £2.80 + s

ISO -TIP CORDLESS IRON
Mains and 12V d.c.
versions available
£11.50 + s

DE -SOLDER TOOLS
Three high -suction models available

SR2 £6.20 s

SR3 £5.20+ s
SR3AS £4.80 + s
Spare nozzle 60p ea. + s
Please state type

01---41111==eNIM1.3
NICKEL - CADMIUM
RECHARGEABLE CELLS
,ipb Sim. to nom.
444/ w dry cell capacity

HP7
None
HP11
HP2

0.5Ah
1.2Ah
2.0Ah
4.0Ah

charge
cur. (mA)
50 £1.10

100 £1.24
200 £1.80
400 £2.70

A PROFESSIONAL DEAL
FOR AMATEURS

'ORDERS BY RETURN OF POST NO QUIBBLE REPLACEMENT PART SERVICE
*QUALITY BRANDED PRODUCTS 'FREE UP DATE INFORMATION SERVICE

SEMI -CONDUCTOR DEVICES

RECTIFIERS
IN 4001
IN 4002
IN 4003

1.0A bridge
1.6A
1.6A
20A
213A

5p ea.)
6p ea / +

6p ea./

(400V)
(200V1
(80011)
1200V1
16001/)

1ff g

326 H

480 + H
70p + H
72p + H
90p+ H 11

MULLARD MODULES

LP 1173 E6.10 H

LP 1184/2 E6.58 + H
LP 1185 (4.50+ H
LP 1186 E6.32 + H
LP 1400 E5.15+ H

BIG PRICE REDUCTIONS

INTERNATIONAL 25'
Build yourself a

'I* BIG SOUND amp
*4- at a budget price

As featured
in 'ETI' Oct. 75 edition
FEATURES

* Triple Op -amp pre -amplifier
* Power 'Darlingtons'
* Modern styling
* 25W per channel into 8 ohms.

Complete kit with
assembly instructions

Overseas orders £34.50
S.A.E. for full spec.

TRANSISTORS
BC 107
BC 108
BC 109
BEY 50
BEY 51
BEY 52
2N 3055
2N 2646

12p s

- lip s
- 12p s
- 20p s

19p s
209 t

 62p s
94p s

TIP 2955 (1.14 s

TIP 3055 61p s
BC 2378. - llp H
BC 2380 10p H
BC 2390 12p H
ZTX 107 - 10p H
ZTX 108 9p H
ZTX 109 12p H
ZTX 300 13p H
ZTX 500 14p H
MJE 340 - 62p H
TIP 31A 36p H
TIP 32A - 40p H
2N 3819 27p H
36141 . 65p y
CS 715 180 H
10 for £1.50 H
(Similar to
2N 3819)
BF 180 40p s
BRY39 72p s

I.C.'s

105 Rega MVR 5
f1.10
E1.55

MVR 12 - (1.55
MVR 15  E1.55
LM 309K E1.95
7805 E1.50
7812 E1.50
7815 E1.50
7824 E1.50

D.I.L. £2.82
TBA 231 . (1.50 H
TBA 800 f1.20 H
TBA 8109 - £1.30 H
TBA 820 E1.00 H
ZN 414 E1.30 H
ZN 424 (1.25 H
741 Opamp 36p s
747 OP -..1,
(Dual 7411 959 s
748 Op -amp 48p s
555 TIMER 56p s
556 (dual 655) E1.10 s

HA 1156 E1.60 H
(similar to
MC1310P)

011912 72p s
8A Triad  £1.18
ZN 1034E  £4.70 s

BOOKS (z)
Hi-fi hints and tips
Towers international transistor selector
Electronic Components
PCB assembly
Electronic diagram

ELECTRONIC IGNITION UNIT

* High performance
* For 2 & 4 stroke engines
* Improved start/running
4' 'Crisper' throttle response
* Reduce battery drain

Neg. earth or pos. earth

£15.00+ s

Please state type required

CONDITIONS OF SALE
All prices are exivAT
If affixed with a add 8..
If affixed wrth H add 12j%
Z Zero rated
Package 5 posting free
for orders over C3 00
Overseas orders add 15%
Cash with order Cheques Postei
Orders to Doram Electronics Limited.
P 0 Box TR8. Leeds. LS12 2UF
Small order handling charge of 10p
for orders under C3 00

BATTERY
ELIMINATOR
Switched output 6,
7.5 or 9V at 250mA.
D.C. pos. or neg. earth
£3.15+ s

'SAMOS' CASES Low-cost blue cover and white base
PVC steel cases

THE AMATEURS GOOD COMPANION mDORAM'S NEW CATALOGUE - r "The Doorway to Amateur Electronics -
An Electrocomponents Group Company PE 6,76

I NAME

ADDRESSONLY

S1 50W x 50H x 100D
S2 100W x 50H x 100D
S3 150W x 50H x 100D
S4 50W x 75H x 125D
S5 100W x 75H x 125D
S6 150W x 75H x 125D
S7 200W x 75H x 125D

£1.03 + s
£1.17 + s
£1.31 + s
£1.47 + s
£1.68+ s
£1.97+ s
£2.19 + s

SPECIAL OFFER!!
If catalogue ordered simultaneously with order
for SAMOS cases - case price less 25%

POST CODE

I enclose 60p. Please send me by return my Doram Catalogue.

inc. post & packing. (Overseas orders except B.F.P.O. please add 30p for post and

Free up -date service until Aug. 1976. I packing surfaceonly).

60p 1
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ttetvreeslechrook
Books of top quality written by popular ex-
perienced authors and designed for the beginner,
student and those who just want to know more
about their subject.

Here is a selection of Newnes Technical Books on
electronics.

BEGINNER'S GUIDE TO TRANSISTORS -2nd Ed.
I.R. Sinclair & J.A. Reddihough 160 pages £2.25

BEGINNER'S GUIDE TO ELECTRONICS -3rd Ed.
T. L. Squires 240 pages £2.25
ELECTRONICS POCKET BOOK -3rd Ed.
P.J. McGoldrick 350 pages £3.75
50 PHOTOELECTRIC CIRCUITS & SYSTEMS
P.S. Smith 92 pages £1.80 limp £3.20 cased
FOUNDATIONS OF WIRELESS & ELECTRONICS
9th Edition
M.G. Scroggie 550 pages £3.75
GUIDE TO BROADCASTING STATIONS -17th Ed.
206 pages £1.20
QUESTIONS AND ANSWERS ON ELECTRONICS
Clement Brown 112 pages £1.15
QUESTIONS AND ANSWERS ON INTEGRATED
CIRCUITS
R.G. Hibberd 95 pages £1.00
QUESTIONS AND ANSWERS ON TRANSISTORS
Clement Brown 96 pages £1.00
RADIO VALVE & SEMICONDUCTOR DATA
10th Edition
Compiled by A.M. Ball 180 pages £2.00
TELECOMMUNICATIONS POCKET BOOK
T.L. Squires 152 pages £2.50
TRANSISTOR POCKET BOOK
R.G. Hibberd 312 pages £3.90

COMING JULY...
New Constructors Guides:
SIMPLE CIRCUIT BUILDING and PROJECT PLAN-
NING AND BUILDING both by M.A. Colwell
PRACTICAL ELECTRONIC PROJECT BUILDING
by Alan C. Ainslie and M.A. Colwell

FREE COLOUR BROCHURE
Write to the address below for your free copy of our
full colour brochure that gives details of all the
Newnes Technical Books

Please order from your bookseller

NIS illeWIlteteetilikatt-001140 0 'Borough Green,-Sevenoaks, Kent

ENGINEERS

This 44 page
FREE book
shows how!

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
44 page free book NOW' No obligation.
nobody will call on you. It could be the
best thing you ever did.

CHOOSE A BRAND NEW .FUTURE HEREr --CUT OUT THIS COUPON lom Inn
Tick or state subject of Interest.

Post to address below.

ELECTRICAL &
ELECTRONICS
Practical Radio &
Electronics (with kit) 0
Electronic Engineering
Certificate
General Elect. Eng.
Certificate
C. & G. Elect.
Installations
Elect. Install. & Work 0
C. & G. Elect.
Technicians

RADIO & TELE-
COMMUNICATIONS
Colour TV Servicing 0
C. & G. Telecoms.
Technician's Cert.
C. & G. Radio. TV &
Electronics Mech. Cert. 0
Radio & TV Engineering
Course
Radio. Servicing &
Repairs
Radio Amateur's Exam 0

AUTO & AERO
Motor Mechanics
C. & G. Motor V.
Mechanics
General Auto
Engineering
A.M.I.M.I.

0

0

Air Registration Board
Ceres.
MAA/IMI Dip.
CONSTRUCTIONAL
Heating Ventilating &
Air Conditioning
Architectural Draughts-
manship & Design
L.I.O.B.
Carpentry & Joinery 0
Plumbing Technology 0
General Building
Painting & Decorating 0
MECHANICAL
A.M.S.E. (Mech.)
General Mech. Eng.
Inst. Engineers &
Technicians
Maintenance Engineering 0
Welding

MANAGEMENT &
PRODUCTION
Computer Programming 0
Inst. of Cost &
Managements Accts. 0
DRAUGHTSMANSHIP &
DESIGN
General Draughts-
manship
A.M.I.E.D.
Electrical Draughts-
manship

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

Aldermaston College
Dept. TPE 19, Reading RG7 4PF

also at our London Advisory Office, 4 Fore Streit
Moorgate, London EC2Y SEJ. Tel. 01421 2721.
NAME (Block Capitals)

ADDRESS

Postcode

Other subjects of interest
Accredoted by CA CC Member of A B C C

Avenue,

Age

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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WILMSLOW AUDIO
THE Firm for speakers !

SPEAKERS
Baker Group 25, 3, 8 or 15 ohm E8.84 Fans 920 Mk II horn E36.95

Baker Group 35, 3. 8 or 15 ohm £10.25 Fane HPX1 crossover 200W E2.50

Baker Group 50/12 8 or 15 ohm £1100 Fans 13 x 8in, 15W dual cone [5.50
Baker Group 50/15 8 or 15 ohm [1842 Fans 8017 8in d/c, roll surr. t9.96

Baker Deluxe 124. 8 or 15 ohm L12.38 Gauss 12in 200W E64.00

Baker Major 3, 8 or 15 ohm L10.116 Gauss 15in 200W E96.00

Baker Superb 8 or 15 ohm £16.31 Gauss 18in 200W E129-00

Baker Regent 12w 8 or 15 ohm [9.00 Goodmans Axent 100 E7-60

Baker Auditorium 12in 8 or 15 ohm £14.85 Goodmans Audiom 200 8 ohm 03.46
Baker Auditorium 15in 8 or 15 ohm E111.41 Goodmans Axiom 402 8 or 15 ohm 09.90

Castle 8RS/DD 4 or 8 ohm 01.211 Goodmans Twinaxiom 8. 8 or 15 ohm E9.50

Celestion G12M 8 or 15 ohm £12.95 Goodmans Twinasiom 10, 8 or 15 ohm E9.66

Celestion G12H 8 or 15 ohm £15.115 Goodmans 8P 8 or 15 ohm E5.95

Celestion G12/50 8 or 15 ohm C16.50 Goodmans 10P 8 or 15 ohm E6.25

Celestion G12/50TC 8 or 15 ohm £11. 00 Goodmans 12P 8 or 15 ohm 04.95

Celestion G1250 2236 scone [1650 Goodmans 12PG 8 or 15 ohm [1650
Celestion G12/50 2239 scone. alum. dome [1700 Goodmans 12PD 8 or 15 ohm 06.95

Celestion G15C 8 or 15 ohm [2695 Goodmans 12AX 8 or 15 ohm n9.00
Celestion G18C 8 or 15 ohm C34.50 Goodmans 15AX 8 or 15 ohm t45.00

Celestion HF1300 8 or 15 ohm £7.75 Goodmans 15P 8 or 15 ohm L22.50

Celestion HF2000 8 ohm £9.50 Goodmans 18P 8 or 15 ohm 09.00

Celestion MH1000 8 or 15 ohm t13.50 Goodmans Hifax 750P L16.00

Celestion CO3K E4.48 Goodmans Sin midrange 8 ohm E4.05

Dacca London ribbon horn U8.80 Jordan Watts Module. 4, 8 or 15 ohm £1536
Dacca London CO/1000/8 crossover  75 Kef T27 E5.16
Dacca DK30 ribbon horn L17.25 Kef 115 E6.25
Dacca CO1/8 crossover (DK30) [4.50 Kef 8110 E6-75

EM 150 13 x 8M d/cone 8 ohm [2.94 Kef 8200 E7.65

EM 13 x 8in 20W bass 8 ohm t9.00 Kef 6139 L15.08
EM 14 x gin bass 8 ohms, 14A770 £1192 Kef DNB E2.06

EM 8 x 5in. 10W. d cone, roll surr. L3.515 Kef DN12 E5.39

EM 6fin &cone, roll surr . 8 ohm t3.93 Kef DN13 SP1015 or SP1017 E4.05

EM 8in roll surr. bass t5.73 Lowther PM6 E30-60
EM 5in mid range t3.50 Lowther PM6 Mk 1 E32.85
Elac 59RM 109 (15 ohm). 59RM114 (8 ohm) 0.30 Lowther PM7 E46.60
Elac 6fin thcone. roll surr., 8 ohm
Elac 10in 10RM239. 8 ohm

E3.63

t3.63 Peerless K010DT 4 or 8 ohm E7.25

Eagle Crossover 3000Hz 3. 8 or 15 ohm 0.57 Peerless DT1OHFC 8 ohm E8.26

Eagle FR4 E5.51 Peerless K040MRF 8 ohm £11.50

Eagle FR65 Peerless MT225HCF 8 ohm E2.95

Eagle FR8 L11.011 Richard Allan CA12 12in bass 09.60

Eagle FRIO I14.06 Richard Allan HP8B 01.93

Eagle HT15 0.96 Richard Allan LP8B E6.33

Eagle HT21 E6.13 Richard Allan DT20 L6 06

Eagle MHTIC E4-00 Richard Allan CN8280 06.20

Eagle FF28 Multicell. horn E6.10 Richard Allan CN820 E3.15

Fane Pop 15. 8 or 16 ohm E5.25 Richard Allan Super Disco 60W 12in 06.95

Fane Pop 33T, 8 or 16 ohm E9.25 Richard Allen CG15 15in bass E27.45

Enna Pop 50. 8 or 16 ohm E12'50 Richard Allan Super Disco 12in 60 watt 06.95

Fane Pop 55. 8 or 16 ohm 05.50 Richard Allan Super Disco 10in 50 watt 03.25

Fens Pop 60. 8 Or 16 ohm 07.95 Richard Allan Super Disco 8in 50 watt 02-95

Fans Pop 70. 8 or 16 ohm 06.75 Radford BD25 E22-00

Fans Pop 100. 8 or 16 ohm t27.95 Radford MD9 00.50

Fane Crescendo 12A. 8 or 16 ohm 07-95 Radford MD6 t12,50

Fans Crescendo 12BL. 8 or 16 ohm t39.95 Radford TD3 t7.25

Fans Crescendo 15/100A. 8 or 16 ohm E49.65 Radford Cross Over Network L13.00

Fans Crescendo 15/125, 8 or 16 ohm 09.85 STC 4001G E5.90

Fans Crescendo 18, 8 or 16 ohm E67.95 Tannoy 10in HPD E67-50

Fane 910 Mk II horn 05.75 Tannoy 12in HPD E73.75

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

Tannoy 15on HPD E69.15

Wharfedale Super 10 RS,DD 8 ohm C1350

SPEAKER KITS
Baker Major Module 3, 8 or 15 ohm
Fane Mode One Mk ii 15W
Goodmans DIN 20 4 or 8 ohm
Goodmans Mezzo Twin kit
Helms XLK 30
Helms XLK 35
Helms XKL 40
Helms XLK 50

Kefkit 1
Kefkit III
Peerless 20-2
Peerless 30-28
Peerless 20-3
Peerless 50-4
Peerless 1060
Peerless 1070
Peerless 1120

Richard Allan Twin assembly
Richard Allan Triple 8
Richard Allan Triple 12
Richard Allan Super Triple
Richard Allan RA8 Kit
Richard Allan RA82 Kit
Richard Allan RA82L Kit
Wharfedale Linton II kit
Wharfedale Glendale 3XP kit
Wharfedale Dovedale ill kit

each [13.28
each L1035
each 03.28
pair E42.47

pair [1710
pair [2160
pair 01.50
pair £5040
pair E44.10

each (39.36
each [15 70
each U1.95
each [23.90
each 36  45
pair [5040

each £41.40
each [45  00
each £13.44
each C2025
each £25.16
each [29  25
pair £37.80
pair 09,40
pair [65-70

pair [2081
pair [4770
pair £59 40

HI-FI
ON DEMONSTRATION

in our showrooms:
Akai, Armstrong, Bowers 8 Wilkins. Castle. Celestion,
Dual, Goodmans. Kef, Leak. Pioneer, Radford.
Richard Allan. Rotel, Tandberg, Trio, Videotone.
Wharfedale. etc. -ask for our Hi-Fi discount price
list.

THIS MONTH'S SPECIALS!
Pioneer PL12D
Pioneer PL15R
Pioneer 55434
Rotel RX202
Videotone Minimax ii

£43 00

E53.00

E98.95
ES000
E39.00

We stock the complete Radford range of amplifiers.
preamplifiers, power amplifiers. tuners. etc., and
also Radford Audio Laboratory equipment. low
distortion oscillator, distortion measuring set. audio
noise meter, etc.

ALL PRICES INCLUDE VAT
(PRICES CORRECT AT 9.4.76)

Send stamp for free 32 page booklet -Choosing 
Speaker'')

ALL UNITS GUARANTEED NEW AND PERFECT
Carriage and insurance.- Speakers 50p each (12in and
up 75p each): Kits 80p each (C160 per pair): Tweeters

and Crossovers 30p each.

WILMSLOW
AUDIO

Dept PE
Loudspeakers, mail order and export:

Swan Works, Bank Square, Wilmslow.
Hi-Fi, Radio and TV: Swift of Wilmslow,

5 Swan Street, Wilmslow, Cheshire.
PA, Hi-Fi and Accessories: Wilmslow

Audio, 10 Swan Street, Wilmslow,
Cheshire.

Telephone: Loudspeakers, mail order and
export -Wilmslow 29599; Hi-Fi, Radio,
etc. -Wilmslow 26213.
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from SAXON ENTERTAINMENTS ITIL
 Absolutely complete
NI Transportable

 Twin B.S.R.
turntables

 Sound -light
sequencer

II Condenser mic.

 Monitoring
headphones

 X -fade and P.F.L.

 Strong Vynide
covered wood
cabinets

 Size 32in x 18in x 18In
(81 x 46 x 46cm) closed

IT'S GOT LIGHT IT'S GOT SOUND
IT'S GOT POWER IT'S GOT VALUE
Here s a winner from Saxon-a complete ready -for -instant -play stereo discotheque WITH ITS OWN BUILT-IN
SOUND TO LIGHT CONVERTOR for under 0200' delivered in U.K. It s got Saxon uncomproniising quality
standards. Saxon craftsmanship and Saxon's superb value -for -money to make the Centaur supreme in its
class. Being transportable. with a 100 watts RMS sound output. and specially developed light system makes
the assembly capable of use in the widest possible variety of applications.
 Plus V.A.T. at current rate

Compare the features-compare the price
MIXER
Low -noise silicon circuitry
Ample monitoring power
Left -right cross fade control
Full -range treble and bass
controls
Additional inputs for tape and
mic.
Well printed, easy to read facia to
give everything at your finger
tips.

AMPLIFIERS
Twin pure complementary
symmetry integrated amplifiers
giving a total output of 100
watts R.M.S. with superb quality.

SCSTE111 IEEE
SA 1208D

USES 150W
16A RCA
DEVICES

Send large
S.A.E. for leaflet

LOUDSPEAKERS
Specially designed twin wood
cabinets, with extra heavy duty
full range matched drive units
and connected cable control
console.

LIGHTING CONTROL
FOUR CHANNEL sound -to -light
converter with variable speed
sequenting built in a
scintillating four-colour display

ACCESSORIES
Condenser microphone (cardioid)
monitoring headphones and all
leads.

IT'S
STEREO

UNITS AND MODULES THAT
BETTER, PERFORM BETTER
ARE KINDER TO YOUR POCKET

120 WATT RMS POWER AMP
 10 Transistors 4 Diodes-Fibre Glass P.C.B.
 Typical Distortion -04%: Noise-

minus 80dB

 Short. Open Circuit proof- Load line
limiting

 Only FOUR Connections-Simplicity,

 High sensitivity (240mV) suits most mixers
 30H-40kHz ± 1db Frequency response

 Single supply line-No output capacitor
needed (95V)

IN Standard en output-will operate on other
impedances

 Compact -6" x 3" x 1i" (15 x 8 x 4cm)
 All units individually tested and guaranteed

In the
SA608
with the
SA 1208D
an (65V)

LOOK
AND

same series

same features as
but 60W RMS into

02.50

SA308
with same features as
SA 1208D but 30W RMS into
an (48V)

£9.50

SYSTEM 700 MODULAR MIXING
 UP TO 20 CHANNELS MONO, STEREO OR MIXED

Input. for all sources me meg cartridge
Wide range base and treble controls
Only one mixing module required
,W monitor power outlet
reeds most amplifiers

20Hz-30101, r ldB
Echo send return facility
Complete-ready to plug in or solder
Scm matrix-bold panel
.ndsidual monitor buttons
Send for details

IN PCB MODULAR FORM
With same facilities and performance as complete units On glass -fibre
PCBs Soldered or edge connections.

IM7002/M
mono mixing £550

IM7001/M r IM7001/S IM7002/8
mono input £5 UU stereo input £9.00 stereo mixing £900

 INPUT
Mono £8.50
Stereo

£12.00
 MIXER

Mono £8.50
Stereo

£12.00
Power supply
P10M18 £7.50

POWER SUPPLY UNITS FOR
SYSTEM 700 AMPS
on glass -fibre P.C.B.. high grade transformer.
fully fused and reedy to wire'

PM1201 FOR ONE SA1208D
£11.60

PM1202 for two SA12080
£15.30

PM801/2 for one or two SA608
£10.50

PM301/2 for one or two SA308
£8.80

SAXON ENTERTAINMENTS LTD
w
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the fantastic 100 watt rasa
Centaur

TO

ONCE

mobile stereo disco

complete with built-in

sound -light converter

_ _

_ _

-'-- £199
CARR. PAID U.K.

+VAT

Designed and made in the UK by Saxon Entertainments Ltd.

SYSTEM 7000 DISCO

CONTROL UNIT
IN Complete and ready to plug in
 Totally encased-no soldering at all
IN Tough, bold, two tone stainless panel-for panel

mounting or freestanding
IN Inputs for 2 ceramic cartridgesitape/microphone
 Individual deck controls AND leftiright fader
III Low noise (- 80dB) 20Hz -50kHz -± 1dB
 Suits all Saxon amplifiers and most other makes.

watt headphone monitor-five position switch
with mute positions

II CONTROLS-L. to R.: Mic Vol,Treble,Bass, Auto -
fade depth, L/Deck Vol, R/Deck Volume, Tape
Volume, Treble. Bass, Master, Monitor Volume,
Monitor Selector -On -Off

Mono £34.50 Stereo VW 50

IN MODULAR
FORM -

Printed circuit sub -assembly version of
disco control unit. All electronics in-
cluded. Only plugs, socket and one
switch required.

Mono Stereo
£18.50 £27.50

Front panel for either version

£3.50

SYSTEM 7000 LIGHTING CONTROL UNIT
 Full control of 3kW of lights ( 1W, channel)

Audio control plus sequence plus
override

 Variable speed sequence with slider
function control

 Stainless steel two tone panel-matches
rn Isar

£38.00 =17,=''-

 13 transistors 8 diodes-advanced con-
trol circuitry

 High audio sensitivity-operates from
any amplifier

 Attractive Bondene case-free standing
or panel mounting

 Individual tone controls plus master
audio control

SUPERFECT MODULE
On P.C.B.Requires only plugisocket,panei

for mounting as desired £27.00

SOUNDLITE
3kW Converter Module
0/P up to 16W. channel: Individual tone and
master controls. RCA 8A triacs. Scintillating
Light Display Operates from any amplifier
Glass -fibre PCB. Unbeatable value at

£15.50

SAXON STROBES

nil I

SUPERSTROBE
 1 fiasnr2 sec up to 20 flashes sec
 Compact black Bondene case
 Ideal for the mobile disco or smeller

club
£24.75

PRO -STROBE
 Giant 80 watt tube Discharge ens gy

up to 13 Joules
 External tripper-audio up to 240V
 Use with Soundllta for rainbow

strobe effect
In Smart. tough Bondene cue sin

sin x sin approx
[3850

CABINETS

150 WATT LIQUID
WHEEL PROJECTOR
 Complete with wheel
 150 watt tungsten lamp
 Wide range of extra effect. may be attached
 Sturdy construction
 Adjustable feet

Spare wheels MOO £29.20

LOUDSPEAKERS 12"/501N high grade chassis units
14000 gauss presence dome [14.50

Attractive range of speaker and other
cabinets at our showrooms. Enquiries
welcomed

327-333 WHITEHORSE RD. CROYDON CRO 2HS
Telephone 01-684 0098/6385

Shop Hours 9am-5pm (Lunch 12.30-1.30): Sat. 9.30am-5pm  Mail Order desk 10am-4pm Mon -Fri

HOW TO ORDER
When ordering by post. make cheques or
crossed P.0.9 payable to Saxon Entertainments
Ltd. Prices include carriage and packing. You
may send or phone your

 ACCESS OR
 BARCLAYCARD
number if you wish. After 4 pm leave your
message on our Answer -phone 101-684 6385)

TERMS OF BUSINESS
Cash with order. If C.O.D. add 65p S.A.E.
with all enquiries. Prices and specs. subject
to alteration without notice

must be added
V.A.T. to total value of

order at
8%

GUARANTEE
Purchases are guaranteed for twelve months
from date of purchase subject to them being
used as published instructions

TRADE ENQUIRIES TO
NORMAN ROSE
ELECTRICAL LTD.
London 01-837 9111
Birmingham 021-236 4710
Manchester 061-273 1498
Bradford 0274 26104

1
VAT NO 218 6921 49 RGD ENGLAND 1091983
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It's here!
The Minisonic Mk. 2 has arrIved-avall-
able NOW for the first time in kit form.
the Mlnisonic 2 probably represents
the best value for money in electronic
music today.

Kits are available for complete Instru-
ments or Individual sections, or for the
conversion of Mk. 1 Minisonlcs to Mk. 2
specification. (Conversion details apply to
Eaton Audio P.C.B.s, but may be adapted to suit
others.)

in order to ensure that the appearance of the complete
Instrument enhances Its performance, a complete cabinet kit Is avail-
able, Incorporating a fully finished black enamelled, silk-screened front
panel, with matching back and base, and solid Afromosla end -cheeks. This kit also
Includes all switches, knobs, sockets, screws and panel indicators. Suitable keyboards
and contact assemblies are also in stock.

READY-MADE INSTRUMENTS
AVAILABLE

SEPARATE KITS
Cabinet Kit (inc. Keyboard. etc ) MS.2-1 & 2
Keyboard Controller MS(2-3
Voltage Controlled Oscillator MS/2-4

(Note -2 off PAS2t4 required)
Sync. Kit IAS/2-4sync
Envelope Shaper/VGA MS/2-5

(Note -2 off MS2/5 required)
H F Oscilletor,Detector MS/26
Hold Isolator MS/2-7
Voltage Controlled Filter M512-8

C Ring Modulator MS.2-9
192.64 Noise Generator MS/2-10

$.67 Output Amplifiers MS/2-11
16.96 Control Envelope Inverter MS/2-12

Stabilised Power Supply MS.2-13

6.13
CONVERSION KITS

1-94 Ancillary Functions Kit MS/2-14C
3.24 Oscillator Conversion Kit MS/2-15C
7.54 (Note -2 off MS/2-15C required)

3.75 SEPARATE ITEMS.
2.00 P.C. Boards -Main PCS EA014
8.93 Power Supply EA015
0.91 Dual Tranistor M06001
9-00 Operational Amplifier LM318N

Field Effect transistor 255459
Multi -Turn Preset Pots 114. 10K. 200

3.30
1.80
1.20
2.00

0-N

11-87
11-04

Send large S.A.E. for further details and contents of kits

SOME SALE ITEMS STILL AVAILABLE. HURRY. WHILST
STOCKS LAST

LIN EARS
CA3045
MC1306P
MFC4000B
ZN424E
741
741 SCP

PANELS A PCBS
PE PAIniaonlc EA008

0.80
0.53
0.45
1-00
0.22
1.10

2 -SO

CAPACITORS
Axial Lead -Electrolytic
22uF lOy
15005 16V
150uF 63V
100uF 10V
50uF 15V
22uF ICIV

C VERO CARDFRAME SYSTEM
Minisonic PSU EA011 1.60 Case KMV1F
Minimix-6 Composite 2.00 End Angles (PR) HWV/F
Minima -6 front panel 4.18 Bin Module KOV1F

4in Module K4V1F
2in Panel F2V1F
lin Panel FIV1F
Plug 19124(SS31

2 for 25p Socket 19125.SF31
2 for 25p Card Handles CIO off)
2 for 12p Veroboard Panel E100
2 for 10p Module M26/190I2
2 for Ifp
2 for Op Sony SAE for further dela.18

11.50
0.55
2.40
1.80
0.85
0-80
0.60
0-70
0 60
0 75

0 IG

EfaC111 fil_101C1
DEPT PE. P 0 BOX 3
ST NEOTS. CAMBS
PE19 3JB

TERMS MAIL ORDER ONLY C W 0 MINIMUM
ORDER 1 VAT Please add 25°. to value, of
Order dC P A P unless otherwise stated

o' P 0 s payable to Faro, Aud 0
Orders GYP, Is free of P A P Otherw,5a please
add lOp n

London College of Furniture

Electronics for Musicalal
Instrument Technology
A full-time three year course is offered
in those aspects of electronics related to
the design, building and repair of all types
of equipment associated with music.
Students will be encouraged to involve
themselves in project work in the field 5

of acoustics, group amplification, elec-
'tromc organs, synthesizer design, etc.

Prospective students should have some
knowledge of electronics or some, basic
science and mathematics at '0' level GCE
or the equivalent.

1111)Nri Elig31111111115
. es

A FEW TRANSISTORS FROM OUR LIST
ACI25 20p A8Y67 70p 13C147A 9p liC2115 0 15p 10 ',""II top'

20p RAI 4., 15p 11(.1 4  B 10p 1111206A 15p 111231711 I2P'
13AC127 20p 13.015410p 11C1 4 5 91/ 1111207A 11 D' 111231011 12P

ACI20 21.1p 11A155 12p 111,14811 101) 111.8.201A 119' 11123221115P'
AC132 35p 11AX12 10p 111214011 Ilp 11(22001113p 11(1327 20p'
ACM 17p !SAX 13 4p 1112159(' 11p' 1112212A 13p 11('3.37 18P
AC142 17p RAX 16 Bp 1112153 18p 11111212L 15p 11C337 181)
AC161 242 114107 lip 141154 18p 11(2131112p 11(1336 18p
AC153 27p BC1 0 7A 12p 8415711 120' 11(22131, 14p 111:461 35p
AC176 20p ISCIOM 109 BCI58A 12P 1112214 15p 1312557 OP
AC188 20p 11(20081111p Beit,9A 1.2p 11C214L 17p 11E559 Op
AD1 6 1 42p 115.109 lip BCI67A 11p 11(1237A 1111) 11(1559 OP
AD162 42p 14C10911 122 BC1681t 14p 11C238A 15P 110'Y70 15P
AF114 24p 14C1001' lap IICI7IA 19p 11C:139B 15p. BCY7I 189
.AF1I5 24p II4115 15p 11C17.2.0 15p 11C2f31A 10p 11CY72 14p
AFII6 24p IIC116 15p 11(1731118p BC262A 15p 1111115 809
AF117 24p 1112117 181) 11(2177 17p 11C266A lop 01)121 90,
AFII8 97p BC118 10P BC17.11 18P 11(1267.0 142 1113123 90p
AFI24 80p 11C110 28p 11111701119p 111226811 13P 00124 681,
AF125 30p 11E125 14p 1S1218211 10p 11C269 lap 110131 801/
AF126 28p FICI32 llp° 11C1821. llp 111.1287 20p BD132 38p
AF139 34p BCI35 12P 111218311 10p 11C300 27p 11D133 852
AF186 50p B(1136 113r BC183L lOp' BUZ 0 1 28p EI1)135 37p
AF239 37p 1112137 ter 13(:1X41112P 111'302 24p I1D136 39P
ABY26 30p 1141138 15p 111.1184L 119 11('303 30p 013137 44p'
A0Y27 841/ 1512139 35p 0C186 25p 11C304 27p 0E1138 47p'
ABY2 A 80p 84142 22p 1112187 28p BC307.0 18p 11D139 54P
A0Y29 84p 1112143 24p 11C204A 181) 11(1308A 14p 110155 75P
SILICON/REC
50V 3.4 13p
100V 3.4 15p
200V 3A 18p

RESISTORS
lip each
} watt E12
range

IC., TTL/DIG.
r

7401 20p
7402 18p

S.A.E. for full list of
components.
Same day despatch to

THYRISTORS 1 0 -1011111 740:1 18P Mail Order Customers.60V 1.420p
100V 1A 30p
200V IA 40p
600V IA 60p
BT 106 01.20

DIODES
1N4002 8P
IN4006 10D
1N4146 5p

0404 231)

7405
.-40 409
'

filly ('(MOO.

.Men. order LI. P. & P.
25p. Callers Mon. -Sat.
incl.

IC.,
709 (8 pin Dili 40p
741 111 pin Dill 83p
NE555 110P*
N0566
N0567

1/30p
270r

8N76013N 157p
TA.A550 ,p.
T BA 600 135p

ZENERS (400mW)
313,Z.3783/317678,5

4V3, 4V7, fir\\.5i:
5V6. EV2.
7V5, 8V2, 9V1,
10V, I2V, I3V.m., 18.,,, 30y.
All at lop each'

VOLTAGE
REG. (T08)

IA. 5 1 , 12V.

15V. 01.35

IA. 5V. 12%.

15V. 21.70

LED
125 Red 20p .L,ike Td

125 Ciro 27 00.1925i.
TIL 200 salt 1

TIL 200 (215r1P1 0-2th
291) j

a

ilea
For details apply to: Dept. of M.I. T.,
London College of Furniture, 41-71
Commercial Road, London El ILA.
Telephone: 01-247 1953.

VAT -Item, marked  ad 1 121°1,, remainder at li %.
Flint House, High Street, Wallingford, Oxon OX10 ODE

\Tel.: Wallingford (0491) 35529 Telex 4SPWALFRD 849349)
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ELECTROTIME
ELECTRONIC DIGITAL

ALARM CLOCK MODEL EC3

* LARGE 4 DIGIT DISPLAY * 24 HOUR ALARM *A. M. P.M. INDICATOR
* BRIGHTNESS CONTROL * FLASHING SECONDS INDICATOR
* ATTRACTIVE WHITE CASE * 5 MINUTE REPEATING SNOOZE ALARM

Complete Built Clock £14 inc. VAT

THE "MISTRAL" 1
DIGITAL CLOCK

* PLEASANT GREEN DISPLAY * PULSATING COLON * 12/24 HOUR
READOUT * PUSH BUTTON SETTING * FULLY ELECTRONIC
* BUILDING TIME 1 HOUR

Complete Kit
Built Clock

£11.07 inc. VAT
£14.95 inc. VAT

LCD MODEL TLC4
Continuous Readout utilising
Crystal Display with
Backlight for night
reading

Features
* HOURS
* MINUTES
* SECONDS
* DATE

Rhodium £39.95 inc. VAT
Gold £41.50 inc. VAT

Liquid

LED MODEL TLE5

Features
* HOURS
* MINUTES
* SECONDS
* DATE
* DAY OF WEEK

£29.50 inc. VAT
Gold or Rhodium plated

LED MODEL TLE3

Features:
* HOURS
* MINUTES
* SECONDS

£19.95 inc. VAT

JET BLACK
STAINLESS STEEL

CASE AND BRACELET

COME TO THE EXPERTS IN DIGITAL
TIMEKEEPING

* * * * *
MONEY REFUNDED IF NOT COMPLETELY
SATISFIED. ONE YEAR GUARANTEE WITH ALL

MODELS

ELECTROTIME, Dept. 2/6. 111 Storforth Lane Trading Estate
Chesterfield, Derbyshire. Tel. (0246) 35804

Please supply
I enclose cheque postal order

NAME

ADDRESS
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R C
ELIZABETHAN STEREO TUNER AMPLIFIER
This compact Tuner Amplifier
gives you full medium wave
and V.H.F. coverage and FM
stereo. With inputs for your
turntable and tape recorder.
It has rotary tuning. Volume.

E,
controls and push button
Balance. Bass and Treble

selection switches for Phono/tape FM
Stereo, FM mono Medium wave and &EC. 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 4 010' x 15) approx. nn
Finished in selected rosewood veneer with brushed aluminium front A- g-4111,1,
panel and matching controls. Output into 15 ohms speakers only, + p&p £1.50

COMPLETE ONLY

£23.20 T p&p £4 00

INCORPORATING A GARRARD DECK
Garrard 3 speed Deck automatic, manual
facilities together with stereo cartridge and
cueing device.
Stereo 21, easy to assemble audio system kit. No soldering required.
The unit is finished in Sim Teak and the acrylic top presents an
unusually interesting variation on the modern deck plinth.
Includes - 3 speed deck, automatic manual facilities together
with stereo cartridge and cueing device.
Two speakers with cabinets.
Amplifier module. Ready built with control panel,speaker leads
and full. easy to follow assembly instructions.
Specifications - For the technically minded.
Input sensitivity 600mV Aux input sensitivity 120mV. Power
output 2.7 watts per channel. Output impedance 8-15 ohms.
Stereo headphone socket with automatic speaker cutout.
Provision for auxiliary inputs - radio, tape. etc.. and outputs for
taping discs.
Overall Dimensions. Speakers approx 12"x 9"x 5". Complete
deck and cover in closed position approx.15 x12 x 6.
Extras if required. Optional Diamond Styli £1.60.
Specially selected pair of stereo headphones with individual level
controls and padded earpieces to give optimum performance f 5.80.

BSR DECKS WITH PLINTHS A
FANTASTIC REDUCTIONS
MP 60 Type (illustrated) £16.00
Less Cartridge p&p £2.00
C141 (not illustrated) £12.00
Auto. with CuQ p&p £1-50
Fitted Stereo cartridge
All plinths finished in matching Teak

THE'COMPACT,
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, and fix together with masking tape till
glue dries.
The cabinet measures 12. x 9 x 5- deep approx finished in
simulated teak, incorporating a quality 7 x 4 elliptical speaker,
power handling 4 watts, flux density 30.000 maxwells, re nn
impedance 8-15 ohms nominal, voice coil dia 1. magnet size 1-UxILIU+ p&p £1.70

approx. PAIR INCLUS VE

VISCOUNT IV STEREO AMP

COMPLETE 20 x 20 SYSTEMS

SYSTEM 1A £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 at
10 watts better than 0.2%. Six switched inputs:1. Magnetic P.U. - 3 millivolts at 47 K ohms (R.I.A.A.); 2. Crystal/
ceramic P.U. - 50 millivolts at 50 K ohms (R.I.A.A.), 3. 4.6. Tape Tuner/Aux. -140 millivolts at 50 K ohms (flat
frequency response), 5. Microphone -3 millivolts at 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 at full rated output. Signal to noise
ratio: better than -50 dB on all inputs. Tone control range: Bass ±15 dB at 50 Hz: Complete System
Treble ±12 dB at 10 KHz, Power requirements: 250V A.C. mains at 60 watts. with these speakers
Approx size: 15 x 3 x10. MP60 type deck with magnetic cartridge, de luxe plinth and £69 00
cover. Two Duo Type Ila matched speakers - Enclosure size approx.19; x101 x 71 in
in simulated teak. Drive unit 13x8. with 3 tweeter15 watts handling. 30 watts peak. + £6.50 Op.

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 x8 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 RS (30 watts peak). Response 20-20.000 Hz. Size
20 x 11 .x 9;' approx. Comparable built units (EMI LE3) sold elsewhere
for over f45 pair.

Complete with crossover
£22.00 pair complete components and circuit
+£5.20 p&p diagram.

SYSTEM 2 £85.00
Viscount IV amplifier As System la)
M P60 type deck (As System lal
Two Duo Type III matched speakers
- Enclosure size approx. 27'' x 13-
* 11 Finished in teak simulate.
Drive units 13- * bass driver, and
two 3" lapprox I tweeters. 20 watts
RMS, 8 ohms Irequency range -
20 Hz to 18.000 Hz.
Complete System with these

ihstpeakers £85,00 .£7.60 p & p

WATTS RMS

£27.50
+ ;Alp £1.50

PRICES. SYSTEM la
Viscount IV 13103

amplifier 027 60 v fl 90 p a p
2 Duo Type Ha

speakers f 30 00  E6 50 p & p
MP60 type deck with Mag cartridge
de luxe plinth

and cover f 22 00 i f330 p&p
Total if purchased
separately (7950
Available complete for only £69 00

f6 50o p

PRICES' SYSTEM 2
Viscount Or R103
amuldter (27.50 + f 1.90 p u p
2 Duo Type III

speakers f 46 00 v f 7 50 p 8 p
MP60 type deck wittlMag cartridge
de luxe plinth

and me: 62200.f330 p& p
Total if purchased
separately (95.50
Available complete for 444 f85.00

.6760p2ip

EMI 350 KIT
System consists of a 13" x

approx woofer with a 3" tweeter,

7.25 +£1 .20 p & p crossover
Frequency

components and circuit
diagram. response. 20 'Hz

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

20)(20
SYSTEM

Scotland and the Orkneys P & P Surcharge Note: 30 x 30 kit available
System la f 1.75 System 2 f3.50 only as a separate item.
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PUSH BUTTON CAR RADIO KIT-
NOW YOU CAN BUILD YOUR
OWN PUSH-BUTTON CAR

THE TOURIST TT*

If you can solder
correctly on a Printed circuit board, you can
build this kit correctly.

RADIO!
This construction kit comprises of a fully
built and aligned R.F. I.F. module; Printed
circuit board, with ready mounted integrated
circuit output stage and all other com-
ponents. The push button tuning mechanism
is full built and tested ready to mate with the
printed circuit board (once it is assembled)
Note: No test equipment is required for align-
ment. but remember you must have the
ability to solder on a printed circuit board.
TECHNICAL SPECIFICATION: (11 Output
4W RMS output. For 12V operation on nega-
tive or positive earth. (2) Integrated circuit
output stage. pre -built three stage IF

Module. Controls volume manual tunin
and five push buttons for station selection,
illuminated tuning scale covering full,
medium and long wave bands. Size: chassis
7in wide. 2in high and 4',,in deep approx.
Speaker including baffle and fixing strip f2
+ 45p P. & P. Car Aerial Recommended-
fully retractable £1 .60 + 40p P. & P.

Price £8.20 P P £105

SPECIAL OFFER
The Tourist 1 Kit.
Complete with speakers. fixing kit and fully
etractable aerial.

£10.50 P P £150

STEREO CASSETTE
TAPE DECK KIT*
Kit comprises of ready built cassette tape
transport mechanism Featuring pause
control. solenoid assisted auto -stop.
3 digit tape counter. belt -driven balanced
fly wheel. DC motor with electronic speed ou

control, ready built and mounted record/
replay PC board, and two VU meters. power supply.
PC board, mains transformer. Input and output
sockets and two level controls Specification power
source 240 AC 50Hz Output more than 0 5v imput
mike - 65dB 108Q DIN -47dB 10OK4 Track
system 2 channel stereo record play back Tape
speed 4 8CM/SEC Frequency response 50-12 00Hz signal
to noise ratio -42dB Recording system AC Bias Erasing
system AC erase Bias frequency 57KHz Size of mechanism
8' x 5" x 3' approx unit easy to mount into your cabinet
3" required to clear This is an advanced
base of mechanism kit not suitable for
approx.

those without
electrical knowledge
and those unable
to solder

+ plop £1.50
or send SAE for

complete details.

*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 - 1). Crystal mic.
guitar or moving coil mic, 2 and 10mV. (Selector
switch for desired sensitivity.) - Inputs - 2). 3), 4).
Medium output equipment - ceramic cartridge,

tuner, tape recorder, organs, etc. - all 250mV
sensitivity. AC Mains, 240V operation. Size approx.
124-"x6"x31" £20.00 +£1.35 p& p.

8 TRACK HOME
Elegant self selector push button player
for use with your stereo system.

CARTRIDGE PLAYER 0

Lciozpautnidblemowdiut Viscount
Stereo

"w Technical specification Mains input,

240V, Output sensitivity 125mV.

Yours
for only

f14.00 £1.70 p & p.

As above but complete with build
yourself Unisound Amplifier Kit
(see opposite cane!) + 2 'Compact'
easy to build
speaker kits (see £25.00
opposite page) + p & p C2-00

BUILD YOUR OWN STEREO AMPLIFIER*
For the man who wants to design his own stereo - here's
your chance to start, with Unisound - pre -amp, power
amplifier and control panel. No soldering - just simply
screw together. 4 watts per channel into 8 ohms. Inputs:
120mV (for ceramic cartridge). The heart of Unisound is
high efficiency I.C. monolithic plower chips which ensure
very low distortion over the audio spectrum. 240V. AC only.

Also available with 2 speakers (71x4") f10 , £1.75 p fs p. £8.95 01.05 p & p.
Also available with the Tompact(see opposite page) easy build speaker kit £13.50 F f2 p& p

PORTABLE DISCO CONSOLE*

woo.

All prices include VATiat current rates
Mail orders to Acton. Tarns C.W.O. All enquiries
stamped addressed envelops. Goods not despatched
outside U.K.
Leaflets amiable for all aerns Wed thus Send

stamped addressed envelope. All items subject to
availability Peaces correct at 1st April 1976 and

DO NOT SEND CARD subject to change without notice

Just write your order giving
your credit card number

Minimum order 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.

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 -35413. Wow
Better than 0.2%. Flutter Better than
0.06% IGaumont kalee meter).
Finish - Satin black mainplete with
black turntable mat inlaid with
brushed aluminium trim. Tonearm and
controls in black and' brushed
aluminium.

R

Cornet, size -
Unit Closed -1 7}"xl3f"x 81"lappl
Unit Open -35j" x131" ti di" lapel
This disco console is ideally matched
for the Reliant IV and Disco 50 or any
other quality amplifier.
The unit is finished in black PVC with
contrasting simulated teak edging,

diamond spun control knobs with
matching control panel.

Yours for only

£49.00

C
£6.50 p & p.

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 Thurs
ACTON: 9.30a.m.-5p.m. Closed all day Wed.
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As you know, I'm fairly well in with the Managing Director
of Home Radio Components Ltd. He was deep in thought
when I called on him the other day. "Cooking up some-
thing new?" I said. "Yes," he replied, "I'm thinking of
giving a piece of Vero Board to everybody who buys one
of our catalogues, but I'm wondering if the idea is a bit
gimmicky." "Certainly not," I assured him,"several elec-
tronic magazines have done it before and I'm sure lots of
customers appreciate it." Encouraged, he went on, "I
thought that if I offered four projects for which the board
could be used it would make it even more useful and
interesting." That set the ball rolling, and with the
co-operation of Vero Electronics Ltd. and of Mr. Fred
Bennett, Editor of "Practical Electronics" he is now able
to make this unique offer . . . to every purchaser of a

The prise of 99p applies

1)".V.taonedutsot°137PO4 1:ctltresses.

Home Radio Components Catalogue will be sent a piece
of Vero Board and four projects for using it. The offer
lasts for one month from the publication date of this
journal. If you have not already got a current Home Radio
Components Catalogue here is a wonderful opportunity
to correct the omission (no constructor should be without
one) and at the same time to win a useful piece of material
and four interesting projects-A Touch Switch, a
Thermometer, a Waa Waa Unit and a Light Operated
Switch. The catalogue costs only 99p (including 34p for
packing and postage) and it includes vouchers to the
value of 30p if used as directed. This is too good to
miss-send the coupon below with your cheque or P.O.
for 99 pence. Why delay? Do it today!

Today's finest Components

.- C
65p plus 34p POST & PACKIN

ataio
gue

r
Please write your Name and Address in block capitals

I

I

I

I

I

NAME

ADDRESS

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

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

HOME RADIO (Components) LTD . Dept. PE 234 -240 London Road, Mdcham,CR4 3110 Phone 01-648 8422
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PE
RISING TO THE CHALLENGE

AFAIRLY tough task faced entrants for the How Inventive
Are You? competition, the results of which appear this

month. The starting point was a circuit developed for use
in a gas ignitor. Not perhaps the most exciting of topics or
the most versatile of circuits to provide the trigger to the
thought processes. But any such beliefs were soon dispelled
when the astonishing range of ideas sent in was examined.
Clearly the opportunity to pit one's wits against a simple
circuit in order to extract further usefulness from it was
irresistible to a great number of our readers.

Recognising the limitations presented by the selected cir-
cuit, the ideas submitted were all the more laudable. Clearly
much midnight oil was burnt in many instances. Some of
the proposed applications were refreshingly new and not a
little surprising. All in all they caused light to be cast upon
many unsuspected or neglected regions. The results were both
revealing and encouraging to our industrial co-sponsor no
less than to ourselves.

An exercise such as this inevitably prompts the question-
how much untapped inventive wealth lies within the minds of
people who would not ordinarily consider themselves to be
designers, inventors, or what have you? Our competition has
revealed but the tip of the iceberg, that is our confident guess.

The sad fact is that the importance of harnessing or
channelling the inventive powers of private persons is hardly
recognised nationally. And now we are thinking in broad
terms, not merely within the confines of the electronic terri-
tory. Maybe it will be claimed that anything akin to official-
dom and organisation is the antithesis of the inventive spirit.
And yet we know this is not true; war time innovations give
the lie to such belief.

The talents are there, unrecognised and mostly unsuspected
even by the individual owners, until the challenge comes.
This much has been proved, on a modest scale at anyrate.
by the outcome of the Plessey /Practical Electronics How
Inventive Are You? competition.

A WELCOME CUT
The halving of the 25 per cent rate of V.A.T. in the April

Budget is warmly welcomed. Electronic components that
come under the higher rate of V.A.T. will now be rated at 123
per cent, like consumer goods such as electrical appliances
and home entertainment equipment.

In view of this easing of the constructors' burden it may
seem ungrateful to carp at the Chancellor's proposals. But
the continuance of a two -level tax system with the arbitrary
division of goods into luxury and non -luxury categories is to
be regretted. The administrative and accountancy problems
it creates when dealing with orders for miscellaneous com-
ponents and kits of parts are only too well known by com-
ponent suppliers. The Chancellor should keep in mind the
overall advantages of one rate of V.A.T., as the trade has
strongly recommended.

F.E.B.

Editor
F. E. BENNETT
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D. BARRINGTON Production Editor
G. GODBOLD Technical Editor
R. W. LAWRENCE, B.Sc.

Art Dept.
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The completed unit showing the pulse sender unit
and the cutouts fer the displays and switches S2, 3a -d

Complementary MOS (CMOS) technology was also
rejected because of the difficulties of directly driving the
display and the higher component cost as compared
with TTL. The advantages of low power consumption
and high noise immunity do not outweigh the dis-
advantages, since the car battery is easily capable of
supplying high currents and the noise immunity of
TTL is adequate for the environment of a car.

Consequently, normal TTL was chosen for counting
and display driving, mainly because of its low cost and
easy availability. Also the regulated 5V supply

THIS
Digital Milometer was designed specifically for

use on car rallies or applications where accurate
map reading and navigation from a car are essential.
The basic requirements for such a unit are summarised
below:

(a) Compactness: The design must be capable of
fitting into an already overcrowded dashboard without
hindrance to other equipment.

(b) Accuracy: The design should be capable of
reliably measuring at least to the accuracy that a map
can be read.

(c) Visibility: The display should be easily visible,
during day and night, by both driver and navigator.

(d) RObustness: The milometer must be capable of
withstanding vibration and shock associated with the
rough handling experienced on a car rally.

(e) Cost: The cost should be kept to a minimum.

CHOICE OF TECHNOLOGY
To avoid interface problems, it was decided that the

counting and display driving should use a single type of
technology, which would preferably drive the display
directly and use a single supply voltage.

The voltage supply should be reliable even when the
car is starting up, and should be derived from the I 2V
car battery. The technologies considered were TTL,
CMOS, and a MOS counter and display chip.

The MOS counter and display chip was rejected
initially because of its cost but also because the high
supply voltages could not be derived directly from the
I2V car battery. Further, the displays best suited to
this type of integrated circuit are high voltage low

problems.

Ral
MILOMETER



voltage could readily be derived from the car battery
and the 7447 seven -segment display drivers could drive
directly a Minitron display from the 5V regulated supply.

Minitrons were preferred to an l.e.d. display only
because of their lower cost.

ACCURACY
The accuracy of the milometer is dependent on the

method of taking the basic measurement. In a car
two possibilities are open:

(1) Measure the revolutions of the wheel.
(2) Measure the revolutions of the speedometer

cable.
The wheel on a Mini is approximately two yards in

circumference. If wheel revolutions are counted to
measure a distance of one tenth of a mile the accuracy
`is within 2 ± 176 = 1.1 per cent. If the milometer is
required to measure to one tenth of a kilometer the
accuracy is reduced to 1.8 per cent which is less than the
accuracy with which an Ordnance Survey metric map
may be read.

Further, the pick up from the wheel would need to be
particularly resistant to shock since it would not have
the protection afforded by the shock absorbers and the
car suspension which the chassis and engine enjoy.

Measurement from the speedometer cable has the
advantages of shock protection and greater accuracy.
The speedometer cable rotates approximately 144 times
per tenth of a mile in a Mini giving an accuracy of 0.7
per cent. This reduces to 1.1 per cent when measuring
tenths of a kilometer.

It was thought necessary to only measure to one tenth
of a mile as this is equivalent to the distance which an
O.S. map can be measured. Measuring to one
hundredth of a mile would only be accurate to seven
per cent without introducing a pulse multiplier, and
even then the accuracy would not be improved when
measuring to one tenth of a mile.

ELECTRONIC REV COUNTER
The method of converting revolutions of the speedo-

meter cable to pulses again offers a number of alter-
natives.

The speedometer relies on the rotation of a per-
manent magnet for its operation; the higher the speed
of the car, the faster the rotation of the magnet.
However, speedometers in most cars are sealed units
and this magnet is difficult to utilise. The'magnetic
field is too weak to operate a reed relay and a magnetic
coupler was rejected owing to the difficulty in accurately
positioning the coil and the inaccuracy of the method at
low speeds when the change on the magnetic flux
would be too slow to pick up.

The method used employed a magnet fixed to the
cable whose rotation was sensed by a Hall effect
integrated circuit. Fig. 1 b shows how the device is
mounted.'

The pick up unit consists of a Halda T -piece, which is
attached to the back of the speedometer, and a Sprague
Hall effect chip type ULN-3000M. Halda manu-
facture an accurate mechanical milometer and produce
T -pieces for every different type of speedometer.

The Hall effect chip is mounted inside the T -piece
while a magnet is attached to the barrel of the T -piece.
Once every revolution of the speedometer cable, the
magnetic field is at a maximum with respect the chip
which produces an output pulse.

PULSE
OUTPUT

I C1

UL N

3non

(a)

SPEEDOMETER

AI MAGNETS

BUSHES -

BARREL

SPEEDOMETER
CABLE

(b)

Fig. 1. Details of the pulse sender unit. (a) shows the
pan connections to the ULN-3000M Hall -effect i.c. and
(b) shows the method of mounting in the T -piece

The ULN-3000M is TTL compatible, the output
pulses being fed directly to the counting unit. Three
wires run from the pulse sending unit to the main box:
one for the output pulses, one for 5V and one for OV.
Fig. la shows the connections to the i.c. which comes in
an 8 -pin dual -in -line package.

The i.c. is fixed into the T -piece using epoxy resin to
obtain a rigid support. Two small magnets are
necessary, one being attached to the barrel of the
T -piece the other being fixed to the top of the i.c. to
give magnetic bias to the Hall effect probe. Both
magnets are attached using epoxy resin.

CIRCUIT OPERATION
The electronics in the main part of the milometer

take the pulses from the Hall effect chip and when. the
number of pulses equivalent to one tenth of a mile have
been received the display is incremented by one. The
pulse counter then resets to zero and begins to count
again. The milometer may thus be separated into
three parts: the pulse sender; the pulse counter; and the
display counter and display.

PULSE COUNTER
The pulse counter, Fig. 2, consists of two presettable

up/down counters (IC2, IC3) in cascade. The required
number of pulses to indicate one tenth of a mile is
programmed into the unit using eight switches contained
in two dual -in -line packages (S2, S3a-d).

The number (up to 256) is set on the switches which
are accessible from the front panel for easy adjustment.
The switches are "on" to give a logical 0 and off to give
a logic 1, the I ki/ pull-up resistors (R4 to RI I) acting
to give the required voltage at the counter inputs.

Each time a pulse is received from the pulse sender
the counters count down by one. After counting the
programmed number of pulses the counters are at
zero which produces a pulse to the display counters
and also resets the counters to the number programmed
on the switches.

The clock pulses from the pulse sender are fed to a
two -input Schmitt gate (IC4a) which prevents the slow
rise time of the received pulses causing false triggering
of the counters. The other input to gate IC4a is
counted to the HOLD switch SI. To inhibit counting
the HOLD switch is closed which holds the output of
gate IC4a at logic 1, thus preventing any clock pulses
reaching the counters.
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The capacitor across the switch (CI ) prevents contact
bounce which could cause false triggering.

Gates IC4b and IC4c perform the PRESET and RESET
functions. A logic 0 at either input of gate IC4c will
cause the output to go to logic I which causes the two
counter i.c.s to be preset to the programmed number.
When counting normally, both inputs to gate IC4c are
at logic I.

No capacitor is required to prevent contact bounce
on the reset switch (S4) since the first pulse will preset
the counters and any subsequent pulses will have no
effect. Gate IC4b is simply connected as an inverter
to produce the correct plarity PRESET pulse.

DISPLAY AND COUNTER
The counter for the display consists of three decade

counters in cascade (1C8 to IC10). The binary coded
decimal (b.c.d.) output from each counter is decoded by
a b.c.d. to seven -segment display driver (105 to IC7)
which drives the Minitrons directly, Fig. 3.

The maximum count is 99.9 miles but this can easily
be extended to 999.9 miles by the addition of another
counter/decoder/display stage but it was not thought
necessary and did not warrant the extra space.

The RESET is common to all counters, operation of
switch S4 causing them all to be set to zero.

TO DISPLAY
COUNTER -

RESETS

74132

Fig. 2. Circuit diagram of the pulse
counting section of the Digital
Milometer. The internal configura-
tion of 1C4 is shown above.
Wiring of the component boards
should be ascertained from the
Figs. 2, 3 and 4

R3

5V

5V

OV 4

5V

R2

180

0
94

94-R11
1813

S2
a- d

BATTERY
412V

BATTERY
- VE

LI

444t-11.-55V REGULATED SUPPLY55pH

L2

58H

78M05

4 7 oF

EARTH

Fig. 4. Circuit diagram of the 5V regulator section. The
chokes suppress transients in the leads

POWER SUPPLY
The 5V regulated power supply for the integrated

circuits is derived from the car battery using a 5V
500mA regulator chip (ICI 1). The complete circuit is
shown in Fig. 4.

The battery voltage may fluctuate between 9V and
I 5V which is within the input limits of the regulator.

The capacitor (C4) decouples the output and two
0.01/LF capacitors on the logic board again decouple the
supply. Two chokes (L I, L2) are inserted in the supply
rails from the car battery to suppress any noise on the
leads.

17
5V

6 15 3 12

TO PULSE SENDER
(ICI PIN 6.71

1C4
74132

478F

.--18 19 Tu.
5V

OV 5V OV
18 18 14

1C2
74191

9 I 13 14 5116

SI
F71751

OV 5V
18 IS 4

RI

180

1C3
74191

9 11 2 113

53
a- d

14
5j)5

5V

DISPLAY
:OUSTER

ADJUSTMENT
SWITCHES
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COMPONENTS . . .

Resistors
R1 -R11 1W ON carbon (11 off)

Capacitors
C1 0.47µF polycarbonate
C2, C3 0.01µF disc ceramic (2 off)
C4 47µF 6.3V tantalum

Inductors
L1, L2 51..LH chokes (2 off)

Integrated circuits
Cl ULN-3000M (Sprague)
C2 SN74191N
C3 SN74191N
C4 SN74132N
C5-IC7 SN7447 (3 off)
C8-IC10 SN7490 (3 off)
C11 78M05 5V IA regulator

Displays
LP1-LP3 Minitron 3015F (3 off)

Switches
S1 Sub miniature toggle
S2, S3 4 -pole 2 -way dual -in -line switch (2 off)
S4 Sub miniature toggle
S5 Sub miniature toggle

Miscellaneous
0.1in matrix Veroboard 114 x 66mm.
d.i.l. printed circuit board 114 x 66mm.
Aluminium box 133 x 70 \' 38mm.
Perspex 65 40mm, 1.5mm aluminium 153 x

83mm.
Three way terminal block. Halda T -piece (Halda

Ltd., Taximeters, 4 Brandon Rd., London N7).
Two small magnets.

LP1

INITRON

7

6

5V2

10
-511

125V
14

.15.5V

LP2

7

6

5V1

MINITRON

DO

9
OV

10

11

25V
14

5V

C3 C2

TO1pF TOlpF

PULSE COUNTER .4
1103 PIN 12)

RESET SWITCH
54, R31

OV

5V

16 115 10

5V

9 16 15 14 13 12

IC

7447

2 13 5

5V 5V

6 7 8

OV

10 9

IC6

7447

2 13

5V 5V

6 7 18

OV

LP3

MINITRON

5V1 ti7
DO

-5V
14

L5V

5V

15 14 13 2 10 9

IC7

7447

2 3

5V SV

7 I8

OV

14

2

12 11

1010

7 490

3

OV

10

5V

9 a

6 17

OV

Fig. 3. Circuit diagram of the display counter, decoder and display section of the Milometer
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CONSTRUCTION
The components for the Digital Milometer were

mounted on two boards which fit on top of one another
in a small aluminium box. All the counters and display
drivers were mounted on the lower board (Fig. 6)
which was part of a board designed specifically for
dual -in -line i.c.s.

The display, the 74132 and the dual -in -line switches
were mounted on an L-shaped piece of Olin matric
Veroboard, see photograph above for rough guide.

The front panel was made from 1.5mm aluminium
sheet in which a rectangular hole was cut to view the
display (see Fig. 5). The hole was backed with red
Perspex to enhance visibility. Another hole is cut in
the panel for access to the dual -in -line switches.

The three switches for RESET, HOLD and ON/OFF are
also mounted on the front panel.

4

h ii t d

S5 Si

152

Interior view of the Milo-
meter showing the d ual-i n -
line switches and general
layout of display board

The interconnecting cable between the main unit and
the pulse sender could not be a permanent fixture as
the milometer fitted into the dashboard whilst the
sender fitted onto the speedometer. A three-way
terminal strip connector was mounted on the back of
the milometer which terminated the cable and allowed
the pulse sender to be easily separated from the main
unit.

A twisted -pair screened cable was used for the inter-
connection which was screened to the milometer earth
and used one wire for the pulse, and one for the 5V
supply.

The regulator chip was mounted on the aluminium
case of the milometer which acts as a heatsink. It was
found necessary to completely isolate the car chassis from
the milometer voltage supplies, particularly on positive
earth cars such as Minis.

c t

S4

Fig. 5. Front panel details and overall measurements. The dual -in -line
switches cutout measures 32 45mm

83
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$ 4- 
\PULSE

+5V
ARTH

IC11 PIN
SIDE

134

Rear view of the Milometer showing the three-way terminal block, regulator i.c. and measure-
ments. Note that C4 is wired directly to the i.c. as shown on the right

TESTING
Testing the circuit is relatively easy as logic circuits

are used, and each input or output will be at either a
logic 1 or 0.

Connect the 12V and OV leads to a suitable supply
point. The programme switches S2 and S3 determine
the number of pulses to be counted within the range
16 to 256, counting in binary. To work out the
required number set the switches to 100 (decimal)
which is 01100100 in binary. Then drive a known
distance-the longer and straighter the route the
greater the accuracy.

The distance indicated on the milometer display will
be a percentage of the actual distance. The milometer
should then be calibrated by changing the setting of
100 by the percentage error.

100 x Actual distanceNew setting -
Indicated distance

r ,

Y-?/ / - - -
/

Fig. 6. Layout of the components on the dual -in -line
board

The milometer could then be double checked by
driving back along the same route when the reading
should then be correct.

Once set up the only recalibration found necessary
has been caused by tyre changes and wear, and then the
change wasoanly a few per cent.

Should any faults be encountered the following
procedure should be used. First check that pulses are
being correctly received from the sender by observing
the output of gate IC4a with an multimeter as the
barrel of the T -piece is revolved with a screwdriver.
The outputs of the 74191 counters should then be
checked. The counters should count down as pulses
are fed in and should preset to the number set on the
switches when zero is reached.

The 7490 counters can be tested by observing the
Minitron displays. With each pulse from the 74191
counters the display should increment by one.

The voltage supply from the regulator should be
between 4.75V and 5.25V. Under no circumstances
should it exceed 5.5V as damage to the TTL i.c.s will
result.

When testing for logic levels, the logic 0 state should
he between 0 and 0.8V and logic 1 at least 2V.
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By D. B. JOHNSON-DAVIES Et A.M. MARSHALL S.A.

PART 6

THIS month retriggerable monostables. digital
filters and three -state output devices will be

discussed.

RETRIGGERABLE MONOSTABLE
In some circumstances it is very useful to be able

to retrigger the monostable; in other words, start the
timing period afresh at each new input pulse. The
difference between these two types of operation is
shown in the waveforms of Fig. 6.2 (a) and (b). A
large amount of additional gating is needed to pro-
vide this retriggering facility, and so it is very
convenient that two such circuits are available in a
single package in the cmos family, designated either
4098 or 4528 according to the manufacturer (Fig.
6.1).

Two inputs are provided, the TR + triggering on
the leading edge of the input pulse and the TR-
triggering on the trailing edge. If not used they
should be tied to Vss or VDT) respectively. To prevent
retriggering when this facility is not required the
output can be fed back to the input to inhibit the
input for the duration of the pulse. The four different
possible modes of operation are shown in Fig. 6.2.

The period of the output pulse is determined by
the externally connected timing capacitor and
resistor, and can be varied over the range 1 sec. to
100 nanosecond. It is approximately equal to RC
seconds, but can vary by 10 per cent between two
monostables in a package and by as much as +80
per cent between different devices. Where a precise
pulse width is required the need for initial calibration

13

Fig. 6.1. Pin connections for the 4098 or 4528 dual
retriggerable monostable. \ and RI; can be
between 5k12 and 10Mi2. C\ and C1, can be any
value, and the period is given approximately by
T= RC seconds

can be avoided by using the 4538. which incorporates
linear circuitry to achieve a more accurately
specified period.

DIGITAL FILTERS
From the waveforms of Fig. 6.2 (a) and (c) it is

clear that in the retrigger mode the output will re
main high as long as the period of the input is
shorter than the period of the output pulse. These
two circuits therefore act as digital low-pass filters,

IN:

Icl

1.-T

Fig. 6.2. The four possible modes of operation
of the 4098/4528 monostable, and the four outputs
obtained with the input shown
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Fig. 6.3. Digital bandpass filter constructed from
a single 4098/4528 package. If the input pulse
interval lies between the periods of the mono -
stables, the output follows the input. Otherwise
the output is permanently held either high or
low. With the values given only frequencies
lying between 1 kHz and 2kHz will be trans-
mitted

Fig. 6.4. Multivibrator using two monostables.
With the values given the "on" and "off" times
are about 01 secs and 0.1 µsecs respectively

admitting only frequencies of less than 1/T. They
can be used as envelope detectors, demodulation
signals such as the pulse -modulated output of the
gated oscillator described earlier. The values of R
and C should be chosen to give a period just greater
than that of the modulating frequency.

A bandpass filter can be built from a single pack-
age as shown in Fig. 6.3. This will only pass a pulse
train whose pulse interval lies between the periods
of the two monostables. The period T should be
greater than the period TR. The operation is as
follows. If the pulse interval of the input is less than
TB, monostable B is repeatedly retriggered before
it has a chance to deliver a full output pulse, and its
output QB remains low. If the pulse interval is
greater than TA, monostable A delivers an output
pulse for each input pulse, and these are fed to
RESETB. Therefore on the arrival of each pulse
RESETB is low and monostable B remains uptriggered
with the output ?5B permanently high. In the third
condition where the pulse interval lies between
the periods T, and TB monostable A is' repeatedly

Fig. 6.5. Complementary pair with both devices
biased "off" forms a disabled output which is
floating with respect to the supply rails

1/4 4016

Fig. 6.6. (a) Symbol for an inverter with a three -
state output. (b) Three -state output using a
bilateral switch. The extra inverter is to make
the disable input active when "high". (c) Three -
state output using the connections to the gates
of the individual MOSFETs, made available in
the 4007

retriggered holding RESETB high, so that monostable
B is free to give an output pulse for every input
pulse.

Finally, two monostables can be arranged to
trigger one another, forming a multivibrator in which
the "on" and "off" periods can be varied indepen-
dently. With the values given in Fig. 6.4 the mark -
space ratio is 1 : 107.

THREE -STATE OUTPUTS
In Part I of this series it was shown that the

CMOS complementary pair output stage can be in one
of two states; either the upper p -type is "on" holding
the output to V1,1 or the lower n -type is 'on" hold-
ing the output to Vss. However, a third state can
exist in which both devices are off, and this facility
has several useful applications. Fig. 6.5 (a) shows a
complementary pair in which both devices are "off",
and (b) the equivalent electrical circuit shows that
the output is floating with respect to both supply
rails. Several cmos parts are available with such
three -state outputs. These usually have an "output
disable" pin which, when taken to a logic "1" level
puts all the outputs in the floating state; the 4502
strobed hex buffer inverter has already been
mentioned.

Practical Electronics June 1976
471



Fig. 6.7. (a) Inadvisable commoning of normal
gate outputs. (b) Common bussing of two three-
state outputs, where all but one are disabled
at any time
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Fig. 6.8. Common bussing illustrated with hypo-
thetical devices (such as the 4043) where only
one set of outputs needs to be accessed at any
time

It is also possible to build three -state outputs from
discrete parts, and Fig. 6.6 shows two approaches.
These are both inverters with three -state outputs, the
symbol of which is shown in (a). In (b) a bilateral
switch is added after the gate output. When the
disable input is high, the switch is open leaving the
output floating. Circuit (c) uses a 4007 package and
two gates from a 4001 package to the same end. The
disable input biases both output MOSFETS "off".
The two inverters are formed from the remainder
of the 4007 package.

OUTPUT SHARING
Three -state make possible 'common -bussing': the

sharing of output lines between several outputs. In
Fig. 6.7 (a) two normal outputs are commoned in an
inadvisable arrangement. If the gates are in
opposite states the output will be at around half the
supply voltage, which is not a usable logic level.
However, the arrangement is possible if the gates
have three -state outputs, and all but one of the out-
puts are disabled as in (b). In this example the same
result could be achieved using two 2 -input gates, but
in larger systems the gate saving becomes substantial.
Fig. 6.8 shows four devices each with four three -state
outputs sharing the same four buss. The switch en-
sures that all but one set of the outputs are disabled
at any time, and would be replaced by control logic
in an application.
Next month: More circuit variants and devices
listed.

NEWS BRIEFS
Quad Achievements

FOR the first time exports of Quad equipment exceeded
one million pounds in a year. This represents a

contribution of more than £7,000 to the United King-
dom's balance of payments per employee.

This is a fine achievement in the highly competitive
field of High Fidelity, which is widely regarded as being
the exclusive domain of the Japanese.

Major overseas customers, each accounting for more
than ten per cent of the total are United States, Japan,
Canada and Benelux, with other European markets close
behind.

Quad now looks to an even better year in 1976/77
thanks to the unprecedented success of the recently intro-
duced Quad 405 current dumping amplifier, for which
export orders of £400,000 have already been received.

A further achievement for Quad is the 405 amplifier
winning a Consumer and Contracts award for good
design, issued by the Design Council. This is the second
Design Council award for Quad, the first was won in
1969 when their 33/303/FM3 system was selected.

Big Hit for Night Attack Missile
THE Navy's new Night Attack Missile scored a direct

hit at night on a moving M48 tank, marking the
second successful demonstration of the Night Attack
Weapon System. The test took place at the Naval
Weapons Center, China Lake, California.

The missile was launched from a Navy A-6 aircraft at
the longest range yet recorded foy any contemporary
infrared air -to -surface weapon. The target was a stan-
dard, unaugmented M48 tank moving perpendicular to
the aircraft flight path. Detection of the tank was accom-
plished using a forward looking infrared system (FLIR).
Handoff from the FLIR to the missile seeker was accom-
plished automatically, without operator assistance, using
the weapon system boresight computer.

The test was the second in a series whose purpose is
to demonstrate that the weapon system technology is
within the current state-of-the-art. In its first free -flight
test, the system scored a direct hit on an M53 self-
propelled gun in daylight. Night Attack programme
objectives include clear day/night, fire -and -forget opera-
tion, minimum operator workload, and a low-cost
expendable round.

Design objective of the Night Attack non -imaging
Maverick system is to provide a first pass multiple
launch capability at AAA standoff ranges against such
tactical sea/land targets as tanks, trucks, and patrol
boats. Test results to date have validated that capability.

New Electronic Exchange in Service
THE first of a new generation of electronic telephone

exchanges forming the next phase in a major Post
Office programme to modernise the nation's telephone
service, has been successfully brought into operation.

The new exchange is in Birmingham. Of the type
known as TXE4, it was brought into service when 3,000
customers previously connected to the Sutton Coldfield
exchange were transferred to the new exchange.

The successful bringing into service of the new
exchange, called Rectory, marks a positive step forward
in Post Office plans for further improving the quality of
Britain's automatic telephone service. Under this scheme,
the present Strowger electro-mechanical telephone ex-
changes will be progressively replaced by modern elec-
tronic systems capable of giving improved service and
reliability. Between now and March 1980 the Post Office
expects on present plans to spend about £330M on
electronic exchanges at current price levels.
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Build an oscilloscope.
As the first stage of your training,

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

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

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

over buying a similar piece
of essential equipment.

PLUS
FREE GIFT!

--_- ._,J.,,...L.,..,..,-.-

-4 . f ',.:,' .__

-'1'____ ACI.1 --,,,...mai ii.-  
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

1

I
I
I

I

I

This hobby
brings big
rewards.

A soldering iron and a screwdriver. If you
know how to use them, or at least know one
end from the other, you know enough to
enrol in our unique home electronics course.

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

You build, see and learn as, step by step, we
take you through all the fundamentals of
electronics and show you how easily the
subject can be mastered and add a new
dimension not only to your hobby but also to
your earning capacity.

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

2
1

T t

Read, draw and
understand

circuit diagrams.
In a short time you will be able to

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

3

Carry out over 40
experiments

on basic circuits.
We show you how to conduct

experiments on a wide variety of
different circuits and turn the

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

equipment, radio, t.v. etc.

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

MIIIIM=1=1101111111111111=======111===========11110I
Brochure without obligation to:
BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL, Dept. EL66
P.O. Box 156, Jersey, Channel Islands

NAME

ADDRESS

I
I
I
I
I

I
(Block caps please) I

we mw them-- mw NM mmmmi
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B. BAMBER ELECTRONICS
Dept PE. 5 STATION ROAD, LITTLEPORT, CAMBS., CB610E
Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday

PLEASE ADD 8°. VAT UNLESS OTHERWISE STATED
SPECIAL OFFER

FREE WELLER 25W tSP25) SOLDERING IRON
Iworth [2  72 Inc VAT) with all orders over E20
Limited period only Send now

ALU-SOL ALUMINIUM SOLDER (made by Multi
core) Solders aluminium to itself or copper
brass steel nickel or tinplate 16 s w.g. with
multicore flux. with instructions Approx 1 metre
coil 309 pack Large reel mop,. 12 metres)
El 75.

MIXED COMPONENT PACKS. containing resis
tors capacotors switches. pots. etc All new
Irandom sample bag revealed approx 700

items). 62 per pack, while stocks last
TUNED COILS. 2 section coils around 1MHz.
with a black smart tuning knob which moves
an internal core to vary the inductance. many
uses easily rewound 3 for 50p.

SMALL MAINS SUPPRESSORS Ismail chokes
ideal for radio Hi -El inputs etc I approx iin
lint. 3 for 50p.
PERSPEX TUNER PANELS (tor FM Band 2
tuners) marked 8e-108 MHz and Channels 0-70.
cleat numbers. rest blacked out. smart modern
appearance size approx Olin 0 Ifin. 2 for 35p.
Multoturn Pot. 10 turn tin spindle (ex-equiP)
following values available, 2kohrn. 5kohm.
400kohrn. El each
Lead suppressors IlOkohrni for mobile plug
leads. 4 for 50p.
tmA Meters. 2 in square. plastic fronts (these
have a paper scale stuck over the Original marked
0-1mA which is easily peeled off and an internal
18K resistor which is easily removed). E1-75
each or 2 for 23.
R S Midget 3 pole 4 way. rotary switches
40p each

HIGH QUALITY SPEAKERS, Olin 0 bin elliptical.
only 2in deep. inverse magnet. 4 ohms, rested up
to IOW. El .50 each.or 2 for E2 -7S )qty discount
available  123% VAT.

TV PLUGS AND SOCKETS
TV Plugs (metal type). 5 for 50p.
TV Sockets (metal type). 4 for 50p.
TV Line Connectors (back-to-back SOCketto. 4
for 50p Please add 123. VAT.

PLUGS AND SOCKETS
N -Type Plugs 50 ohm 11419 each. 3 for El SO.
N -Type Sockets 14 -hole chassis mounting 50
ohms (a small cook lead type) 50p aeon
PL259 Plugs (17TFE, brand new packed with
reducers 65p or 5 for E3.
S0239 Sockets (PTFE) brand new II -hole fixing
type), 50p each or 5 for £2,25.
25 -way ISEP Plugs and Sockets 400 set (1 plug
 leltt)
Plugs and sockets sold separately at 2Sp each
Bulgin Round Free Skts 3 pin. for mains input
on test equipment etc 25p each

Mobile Converters 24V DC input 13 8V at
appro. 3 4A DC output fully stabilised E3 SO
each (ideal for running 12V car radio from 24V
lorry battery)
Pkts of 2BA Nuts (the self-locking ones with
the nylon insert) 100 for SOp.

We now stock Spiralux Tools for the electronic
enthusiast Screwdrivers. Nut Spanners BA and
Metric sizes pop rivet guns etc SAE for list

I F Cans. On square, suitable for rewind. 6
for 30p.. 123% VAT
Miniature earphones with min lack plug, 2 for
50p  124% VAT

TWIN I.F. CANS, approx lin it fin = tin high,
around 3 5-5MHz. 2 separate transformer. In
1 can. internally screened. 5 for 511p  123% VAT

Dubilier Electrolytic,. 50uF. 450V. 2 for 50p.
Dubilier Electrolytic*. 100uF. 275V. 2 for SOP.
Plessey Electrolytics. 470uF, 63V. 3 for SOP.
TCC Electrolytice, 1000uF, 30V. 3 tor Sap.
Plessey Electrolytics. 1000uF. 160V. 40p each
(3 for 21).
O b I El t lyl 5000 F 35V 50p ch
Dubilier Electrolytice 5000uF, 50V. 60p each
Oubilier Electrolytice, 5000uF, 70V, 659 each
ITT Electrolytics, 61100uF. 25V, high grade. screw
terminals, with mounting clips. SOp each
Plessey Electrolytics. 10.000uF at 83V. 75p inch
Plessey Cathodray Capacitors. 0-0 4 uF at 12 5kV
DC Screw terminals E1 '50 each
PLEASE ADD 123% VAT TO ALL CAPACITORS

A LARGE RANGE OF CAPACITORS AVAILABLE
AT BARGAIN PRICES. S A E FOR LIST

PLEASE ADD 8°. VAT UNLESS OTHERWISE STATED
SPECIAL OFFER'
MAINS TRANSFORMER. TYPE 144 14V st to
uw.
2-6pF, 10mrn circular ceramic trimmers (for
VHF UHF work) 3 pin mounting. 5 for 50p.
T03 transistor insulator sets. 10 for Nip.
PC Board Withdrawal nannies. mixed cols
8 for 50p.
Solder. 20 SWG 60 40 alloy. approx 8 yd. for 25p.
MINIATURE 2 PIN PLUGS AND SOCKETS
(In into lin hole pins enclosed. with covers for
chews mounting, or can be used for in -line
connectors) Bargain peck o13 plugs  3 sockets

CO S. 50p.
PROGRAMMERS (magnetic devices) Contain
9 rnicroswitChes (suitable for mains operation)
with 9 rotating cams. all individually adjualable.
ideal for Switching disco lights, deplete, etc
or industrial machine programming (Need
slow motion motor to drive cams. not supplied)
9 switch version El .50. or I5 switch version E2.
HEAVY DUTY HEATSINK BLOCKS. undrilled.
base area 2tin 2in with 6 fins. total height
2yin 50p each
RUBBER MAGNETS jm souare. with mounting
hole. 20 for 30p.
SPERRY 7 -SEGMENT P.O.D. DISPLAYS, digit
height 0 3in red. with decimal points. 150V to
2000 (nominal 180V) operation These are high -
volt industrial type and therefore brighter than
normal displays. All brand new. AT THE
BARGAIN PRICE OF 50p PER DIGIT TYPE 332
1100 digits in one mount) VI each. TYPE 333
(three digits on one mount) E1,50. (Sorry no
single digit evadable ) Data Supplied
BSX20 VHF Osc Mull). 3 tor 50P.
BC1611 (metal can). 4 for 50p.
PBC 108 (plastic BC108). 5 for 50p.
0C200 Transistors. 6 for SOp.
BFV51 Translators. 4 for 80p.
BCY72 Transistors. 4 for SOp.
PNP audio type TO5 Transistors. 12 for 2Sp.
BF152 (UHF amp mixer). 3 for 50p.
BA121 Varicap Diodes. 4 for SOp.
114914 died.. 10 for 25p.
(tin polythene chassis mounting luseholders.
6 for 30p.
Mullard Tubular ceramic trimmers. 1-111pF

6 for 50p.
I C s. some coded 14 OIL type, untested.
mixed. 20 for 259.

DIECAST BOXES atop,. mcneal
3
8

. 2 3
0 2 3

= 1

0 1

2

5

05p
750

8 0 3 8 0 1 ISp
8 3 8 0 2 E1.00

8 0 4 8 2 El 45
8 3 8 3 21 55

8 0 4 8 4 22.25
6 5 8 2 21-85

0 13 6 6 2 22.25
Please BOO 8% VAT

WELLER SOLDERING IRONS
EXPERT. Built-in-aponight illuminates work
Pistol grip with fingertip htgger High efficiency
copper soldering tip
EXPERT SOLDER GUN. 131111. VAT (Sep)
EXPERT SOLDER GUN KIT (spare bits case
etc I. t6(80  VAT (lip)
SPARE BITS, PAIR, 2Sp  VAT )2p)
MARKSMAN SOLDERING IRONS
SP15D 15W E2 52 . VAT 3200)
SP250 25W 62.52 . VAT (20p)
SP250K 25W  bits. etc. kit £3.12 . VAT (250)
SP400 40W 63-44  VAT (Zip)

BENCH STAND with spring tor Marksman irons.
El .00 0 VAT (14p)

SPARE BITS
MTO for 1SW. 42p  VAT Opt.
MT4 for 25W. 35p  VAT (3p)
MT10 for 40W. 40p  VAT (3p)

TCP1 TEMPERATURE CONTROLLED IRON.
Temperature controlled iron S PSU. £58.43

VAT 361.47).
TIPS

Type CC single flat. Type K double flat fine tip
509 each  VAT Op).
ALL SPARES AVAILABLE

MULTICORE SOLDER
Size 5 Savbit 18 s w g in alloy dispenser 32p
 VAT

Size CI(SAV3p). 18 Savbil 185 w g S6p  VAT (4p).
S r2 SAVBIT Ills w 9 on plastic reel El DO
. VAT (15p)

MINIATURE PLIERS High quality Crescent
made in USA E4.35  VAT (35p).
SIDE CUTTERS, high quality Crescent made
in USA 25 45 VAT (4.4p)

Terms of Business: CASH WITH ORDER. MINIMUM ORDER Et ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please.
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN.

F M Tuners 8 -transistor chassis with stereo decoder and
L.E.D. indicator

Aircraft -band Receiver Just place near any radio.
Echo -chamber (endless tape) Variable delay.
Field -strength indicators 1-250MHz
Stereo Amplifiers complete 3 -watt. 8 -ohm
10 -watt Amplifiers 12 volt O. c. 31.15 -ohm
Cartridges. Acos GP1I34 Ceramic diamond
Cartridges. Acos GP101. Crysta1sapphire/compatible
Speakers. 2fin, 8 ohm
Speakers. Car Stereo 8 ohm. 5 watt. In cabinets
Dynamic Tape Mikes with remote -control facility
Crystal Tape Recorder Mikes
Crystal Mike Inserts with bracket
Indicators 12 volt L.E.D.in chrome bezel

Bargain Bags 4lb cape resistors; transistors/diodes
Controls. Volume pre-set (rotary and slider). Assorted 100
Transistors. 20 npri.pnp All new and marked
Transistors. 100 npn untested
Diodes. 100 germanium untested
Diodes. 100 silicon untested
Diodes 100 zener untested

Pack 1 -100 resistors. 100 ceramics. 100 diOdeS
Pack 2 -100 resistors. 100 ceramics. 100 polystyrene
Pack 3 -100 resistors. 100 s mica ceramic. 100 polyester

ALL ABOVE ITEMS PLUS 12}00 VAT
Fluorescent 12 -volt Camping Lights

21in. 13 watt
12in. 8 watt
Disco Type 3 -Channel Flashing Light Units. Built-in mike No
connection needed to amp

Multimeters-a.c. 0-1000V. d c 0-1000V. 0-100mA. 0-ts0kn
Multimeters

a.c 0-500V (10 ranges). dc. 0-500V.(12 ranges)
c. Current 0-25uA to 0-10 amps (10 ranges)

Resistance 0-100 ohms to 0-16ME1 (4 ranges)
Panel Meters 0-50uA, 2fin
Soldering Irons. 15 watt. Pencil bit
Servisol Switch Cleaner (with snorkel)
Copper -clad Fibre Glass Board

Single -sided. Square loot
Double -sided. Square loot
Fotolak Light Sensitive Spray for prinked Circuit making

Developer for same
Ferric Chloride for etching

ALL ABOVE ITEMS PLUS 8% VAT

C16 [10.90
£5 9 C3.90

C52 [34.50
[5 [3.30

C2,75
£5 C3,90
£2. 32 [1.50
Cl 00 [050
C 50 C0.35
C 90 C2.50

30 C0.90
00 C0.00
30 tO(20

0 48 00(35
5.00 (COO

E2-50
E1)00
E1)00
10,50
0.50
C050
C1.00
11.00
C1.00

£8 00 [4-90
[7 07 C3.90

£19 5 £1750
£5 t3.50

C 96 611 30

50 22 SO
58 E1. 29
62 EC .50

[1.00
C1,25
£1.30
C0.30
C0.40

G. F. MILWARD, 369 Alum Rock Road, I Postage: Below C10 -50p
lel. 021-327 2339 Birmingham 58 3DR. Above C10 -Free

I

THE SOUND
MATCHMAKER
Every month
Practical Hi-Fi & Audio
carries an updated
matching hi-fi guide.
With this detailed
knowledge, you can
now choose your
components and
assemble a quality
system with confidence
There is also regular
coverage of hi-fi
developments and
commonsense advice
on hi-fi problems.

A sound match of practical hi-fi and audio
PRACTICAL

HI -Fl &AUDIO
Every month 30p
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SPARE
BY FRANK W. HYDE

THE LARGE SPACE
TELESCOPE

The long discussed space telescope
which seemed until recently to be
relegated to sometime in the
future, is to be an international
project. This telescope has the
unanimous support of most astron-
omers. It is claimed that it could
revolutionise present knowledge if
it can be placed in orbit above the
distorting layers of the Earth's
atmosphere. Second thoughts on
size have made it possible for the
telescope to be in orbit as early as
1982.

To meet the request of the Con-
gressional Committee to cut the
cost, the size has been reduced
from 3 metres to 2.4 metres for the
mirror diameter. Restricting the
effective diffraction diameter to 2
metres allows large savings in the
cost of stabilisation. This decision
satisfied the minimum standards
but the advantages are still great.

A good comparison would be that
it .could be some 20 to 30 times
better than a ground based telescope
of equivalent size. The pointing
accuracy of the instrument, better
than 0-005 arc -seconds, will be
achieved by star sensors and preci-
sion gyroscopes set at the rear end
of the assembly. In addition its
ability to concentrate the light
accepted by the large aperture, to
an image only 0.1 arc -second is
unique.

This facility affords very consider-
able extension of the limits of
observation particularly in the case
of extra -galactic faint objects.

All this has enabled Congress to
take a most unusual decision to

put the project back into the bud-
get for this year. The cost of the
modified design is of the order of
350 million dollars. The unit will
weigh about 7.5 tonnes and will
therefore be capable of being col-
lected by the Space Shuttle when
maintenance periods and the nor-
mal procedures of up -dating is
required. The designed life is 15

years.
The European participation in this

international project will not
involve the capital cost of the tele-
scope but rather the input of experi-
ments and instrumentation.

SORE POINTS IN SPACE
OCCUPATION

The launching of Russia's
Statsionar, the first of its opera-
tional satellites, designated Raduga
is, geostationary over the Indian
Ocean at 80 degrees East ± 5°. It
operates on the standard frequencies
of 4 to 6 GHz. The USSR have
announced that they will place two
more in orbits at about 35 and 50°
East. They further announce that
they will be launching another
seven over the Pacific, Atlantic and
the Indian Oceans to establish a
global network.

Since Indonesia has announced
that she plans a communications
system, and also the fact that one of
the Statsionar's is to be placed at
58° East (only 2° away from an
operational Intelstat 4) interference
could be a serious problem
especially as the new Intelstat 4As
is operational.

Is it possible that near space is to
have traffic problems at this early
stage?

THE NEW ERA OF SPACE
ACTIVITY

At the Kennedy Space Centre
great changes are taking place. By
1978 the scene must be set for the
Shuttle programme. Already a run-
way 15,000 feet long and 300 feet
wide has been started. This will be
used as the landing strip for return-
ing Orbiters from space. It will
also accommodate the pickaback
Boeing 747 -Orbiter combination.

After returning from space the
Orbiters will be towed from the run-
way to a processing area near the
vehicle assembly such loads would
include Spacelab. Other loads would
be mounted on the Orbiters while
on the launch pad.

There are plans for a double two
man crew and selected astronauts
will be trained to be ready for the
first flight tests scheduled for mid

1977. The men selected have been
named. The commander of the first
crew is Fred W. Haise. He is the
only crew man in the group to have
flown in space. He was Lunar
Module pilot for Apollo /3 and
back up commander for Apollo 16.
Charles G. Fullerton will be pilot
in the first crew. He was appointed
to the NASA astronaut team in
1969. The second crew will be
Joe H. Engle in command, and
Richard H. Truly.

Approach and landing test -flights
will be made. Drop tests will be
made at the Edwards Air Force
Base. The Orbiters will be carried
up on specially designed Boeing 747
aircraft. The Orbiters will be
released at 25,000 feet and make
free flight landings.

ALSEP 14 SLEEPS FOR A
MONTH

The operation of the Lunar Pack-
ages have been so constant and
reliable that it was something of a
shock when Alsep 14. set up by
the Apollo 14 mission, suddenly
ceased to function. The team at the
Johnson Spaceflight C,entret have
not so far been able to explain
the cessation of operation, and still
less its recovery after a month.

Not only did all experiments and
equipment come to life, but one
worked even better than before.

This was the system which was
concerned with the investigation of
charged particles near to the sur-
face of the Moon. Previously the
experiment did not work during the
Lunar day because of temperature
conditions. Now it works con-
tinuously and more efficiently round
the clock.

NOTE FOR POSTERITY
Things in the sky are a part of

our composite memory and there
now tends to be a somewhat blasé
approach to it all. While it is still
true that "what goes up must come
down" the "come down" may take
a very long time in terms of the
length of civilisations.

For a specific set of "time stones"
of the future there is the Cosmos
761 with a life of 7,500 years. Cos-
mos 765 will be expected to survive
10,000 years with replacement satel-
lites, and whose rocket will remain
for 20,000 years. Or take Titan 3C
which will be around after many
civilisations rise and fall, for more
than a million years. In the not too
distant future too, there is another
with an estimated life of two mil-
lion years.
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ILLIVOLTMETER
I F 'one considers virtually any major audio amplifier

parameter (noise level, distortion, frequency response
voltage gain, etc.), it will be apparent that some form
of sensitive a.c. voltmeter required in its measure-
ment. An a.f. millivoltmeter is thus an essential
piece of test equipment for anyone involved in the
design or testing of audio equipment.

The millivoltmeter described in this article covers
seven ranges with full scale deflection sensitivities of
ImV, 3mV, 10mV, 30mV, 100mV, 300mV, and 1 V.
The -3dB frequency response is approximately 20Hz
to better than 200kH, and the response is virtually flat
over the audio frequency spectrum. The input
impedance is 1M S1, which ensures a low level of
loading on the equipment under test. A mains power
unit is used to provide the stabilised supplies for the
circuit, which is based on four inexpensive operational
amplifiers.

FEEDBACK LOOP
A millivoltmeter does not merely consist of an

amplifier driving a meter via a rectifier, as this would not
give accurate results. The reason for this being that
semiconductor diodes will not conduct heavily unless
their forward conduction threshold voltage is exceeded.

By R. A. PENFOLD
This voltage varies with different types of diode, and
with temperature, but is about 0.65V for a silicon diode
and 0.2V for a germanium one. This voltage drop
would obviously have a profoundly degrading effect
upon the linearity of the circuit.

It is possible to overcome this forward voltage drop
by including the meter and rectifier in a negative
feedback loop connected in the output amplifier
circuit. The basic arrangement for this is shown in
Fig. la.

Until the diodes begin to conduct, there can obviously
be no negative feedback, and the amplifier will have a
high voltage gain. It will, in fact, have its open loop
gain.

Any input signal, even a very small one, will cause
the forward conduction threshold of the diodes to be
quickly reached by the output of the amplifier.

As this threshold is reached and the diodes begin to
conduct, an increasing level of negative feedback will be
introduced into the circuit. The preset resistor sets
the maximum available level of feedback, and hence also
the effective voltage gain of the amplifier.

Fig. lb, shows the waveform which results at the
output of the amplifier when a sinewave is fed into the
input. The fast leading edge of the waveform over-
comes the forward threshold voltage of the diodes

V
0

T

°
Diode
threshold voltage

(b)

(c)

Fig. 1. (a) Overcoming diode forward voltage drop by placing them in the feedback loop of an amplifier.
(b) The output waveform produced by the amplifier with a sinewave input. (c) Current waveform through
meter
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almost instantaneously, and then the relatively un-
distorted part of the waveform is fed to the meter, but
is fall wave rectified. A signal closely resembling a
full wave rectified sine wave thus appears across the
meter, as shown in Fig. Ic. This is, of course, exactly
what is required.

Simply stated, the non -linearity of the diodes is
cancelled out by the non -linearity of the voltage gain
produced by including the diodes in the feedback loop.

PRACTICAL CIRCUIT
The circuit diagram of the audio millivoltmeter is

shown in Fig. 2.
A 741 operational amplifier is used as the input

stage. This is connected as a unity voltage gain buffer
amplifier with a 100% negative feedback loop between
its output and inverting input. R 1 provides the, bias
voltage for this stage and sets the input impedance at
IMS2. CI provides d.c. blocking at the input. The
output of this stage is taken to the attenuator via C2.

This simple arrangement provides a high input
impedance and a low output impedance, and it also has
a very low noise level. One slight disadvantage,
however, is that at high frequencies (at about 100k Hz
and above) this stage may not be able to handle a
signal of around I volt r.m.s. properly. This results in
a reduced' upper frequency response on the 1V range
with readings approaching f.s.d.

R2 R6

10

kn 2 7k0

C2
10uF t

INPUT
SKI CI

o IpP

RI INR
R3

Ica

+14V TO PIN 7 IC1-.

C12

100

C13

100
ToF

-149 TO PIR 4 IC1-4.

R9

27

94 R7
SEE
NOTE

kfl I
2kn

3.3

115

11u1

w.m/m,.0

RS

300
0

It 10

kIl

R12

ATTENUATOR
The attenuator section really consists of six separate

attenuators, one for each range from 3mV to IV. The
lower resistor of each attenuator also forms the input
bias resistor for the non -inverting input of IC2. In
the lmV position no attenuator is required, and R3
provides the input bias for IC2. The attenuator is
connected in a low impedance part of the circuit so that
stray capacitances have no significant effect on the
unit's frequency response, and no frequency compensa-
tion is necessary.

IC2 is used as a non -inverting amplifier. Its closed
loop voltage gain is controlled by the two feedback
resistors, R15 and R16, and is approximately equal to
(R15 + R16) R15. This gives a voltage gain of about
10 times (20dB) with the values shown. C3 is the
compensation capacitor.

1C3 is used in a virtually identical configuration to
that adopted for IC2. The two stages are capacitively
coupled via C4. R17 provides the bias for the non -
inverting input. C5 is connected in parallel with
feedback resistor R18, and at high frequencies where
the impedance of this capacitor is low, it boosts the
gain of this stage. This gives the millivoltmeter an
improved high frequency response. IC3 is direct
coupled to the output stage.

This uses IC4 in the arrangement shown in Fig. 1,

which was discussed earlier. As the meter and rectifier
circuit is direct coupled to the output of the i.c., it is

NOTE

R7, 3 3kI118011

R11= 27110 25(1

5 b

12011

RII
SEE

NOTE

R14

10

11

39pF

IC 2
748

R15

1300

YR 2
22

R16

9100.

1117

2.71n

C4

1[1
100F

C5

3

IC 3
748

C6

3.9pF

C7 RIB R19

1000. 9100.

IN4001
A
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Fig. 2. Circuit diagram of the Audio Millivoltmeter
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necessary to have an offset null adjustment circuit. This
is the function of VR1. VR2 permits adjustment of
the sensitivity of the circuit, and allows the unit to be
calibrated against an a.c. voltage of known value.
Gold bonded diodes are used in the rectifier as these
have a low forward conduction threshold voltage.

As the 748 i.c. is capable of giving a large enough
output to damage a 100pA meter in the event of a
fault or considerable overload, it is essential to have
some form of overload protection for the meter. D5
has been included for this purpose, and it is used here
as a sort of low voltage zener diode. This limits the
voltage across the meter to about 0.5V, which is
insufficient to damage most meters, even if sustained.

C12 and C13 are supply decoupling capacitors.

COMPONENTS . . .
Resistors

R1 WU
R2 10k0 1%
R3 101a2 1%
R4 3.31d/ 1%
R5 11(D 1%

R12
R13
R14
R15
R16

21d2 1%
11 SI 1%
1052 1%
100D
9100

R7 f 18052 1%
13.3k0 1%

R17
R18

2.71d1
10012

R8 3005 1% R19 9100
R9 2.7k0 1% R20 2.7kil
R10 1800 1% R21 2.71(11

R11 270+0.250 1%
All resistors 1.-W 5% unless

Potentiometers
VR1 2 2M!2
VR2 2 2ki2

Capacitors
C1 100nF plastic
C2 10µF 10V elect.
C3 3.9pF ceramic
C4 10µF 10V elect.
C5 1.5nF disc ceramic
C6 3.9pF ceramic
C7 5.6pF ceramic
C8 400pF 25V elect.
C9 400pF 25V elect.
C10 100pF 16V elect.
C11 100pF 16V elect.
C12 100pF 16V elect.
C13 100µF 16V elect.

otherwise stated

Semiconductors
IC1 741 8 pin (plus socket)
IC2, 3, 4 748 8 pin (3 off plus sockets)
TR1 BC148
TR2 BC158
D1-4 0A47 (4 off)
D5-7 1 N4001 (3 off)
D8, 9 BZY88C15V (2 off)

Transformer
T1 Mains transformer with 6-0-6V at 100mA

Miscellaneous
Instrument case, approx. 215 x 215 x 85mm metal
100µA moving coil meter (see text).
D.P.S.T. mains rotary switch.
Mains panel neon with internal series resistor.
Miniature Maka-switch parts (see text).
Materials for p.c.b. manufacture.
20 s.w.g. aluminium for screen.
Two pointer knobs.
Sundry hardware.

\-2405 MAINS

T1

Fig. 3. Power supply circuit

POWER SUPPLY
Fig. 3 shows the circuit diagram of the mains power

supply unit. Stabilised supplies are provided even
though the gain of the millivoltmeter circuit is largely
independent of the supply voltage. A stabilised supply
ensures good stability of the direct coupled output
stage. The p.s.u. fulfils the usual op. amp. require-
ment of equal positive and negative supplies with the
central supply line being earthed.

The circuit consists of two halfwave supplies, one
using D6 and C8 and providing a positive supply, and
the other using D7 and C9 to provide a negative
supply.

Electronic smoothing regulation of the positive
supply are provided by R22, D8, CIO, and TRI.
These are connected in a well known configuration
with TRI operating as an emitter follower series
regulator. An identical but complementary arrange-
ment is used for the negative supply.

Although only half wave rectification is used, the
outputs of the supply are well smoothed and regulated
and provide about ± I4V to the main circuit.

COMPONENTS
Any 100/tA moving coil meter should work in the

circuit, but as RS dual scaled 0-3 and 0-10 meter is
most suitable. If an ordinary 100#A meter is used, it
will be necessary to add a 0-3 scale by hand, which is
not at all easy to do accurately.

In order to be sure of good accuracy on all ranges it
is essential to use close tolerance resistors in the
attenuator unit. 2% tolerance should be regarded as a
minimum requirement for these components, and 1 %
types are preferable.

SI is a seven way two pole rotary switch, and can be
made from RS Miniature Maka-Switch parts. The
parts required are one shafting assembly, two single
pole wafers, and eighteen 32mm spacers. The
adjustable end stop is set for seven -way operation, and
the wafers are mounted one at the extreme front of the
shafting assembly and one at the extreme rear.

R I I needs to have a value of about 0.27 ohms, but
this value may be difficult to obtain in a low wattage.
Four I ohm 1/8 watt resistors wired in parallel (0.25,
ohms) were used for this component on the prototype.
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FROM 81-PRE-PAK

Stir-line Sound products
AT £5.20 THIS SUPERB TRUE HI-FI POWER
AMP. IS UNBEATABLE
STIRLING SS125SOUND

Not only is this Stirling Sound's best
audio amplifier yet; it rightfully qualifies
as one of the best of its kind yet made
available to constructors. Intended
above all for high-fidelity, the charac-
teristics of the SS125 are such that it can
be used in many other applications
where dependability is the prime con-
sideration. The SS125 integrates well
with other SS units as well as those of
other manufacturers. Incorporates new
circuitry using a complimentary long-
tailed pair input and full comple-
mentary output circuits  to give lab.
standards of performance.

OBTAINABLE ONLY FROM
THE MAKERS, STIRLING
SOUNDIBI-PRE-PAK LTD.

OUTPUT -25W R.M.S. into On using
50V.

DISTORTION-Less than 0.05% at all
power levels (from 10Hz to 10kHz).

FREQUENCY RESPONSE-± 1dB 15Hz
to 30kHz (4n). ±-1dB 10Hz to 30kHz
(en).

HIGH Z INPUT-100kfl (40dB gain;
100x).

INPUT SENSITIVITY-150mV for 25W
R.M.D. out.

SIZE-41in x 3in x iin high.

AT 124% VAT BETTER VALUE THAN EVER

MORE STIRLING SOUND MODULES
With easy to follow instructions

F.M. TUNER UNITS

SS203

SS202

Stereo decoder for use with SS201 and £3
SS202 or any good F.M. tuner. A L.E D
beacon may be attached (3in x 2in)

I.F. amp. A meter and/or A.F.C. can be £2.65
connected (size 3in x 2in)

AUDIO MODULES
SS1055 watt amplifier to run from 12V '

Sin
amplifier to

SS110 giving
otwo inStS014050hbmust

24 £2£2.75
SS12020 watt module when used with 34 volts £3.00

into 4 ohms
SS140Delivers 40 watts R.M.S. into 4 ohms

using a 45V -2A supply such as our SS345.
The power and quality of this unit are
superb. Size 4in x 3in x fin

SS100Activtone control, stereo 15dB lift cut £1.6bass-treble0
SS102 Pre -amp (stereo) inc. line feed back and £2.25

RIAA correction
SS101 Pre -amp for ceramic. etc. £1.60

TERMS OF BUSINESS:
VAT et 124% must be !Hided to total value of order except for Items marked  or (a%), when
VAT Is to be added at 8%. No VAT on overseas orders. POST 8 PACKING add 30p for UK
orders unties marked otherwise. Minimum moll order acceptable-Cl. Overseas orders.
add El for postage. Any difference will be credited or charged. PRICES subject to IteratIon
without notice. AVAILABILITY All Items available at time of going to press when
every effort Is made to ensure correctness of Information.

Order your Stirling Sound products from

WESTCLIFF-ON-SEA, ESSEX SSO DDF

THE SENSATIONAL
STIRLING SOUND
POWER SUPPLY UNITS
Robustly designed
units on each of which
is a stabilised take -off
point to provide power
for tuner, pre -amp and
control stages. All

supplied with trans-
formers.

SS12
12V31A £3.75*
SS31e
18V:1A £4.15*
SS24
24V3 1A £4.60*

Size-
Spn x 3,n x

Non high (Ill s P
add SOP any

model

£5.20*
SS345 £6.25*45V 4A

SS3i4 and SS345 are supplied
with separate transformers

£5.20
POST PAID
PLUS VAT
(Total £5.85)

SS334
34V 2A

The "Super Spark" Mk'. 5 Capacity
Discharge Ignition Unit for all who own
a car
Even better than the original B -P -P version. thousands of which are in
use saving motorists appreciable time and money for petrol. Very easy
to install. The Super Spark - model incorporates switch for instant
change to conventional ignition: easily adapted to pos or nog_
earth return. anti -burglar immobilising switch. pre-set control for rev.
limitation. There are no exposed parts, the unit. on p.c.b., being
housed in strong enclosed metal box. With instructions and leads.
Size /fin x 4. in x 2kIn ex. switches.

KIT £7.95* 141-TTEr £10- 05*

A USEFUL CATALOGUE-FREE

 Please send
111for which I enclose
111

U
PE6B

BI-PRE-PAK LTD
Co Reg No 820919

222 224 WEST ROAD. WESTCLIFF ONSEA. ESSEX SSO 9DF.
TELEPHONE: SOUTHEND (0702) 46344

Make cheques/money orders payable to BI -Pre -Pak Ltd

Send us a large S A.E with 10p stamp and we will send you back the
latest Eli -Pre -Pak catalogue free by return. Packed with useful lines.
it s a real money saver

TO STIRLING SOUND (BI-PRE-PAK LTD), 220/222 WEST ROAD,

Inc. V.A.T.

NAME

ADDRESS

1611 111 111 MI  NI MI OM 111 MI 1111
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RST
VALVE MAIL ORDER CO.

I6a WELLFIELD ROAD, LONDON SW 16 2BS

SPECIAL EXPRESS MAIL ORDER SERVICE
fp

11421 0.1.7
11423 0.35
11485 0.88
171253 0.50
161256 0.50
114645 0.16
IN725A 020
114914 016
1144007 012
18113 0.25
18202 023
200371 0.75
20381 0.22
20414 0.30
20417 0.25
214404 022
214697 016
214698 010
261706 012
2N706A 012
214708 015
214709 040
2141091 045
2141131 0.25
2141132 0.24
2671302 0.18
2141303 018
2141304 0.28
2611305 012
2N1306 0.28
2N1307 0.28
2241308 0.28
2N2147 1.25
2N2148 0.80
2142160 0.78
2N2218 0.28
2N2219 0.25
2N2369A 0.16
2N2444 149
2N2613 0.75
2142646 010
2142904 0.20
2N2906 0.20
2N2907 018
2142924 0.18
2N2925 0.15
2142926 0.12
2143054 048
2N3055 046
2N3702 0.11
2143700 0.15
2613706 011
2N3707 048
2141709 0.10
2N3710 011
2N3711 0.11
2143819 0.38
2N4289 010
2275027 018
2143088 038
29301 0.69
28304 1.15
28001 075
28703 1.00
40250 014
40251 011
AA129 0.20
AAZ12 075
AAZ13 0.12
AAZ17 018
AC107 0.51
AC126 025
AC127 025
AC128 0.15
AC187 0.21
AC188 0.20
ACYI7 0.76
ACY18 0.36
ACY19 085
ACY20 0.85
ACY21 015
ACY22 0.85
ACY27 025
ACY28 0.25
ACY39 0.78
ACY40 0.22
ACY41 022
ACY44 0.82
AD140 050
AD149 0.76
AD161 0.44
AD162 0.44
AF106 0.30
AF114 025
AF115 0.25
AFI16 025
AFI17 0.24
AF118 017
AF119 020
AF124 0.80
AF125 0.30
AF126 080
AF127 0.30
AFI39 0.41
kF178 055
AF179 0.65
AFI80 0.55

fp
API81 0.50
AF186 048
AFZ 11 1.15
AFZ12 2.00
A87126 025
ASY29 045
A8Y36 0.25
ABY50 0.20
A8Y51 0.40
ASY53 0.20
ASY55 0.20
A8Y62 026
ASY66 013
A0Z21 1.00
ASZ23 0.75
AU104 110
MITI° 1.50
BC107 014
15C108 0.18
BC109 0.14
BC113 015
BC115 020
BC116 020
BC116A 018
BC118 0.20
BC121 020
BC122 0.20
BC125 018
BC126 015
BC140 0455
BC147 0.10
BC148 018
BC149 0.10
BC157 014
BC108 012
BCI60 013
13C169 014
BCY31 0.45
liCY32 015
13CY3.3 0.38
BCY34 0.45
BCY38 1.00
BCY39 1.50
BCY40 0.80
BCY42 0.30
BCY70 0.18
13C171 022
BCZIO 0.60
BD 121 1.00
330123 1.00
BD124 015
BDY11 1.45
131.115 0.20
BF167 0.25
BF173 0.28
BF181 0.05
8E184 022
8E185 022
8E194 0.10
BF195 013
BF196 0.15
8E197 0.15
BFE361 0.25
BF898 025
BFX12 0.20
BFX.13 0.28
BFX29 0.28
BFX30 0.28
BFX35 0.98
BFX63 0.50
BFX84 0.25
BFX85 028
BFX88 025
BFX87 025
BFX88 024
BFY 10 0.50
13FY11 010
BEY 17 0.40
BEY18 0.45
BEY19 015
BFY24 0.45
IIFY44 1.00
BFY50 0.21
1311(01 0.20
BFY52 0.20
BFY53 0.17
BFY64 036
BFY90 0.81
BR100 040
B8X27 0.50
B8X60 018
B8X76 0.18
B8Y26 017
B8127 020
B8Y51 0.50
BSY95A 0.12
B8Y95 0.12
BT102/50OR

0.75
BTY42 0.92
BTY79/10OR

0.75
BTY79/40OR

1.50
111,100 0.27
01126 0.14
BY1'27 012
BY1... 0.85

fp
331213 0'25
BYZ10 045
BYZ11 0.40
BYZ12 0.40
NYZ13 0.42
BYZ15 145
BYZ16 040
11ZY88 0.10
0111 045
CR81/00 0.45
CR81/40 0.65
C8411 140
C810.11 840
00000 0.15
00003 0.15
00006 045
00007 040
00000 048
GD3 048
004 0.10
003 048
008 046
GDI2 0.10
GET102 040
(IET103 0.40
GET113 045
GET114 0.80
GET11.5 0.90
GET116 0.85
GETI20 0.50
GET872 0.80
GET875 0.40
GET880 0.80
GET88I 045
GET882 0.85
GET885 040
GEX44 0.08
OEX45/I 0.45
GEX941 0.45
GJ3M 040
0.1451 040
03514. 045
0.17111 040
H01005 0.60
Ii8100A 040
MAT100 040
MAT 101 045
MAT120 0.20
MATI21 046
313E340 0.47
MJE520 0.83
51JE2955 147
MJE3050 0.77
MPF102 0.40
MPF103
MPF104 045
MPF105 048
NKT128 0.45
NKT129 040
NKT211 045
NKT213 018
NKT214 044
NKT216 0.40
NKT217 0.45
NKT218 0.46
NKT219 0.88
NKT222 040
NKT224 045
NKT251 0.24
NKT27I 040
NKT272 0.20
NKT273 040
NKT275 045
NKT277 040
NKT278 045
NKT301 1.00
NKT304 1.00
NKT403 1.00
NKT404 1.00
NKTS78 040
NKT713 040
NICT773 0.25
NKT777 0.88
0.A5 0.72
0A6 0.12
0A47 0.08
0A70 0.10
0A71 040
0A73 11.15
0A74 0.15
0A79 0.10
0.481 0.18
0A83 0.15
OAS6 0.15
0A90 0.07
0A91 047
0A95 0.07
0A200 048
0A202 0.06
0A210 020
0A211 0.86
OAZ200 0.50
OAZ201 0.45
0A7,202 0.45
OAZ203 045
OAZ204 045

Sp
OAZ205 0.46
OAZ206 0.45
OAZ207 0.45
OAZ208 0.40
OAZ209 040
OAZ210 0.40
OAZ211 0.40
OAZ222 0.45
OAZ223 045
OAZ224 045
OAZ241 045
OAZ242 0.16
0AZ244 046
OAZ246 0.15
OAZ290 048
0016 1.00
00161 1.00
0022 1.00
0C23 146
0C24 1.10
0C22 0.40
0C20 0.40
0C28 0.75
0C29 0.86
0030 040
0035 0.75
0C36 0.80
0C41 045
0C42 0.40
0C43 0.70
0044 040
0C4431 0.17
0C45 040
004555 0.18
0046 027
0057 0.80
0058 0.60
0059 0.60
0066 0.60
0070 0.18
0071 245
0072 0.28
0073 0.50
0074 0.80
0075 0.80
0076 0.80
0077 044
0078 0.25
0079 0.80
0081 049
008151 040
00811051 0.18
OC81Z 045
0082 048
008210 045
0083 0.60
0084 0.80
0C114 048
00122 1.00
00123 1.10
0C130 0.75
00140 1.14
00141 0.80
0C169 040
0C170 0.80
0C171 010
0C200 1.00
00201 1.50
00202 1.50
00203 145
00204 1.50
00205 1.76
00206 1.10
00207 1.00
00460 040
00470 040
OCP71 1.20
ORP12 040
ORP60 0.55
ORP61 0.48
87E68 0.20
0X631 045
82E635 045
8X640 '0.75
8%641 0.76
87042 0.60
8X644 0.86
8X645 045
TIC44 049
V15/30P 0.76
V30/201P 0.76
1'60/201 040
V60/201P 0.75
XA101 0.10
XA102 0.18
XA151 0.16
XA152 0.15
XA161 045
XA162 0.25
XB101 048
XB102 0.80
XB103 045
XB1I3 040
XBI21 0.48

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
Quotations for any types not listed.
Post and Packing 12p per order.

V.A.T. Plastic Transistors 12.1%. Metal Can
Transistors 8%. Integrated Circuits 8%.

fp
Z8170 0.12
28271 040
ZT21 0.26
ZT43 0.25
ZTX107 0.12
ZTX108 0.10
ZTX300 0.18
ZTX304 0.24
ZTX500 0.18
ZTX003 0.18
ZTX53I 0.25

INTEGRATED
041011111
7400 016
7401 0.16
7402 0.16
7403 0.16
7404 048
7405 042
7406 0.42
7407 042
7408 0.28
7409 0.28
7410 0.16
7411 045
7412 040
7413 0.88
7416 048
7417 048
7420 0.18
7422 045
7423 0.87
7425 047
7427 017
7428 0.40
7430 0.18
7432 0.87
7433 0.87
7437 0.87
7438 0.87
7440 042
7441AN 0.92
7442 0.70
7450 0.16
7451 0.16
7453 0.16
7454 0.18
7460 0.18
7470 048
7472 0.88
7473 0.41
7474 0.42
7475 059
7476 0.45
7480 010
7482 0.87
7483 1.10
7484 1.00
7486 0.47
7490 046
7491AN 1.00
7492 0.70
7493 0.70
7494 040
7495 0.80
7496 0.96
7497 847
74100 1.89
74107 045
74110 048
74111 0.86
74118 0.90
74119 1.88
74121 040
74122 0.70
74123 1.00
74141 0.90
74145 1.20
74150 1.75
74151 1.00
74154 240
74155 1.00
74156 1.00
74157 045
74170 2.52
74174 1.57
74175 1.10
74176 1.28
74190 240
74191 210
74192 210
74193 2.00
74194 1.80
74195 1.10
74196 120
74197 1.20
74198 2.77
74199 Z52

Plug in sockets
-low profile
14 pin DIL

0.16
16 pin DIL

0.17

Prices correct
when going

to press.

CLEARANCE

AT GREATLY
PANEL

REDUCED
METERS

OFFER!

PRICES
BAKELITE PANEL METERS -MODEL MR65

Dimensions Front 80mm x 80rnm square
Panel Hole 85mm diameter
Accuracy it 2 5%

RANGES

100uA 5A d.c. 50V a.c 
MOW
50.0-509A
100-0-100uA
500-01008A
lmA
1-0-1mA
5mA
10mA
50ma
100mA
500mA
lA d.c.
2A d c.

Moving iron

10A d.c.
 15A d.c.
30A d.c.
50A d.c.
5V d.c.
10V d.c.
15V d.c.
20V d.c.
50V dc
150V d.c.
3001 .

30V .c.

(all others are moving

1501 ac
300V a c 
500V a c 
14 a c 
5A a c 
10A .c.
20A a.c.
30A a.c.
SOA a.c.
500mA a.c.
50mV d.c.
103rnV d.c.

coil)

't

£2.95 each
25pA []-95 eac,
SOgrk i3 25 eac,

UV M Pteer
P. &  Ins 15p

[3-40 eac5

CLEAR PLASTIC PANEL METERS -MODEL MR85P
Dimensions. Front 110mm v 120mm w.cie

Panel Hole 85mm
Accuracy -- 2 5%

RANGES

50uA
100i1A
200uA
500uA
50-0-50uA
11:0-0-100uA

each 500-0-500uA
1mA
1-0-1mAS Meter 1mA C4.55 each

VU Meter MSS each 5mA

P. 8 P , no 15p 'Moving i

10mA
50rrek
100mA
5COmA
IA d.c.
SA d.C.
15A d.c.
30A d.c.
10V d.c.
201 d.C.

on (all others are

60V d.c.
150V d.c.
3001 d.c.
I51 d.c.
300V a.C.

5A a.c.
1A

10A a.c.
20A a.c.
30A a.c.

moving coil)

EDUCATIONAL METERS -MODEL ED1O7
High quality moving coil meters ideal for school use and many other appl(ca.
lions.
Housed In strong black plastic cases. Clear
view front. 310 mirror scale. Fully Insulated
terminals will accept either spade or 4mm plug.
Dimenelonc 100rnm wide x 90mm deep x

105mm high overall.
Accuracy v 2%

SINGLE RANGE MODELS

506A
1COuA
50-0-50uA
1mA
1-0-1mA

IA d.c.
5A d.c.
5V d.c.
10V d.c.

15V d.c.
20V d.c.
50V d.c.
303V dd.

DUAL RANGE MODELS £5.95 each
500mk5A d.c.

1

5V/15V d.c. P 8. P. . ins .5p
5V.50V d c. 1A. 15A d c

Available for personal shoppers at LASKYS

di 0 rA I (<1 r/ 017

481 Oxford Street. W.1 01-493 0641
311 Edgware Road. W.2 01-782 0387
42 Tottenham Court Road, W.1 01438 miss
3 Lisle Street. W.C.2 01-437 8204

MAIL ORDERS AND ACCOUNT ENQUIRIES TO HEAD
OFFICE.
LASKYS. CUSTOMER SERVICES DIVISION.

US OM HOUSE. THE HYDE, HENDON,DEPT. J
NW9 11.1J. Weicomt
Talephon Mall Order 01-200 1321 or 01-200 0037
(24 hour nswrphonis) Accounts 01-200 0444
Tab.. 924920 ..,,,.Access. Barclaycard and DInr Club accptad at all
branches or by telephone at hand office.
ALL PRICES INCLUDE VAT
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METER CIRCUIT BOARD

0

0

0

0

+14V ov

0.-1 R18

e=1 Rl9

-14V

C6 .:3)

e=4 R17 1==3

C7

Fig. 4. Component layout and p.c.b. master for main board
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The input socket screen and attenuator resistors
mounted on the selector switch

482

Any case which will comfortably accommodate the
components can be used to house the unit, with the one
proviso that it must be constructed of metal. The
prototype is constructed in a "Swift Half Rack Width"
case, and this can be obtained from West Hyde
Developments Ltd.

CONSTRUCTION
Mechanically construction is quite straight forward,

and the general layout of the prototype can be ascer-
tained by reference to the accompanying photographs.
It is strongly recommended that this layout is adhered
to, as the circuit is very sensitive and stray pick-up of
mains hum is the likely result of a careless layout.

An L-shaped 20 s.w.g. aluminium screen is used to
isolate the attenuator unit and input socket from the
mains wiring around the on/off switch. The screen is
secured to the front panel by, in effect, being bolted to
the panel using S2 and LPI. The large cutout for the
meter can be made using a fretsaw.

The attenuator resistors and R3 are wired up on SI,
the upper set of resistors (R2, R4, etc.) being mounted

POWER SUPPLY BOARD

Fig. 5. Details of power supply p.c.b.
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Front of the Audio Millivoltmeter showing the range switch and input socket

on the front wafer, and the lower set (R3. R5, etc.)
being mounted on the rear one. This is not quite as
simple as it may at first appear, as there is not a great
deal of space for the resistors and their leads must be cut
quite short. The resistors are wired up before the
switch is mounted.

The main circuitry is contained on two printed
circuit boards, one for the meter circuitry and the other
for the p.s.u. The etching patterns and component
layouts of these boards appear in Figs. 4 and 5
respectively. These have been kept as simple as possible
and it should not be too difficult for the average
constructor to produce his own p.c.b.s. It is not
recommended that any other form of construction
should be tried.

Veropins are used where leads will connect to the
boards, so that when the boards have been mounted it
will be a simple matter to wire up the unit. The two
p.c.b.s. should be mounted as far apart as possible.
Screened leads must be used at the three places specified
in Fig. 4.

D5 is wired directly across the meter terminals.

CALIBRATION
Before switching on the finished unit, set VRI and

VR2 with their sliders at approximately the centres of
their tracks and check that the meter is properly
zeroed. Upon turning on, the meter should give a
small positive indication, and VRI is then used to
zero the meter again.

For calibration an audio tone of around 250Hz to
2kHz with an amplitude between about ImV and IV
r.m.s. is required. The precise amplitude of this
signal must be known. Most signal generators have a
calibrated output, but this can only be relied upon for a
high degree of accuracy on the more expensive
generators.

To calibrate the unit using such a signal generator it
is merely necessary to set it for an output level which is
the same as one of the full scale sensitivities of the
millivoltmeter. With the millivoltmeter switched to
the appropriate range it is then connected to the output
of the signal generator. VR2 is then adjusted to give
full scale deflection of the meter.

It is possible to use a less sophisticated signal
generator as a signal source, but in the interests of

Interior of the unit showing position and interwiring
of boards

accuracy it is advisable to measure the output rather
than rely upon the calibration of the generator.

For the average constructor the most practical
method of calibrating the millivoltmeter is probably to
use an ordinary multimeter set to a low a.c. volts range
to enable the generator's output level -to be accurately
measured and set at IV r.m.s. The millivoltmeter can
then be measured on the I V range.

One should aim to obtain a calibration signal which
has its amplitude set with the highest possible accuracy,
and great care should be taken to adjust VR2 with
great precision since the accuracy of the finished unit
largely depends upon these two factors.

INPUT IMPEDANCE
An input impedance of I M12 should be more than

adequate for virtually all tests, but if for some reason
an increased input impedance should be required, this
can be accomplished by merely increasing the value of
RI (up to a maximum of about I 0M12).

Note, however, that increasing the input impedance
also increases the risk of stray pick-up, and means that
very careful screening of the input leads and circuitry
would then be required.
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PART 1 Transmitter and Coder
THIS series of articles describes the design and

construction of a 9 -channel radio control sys-
tem, which operates at 27MHz, and has the option
on each channel of either fully proportional control
or on /off type switched control. All aspects of the
system are covered : transmitter, receiver, coder,
decoder, relay -drive and servo -drive. A block dia-
gram is given in Fig. 1.

The system operates on a time -division multiplex
principle whereby the outputs of each of the channels
are scanned one after the other to form a pulse train
of 9 comand pulses of varying length. These are

then followed by a sync pulse, the whole scan tak-
ing approximately 20ms. The proportional informa-
tion is contained in the length of the pulse of each
respective channel. In the case of the purely switch-
ing channels a pulse -width comparator is used to
provide the on/off information, a short pulse denot-
ing on, a long pulse: off.

At the receiver the pulses are first shaped and
converted to t.t.l. operating levels, and then routed
to the appropriate channels. A servo -system then
controls a motor unit which provides the final
mechanical output.

* 9 Independent Channels
* Fully Proportional Design
* Option of Proportional or Relay

Output On Each Channel
* Suitable Servo System Included

THE COMPLETE SYSTEM
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Proportional
RADIO
CONTROL

1, SYSTEM
By D. J. WHITELEY

The author has had a similar system operating in
a model boat for some two years and finds it to be
compatible with commercial equipment costing
around f150.

The system will be described together with full
constructional details section by section, commencing
with the transmitter and coder.

CODER
The coder circuit diagram is shown in Fig. 2.,

This generates a repeating pulse train of a 0.5ms
sync pulse followed by the 9 command pulses of
widths set between 1-2ms depending on the setting
of the resistors VR1-6 and R3-5, the sync pulse is
sampled approximately every 20ms. This forms the
basis of the coder, having 9 channels, each poten-
tially fully proportional.

Transistors TR1-3 are connected as an astable
multivibrator, the base of TR2 being connected to
the open -collector outputs of the b.c.d. decoder 1C2
via the control resistors (either potentiometers or

fixed resistors with switches across them). The dis-
charge -time of C2 will therefore be determined by
the setting of the potentiometers, the channel chosen
being determined by 'the decoder. The decoder
receives its b.c.d. input from the 7490 decade
counter which in turn is clocked by the other "half"
of the astable TR2 /3. This half generates fixed
duration spaces of shorter length (025ms).

When the count 0000 appears at the output of the
counter a sync pulse is generated of approximately
0.5ms. At the receiver this is then detected and used
to synchronise the receiver counter, thus allowing the
command pulses to be routed to their respective
channels.

An output is taken from the collector of TR3
to the modulator input of the transmitter.

CHANNEL OPTIONS
The circuit given for the coder shows 6 propor-

tional channels and 3 switched. Any channel can
be either proportional or switched, depending on

Fig. 1. Block diagram of the complete radio control system
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CODER
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Fig. 2. Circuit diagram of the Coder
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Fig. 3. Printed circuit master and component layout details for the Coder (full size)
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Fig. 4. Method of diode gating to give simultaneous
control of channels in addition to individual control

COMPONENTS . . .

CODER
Resistors

R1 10k0
R2 4.7kf1

*R3 10162
*R4 10k0
*R5 10kfl

R6 1501d1
R7 330t1
R8 1 kf2
R9 10k0
R10 33Ot

All resistors *W 5%

Capacitors
C1 22µF 10V Tantalum
C2 0.22µF plastic or ceramic
C3 0.047µF plastic or ceramic

Potentiometers
*VR1-6 101a2

Semiconductors
TR1-3 BCY70 (3 off)
IC1 74145 b.c.d.-to-decimal decoder
IC2 7490 decade counter
D1 1N4148

Miscellaneous
P.C.B. 72mm x 61mm
Circuit board pins
S1 -S3 s.p.s.t. switches (3 off)

*Components given for 6 proportional channels and
3 switched. See text.

Coder Board

the constructor's requirements. If a channel is
desired to be proportional then a 10k12, linear pot.
suffices as the control element. If a switched chan-
nel is wanted then a IOW resistor is inserted into
the control position, a simple switch across it then
providing the on/off function.

The system can be used with less than 9 channels
(i.e. if 9 channels are too many) providing IOW
resistors are inserted into the control positions of
the unwanted channels. This maintains correct
operation of the sync detector at the receiver.

If commercially manufactured "Joy -Stick" con-
trols are used, it may be necessary to replace the
pot. with a 50ktt lin. in order that the 101c12 resis-
tance sweep can be covered by the small angular
sweep of the control lever.

Fig. 4 illustrates a method of diode gating to the
command resistances in order that simultaneous con-
trol of channels can be achieved in addition to indi-
vidual control.

CONSTRUCTION
A full size drawing of the copper side of the board

is shown in Fig. 3, together with a layout of the
components and connecting links.

It is important that a fine tipped iron and thin
gauge solder is used when the components are fitted
to the board as solder runs are difficult to remove
and can cause damage to the copper.

Transmitter Board. Note the crystal is not shown in
position
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C4 =001,LIF
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10k11
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C6
22pF

R19

220 n

TRANSMITTER

Fig. 5. Circuit diagram of the Transmitter

Fig. 6. Full size printed circuit master and
component board layout for the trans-
mitter. For coil details see text

COMPONENTS . . .

TRANSMITTER
Resistors

R17 47kil
R18 10k1.2
R19 22012
R20 1012
R21 3.3k12
R22 12k12

All resistors PA/ 5%

Capacitors
C4 0.01µF disc ceramic
C5 0.003µF disc ceramic
C6 22pF ceramic
C7 1000pF ceramic
C8 82pF ceramic
C9 5/60pF trimmer (p.c.b. mounted

type)
C10 100pF ceramic
C11 0.01µF ceramic
C12 1000pF

Transistors
TR4 BC107B
TR5 BFY52
TR6 BC107B
TR7 2N3708

Crystal
XL1 Crystal of the range 26.995-

27.245MHz (to match with receiver
crystal). These are sold in pairs.

Miscellaneous
P.C.B. (70mm 83mm) and etchant
Circuit board pins
7mm Aladdin coil former
Enamelled copper wire: 14 and 30 s.w.g.
R.F. choke (L4) 20 to 40p.1-1

TR5

TO AERIAL

TR6
C11 0 01)1F

L3

0000001-* LC

0-1)000001-6

C9 C10 =100pF C12

82 F
CrEZ.5-60pF

S
TEXT

BC 107

TR7

1nF

R21

MODULATOR
INPUT 4441

R 22

1.2 kIL

2N3708

TO AERIAL

C10 L4

0C/////06

L3

rpi

R 22

21/
R 17 ,

+12V
LI L2

MOO*INPUT

c c7V
R20

0 V

7

R18

X Ll

Itp2A
jR19
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SETTING UP
If an oscilloscope is available the output to the

'modulator can be viewed showing the inverted pulse
train with the 0.25ms spaces at the top. When a
command is operated, the corresponding pulse will
reduce in width from 2ms to 1ms causing the pulse
train to contract. The current drawn will be about
65mA at a supply of 5V, if a higher current than
this is observed then the circuit must be checked
again.

TRANSMITTER
The transmitter follows the design of a medium

power 27MHz crystal controlled and t.t.l. modu-
lated piece of equipment. The modulation is applied
to a depth of 100 per cent on the r.f. carrier. From
the circuit (Fig. 5) it will be seen that TR4 and
the overtone crystal form the oscillator with LI
tuned to resonance.

The base of TR5 is coupled to the oscillator by
L2, the collector is tuned by L3, C9, C12 to match
the aerial loading. An r.f. choke prevents the r.f.
from reaching the modulator stage TR6, TR7. The
action of the modulator is that of .a switch with
TR6 turned hard on by R21, taking the base to the
positive rail, and with TR5 connected to its emitter
network r.f. is fed to the aerial. When TR7 base
is driven positive by an incoming pulse, the base of
TR6 is brought down, hence cutting off the transistor
and switching off the output.

CONSTRUCTION AND COIL DETAILS
From the full size p.c.b. design shown in Fig. 6 a

printed circuit board can be made. A hole is drilled
in the board to accommodate a 7mm coil former
on to which is wound LI /L2. LI is a 10 turn centre
tapped winding of 30 s.w.g. enamelled covered cop-
per wire close wound. with L2 a single turn of the
same gauge wire on top of LI at the positive end.
L3 is an open winding consisting of 9 turns of 14
s.w.g. copper wire of 16mm inside diameter and the
windings arranged to cover a length of 38mm.

SETTING UP THE TRANSMITTER
Before connecting the 12V supply, bring the core

of LI /L2 to the top of the former and adjust C8 to
minimum. Connect a voltmeter of about 3V f.s.d.
across R20 then switch on the supply. Adjust the
core LI /L2 for maximum reading on the voltmeter
indicating that the oscillator is running, then adjust
C8 to obtain a peak reading on the meter. Final tun-
ing is best carried out when the equipment is housed
and an aerial of I m is connected, also the oscillator
must be netted to the receiver in which case the "S -
meter" connection can be used on the receiver and
optimum power achieved. This is the method
adopted by the author and is very fast and straight-
forward, providing the aerial is first removed from
the receiver and a suitable distance separates the two
pieces of equipment to allow a peak reading to be
obtained. An ammeter connected to the supply
should indicate a current of about 40mA when tun-
ing is correct.
Acknowledgement: The coder, decoder, servo driver and servo
anplifier used in this system are based on designs by M. F. Bessant
and orig(nally published in Wireless World.

Next month : the receiver, interface and decoder
circuits will be described.

Army on the Air

THE
Ministry of Defence is to buy a unique mobile

sound broadcasting facility which will enable the
British Army deployed anywhere in the world to provide
a local radio service of general interest and current news.

Under the terms of a £180,000 contract Marconi Com-
munication Systems Limited is to supply two medium
wave sound broadcasting transmitters, together with
studio equipment, h.f. receivers, antenna arrays, a de-
mountable mast, .an aerial tuning unit and a range of
associated test equipment for this facility. All of this
equipment is to be mounted in two Army containers so
that the resultant "'station' can be quickly air transported
by Support Command to any destination and brought
into operation at short notice.

One of the containers for the new facility will be
fitted with two sound broadcast transmitters providing a
full 2kW of power.

The second container will function as the sound
broadcasting studio and will be fitted with a twelve
channel sound mixer, microphones, disc reproducers,
tape recorders and sound monitoring equipment. A
separate compartment within this container will mount
h.f. receivers operating in space diversity to enable over-
seas broadcasts to be received and re -transmitted as
required. Additional ancillary equipment to provide a
complete operational station is also included.

Delivery of this new facility to the Army is scheduled
for mid -1977.

SPECIAL
CALCULATOR SALE

New T Instruments SR86-10  2. 9 levels of
brackets. 2 looping capabilities. 4 levels of sub-
routine. 10 data memory register. t79.65; T.I. SR52,
MIL CBM 4190R. Melcor SCP700 10 memory-
algebraic programmable-S.A.E. for price. All subject
to availability.
SCII0 (ResItone)-10-digit mantissa. 2 -digit exponent.
algebraic logic. 3 user addressable memories which
include Sum memory. Sum of Squares memory and
Index memory plus index register. It has double
bracketing as well as arithmetic mean, norm (ag. rt
of sum of squares) STANDARD deviation. factorial.
binomial. co -efficient. permutation. function. normal
distribution function. Gamma function, trig functions
and their inverse Logs and anti logs. group operation
and group controls. flexible memory control. factor
reversal. degree radian selection, error detection and
display. [46 plus t3 68 VAT Total t49p.
SCIMIO (Reelton40-50 functions. 66 keyboard com-
mands. As SC60 but with 10 memories which allow
memory storage for up to 10 Intermediate results or
10 constants at the user's option. The extra memories
may be used to store a group of variables for re-
peated processing of the variables. En plus C4.80
VAT Total E64.110.
SC44 (ResItorm)-22 functions. 40 keys. 8 digit man-
tissa. 2 digit exponent. two levels of brackets.
algebraic logic works to 10 rounds to 8 trig functions
and their inverse, log and anti log. exponentiation (y .),
factorials. pi. i. x. x7. Nix lag rt. of x) degree. radian
selection (trig or inverse trig) full feature memory
STO. RCL. M+. exchange operation x -y, automatic
error detection and display. Clearing operation (CA.
CE). US plus [2 40 VAT. Total E32.40.
All rechargeable with 220 240V adaptors. Size
51 . 3f x 11 in Weight 330 grams. Realtone Calcs.
New -10 + 2 green display cassette power supplier
including rechargeable batteries and self-contained
battery charger-LC40d. Memory - a. green or red
display calculators under C10 S A E
S.A.E. for full details of our range. One year warranty
Send to:

KRAMER & CO.
Dept. PE, 9 October Place

Holders Hill Road, London NW4 1 5.1
Telex 888941 (attn Kramer). Tel 01-203 2473

P P 60p C.W.O.
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`HOW INVENTIVE ARE YOU' COMPETITION

These were your
Inventions
FULL LIST OF PRIZE WINNERS

PRIZE 6250
AWARDED TO
G. G. HUTCHIESON and B. RAY, PLYMOUTH (Group Entry)

fora HIGH INTENSITY BEACON

PRIZE 1100
AWARDED TO
S. CROFT, HITCHIN, HERTS.

fora PORTABLE
HEART START

PRIZE B50
AWARDED TO
R. CURRY, NEWTON AYCLIFFE,

CO. DURHAM

for a ALPHA/BETA
PARTICLE DETECTOR

WELL, you can now see the ideas which won prizes
in our How inventive ore you? competition. The

entries submitted covered a very wide range of concepts
SO, it is not surprising that the major prize winning ideas
were drawn from widely differing applications.

Our first prize goes to a High Intensity Beacon. The
general idea on which this is based was the subject of
several entries. Having established the principle that this
idea was a potential prizewinner (based on the following
facts: (I) the portable ignitor circuit can be modified
very simply to drive a Xenon flash tube, so the tech-
nology is known; (2) market potential for a flashing
warning beacon is good, so it is not difficult to generate
a substantial list of applications in a wide range of
market areas; and (3) the product could be manu-
factured at a cost which would be economically viable)
the main problem for the judges was then to decide
which particular entry or entries in this group had the
greatest merit. The decision was in part based on the
presentation of the entries (clarity of description and
diagrams) and in part on the technical merit (use of
minimum number of components, choice of component
values, detailed circuit design, etc).

The eventual winner was the unanimous choice of
the judges. This was a group entry so the prize money
is shared equally between G. G. Hutchieson and B. Ray.
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RUNNERS-UP

The following 25 readers each receive a
MAGISPARK GAS IGNITOR

A. R. Knight, Oxford Neon Ornament Circuit
R. F. Fletcher, Lowestoft, Suffolk Neon Light Flasher
G. Rochfort, Lymington, Hants. Distress Beacon
A. Curry, Newton Aycliffe, Co. Durham

N.V. Source For Physics Experiments
D. W. Lloyd, Potton, Beds. Flasher Warning Buoy at Sea
T. V. Mayhew, Poole, Dorset Flashing Beacon
Q. A. Rice, Mitcham, Surrey Distress Signal
R. Atkinson, Slaithwaite, Huddersfield

Electric Fencer Unit
R. Robertson, Chorley, Lancs.
B. Simpson, Mexborough, Yorks.
G. E. Dunning, Morden, Surrey
P. Smith, Barnsley, Yorks.
J. P. Wilkinson, Alford, Lincolnshire

Engine Combustion Improver
R. W. Bleach, Durleight, Somerset

Plastic Weld Tester
E. Jones, Corfe Mullen, Dorset Safety Tester

G. T. Theasley, Riddlesden, West Yorks. Car Plug Tester

J. A. Logue, Clondalkin, Ireland Spark Plug Tester

M. J. B. Franklin, Eaglescliffe, Cleveland Fly Killer

M. G. Wadlow, Ealing, W.5 Electronic Record Cleaner

G. S. Foreman, Denton, Sussex
Multipurpose Welding Torch Lighter

E. A. Ferrand, Fareham, Hants. Spark Plug Tester

M. Woodman, Seaton, Cumbria
Safe Ignitor for Chemical Apparatus

C. Wolfe, Cambridge Paper Tape Puncher
T. C. E. Probert, Penarth, Glamorgan Telephone Ringer
H. V. Morris, Birmingham, .8 Anti -Static Device

Muscle Stimulator
Paraffin Heater Ignitor
Vacuum Leak Detector

Gas Detector

The second prize- -a Portable Heart Start --was a

unique entry and proposed a kind of application Plessey
had not themselves previously considered. Because of
this it scored very highly on novelty alone, apart from
the excellent and commendable social connotations
behind the idea. Evaluation of the Heart Start idea
required discussion and correspondence with authorities
from the medical and medical electronics fields. Great
concern was expressed over the use of such a device
by people not fully instructed in its operation and
although the entry was well detailed it was obvious that
considerable further development would be required
before the idea could be demonstratably effective, safe
and viable. Nevertheless the judges were sufficiently im-
pressed to award this idea the second prize.

The. third prize was awarded for an Alpha/Beta
Particle Detector. This was selected from a number of
ideas for school laboratory or similar applications. The
method of operation is very straight forward; for
instance, the electrodes of the portable ignitor can be
separated to the point at which breakdown just no
longer takes place. The passage of beta particles through
the air generates ions and if the particle passes within
the vicinity of the electrodes ionization causes breakdown
across the electrodes. Redesign of the mechanical side
of the portable ignitor and some limited modification
of the circuitry could provide a simple and cheaper
high voltage source which would detect ionising radia-
tion (alpha and beta particles, ultra violet light) and

The following 25 readers each receive a One -Year
Subscription to PRACTICAL ELECTRONICS

C. A. Adamson, Osbaldwick, York. Record Cleaner
G. A. Sergeant, Walton -on -Thames, Surrey

Fluorescent Tube Starter
C. I. Johnston, Malahide, Ireland Flashing Beacon

P. J. Mann, Ampleforth College, York.
General Purpose EHT Unit

R. W. Whittaker, Bracknell, Berks. Emergency Beacon

D. Huddart, Melksham, Wilts. Flashing Beacon
G. M. Rossetti, West Alvington, S. Devon

Emergency Lamp
G. W. Rose, 20 Field -Workshop, R.E.M.E., BF PO 29

Anti -theft Device (for suitcase)
W. V. Legge, Tidworth, Hants.

Touch Switch Electrical Fence
R. Clarke, Clevedon, Avon. Electrostatic Spray Unit
P. A. Turner, Heywood, Lancs. Electronic Dial Tester
G. Clift, Luton Explosive Gas Indicator

J. G. Ransome, Southmoor, Oxon. Gas Detector
J. Allesbrook, Stapleford, Notts. Engine Ignition
W. A. L. Smith, Redhill, Surrey Car Lubricant Checker
P. F. Walker, West Bridgford, Notts.

Switched Output Insulation Tester
B. A. Barnett, Hall Green, Birmingham Spark Plug Test

N. J. Goddard, Tilehurst, Reading Insect Killer
D. H. Dalby, Sholing, Southampton Anti -Static Device

H. G. Taylor, Newbury, Berks. Arc Initiator Circuit
C. H. Hughes, Ardley, Oxon. Animal Goad
J. Grice, Gorleston, Norf6lk Cattle Goad

W. G. Clack, Annalong Newry, Northern Ireland
Weed Killer

K. Drake, Gosford, Staffs. Electric Organ
G. T. Massey, Stockport, Cheshire Miniature Ozoniser

flame ionisation, as well as serve as a general purpose
high voltage source.

From the subjects included amongst the list of run-
ners-up a good indication can be obtained of the very
wide range of ideas proposed by the entrants to the
competition. Some were highly original and reflect well
on the inventive powers of their proposers.

As already mentioned in the Initial Report from the
Judges (April 1976) all entries were initially grouped
under applications and inevitably it was revealed that
two or more, sometimes many, entrants had submitted
the same or a very similar kind of idea. The next step
was -to place all entries of a grouping in some order
of merit and then finally to select the winners, including
the 50 runners-up. At least one award was made in each
application grouping.

Finally, readers will be interested to know that many
of the proposed circuits will be published in PRACTICAL
ELECTRONICS during forthcoming months. We shall also
be keeping readers up to date with the progress of
selected ideas towards production and ultimate launch
onto the market.

Our first three prizewinners will be given the oppor-
tunity to visit Plessey at Titchfield to see the portable
ignitor and other products -being manufactured.

The Plessey Company join with Practical Electronics in
warmly congratulating all winners, and express thanks to all
who participated in this really testing form of competition.
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SEMICONDUCTOR ZN425E IVIC14422
VMP-1 MC14423

GET CONVERTED
If you are used to thinking of

Digital to Analogue and Analogue
to Digital converters as exotic
devices available only to a favoured
band of professional engineers-
then it's time you got converted!

A big breakthrough has been made
by Ferranti who have introduced a
new bipolar integrated circuit to their
c.d.i. family which is about to make
A to D and D to A converters about
as run-of-the-mill as op -amps and
NAND gates.

The new device, type ZN425E,
contains an 8 -bit binary counter, a
precision resistor ladder, a set of
logic controlled switches and even a
2.5V reference source, all crammed
into a 16 -pin plastic d.i.l. package
with an extremely low price tag.

The ZN425E can be arranged to
convert analogue voltages into an
equivalent 8 -bit binary word, or to
convert an 8 -bit binary word into an
equivalent analogue voltage, with
the minimum of ancillary components
and with a very creditable degree of
precision.

The secret of the new chip is it's
R2R resistance ladder which hitherto
has been impossible to produce as
part of a cheap monolithic circuit
because of the close tolerances
required of the resistors, traditionally
a weak point with monolithic devices.

Don't go on thinking that D to A's
and A to D's are only useful if you
happen to have a computer, either, a
cheap component like the ZN425E is
ideal for use as a precision ramp
generator for oscilloscope or display
tube deflection, or as the heart of an
analogue readout using the new
bar-l.e.d.s.

Fig. 1. Linear ramp generator

M.O.S. POWER
M.O.S.F.E.T. technology has always

seemed a more reasonable way to
conduct one's solid state affairs
than the rather more mysterious
bipolar approach. It's easy to under-
stand, and one can think in terms of
voltage rather than current, and
without having to remember which
are the minority carriers and which
the majority variety either. Of course,
it's not possible to turn one's back on
BC107's and 2N3055's in the same
way that you might have done with
triodes and pentodes, because the
m.o.s.f.e.t. ensemble still exhibits a
few glaring shortcomings.

I suppose everyone knows about
the dreaded "Nylon -knickers" effect
which strikes down m.o.s.f.e.t.s in
their prime when high voltage static
charges punch holes in the vanish-
ingly thin gate -oxide, requiring all
those who come into contact with
such devices to be securely earthed
and conservative in their choice of
underwear!

Well, cotton knickers you can learn
to love, but if your electronic vocabu-
lary includes the words amps or
watts then m.o.s.f.e.t.s start to look
a bit puny and it certainly seemed
until recently as though 2N3055's
would continue to kick sand in the
faces of their m.o.s. rivals for a long
time yet. The remedy for this sad
state of affairs is just around the
corner however, and it comes not
trom Charles Atlas but from Siliconix,
champions of the underdog, and
m.o.s.f.e.t. makers extraordinary who
have just introduced a new device,
the VMP-1, which actually lives in a
TO3 can!

Appearances are not deceptive
either, the VMP-1 is a true power
device, and although its maximum
drain current of 2 amps is low by
2N3055 standards, its traditional
m.o.s.f.e.t. characteristics make it
extremely attractive.

The VMP-1 is a 35W device which
can switch 1A in 5 nanoseconds and
can be driven directly by c.m.o.s.
logic gates, all with a complete
absence of the thermal -runaway and
second -breakdown effects which
plague their bipolar cousins. I won't
make any promises, but the inherent
linearity of the m.o.s.f.e.t. character-
istic should make it ideal for high
quality audio amplifiers too. And
don't lose any sleep over your trendy
nether -garments, the VMP-1 has a
Zener gate protection diode!

REMOTE CONTROL
Remote control of t.v. sets, Hi-Fi

systems, light dimmers and other
electronic home comforts has of
course always been possible. Back
in the 1950's t.v. sets were often
fitted with a socket into which could
be plugged a cable type remote
control box, but these were not very
popular for obvious reasons. Today,
with a handful of phase -locked loop
chips, a few op -amps and a PP9 or
two, it is possible to build a remote
control system which requires no
cable and which relies on an Acoustic
or Infra -Red carrier link for its opera-
tion.

Of course there is a problem, phase
locked loops are not cheap, and this
tends to restrict the control facilities
available to the basic essentials.
PP9's can set you back a few bob
too, and it's all too easy to leave the
remote unit switched on so that the
batteries run down quickly. The
march of electronic progress could
not allow this state of affairs to con-
tinue tor long, and, typically, it is
Motorola c.m.o.s. expertise which has
come to the rescue in the shape of
the new MC14422 and MC14423
ultrasonic remote control transmitter
chips which appear to offer the ideal
solution to this control problem.

The two devices are similar but
operate at different frequencies so
that both could be used in the same
domestic situation without inter-
ference. Each can provide no less
than 22 separate control channels
and include all the logic necessary
to encode the correct command
from a 22 switch keyboard. The key
closures are used to produce a

unique sequence of up to five
acoustic tones between 34.688KHz
and 42.755KHz with an output ready
to drive a piezo-electric transducer
via a single external transistor and
transformer.

Power consumption of the c.m.o.s.
circuit is very low, so low in fact that
it is not necessary even to use an
on -off switch!

With an 8V supply, current drain
in the "Idling" condition is typically
0.4pA, which promises almost shelf -
life from the batteries used. An
n.m.o.s. receiver chip, the MC6525,
will soon be available to complement
the transmitter devices, but I have
no data on this at present. The
MC14422 and MC14423 are packaged
in 16 pin d.i.l's and cost around £4.
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%OS !, PE DIGISCOPE.000.
An entirely new concept in oscilloscope
design which puts many advantages of
the traditional instrument into a pint
sized package but uses an 8 \ 10 I.e.d.
matrix to form a flat screen display

AUTOSTOP for Model Railways...

A design to halt a model train for a pre-
determined time at a station. Needs no
external supplies and only two connec-
tions to the track

FLUORESCENT LIGHT

INVERTER
Designed to drive a mains
fluorescent lamp from a 12V
supply this inverter will
prove a boon to campers
and caravanners and can also provide
emergency lighting when required

RADIO CONTROL

SYSTEM Part 2
Part two of this series describes the
receiver, decoder and t.t.l. interface
circuitry

PLEASE NOTE:
It is in your interest to place a firm order
with your newsagent in advance. Back
numbers are not available, so make sure of
your copy now.

ELECTRONICS
JULY ISSUE ON SALE JUNE 11, 1976

TO AVOID DISAPPOINTMENT PLACE A REGULAR ORDER WITH YOUR NEWSAGENT - NOW!
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A selection of readers
suggested circuits. It
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.
Any idea published will
be awarded payment
according to its merits.
Why not submit YOUR
IDEA?

Please Note
Articles submitted for
publication should con-
form to the usual practices
of this journal, e.g. with
regard to abbreviations
and circuit symbols.
Diagrams should be on
separate sheets, not in-
serted In the text.

DIGITAL CALENDAR

THIS circuit is useful wherever a
24th -hour pulse is available.

The pulse transferred to the input
of the day's counter, ICI and IC2,
which can be reset after 28, 30 or
31 days; Mono I and OR gate G1.

" G2 ensure that the counter is reset
to a binary count of I (i.e. the 1st
of the month). The reset pulses are
counted by 12 counter IC3 which

14.7402

240016
CLOCK Gi.P2
PULSE
VP

I/P1

MONO

1/2,74123

a Eltly3WS,

00/EPJarr

01,

0 0 0
3 5 7 8 13

?DOFF

av,
0

7490
OUTPUTDCB

45V

7430

provides a binary indication of the
relevant month, Mono 2 and G3,
G4 ensure the counter is reset to a
count of 1 (since January is desig-
nated month number 1).

The 4-16 line decoder IC5 pro-
vides a decimal count of 12 from
a binary input, which is used to
determine where the day's counter
resets. Inverter G7 gives a positive
going output during February. G8
will only give an output when ail

D 1131 A

9

20160

MONOSTABLE CONNECTIONS

5v

2

MONO 2

16,74123

2

14.7402 16.7402

DAYSkl 1:1'6 7410

1".1/2 7420
Al

I DAYS

Fig. 1

STRCEIE
VPs

0
04

inputs are at logical one which only
occurs on 29th Feb (a transient
state). C13 is effectively a NOR
gate since output pulse to LOGI-
CAL' occurs when logical 0 is
applied to either of the inputs) and
will reset the day's counter and in-
crement the month's counter via
G13. G9, 010 and G13 reset the
day's counter after 30 days.

When the input to 09 is April,
September, or November G10 of
course being enabled by a transient
input of 31. In the same way G11,
G12 and G13 reset the counter after
31 days during the remaining
months.

No facilities for leap years have
been included, but since a yearly
pulse is available at the output of
GS, it would be a relatively simple
matter to cater for 29 days in Feb-
ruary, with the inclusion of a +4
counter and a few extra gates!

In the prototype the days were
indicated by seven segment displays
and their associated decoders. And
the months by a binary readout of
four lamps, mainly for the purpose
of resetting. When resetting it is
advisable to take the counters
through all of their states to ensure
that state 0 does not occur due to
random outputs after switch on.

D. E. Clarke,
Colchester.

Essex.

RESETS
IS 7493

OUTPUTDC BA

11 22 23

A
NPUT
74154

OUTPUT
2 5 7 8 9 10 1112

1 4 5 6 7
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OUTPUTS
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0 !'VA. 7405

OUTPUTS 1 NROUGH
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eg LOW OUTPUT ON OUTPUT I - PIN 2
INDICATIS6 NONNI 19 JANUARY etc.
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116 74135

9

TO TAMP
DISPLAY
I &NAB I
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ELECTRONIC DOORBELL

N7L 00

I I

C t
Cg Min

(1.1LIF

SN7000

C6
R7yF

10SO

R4
5k0

C7

0.1.7;;F0.07

1

TO 5v

C7
0.1p F

T

OSC.5

RIO
skn

THE electronic doorbell to be des-
cribed uses five separate oscil-

lators, one for each note of the
tune, and one for the clock genera-
tor which governs the speed at
which a four -note tune is played.
Each oscillator uses two NAND gates.
each gate generating the NOT func-
tion. These are arranged as shown
in Fig. 1.

SN7400 quad dual input NAND
gates are employed, and therefore
one integrated circuit will form two
oscillators. The frequency deter-
mining components are chosen to
give a wide audio range control by
the potentiometers of the note oscil-
lators (1-4), and a rate of 0.5 to
5Hz of the clock oscillator (1).

The oscillators are sequentially
switched to the output stage through
four NAND gates. This is performed

Og
5.6V

SN7400

CB

100gF

II

To 613

Ry

R10
10011

Rit

1

-.SETA 5

.7.4
-+ -SET

-..CLR

1..11F
°0

e6
.-"Th3

.-4
...SLR

'
SET c 6H-+

'-"1-
1

0 '
SET 0

;.CLR

'-'

Ak Almimiim6 AI16

4 SV TO ALL IC's PIN 10

116-*
TO ALL ICS PIN 7

by another SN7400. Each gate is
opened by a gating pulse from a
four bit shift register.

Each element of the shift register
is a D type flip flop. Two SN7474
dual D type flip flops are used for
this. The register is programmed on
switch on with the binary number
0111 and the 0 is clocked along the
shift register. The outputs from the
register are taken from the or in-
verted outputs thus the binary
number presented to the gates is
1000. As the 1 is clocked along, it
opens each gate in turn. The four
outputs from the gates are then
mixed by summing resistors. Fig. 2
shows the shift register.

Programming is performed by
taking the set or clear inputs to the
flip flops to logic 0. If inputs are
floating, they are normally high or

0.022;JF

Rg. 1

816
4.7141

TO 5V

at logic 1. At the instant of switch
on, C 10 passes the switch on pulse
and this programs the flip flops.

If X and Y are connected, the 0
clocked along the register will be
reinserted at the input and thus the
tune will be repeated. If, however,
X & Y are left disconnected, the 0
will be lost when it reaches the end
of the register. This means that all
the gates will be left closed and the
tune will only be played once.

The summed outputs from the
gates are fed to a buffer which is in
fact a spare gate in the SN7400
used for generating clock pulses.
This output is connected directly to
an emitter follower stage to drive
the loudspeaker connected in the
emitter of the output transistor.

N. C. Roberts,
Weymouth.
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IRREGULAR WAVEFORM PRODUCTION

Fig. 1 OUTPUT

WITH the use of an oscilloscope,
a photovoltaic cell, an ampli-

fier and a suitable template, any
reasonably irregular waveform can
be produced. The amplified output
of the photocell is connected to the
Y input of the oscilloscope with
polarity such that an increase in
illumination causes the oscilloscope
trace to dip (Fig. 1). The photocell
is placed facing the oscilloscope
screen, whose brightness is turned
up fully, so that the light from the
spot itself causes the spot to dip.
If an opaque template of a wave-

11P-M SQUARE WAVE GENERATOR

OSCILLOSCOPE TRACE

TEMPLATE OF
WAVEFORM

form is placed on the screen (Fig. 2),
the spot will drop until it is par-
tially obscured by the template, as
the illumination of the photocell
will then fall. Negative feedback
causes the trace to follow the out-
line of the template closely. The
amplifier output will therefore be
the waveform of the template. If
the waveform of a sound is traced
from an oscilloscope screen, a tem-
plate can be cut to reproduce it.
. This set-up will work in a dimly
lit room. The oscilloscope should
have a rapid flyback and short

Rg. 1
THIS circuit basically produces a

1 : 1 mark space square wave
from a standard 555 timer. The
timing equation is as follows.

J0 (frequency of oscillation)=
0.722Hz

approx. the periodR,Cx

To= =1.386 R, Cx sec.

By making the resistor variable
(Rb) with current limiting resistor
(Rd) in place of R, a frequency
variation of 1,000: 1 can be ob-
tained with typical values of lki2
for R, 1mi/ (variable) for Rh.

Cx charges via R1, and TRI which
is turned fully on by the' pull-up

BC,08

resistor connected to pin 7. Whe
the voltage at pin 6 (threshold)
reaches 2'3 V. the internal dis-
charge circuit is activated and pin 7
(which is the collector of the inter-
nal discharge transistor) is driven to
earth potential. TRI is now
switched off and C, now discharges
through R, and Dl. This con-
tinues until 1/3 V,, is reached across
C, when the whole cycle is

repeated.
This circuit with the resistor

values given has been used to cover
the entire audio range from 20Hz to
20kHz. all with one turn of the
knob.

G. Sowersby,
Skipsea,

E. Yorks.

OSCILLOSCOPE SCREEN Hg. 2

persistence, and, if it has a graticule,
this may be removed in order to fix
the template closer to the screen to
reduce parallax. The circuit for the
amplifier will depend on the photo-
cell and oscilloscope used; linearity
is not essential if the gain is high
enough, but the response must be
fast enough for the time base fre-
quency used for very low fre-
quencies, an 1.d.r, with a resistor
and battery may be used'in place of
the photocell.

J. Samson,
Bishop's Stortford

IMP

Sir-Referring to page 336 of PRAC-
TICAL ELECTRONICS April 1976 I
note the comments of Nexus con-
cerning socialism, nationalised
industry, competitive private enter-
prise, etc. I regard such comments
as politically biased, and if you
allow political discussion in your
periodical, would offer my own
humble opinion.

Was the first human venture into
space achieved by competitive pri-
vate enterprise? Was the first prac-
tical (though perhaps deplorable)
use of atomic energy so achieved?
Were the present availability of
electronic components at favourable
prices and the controlled quality of
the same achieved solely by private
enterprise without the support and
the custom of national govern-
ments? Was the first manned mis-
sion to the Moon achieved by com-
petitive private enterprise?

Finally, has not the present state
of electronics industries been due to
25 years of major effort and a few
billion pounds of taxes paid by
World Citizens? Verbum sapiente
satis est!

M. Knight:
London S.E.18

496 Practical Electronics June 1976



9era reAlel'emt 0°.#g

/Marshall'
Call in and see us 9-5.30 Mon -Fri 9-5.00 Sat Trade and export enquiries welcome

Top 500 Semiconductors from the Largest Range In the U.K.
274456
2N456A
2N457A
274490
274491
274492
274493
274696
274697
2N698
274699
274706
2N706A
2N708
274709
2N711
2N718
2N718A
2N720
274914
274916
2N918
274929
274930
2741302
2741303
2741304
2N1305
2741306
2741307
2N1308
2N1309
2741671
2N1671A
2N1671B
2N1711
2N1907
2N2102
2742147
2N2148
2742160
2N2218A
2742219
2N2219A
2N2220
2742221
2N2221A
2N2222
2N2222A
2742368
2N2369
2N2369A
2742646
2742647
2742904
2N2904A
2N2905
2N2905A
2742906
2N2906A
2N2907
2N2907A
2742924
2N2925
2742926

Green

0.60

0.05
1.20
4.00
4.34
5.00
5.20
0.22

0.16
0.62
0.59
0.14
0.16
0.17
0.42
0.50
0.23
025
0.57
022
0.21
0.32
0.25
0.26
0.19
0.19

0.25
0.24
0.31
0.30
0.47

0.47
1.54
1.67
1.65
0.27

5.50
0.60
0.75
0.94

0.90
0.47
0.42
0.52
0.25
0.16
0.21
0.20
0.25
0.17
0.20
0.22
0-55
0.94
0.40
0.45
0.47
0.50
0.33
0.42
0.22
0.24
0-20
0.20

0.12

Yellow 0.12
Orange 0.12

2743053 0.25
2743054 0.00
2743055 0.65
2743390 0.45
2743391
2N3391A
2743392
2743393
2743394
2743402
2743403
2743414
2743415
2743416
2743417
2743440
2743441
2N3442
2743638
2N3638A
2743639
2743641
2743702
2743703
2743704
2N3705
2743706
2N3707
2743706
2743709
2743710
2743711
2743712
2743713
2743714
2743715
2N3716
2743771
2N3772
2743773
2743709
2N3790
2N3791
2743792
2743794
2743819
2743820
2743923
2743904
2743906
2744036
2744037
2744058
2744059
2744060
2744061
2744062
2744126
2744289
2744919
2N4920
2744921
2744922
2744923

0-25
0.29
0.15
0.15
0.15
0.19
0.10

0.20
0.21
0.24
0-29
0.59
0.97
1.40
0.15
0-15
0.27
0.17
0.12
0.13
0.15
0.15

0-15
0.16
0.14

0.15
0.15
0.15
1.20
1.20
1.311

1.50
1.60
2.20
1.00
2.65

2.06
2.40
2.35
2.60
0.24

0.37
0.29
0.75
0.19
0.19
0.67
0.42
0.1$
0-15
0.15
0.15
0.15
0.21
0.34
0.95
1.10
0.13
1.00
1.00

2745190
2745191
2745192
2N5105
2745245
2745294
2745295
2745296
2745298
2745457
2745458
2745459
2745492
2745494
2745486
2745777
2746027
374128
374139
374140
374141
374200
40381
40362
40363
40389
40394
40395
40406
40407
40408
40409
40410
40411
40594
40595
40601
40602
40603
40604
40636
40669
40673
AC126
AC127
AC128
AC1511/
AC152V
ACIS3
AC15.31(
AC154
ACI76
AC1713K
AC187K
AC188X
AC1871
AC188
AD142
AD143

ADISOADI49V

AD161
AD162
AD161
AD1621
AF106

0.92

0.116

1.24
1.46

0.29
0.46
0.46
0.46

0.50
0.29
0.26

0.29
0.58
018
0.61

0.45
0.45
0.73
1.42

1.00
0.61

2.49
0.40

0.45
0.66
0.46
0.56
0.65

0.44
0-35
0.50
0.52
0.52
2.00
0.74
0.44
0.67
0.41
0.51
0.56
1.10
1.00

0.73
0.20
0.40
0.35
0.27
0.40
0.35
0.40
0.25
0.41
0.40
0.35
0.46
PR

0.95
0.97
0.66
0.74
1.15

0.69
0.69

1.50PA

0.40

AFICISR
AF114
AF115
AF116
AF117
AF118
AF124
AF125
AF126
AF127
AF139
AF186
AF200
AF239
AF240
AF279
AF280
AL102
AL103
BC107
BC108
BC109
BC113
BC115
BCI16
BC116A
8C117
BC118
BC119
BC121
BCI25
BC126
BC132
BC134
BC135
BC136
BC137
BC140
BC141
BC142
BC143
BC147
BC148
BC149
BC153
BC154
8C157
BC158
BC160
BC1679
BC113813
BC1138C
BC169B
BC169C
BC170A
BC -171
BC172
BC177
BC178
BC179
BC182
BY182L
BC183
BC183L
BC184
BC184L

0.40
0.35
0.35

0.35
0.35
0.35
0.30
0.30
0.28
0.21
0.65
0.41
0.65
0.65
040
0.70
0.79
1.00
1.00
0.14
0.14

0.15
0.15
0.17

0.17
0.16
0.21
0.14

0.29
0.35
0.16
0.23
0.30
0.13
0.13
0.17
0.17
0.69
0.66
0.23
0.25
0.10
0.09
0.13
0.1S
0.16
0.16
0.16
0.70
0.15
0.15
0.15
0.15
0.15
0.15
0.16
0.12
0.19
0.10
0.21

0.12
0.12
0.12
0.12
0.13
0.13

BC207
BC208
BC212
BC212L
BC214L
BC237
BC238
BC239
BC251
BC253
BC257
BC258
BC259
BC2131
BC262
BC263
BC300
BC301
BC302
BC303
BC307
BC308A
BC309C
BC317
BC318
BC337
BC338
BCY30
BCY31
BCY32
BCY33
BCY34
BCY38
BCY39
BCY40
BCY42
BCY58
BCY59
BCY70
BCY71
BCY72
80115
BDI16
BD121
BD123
60124
EID131
130132
BD135
60136
130137
130138
BDI39
813140
BD529
1513530
BOY20
BF115
BF117
BF121
BF123
BF125
BF152
BF153
BFI54
BF159

0.12
0.11

0.16
0.16
0.16

0.16
0.15
0.15
0.25
0.25

0.16
0.16
0.17

0.25
0.25
0.25
0.36

0.34
0.29
0.54
0.17
0.15
0.20
0.12
0.12
0.20
0.20
0.60
0.65
1.15
0.65
0.79
1.00
1.50
0.97
0.26
0.30
0.32
0.17
0.22
0.16
0.75
0.75
1.00
0.82
0.67
0.40
0.50
0.21

0.22
0.24
0.211

0.71
0.07
0.00
0.90
1.05
0.29
0.55
0.15
0.35
0.15
0.20
0.25
0.20
0.27

BF180
BF163
BF166
BF167
BF173
BF177
BF178
BF179
BF180
BF181
BF182
BF183
BF184
BF185
BF194
BFI95
BF196
BFI97
BF198
BF200
BF225.1
BF244
BF245
BF246
BF247
BF254
BF255
BF257
BF258
BF259
BFR39
BFR79
BFS21A
13FS28
BFS61
BFS98
BFX29
BFX30
BFX84
BFX85
BFX/37
BFX88
BFX89
BFY50
BFY51
BFY52
EIFY53
BFY90
BRY39
BSX20
BSX21
BU104
BU105
C106D
CA3020A
CA3028A
CA1n35
CA3048
CA3048
CA3052
CA3080A
CA3089E
CA30900
LM301A
LM308
LM309K

0.23
0.32
0.40
0.25
0.27
0.29
0.35

0.43
0.35
0.36
0.35
0.35

0.30
0.30
0.12
0.12
0.13
0.15
0.16
0.40
0,23
0.21
0-45
0.511
0-65
0.19
0.19
0-47
0.53
0.55
0.24
0.24
2.30
1.36
0.27
0.25
0.25
0.35
0.30
0.35
0.25
0.30
0.90
0.30
0-20
0.30
0.16
1.27
0.44
0.25
0.30
2.00
2.25
0.65

1.110
0.79
1.37
0.70
2.11
1.62
1.00
1.96
4-23
0-411

1.17
1.66

L00571
LM380
LM381
LM702C
LM709

TO99
SOIL
140IL

LM710
LM723C
LM741

T099
BOIL
14131L

LM747
LM74$

8DIL
14DIL

LM3900
LM7805
LM7812
LM7815
LM71324
MC1303
MC1310
MC1330P
MC/351P
MC1352P
MC1486
MC1489
ME0402
ME0404
ME0412
ME4102
ME4104
MJ480
MJ481
MJ490
MJ491
MJ2955
MJE340
MJE2955
MJE3055
MJE370
MJE37I
MJE520
MJE521
MP8111
MP8112
MP8113
MPF102
MPSA05
MPSA06
MPSAI2
MPSA55
MPSA56
MPSUO5
MPSUC6
MPSU55
MPSU56
NE555V
NE556
NE560
NE561
NE565A
0C23
0028

1.50
0.01
2.07
0.75

0.46
0.36
0.40
0.47

0.66

0.40
0.40
0.39
1.00

0.44

0.73
0.61

2.50
1.99

1.90
1.99
1.50
2.50
0.90
0.60
0.00
3.50
2.75
0-20
0.13

0.16
0.11

0.11
0.115

1.20
1.05

1.45
1.00
0.48
1.20

0.75
0.65
0.75
0.60
0-70
0.32
0.40
0-47
0.39
0.25
0.31
0.35
0.21

0.31
0.65
0.58
0.63
0.60
0.70
1-30
4.44
4.41
4.44
1.35
1.48

A Marshall (London) Ltd Dept: PE
42 Cricklewood Broadway London NW2 3ET
Tel: 01-452 0161/2 Telex: 21492
& 85 West Regent St Glasgow G2 20D
Tel: 041-332 4133
& 1 Straits Parade Fishponds Bristol BS16 2LX
Tel : 0272-654201/2
'ft 27 Rue banton Issy Les Moulineaux
Paris 92

Catalogue price 30p

0C35
0C42
0C45
0071
0072
OCE11

0083
ORP12
R53
SL414A
SL610C
SL611C
SL612C
SLI320C
SL621C
SL623
SL640C
SL641C
SN76003N
SN713013N
SN78023N
SN713033N
ST2
TAA263
TAA300
TAA350
TAA550
TAA611C
TAA621
TAA66IB
TBA64IB
TBA65I
TBA800
TBA810
TBA820
TBA920
TIL209
TIP29A
TIP29C
TIP30A
TIP3OC
TIP31A
TIP31C
TIP32A
TIP32C
TIP33A
TIP33C
TIP34A
TIP34C
TIP35A
TIP36A
TIP41A
TIP4IC
TIP42A
TIP42C
TIP49C
TIP2955
TIP3055
TIS43
ZTX300
2TX301
ZTX302
ZTX500
ZTX501
ITX502
ZTX530
ZTX531

1-16
0.50
0.32
0.17
0.25
0.25
0.24
0.60
1.00
1-60
2.35
2.35
2.35

3.50
3.50
5.75

4.00
4.00
2.92
1.95
1.00
2-92
0-20
1-20
1.64

1.96
0.32
2.16
2.03
1.03
2.25
1,69
0.09
0.96
0.60
1.79
0.35
0.49
0.110

0.51
0.45
0.62
1.00
0.74
1.25
1.01
1.45
1.51

2.60
2.90
3.70
0.28
1.40
0-90
1.60
0.70
0.96
0-50
0.28
0.13
0.13
0.20
0.15
0.13
0.14
0.23
0.22

NEW
sN7400
SN7401
SN7402
SN7403
SN7404
SN7405
SN74013
SN7407
SN7408
SN7409

REDUCTIONS FOR TTL
0.16
0.16
0.18
0.16
019
0.19
0.36
0.31
0.19
0.19

5747410
5747411
SN7412
SN7413
SN7416
SN7417
SN7420
5747423
SN7425
SN7427
SN7430

0.16
0.20
0.72
8.28
0.21
0.20
0.16
0.23
0.23
0.23
0.15

SN7432 0.22
SN7437 0-28
SN7438 0.28
SN7440 0.16
SN7441AN 0.0
SN7442 0.65
SN7445 048
0747446 0.54
SN7447 0.80

SN7448
SN7450
SN7451
SN7453
SN7454
SN7460
SN7470
SN7472
SN7473

0.90
0.16
0.16
0.16
0.16
0.16

0.29
0.21
0.31

SN7474
SN7475
SN7476
SN7480
SN7481
SN7482
SN7483
SN7484
SN7485
5147486
SN7490
SN749I

0,31
0.45
0.30
0.42
1.00
0.65
0.82
0-95
1.00
0.29
0.42
0-75

SN7492
SN7493
SN7494
SN7495
SN7496
SN7419)
SN74107
SN741I8
SN74119
SN74121
SN74122
SN74123

15% DISCOUNT FOR 100 MIX

0.45
0-45
0.75
0-6B
0.6a
1.10
0.30
0.65
1.75
0-32
0.42
0.65

SN74141
SN74145
SN74150
SN74151
SN74153
SN74154
SN74155
SN74157
SN74160
SN74161
SN74162
SN74163
SN74164
SN74165

0-75
0.72
1.20

0.64
0.641

1.20

0.76
0.76
0.04
0.16

0.66
0.66
1.60
1.60

SN74167
SN74174
SN74175
57474176
SN74180
SN74181
SN74190
SN7419I
SN74I92
SN74193
SN74196
SN74197
SN74198
SN74199

3.30
0.99

.70
1.14

.10

.95

1.86
.15
.15
-60

1.51
.80
.80

DIN PLUGS -111p DIN CHASSIS SOCKETS -11p
3 -way. 4 -way. 5 -way 180°. 5 -way 240°, 6 -way pkr.

FREE SOCKETS -19p each
3 pin. 5 pm 1130° and spkr. plugs

BULOIN PLUGS AND SOCKETS
P73 standard -3 pin mains (male socket) 509 per pair
P380 miniature -3 pin mains (male socket) 40p per pair
P437 standard -3 pin mains output (male plug) 70p per pair

JACK PLUGS AND SOCKETS
5(9 mono plastic plug lip
fin mono chrome plug 22p
fin chrome line socket 25p
fin plastic switch socket (makes 2 circuits) 1617
fin stereo plastic plug 26p
fin stereo chrome plug 50p
fin stereo plastic line socket 40p
fin stereo chrome line socket 30p
fin stereo plastic switched socket (makes 3 circuits) 21117
3.5mm plug 16p; 3-5mm socket Sp; 3,5mm line socket 16p;
2 plug 11I9; 2.5mm socket

All products fully guaranteed to manufacturers specifications

NEW RANGE TOOLS -HIGH DUALITY

MINIATURE ELECTRONIC PLIERS

INSULATED HANDLES
Round nose box joint 4in

long i2.50
Diagonal cutters box joint

4in long £2110
Flat nose box joint 4in long C240
Snipe nose box joint 4in long r.240

P.C. MARKER PEN DALO 33PC, 87p.
ZENER DIODES 400MW lip, 1W 17p,
2 5W 35p.
IC SOCKETS S DIL 12p, 14 DIL 14p, 16 DIL
16p.
RESISTORS 5W 2p (100 per value 0.013p),
5W 3p (100 per value 0.0291
SCORPIO CAR IGNITION KIT 212.75.
JUMBO 7 SEGMENT DISPLAYS £2.
DL 707 91.75.
MINITRON 21.50.
LEDs Red, green and yellow, 20 dia 32p.

SEE MARSHALL'S FOR CMOS
004000 0 I0
C04001 0 -is

004011 0 -as
C04010 0 -ea

004042 0.70
CD4043 5.60

004002 019
C04009 0.99

004020 0 -ea
C04021

004044 077
1.10

CD4007 0 15
C04006 0 92

004022
C04023

0.118
0.19

004043
C04047

is
0.88

004000 052
C04010 0.52

C04024
004025

072
0.10

C04049
004050

0.4
0.46

CD4011 0.18
C04012 0

004027
004028

0.43
0.03

004510
0044511

1.2s
104

C04013 a 45
004014 0 -as

004029
C04030

1 -OS
a-52

004518
004518

1.111
1,87

004015 0.90
004015 0.46

004031
004037

1 -as
0.86

004520 1-e7

0(34017 0.51 004041 0.70

Veroboard
Copper

0,1
Nein

0.15 01 0.15
2.5 x 3fin 38p 24p 22p 17p
2.5 x 5In 4119 39p - iSp

3fin 40p 36p
x 5in 45p 47p 32p 32p

17In £1.01 21.26 £100 91.92

PINS v 36 30p 309
x200 21.16 91.16

Trade and Retail Supplied

Potentiometers
Linear or Log Single Double
Rotary Pots 25p 75p
Rotary Switched 55p -
Sliders 45p 75p

Full range of capacitors
stocked. See catalogue for
details
Presets -Horizontal or Vertical
0 1W Sp 0.3W 10p

MICRO -MIN TOGGLES
2P 2W 60p; 1P 2W 55p.

SUB MIN TOGGLES
1P 2W 55p; 2P 2W 60p; 2P 2W centre
off 70p; 1P on -off 45p.

PLEASE ADD VAT TO YOUR
ORDER
POSTAGE & PACKING 30p
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"I MADE IT MYSELF"

Imagine the thrill you'll feel ! Imagine how impressed
people will be when they're hearing a programme on a
modern radio you made yourself.

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

own modern transistor radio!
Practical lessons teach you sooner

than you would dream possible.

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

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

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

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

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

So fast, so easy,
this personalised course
will teach you even if
you don't know a thing
today!

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

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

Send now for FREE
44 page book-see how
easy It 1s-read what
others say!

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

To ALDERMASTON COLLEGE, DEPT CPEO9
CPEO9READING RG7 SPE

Also at our London Advisory Onion 4 Fors Street Avenue,
Moorgate. London EC2V 5E4. Tel. 01.828 2721

Yea, I'd Ilke to know more about your course. Please send
me free detalla-plus your big, 76 -page book that tells
about all your courses.

ADDRESS

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

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 S A E (10In 12(n) to cover postage
PLEASE NOTE OUR NEW ADDRESS

2111.
a,,...1, Yam

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

* "Mistral" Digital Clock Kit E1250 (inc. VAT
+ 50p P. & P.); Built £18 + 50p P. & P.* 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 PCBs for most published projects available to order

CROFTON ELECTRONICS LTD
Dept. E. 35 Grosvenor Road, Twickenham, Middx. 01-891 1923

CRESCENT RADIO LTD.
it -Is & 17 MAYES
(also) 13 SOUTH

MAIL
I ST. MICHAELS TERRACE,

Phone:

ROAD, LONDON N22 6TL
MALL, EDMONTON, N.9
ORDER DEPT.
WOOD GREEN. LONDON N12 45/

8138-4474

8 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT
Three Channel: Bass, Middle,
Treble. Each channel has its
own sensitivity control. just
connect the input of this unit to
the loudspeaker terminals of
an amplifier, and connect three
250V up to 1000W lamps to
the output terminals of the
unit, and you produce a teach
rating sound -light display.
(All guaranteed.)
/1840 plus 75p. P. & P.+8%

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

U . BUILD. IT
We supply the three modules foe 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 (00W into 16 ohm).
* w THE PRE -AMP MODULE
Four control pre -amp. Vol. Hass, Treble. Middle
cusoinntgrorl!.E.TDesfirtilgteo drive most siordIfiers

* THE POWER SUPPLY
Is supplied complete with the mains transformer.
Complete fixing instructions are supplied rind no
technical knowledge is required to connect the
three ready wired modules. A fantastic bargain.
18210, cure. 11-20. ScudS.A.E. for farther details
on this or our ready built amplifiers. + 8%.

CABLE LESS SOLDERING IRON
WAHL "ISO -TIP"

* Completely portable.
* Solders op to 1 50 joints per

charge.
* Recharges in its own stand.
* Fine tip for all types of solder-

ing.
* Only 8in long and weighs just

6 ors.
OUR PRICE £9'75 + 8%

(Spare bits are available)

12-0-12V SOOM/A
240V primary transformer bargain. Approx. size:
80mm X 40mtn X 50mm; fixing centres: 75mm.
Our price 111.110. + 8%.

BARGAIN.EROJECT 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 51mni x
28mm.
OUR PRICE 40p. + 8 %.

TELESCOPIC AERIAL
Nine section fully swivelling telescopic aerial with
4BA single bolt fixing or two hole fixing bracket.
Folly extended 43'. Fully closed 7'. Our Prim
app + P/P + VAT @ 12.M.

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

A BARGAIN AT 15 + 124.. VATfill\ 7

U.K. CARRIAGE 50p UNLESS OTHERWISE STATED
VAT-All prices are excluding VAT. Please add to each item the VAT rate indicated.
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G8CZW 500MHZ D,F,M.

DIGITAL FREQUENCY METER
PART TWO

THIS concluding article deals with the construc-
tion of the main board, display board and

details of the high impedance buffer and a v.h.f.
prescaler.

CONSTRUCTION
The layout of the components on the main p.c.b.

is shown in Fig. 7. A full size printed circuit master
for this board is given in Fig. 8.

The layout of the components on the display
board is shown in Fig. 9 and the printed circuit
master in Fig. 10.

A ready-made case is used to house the instru-
ment. A rectangular hole is needed in the front
panel to show the display. This should be covered
with a red filter to make the display more easily
read.

Drilling details for the case are given in Fig. 11.

CIRCUIT BOARD ASSEMBLY
When the printed circuit, boards have been

obtained the components must be soldered in place.
Start with the display board. First check that all
holes including the 3mm fixing holes have been
accurately drilled, then insert and solder the six wire
links marked in Fig. 9. Insert and solder the com-
ponents in the following order: resistors, i.c. sockets,
transistors. The transistor leads need to be splayed
out slightly; do not bend too close to the plastic.

Cut 15 70mm lengths of sleeved wire and strip
6mm from each end, tinning the bare wire. Insert
these wires into the display board pads and solder
in place. Check for solder bridges, then proceed to
the main board.

After checking that all holes are present, solder
in the 24 links shown on Fig. 7. If i.c. sockets are
used, insert and solder these next. The socket for the

Practical Electronics June 1976

By A. J. BUXTON

ZN I040E is 28 pins and can be made either by
cutting two 14 pin sockets in half or by using strips
of pins.

Insert and solder 'resistors, capacitors, transistors,
diodes and the trimmer capacitor VCI . Insert inte-
grated circuits.

Solder about 20cms of sleeved wire into the -9V
and +5V pads (27 and I) then the same length to
pads 20, 21, 17, 18, 19, 22, 23, 24, 25, 26 and 28.

Short out pads 30 and 33 (W and Z) to give ICI
a gain of 100. Solder one end of the 6,800pF capa-
citor CI to pad 29.

The main circuit board in position
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Fig. 7. Layout of the components on the main printed circuit board. Note that if the high impedance buffer
is used then C1 and transistors TR5 and TR6 are not required. The three signal test points in Fig. 2 are
marked as "A", "B" and "C". I.C. sockets should be used especially for IC3 as replacing a faulty i.c. is
difficult

Fig. 9. Layout of the components on the display board. The 15 pads are wired to pads with the corresponding
numbers on the main board
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Fig. 8. Full size printed circuit master of the main board as viewed from the copper side

Fig. 10. Full size printed circuit master of the display board

Practical Electronics June 1976
501



Mount the display board onto its support brackets,
check the main board for mistakes, then join the 15
wires from the display board to the main board.

Now insert and solder the crystal XI leaving
about 5mm of lead between can and board.

Glue filter onto inside of case, then mount input
socket (SKI), range switch (SI), mains switch (S3).
mains lead; fuse (FS1) and lamp test switch (S2).

The mains transformer should have flying leads
soldered onto its mains, screen and OV terminals.
Mount the transformer using 4B.A. bolts with a sol-
der tag on each. Take the transformer screen and OV
leads to these tags.

Mount the regulator IC15 using a 4B.A. nut and
bolt, then the tag strip. Fig. 12 shows the general
layout and interwiring.

Fig. 11. Drilling details of the metal case. The oblong
hole for the display is made by drilling along the
perimeter or sawing with an Abrafile

254

Insert four 25mm 6B.A. bolts to hold the main
board and fix with nuts. Then screw on another
nut on each, leaving about 13mm between it and the
case. The display board bolts are then fitted in a
similar way, but 13mm bolts are used and 6mm is
left between the second nut and the case.

The boards should then both be placed on their
bolts and fixed with washers and nuts. The wires
from pads 17, 18, 19 and 22, 23, 24. 25 are then
soldered to the range switch.

The free end of Cl is soldered to the input socket.
Wire up the power supply using Fig. 12.
Carefully check for mistakes, then switch the

instrument on.

SETTING UP
The following tests should be made to check the

correct operation of the instrument.
Measure the voltage on pin 5, ICI (-5V) and pin

10 (+5V). If an oscilloscope is available the 5MHz

127

38

50

16

DETAIL OF BOARD
MOUNTING BRACKETS
l2 OFF I

86

46

HOLES TO
SUIT TRANSFORMER

0--
E
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47

-.1
26

-0-E

28

28

13

26

CUT OUT

26

26

57

264

38

76 152

ALL DIMENSIONS IN rn.rn,

76

HOLE DIAMETERS: A 13 rn.m. B -10 C-7 D-4 E-3
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The completed frequency meter with the pre -scaler mounted in position on the right

frequency at point "A" should be checked. Then
check the- divider chain (IC8 to 14) for correct
division.

If an oscilloscope or frequency meter is not avail-
able, a multimeter can give an indication of oscil-
lation. Pin 12 of IC8 to 14 has a symmetrical
waveform so at high frequencies about 2V or so will
be registered. No output 'will register as either OV or
4V.

Earthing pin 2 of IC3 with the lamp test switch
causes the display to indicate all eights. If not, check
that an oscillation of about 2.8kHz is present at
pin 12, IC3.

On the lowest frequency range, pin 9 of IC4
should be high for one second and low for one
second. The clear and transfer functions need a
'scope or timer to check their operation.

CALIBRATION
The only calibration required in this instrument

is the setting of the oscillator frequency at 5MHz.
The 3 to 60pF capacitor VCI is used for this
adjustment.

The most convenient calibration signal is that
obtained from the long wave Radio 2 transmitter at
200kHz. By taking the I MHz pulses from point
"C" (IC8) through a capacitor and dividing this by
five, one can obtain 200kHz from the D.F.M. A
7490 i.c. is quite suitable for this purpose and, in
fact, the high impedance buffer board to be described
later has provision for an i.c. for just this purpose.

The signal from the D.F.M. at 200kHz is coupled
to a long wave receiver by draping a wire from
this output over the receiver. The oscillator is then
adjusted by means of VC1 until the audible beat
frequency is very law. An "S" meter is a useful

indicator for this adjustment but ears are nearly
as good.

The D.F.M. should be switched on for about an
hour before this adjustment is made.

The instrument is now ready for use.

HIGH IMPEDANCE BUFFER
For general purpose use it is often important for

the digital frequency meter to have a high input
impedance so that it does not load the circuit to
which it is connected.

The circuit of Fig. 13 (a) shows suitable buffer for
use with this instrument. A field effect transistor
(TRI5) is used to give the required high input
impedance.

The circuit gain is determined by the d.c. coupled
amplifier formed by TR17 and TR18, as TR15 has
unity gain. With resistor. R48 having a value of
1.5 kilohm the gain is about four when the output
is loaded by 50 ohms.

The two kilohm potentiometer VRI is adjusted
to give maximum gain. The input transistor TR15
is protected from voltage overload by the two diode -
connected transistors TR13 and 14.

Also mounted on the buffer board is the 200kHz
divider whose circuit is shown in Fig. 13 (b). Input
and output should be via screened leads and the
power lines should not be the same as those for the
buffer.

The layout of the components on the printed cir-
cuit board and the p.c.b. master are shown in Figs.
14 and 15.

The wiring of the buffer board into the main unit
is shown in Fig. 16. The board can be mounted
on the same bolts holding the righVhand side of
the main board, if these are made about 4cms.
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COMPONENTS . . .

BUFFER BOARD

Resistors
R37 100kIl
R38 47kfl
R39 47kf2
R40 470162
R41, R42 1001/ (2 off)
R43 1800
R44 3.8k12
R45 6.31d2
R46 33012
R47 1800
R48 1.5kO
R49 4700
All L 5% or -kW

Potentiometer
VR1 2110 horizontal

skeleton preset

INPUT C 33

0 047pF

Capacitors
C33 0.047µF
C34 150pF polystyrene
C35-C40 0.01µF disc (6 off)
C41 10µF 63V elect
C42 0.1µF disc

Transistors
TR13, TR14 ZTX314 (2 off)
TR15 E300
TR16 ZTX302
TR17, TR18 ZTX313 (2 off)

Integrated Circuit
IC16 ZN54L90

R38

47k0

R37

100511

C34 150pF

R39

47k11

C35

001pF

R40

TR13

Z TX 314

TR14.-do C36
001pF

ZTX314

+5V

C41

R47 549
11300 47011

OND

Fig. 13 (a). Circuit diagram of the high impedance
buffer

+5V

Fig. 13 (b). Circuit diagram of the divider to give the
200kHz calibration signal from the 1MHz available on
the main board. Both circuits are mounted on the
one board

Fig. 14. Layout of the buffer and calibration circuits on the printed circuit board

Fig. 15. Full size printed circuit master for the buffer and calibration board
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TO
P.S.U.

GROUP

BOARD

SKI C33

g0.047pF

TO MAIN BOARD PAD 29

200kHz
OUTPUT

592

Fig. 16. Connections from the buffer and calibration
board to the main unit

VHF PRESCALER
To enable the frequency meter to read frequencies

up to I46M Hz a pre -scaler is used. This pre -scaler
uses Plessey UHF decade dividers. There are three
devices in this family :

SP630B 600M Hz
SP63 I B 500MHz
SP632B 400MHz

The one used depends on one's frequency
requirements.

COMPONENTS . . .
VHF PRE -SCALER

Resistors
R50 15k52)
R51 45051 } 5% kW
R52 10052)
R53 10052 +W

Capacitors
C43-C47 1,000pF (5 off)
C48 0.1µF

Semiconductors
D5 4.5V 400mW Zener
TR19 2N3053 with heatsink
1C17 SP630

The high impedance buffer board

The circuit (Fig. 17) shows the divider and a
power supply regulator (TR! 9). The negative power
supply can be taken from the same line that supplies
the logic board. The shunt regulator maintains the
supply of 1C17 at -52 volts. It will cater for load
current between 0 and 100mA. TR19 may be any
silicon npn transistor of the 2N3053, 2N1711 type.

The value of R53 will depend on the input voltage
Vin where

R53 - Vin 51 ohms
0.1

INPUT

C43

I
1000pF

C44 C45

1000pF l 11O00pF

12 113 14

10

1150

15kfl

1C17
SP 630

1151 "6 OUTPUT

45011 1000pF

TR19
2N3053

M..447 C48

1000pF 0.1p F

Fig. 17. Circuit diagram of the VHF Prescaler

0
R53 448

.CD
162-C=3-0

R51 °De
0--C:=3- C:44

Iilvl 0 C46 443 INPUT

ADJUSTMENT : C=) 
,HOLE TO C

1

'ENABLE THE C47

GNU OF Cl ON PCB I OUTPUT R50

C45

Fig. 18. Layout of the components on the VHF Prescaler board

DS

4 5V

OND
0

R52

0011

5

506

Fig. 19. Full size printed circuit master of the VHF Prescaler board
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RETURN OF POST MAIL ORDER SERVICE

R.C.S. 10 WATT
AMPLIFIER KIT

=OM
This kit is suitable for record players, tape play back,
guitars, electronic instruments or small P.A. systems.
Two versions are available. A mono kit or a stereo kit.
The mono kit uses 13 semiconductors. The stereo kit uses
22 semiconductors with printed front panel and volume,
ban and treble controls. Spec. 10 watts output into
8 ohm, 7 watts into 15 ohms. Response 20 CPS to 30 K/CS.
input 100 M.V. high imp. Size fitin. 3in. 2in.

Mono kit Eli .25 s

Stereo kit £ 1 8 45p.
Easy to build. Full instructions supplied.

ELAC 10 inch
Dual cone plasticised roll sur-
round. Large ceramic magnet.
60-18.000 cps. Bass resonance
55 cps. 8 ohm impedance.
10 watts L495

TEAK VENEER HI-FI
SPEAKER CABINETS
MODEL "A". 20 13 12in.
For 121n. dia. 111.25 Post

speaker. '`75p
MODEL "B". 16 10 gm.
For 13 Sin. £6.95 P4o4t

EMI speaker.

LOUDSPEAKER CABINET
WADDING 18in. wide, 25p It.

B AKER RECOMMENDED 12 inch Enclosure 4 cubic It
111-F1 CABINET 219'35 Carr. £2 each. Few only.
Size 30 - 20 I2in. Teak Finished Plated Front.

TEAKWOOD LOUDSPEAKER FRONT GRILL
Modernise your cabinets with the Grooved look.

10;" x 7/' 45p.
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Will mix Microphone,
records. tape and tuner
with separate controls into
single output
9 volt battery
operated.
STEREO VERSION OF ABOVE 1885.

£5.20

R.C.S. STEREO FM TUNER

C

This completely cased mains powered Hi-Fi L30
Tuner with brushed aluminium finis is British
made using the latest circuitry. Bargain Post 469.

BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push -Pull Ready built with volume, treble and L3.95
bass controls. 18 volt battery operated.

WAFER HEATING ELEMENTSTHIN
Size 101 x 81 x in. Operating voltage 200 250V. a.c.
250 watts approx. Suitable for Heating Pads. Food
Warmers. Convector Heaters, etc. Must be clamped
between two sheets of metal or asbestos.

ONLY 40p EACH (FOUR FOR (1'50)
ALL POST PAID -Discounts for quantity.

E.M.I. 8 in.
SPEAKER SALE !
With Oared tweeter cone and ceramic
magnet. 10 watt. 8 ohm. 1.3.45
Bass res. 45-60 cps.
Flux 10.000 gauss. Post 45p

With tweeter.
And crossover. 10 ES -25
watt. State 3 or 8 ohm.
As illustrated. Post 459
15 watt model 8 or 15 ohm £8.

GROUP "25'
I2in. 30 watt iii.95
3, 8 or 15 ohms.

GROUP "35"
12in. 40 watt
3. 8 or 15 ohms.

Post 40p

£10.50
Post 40p

60 watt 8 or 15 ohms
GROUP 50/12in. L14.50
GROUP "50"
15in. 75 watt
8 or 15 ohms.

Post 80p

£19.50
Post 80p

Group  PA Cabinet. in stock
Send for LeaSet.

BAKER MAJOR 11" f I 1.50
Post 509

30-14,500 c/s. 12in. double
cone, woofer and tweeter cone
together with a BAKER
ceramic magnet numbly
having a fiux density of
14,000 gauss and a total flux
of 145.000 Maxwells. Bass
resonance 40 c/s Rated 25
watts. NOTE: 3 or 8 or
15 ohms must be stated.

Module kit, 80-17,000 c/s
with tweeter. crossover. baffle
and instructions. L14.50
As illustrated.

Plane state 8 or S or 15 ohms. Post 80p

A. used by leading groups and disco.
Useful response 30-13,000 cps.
Bass Resonance 55 cps.

Robustly conetructeil to eland up to
long periods ot electronic power.

BAKER SPEAKERS
"BIG SOUND"

BAKER 50 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
All purpose transistorised.
Ideal for Groups, Disco sod P.A.
4 input. speech and music. 2 way
mixing. Output 8/15 ohm. A.C. Mains.
Separate treble and bass controls.
NEW 150 WATT MODEL 4 way mixing £68.
NEW 'DISCO 100 WATT'
ALL PURPOSE AMPLIFIER CHASSIS
2 inputs. 4 outputs separate volume treble Carr. £1
and bass controls. Ideal disco or slave amplifier chassis.

£49 Carr.
£1 SO

1.52

PW SOUND TO LIGHT DISPLAY
Complete kit of parts with R.C.S. printed circuit. Three
1000 watt channels. As featured in December Practical
Wireless. EI250 CABINET extra 23.

GOODMANS CONE TWEETER
moo cps. 25 molts 8 ohm. Price L3.60

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS

C1110

Professional model. Four inputs. Treble, Bass, Master
Volume Controls. Ideal disco. P.A. or group..
S.A.E. for details. 5 speaker outputs.
3 or 8 or 15 ohm or 100V line. pin £1 50 carr.
Suitable carrying case £1850.

E.M.I. GRAM MOTOR
120v. or 240v. A.C. 2,400 rpm. 2 -pole
70mA. Size 2i A 21 21 in.

E.M.I. TAPE MOTOR
4 pole, 240e. 185 mA.
1400 rpm Spindle in. diameter.
120v version £1. (Illustrated,.
Size 3/ x 21 x 21 in.

El.25
Post 30p.

£2.00
Post 30p

NEW BSR HI-F1AUTOCHANGER
STEREO AND MONO
Play. 12". 10" or 7" records
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months'
guarantee. AC 200/250..
Size 181 IliM.
Above motor board Of in.
Below motor board 21in.
With STEREO/MONO CARTRIDGE L10.95

Post 75p

PORTABLE PLAYER CABINET L450
Modern design. Size 18" x 15" x 7" reline Post 50p.
covered. Large Iront grille. Hinged Lid. Chrome fittings.
Motor board cut for Garrard or BSR deck. Few only, in
red and black.

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop, stereo;compat. cartridge. Base -
plate. Sin llin. x thin. Turntable. Size Tin. diameter
A/C mains. 220/250V.

3 speeds plays all sire records.
Two for £13. Post 75p £6.95 Post

45p

HEAVY METAL PLINTHS
With P.V.C. Cover. Cut out for most
B.S.R. or Garrard decks. Silver grey
finish. Model "A". Size 12/ x 141 x 71in.
Model "B" Size 18 x 131 x Tin. 11310 Post 75P

TINTED PLASTIC COVERS ONLY
Sing: x 12/' - 41-, £210. - 1.21"
41', £3. 'C'-171' x 13r x 31". 23'25. - x 141" x
4i", 13'50. Ideal for record decks, tape decks. etc. Post 75P.

BAKER HI-FI SPEAKERS
HIGH QUALITY - BRITISH MADE

SUPERB
I2in. 25 watts

A high quality loudspeaker.
its remarkable low cone
resonance ensures clear
reproduction of the deepest
bass. Fitted with a special
eopper drive and concentric
tweeter cone resulting in lull
range reproduction with
remarkable efficiency in the
upper register.
Bass Resonance 230cOs
Flux Density 16.500gause
Useful response 20-17,000cps
8 or 15 ohm. models.

£17-00 tr
AUDITORIUM
I2in. 35 watts
A full range reproducer for
high power, Electric Guitars,
public address. multi -speaker
syetems, electric organs.
Ideal for Hi -Ft and Disco-
theque..
Bass Resonance 35cps
Flux Deneity 15,000gauss
Useful response 25-16,000en

or 15 ohms models.

£15-50 Post
1109

AUDITORIUM
15in. 45 watts

£19.50
Post 80o

Bess Resonance 35cps
Flux Density 15.000 gauss
Useful response 20-14.000 cps
8 or 15 ohms models.

RADIO COMPONENT SPECIALISTS
Minimum post 30p. Access and Barclaycard Welcome.

337 WHITEHORSE ROAD, CROYDON
Open 9-6 Wed. 9-1 Sat. 9-5 (Closed for lunch 1.15-2.30)

Radio Books & Components Lists 10p. Rail Selhurst. Tel. 01-684 1665
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ELECT -q) IC DIGIT L FLOC
ith oiaim ands ooze fesaturei

SPECIAL OFFER

£12.48
Plus 99p VAT

Features:  0.7 Inch High Digits  Variable Intensity  24 -hour Alarm 0 5 -minute Repeating, Snooze Alarm  Alarm Set
Indicator  Snooze Indicator  Pulsing Second Indicator  Power interrupt indicator  Alarm Cancel Features -Tilt Operation

 Alarm Tone Output  A.M.-P.M. Indicator
Size. 130mm x 90mm x 95mm Weight 10oz Power supply 110V a c 60Hz. 230V a c -±10% 50Hz

Manufactured to high standards by a major American electronics corporation.
this superbly styled solid-state timepiece is made available to all readers fully
guaranteed.

Free trial in your home -Try out the clock in your home. If digital time is not
for you return it in original condition within 10 days and we'll refund your
money without question.

TIME MICROELECTRONICS
Tiui 33 Wateridge Road, Basingstoke, Hants

IVI RG21 2RA.

Please send 0 electronic clocks as illustrated. I enclose
cheque 0 postal order 0 money order El for f14.02 which
includes P. & P.

Name

Address

Signature

 wNENNENN
ANNOUNCEMENT

rn
 P.VV. RHYTHM GENERATOR.

0_,0 T.s.,,,,op rn 0.0...4,44 .,00 <,. ...c 7,z, ROC* ..TANGO. 4.4 06.61..4.

.
NARG14'

ALL COMPONENT
PARTS ARE '07-7.7.---""^"-- AVAILABLE ,

 SEPARATELY S.A.E. e._ ,, ,

FOR LISTS, OR FOR
PRICING. vir f.. _

_tTel. 0246-31475 6-
,

KIT: £39.90 + £1.00 (includes V.A.T.) FULL

KIT INCLUDES NEW UPDATED P.C.B.'s II
s With Printed layout for easy assembly. all components nice switches and .

knobs. case, in fact everything you need to complete this very exciting Project

P.C.B.'s ARE AVAILABLE SEPARATELY
M Set of NEW UPDATED P.C.B.'a with a printed leout, made in first class

quality fibre -glass. by a well known national company. II

II Price on application to:

ASTROi1 QUEEN STREET NORTH =',
V ORIEL WHITINGTON MOOR, I MI Z. CHESTERFIELD, I...At. IIP''.. DERBYSHIRE

Tel: 0246-31475
V /RIM
I 14% WA
1110Nrallin.

. SPECIAL OFFER

C J L
CJL LTO.PO.BOX 34.CANTERBURY.CT1 1YT

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

ANTEX SOLDERING IRONS
(with slide on 8 off bits)
15W 'C' miniature irons £2.30
3/32','1/873/16"bits-each £0.45
'C' Elements £1.10
18W 'G' miniature irons £2.50
3/32','1/8.;3/16"bits-each £0.45
'G' Elements £1.35
15W' CCN'Low leakage irons E2.70
3/3271/873/16" bits -each £0.45
CCN ' Elements £1.50

25W' X25' Low leakage irons £2.30
3/3271/873/16"bits-each £0.47
'X25' Elements f1.15
'SK 1: 'SK2:Soldering Kite £3.85
ST3 Stands -for all models £1.10
SOLDER in Bib dispenser f0.45

WIRE STRIPPER Si CUTTER f0.85
HAND DRILLS Leytool precision,
compact ,5/16" chuck £3.99
AERIALS Extend 15-120cm E1.50
CASSETTE ' Head Demagnetisers'
Shaped pole -saves time E3.65
EARPHONES Stethoscope £1.25
Crystal earphone, lead& plug f0.65
Headphone,2,000 rt. £3.20
INTERCOMS 2 -station £6.35
MICROPHONES Dynamic f2.15
PRINTED CIRCUIT KITS -All
items for producing p.c's £3.99
SIGNAL INJECTOR -Audio through
video signals, self contained £4.25
STEREO HEADPHONES ein £4.85
SPEAKERS -75mm dia.8n £1.00

SPECIAL OFFER
Organ Keyboards -49 note C -C
Organ Keyboards -81 note C -C
Plano Keyboards -81 note F -F

Prices
rm.: VAT

615.50
920.00
620.00

Mester Tone Generator Unit. built and tested complete with
transpose control. 12 tone outputs

Master Tone Generator end Divider Unit. built and tested complete
with transpose control. 72 tone outputs 00500.'5

I C Chips Master Frequency Generator AY -1-0212 1 5M1-14
AY -1-0212A 2 5MFIx
AY -3-0214

Rhythm Generator AY -5-1315
Chord Generator AY -5-1317A
Frequency Divider Chips

4 stage AY -1-5051
5 stage AY -1-8721/5
6 stage AY -1-8721/8
7 stage AY -1-5050

Supplied with ApplicatIon,Dats sheets

£35.00
[7.02
£1175
[0.113
[SAO
Mee
[1.05
£17111
[2-00
[2.45

Elvins Electronic Musical Instruments
40a Dalston Lane, London E8. Tel. 01-249 5624

/1 min. walk from Oaleton Junction Station. Open 9 a.m to 7 p rn
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The display board

PRE -SCALER CONSTRUCTION
In this circuit a 100 ohm 2 watt resistor is reason-

able. It is advisable to use a socket to mount IC17.
The SP632 costs about £16. The price of a socket
does not compare to the price of a damaged circuit.
The capacitors are all disc ceramic. All component
leads should be kept short. Component layout is.
shown in Fig. 18 and p.c.b. master in Fig. 19.

The board is mounted on the oscillator side of the
logic board. Two 13mm pillars are used to secure
the logic board and the pre -scaler board mounts on
top of these. The hole next to the 4.5V Zener is to
adjust the oscillator trimmer capacitor VC1. The
drawing (Fig. 12) shows how the prescaler is con-
nected in circuit.

Test the power supply regulator before inserting
1C17. Check that the voltage between pin 14 and pin
7 is about -5.2 volts. Plug a 68 ohm resistor be-
tween pin 7 and pin 14, check the voltage is still
about -5.2 volts.

The input and output impedance is 50 ohms. The
minimum drive voltage depends on frequency. The
characteristics sheet should be consulted.

Note: The maximum peak input voltage must not
exceed 52 volts.

APPLICATIONS
The digital frequency meter can be used to

measure the frequency of any signal source. This
ranges from transmitters, receiver oscillators, signal
generators to function generator and pulse generator
pulse repetition rates.

When using the 50 ohm input, care must be taken
not to load the signal source in such a way that its
frequency is changed. If the source is loaded then
the D.F.M. may have to be left in circuit as the
source is used.

The buffer amplifier will reduce the effect of this
loading. When using large signal sources, a resistor
in series with the D.F.M. input will further reduce
the loading.

The buffer described has an input protection
which starts to limit at an input voltage of 4.7V
peak to peak. Before limiting the shunt capacitance
is 5pF and after limiting 150pF. The limiting can
be counteracted by using a variable resistor across
the input to the D.F.M. (Fig. 20).

GND

Fig. 20. A potentiometer across the input of the
Digital Frequency Meter reduces the loading effects

High power transmitter frequencies can be
measured by looping a piece of wire around the
feeder. The D.F.M. input is connected to its ends.

If one wishes to measure. say. 35.01853MHz. one
would measure the first four digits, then overrange
the meter to read the following digits.

Range 1 35.01

Range 5.018
Range 3 018.5
Range 4 18.53
The D.F.M. can resolve down to 10Hz using this

procedure.

PE A VOLUME OF
PRACTICAL KNOW-HOW

... can be made using these new -look self binders
for PRACTICAL ELECTRONICS to become your
most valuable source of reference. With the Easi-
Binder current copies can be inserted as they are
received, without waiting for the completion of
twelve issues.
They are attractively made with the title blocked in
gold on the spine with the current, (or last) volume
number and year. For any previous volume numbers,
please advise year and volume and a separate set
of gold transfer figures will be supplied.
At £2.10 incl. VAT and postage they are obtainable
from:

Post Sales Department, IPC Magazines Ltd.
Carlton House, 66-68 Great Queen Street

London, W.C.2
I enclose P.O. cheque value for . . binders at
£2.10 each for Practical Electronics Vol. No's
Name

Address

Date PE
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TOP OF THE POPS
Looking through back numbers

of P.E., I find that in October 1974
I was commending the work of
Godfrey Hounsfield, the bachelor
boffin of EMI's Central Research
Laboratories, who master -minded
the EMI -Scanner brain X-ray equip-
ment. At that time it had already
clocked up £14 million of orders
and was clearly going to be
Britain's commercial as well as
technical triumphs, which makes a
change from the usual routine of
British inventions being left for
other nations to exploit.

What Hounsfield and his small
team have now done for EMI
emerged with startling clarity in
the company's latest half -year re-
sults. The Scanner is generating
profits on a scale unmatched since
the days and following years when
EMI had signed up the Liverpool
Sound of the Beatles after John.
Paul. George and Ringo had been
rejected by Decca.

The EMI Group sales for the last
half -year were £313 million, up 30
per cent, and profits (pre-tax) were
£29.5 million, an increase of 81
per cent. But if we look closer at
the figures we find that electronics
as a separate activity in itself, had
a 44 per cent increase in sales to
£88 million and now, wait for it,
profits had shot up to £10.6 million.
an increase of 178 percent. Nice
going in tough times!

But, said John Read, EMI Chair-
man, this is not a Scanner bon-
anza. Other sectors, too, had made
big contributions and he cited
defence electronics, industrial
electronics and EMI's stake in TV
transmission and studio equipment
where the company had done par-
ticularly well in the Australian re -
equipment programme in the
switch -over to colour TV.

I didn't find Read's argument
carrying much conviction. Profit
on defence equipment is tightly
controlled and TV and industrial
electronics are, to say the least,
highly competitive, which means
that profit margins are necessarily
restricted if you are to stay in
business. The EMI -Scanner, how-
ever, was unique, technically and
commercially, and could command
in sales price what the market
could afford. Although I disagree
with John Read's comment, I don't
argue with his reasons for making
it which seem to have been in-
tended to discourage potential
competitors.

Total Scanner sales are now
over £80 million and still rising
fast. But note that the Scanner was
unique. This is rro longer the case
with competitive models now ap-
pearing and there could be as
many as 15 other manufacturers
bringing similar equipment to the
market in the next year or so. But.
with a substantial lead in hand,
EMI is still hopeful of remainina
among the market leaders and a
20 per cent market share in 1980
could still represent sales of £100
million a year.

SALARIES
Last month I wrote at some

length on the present salary struc-
ture for qualified engineers. My
assessment was based on situa-
tions vacant notices in the national
and technical press. Since then an
authoritative survey has been pub-
lished by the IEE as a result of a
canvass among the membership. It
more than confirmed my own
general impression.

In the Associate Membership
grade the greatest number is em-
ployed in non -managerial R & D
where the median salary taking
in all age groups is £3,700
although if those working in pri-
vate industry are taken separately
the median drops to £3,500 and
the figure for the lower quartile
(i.e., the figure below which 25 per
cent of the sample falls) is £3,000.
Non -managerial R & D is the most
poorly paid.

Engineers working as salesmen
or on maintenance and servicing
earn more than the man in the
laboratory. Fellows and Members,
by definition, are people of greater
maturity and experience and in
general management in private
industry enjoy a median income of
£7,610 although a quarter get over
£10,000.

It seems then, that the engineer
whose main interest is income
should switch as soon as possible
to selling and marketing, and get a
foothold on the managerial ladder.

What, to me, was a surprising
finding in the survey is that engi-
neers whose salaries are deter-
mined by collective bargaining do

less well than those whose salary
is adjusted periodically by the
employer. Of the Fellows and
Members about one in nine enjoy,
if that is the word, collective
bargaining and get £1,000 a year
less for it than the eight of their
colleagues. Twenty-five per cent of
Associate Members are in a col-
lective bargaining situation and
they run behind to the extent of
£500.

MARINE RADAR
With shipbuilding in the dol-

drums at home one might expect
marine radar to be taking a few
knocks. Not so. Market leader
Decca Radar took orders for nearly
200 installations in a single week
recently, worth more than £700,000
and all from overseas.

The largest single order was
from Yugoslavia for 93 sets, of
which 67 are for fitting in a fleet
of push -tugs under construction for
Iraq. The second largest order
came from Brazil, 35 sets for bulk
carriers now being built as part of
Brazil's maritime expansion pro-
gramme. Another 37 sets were
ordered by various navies, includ-
ing those of Sweden and Chile.

Kelvin Hughes also appears to
be doing very well in the world
market and especially so with the
KH Situation Display, a TV -type
radar presentation which won the
Queen's Award for Technological
Innovation last year. KH engineers
have been busy on further develop-
ments of the Situation Display and
a new model, with improved defini-
tion, has just been released.

BELL CENTENARY
The 100th anniversary of the

birth of the telephone provided the
occasion for all manner of people
to sound off about the virtues of
instant person -to -person communi-
cation. Sir William Ryland, chair-
man of the Past Office and target
of much impolite criticism over the
past year, was well to the fore.

In an anniversary message to all
his telecommunications staff he
spoke of great achievement and
said it was time the British people
gave credit where it is due. He
pointed out that the BPO installs
1,200 telephones an hour and
invests at the rate of £1,700 a
minute day and night.

But he didn't reveal how many
people were asking for disconnec-
tion since the call charges went
up, or that 9,000 workers are beina
made redundant in the manufac-
turing industry following cut -backs
in orders. Sir William, however, re-
mains optimistic that the BPO will
make £80 million profit this year. I

hope he is right. Last year the loss
was £194.6 million.
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SOUND /--A SPECIAL,

$161111

SELECTION
OF MUSICAL
PROJECTS

A PRACTICAL
ELECTRONICS

PUBLICATION

SOUND SYNTHESIS
FROM PE

THE MINISONIC
MIC2

An up dated version
of the published

Mk 1, the Mk 2 

has an integral
keyboard, two 250 rnVV monitoring

channels and ludspeakers,
and facilities for

amplitude, frequency and harmonic modulation.

.111.
...lb IN..

THE JOANNA
ELECTRONIC PIANO
has realistic piano effect with touch -
sensitive keyboard and additional choice of
harpsichord or honky-tonk voicing.

THE ORION STEREO
AMPLIFIER
A hi-fi amplifier with output of over 20+20
watts. Compact and complete in one unit, it
measures only 14" x 6" x 2".

PLUS
Some great sound effects units
for guitars, keyboard instruments
and general recording.

(Please allow at least 2 weeks for delivery)
If you do not wish to mutilate your copy of the magazine, please send
your order on a separate sheet.

To: Practical Electronics
I PC Magazines. Ltd., Receiving Cashiers
Dept., King's Reach Tower,
Stamford Street, London SE1 9LS
Please send me copy(ies)
of "Sound Design". I enclose a Postal
Order/Cheque for £1.20 (post paid) or
(state amount for more than one copy)

I (£2.35 post paid for 2 copies).

Remittances with overseas orders must be sufficient to cover despatch by sea or airmail as required.

Name

Address

PLEASE WRITE IN BLOCK LETTERS

Post code

Company registered in England. Regd. No 53626. A subsidiary of Reed International Limited.
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171
MD FOR THE HANDICAPPED

Devices whereby a severely
handicapped or paralysed person
can control domestic equipment,
such as a radio or television, are
already known. These usually rely
on a pressure -sensitive switch into
which the patient blows. In
BP 1 418 006, Signale and Auto-
matik, of Bern, Switzerland, sug-
gest an even more sensitive control
switch.

It is suggested that even the
most seriously handicapped per-
sons can often still control tongue
movement. Accordingly, a mouth-
piece, generally similar to a micro-
phone, carries two separate pairs
of contacts, each embedded in
insulating material.

These contacts, Fig. 1, are so
spaced that the patient can bridge
them easily with the tongue. One
pair of contacts, a, b, is linked via
cables to an excitation circuit. Fig.
2a. Terminal a connects to the col-
lector of TR1, and terminal b to
its base, with the emitter earthed.
Transistor TR1 collector controls
relay RLA via thyristor CSR1.

Contacts c, d, are linked to a
de -excitation circuit Fig. 1b. Ter-
minal c is connected to TR2 col-
lector and terminal d is connected
to its base, with the emitter
earthed. Transistor TR2 collector
controls relay RL13. via thyristor
CSR2. When closed, RLA1 con-
nects the anode of CSR2 to earth.

To switch on load circuit U, the
patient bridges contacts a, b. with

.

his tongue. This makes TR1 con-
ductive, switches on CSR1 and
energises RLA relay. Contact RLA2
closes to route power permanently
to the circuit U and contact RLA1
closes to prepare Fig. 1 b for de -
excitation.

De -excitation is achieved by the
patient bridging contacts c, d, to
make TR2 conduct, switch CSR2
on and energise RLB.

Contact RLB1 is opened to
switch off thyristor CSR1 and de -
energise the relay RLA. Contacts
RLA1 and 2 thus open, to isolate
the load U and the relay RLB. Con-
tact RLB1 now closes again to
bring the device back to its rest
state.

ELECTRIC FENCE

Farmers have for many years
kept sheep and cattle within their
fields by surrounding the area with
a high voltage, low current wire.
After a few shocks, the animals
learn to keep clear of the wire.
and the power need seldom be
turned on. In BP 1 417 086.
Richard Peck, of Pennsylvania.
USA, describes a sophisticated
version of the system, for use with
domestic pets, for instance to pre-
vent them from straying out of a
house garden.

As shown in Fig. 1, a loop of
wire defines the area in which the
animal is to be confined. This loop
can be buried under the ground.

BP 1 418 006

Fig. 1

1

Fig. 1

Fig. 2

BP 1 417 086

The wire radiates, for instance at
560kHz, and the animal carries a
small, battery -powered receiver on
its collar.

The radiated signals are received
at an aerial, Fig. 2, filtered and
amplified by a Darlington pair TR1,
TR2. Potentiometer VR1 serves as
an adjustable feedback path for
circuit stability and gain control.
The output signal of the Darling-
ton is fed via power amplifier TR3
to the rectifier pair and the follow-
ing storage capacitor.

An astable multivibrator, TR4,
.TR5, is powered by the capacitor
to produce a square wave signal
which is amplified at TR6 and fed
to induction coil. This produces a
high voltage shock signal at the
electrode which is in contact with
the animal's skin. Alternatively
the coil can power a loudspeaker
close to the animal's ears. As soon
as the animal strays too close to
the wire, the multi -vibrator triggers
a warning shock or sound in the
animal's ear.

As an alternative arrangement, a
transmitting aerial is located
centrally within the confined area,
and the circuit modified to trigger
a shock when the animal moves
too far from the aerial.

Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cray. Orpington, Kent Price Si7 each
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fC/ COMPONENTS
Dept. P.E., WELLINGTON ROAD
LONDON COLNEY, ST. ALBANS
HERTS. AL2 1EZ

OPTO ELECTRONICS
TIL 209 Type 012in. LED
MAN 3M 0.127in. Display

15p
2Sp

LINEAR ICs
LM30IAV Ext. comp. operational amplifier 36p
LM307V Int. comp. operational amplifier 45p
MCI458V Dual comp. operational amplifier 80p
NE510A Video amplifier f 1.58

NE540L Audio power driver L1.17
NE555V Timer 44p
NE556A Dual 555 14 pin 95p
NE5618 Phase locked loop with A.M. demod. L2.70
NE5628 Phase locked loop with V.C.O. L270
NE566V Phase locked loop function gen. [1.50

PA239A Dual low noise stero pre -amp. 9Sp
oiA74ICV Op. amp. 42p
1cA747CA Dual op. amp. 90p
MC1303L Dual stereo pre -amp. (147

MC1306P +W audio amp. 64p
MC 1304P F.M. multiplex stereo demodulator L1.12

MC 1310P Stereo demodulator L1.92
MCI312P 1 i £1.94
MCI314P ,- Quadrophonic decoder kit -: £3.31

1MC1315P I £3.59
MCI330P Low level video detector 67p
MC1496G Double balanced mixer 77p

MOS I.C.s
AY -5-1224 12/24 hour digital clock circuit L4.25
AY -5-3510 31 digit DVM circuit C610

AY -1-0212 Master tone generator £5.55
AY -I-5051 4 stage divider £1.20
AY -I-6721/5 5 stage divider L1.30
AY -I-6721/6 6 stage divider £1.45
AY -I-5050 7 stage divider E1.75
C550 8 digit calculator chip [6.50
C500 8 digit calculator chip £3.25

21028 MOS 1024 bit static RAM L300

FERRANTI ICs
ZNI040E Universal counter/display cct L12-130
ZN 1034E Precision timer cct £2.99
ZN414 A.M. radio circuit £1.00
Data and circuits on ZN4I4 10p

MULLARD AUDIO and RADIO MODULES
LP
LP
LP
LP
LP
LP
LP
LP
LP
LP

400
162
173
181
182/2
183/2
184/2
185
186
194/40

Stereo Decoder Module
5W Audio Amp.
IOW Audio Amp.
RF-1F Module
Stereo pre -amp.
Stereo pre -amp.
Low distortion stereo pre -amp.
FM IF Amplifier
FM Tuner Module
Voltage Multiplier (EHT gen.)

SPECIAL OFFER
10 Watt stereo amplifier comprising:
I LP1182/2 and 2 LPIJ73

Normal price L19.08 *Offer Price (1500
12) FM tuner comprising:

I  LP I 185 I  LP I 186 I  LP1400
Norrnal price f2208 *Offer Price L113,00

L802
L5.46
0.54
L4.46
£400
£4.92
C8.18
L6.28
L7-78
01.10

I.C. SOCKETS
14 pin 12p
16 pin 15p
24 pin 2.6p

28 pin
40 pin

Up
, 30p

BOOKS
MOTOROLA
Diodes, Transistors, etc. over 3,500 pages
CMOS over 400 pages
Linear i.e. over 800 pages
Motorola M6800 Programming Manual
Motorola M6800 Applications Manual
From Minicomputers to Microprocessors

SIGNETICS
Data/Applications book over 1,600 pages
DMOS; 74LS; Consumer: shift registers:
RAM's; PROM's

FERRANTI
E -Line Applications

f10-50
L150
[2.00
13.50
0.00
LI.00

L4.00

20p each

50p

Complete range of data and applications notes avail-
abfe. 10p

No VAT this section

T.T.L.
N7400A 14p N74858 117p
N740 I A 14p N7490A 63p
N7402A 14P N7493A 48p
N7404A 18p N74121A 36p
N7405A 20p N74I23B 90p
N7406A 41P N74132A 45p
N7410A 15P N74145B 90p
N74I IA 21P N74147B 144p
N741 2A ISp N74148B I26P
N7413A 29P N74153B 68p
N7414A 45P N741548 144P
N74 17A 27P N741558 72P
N7420A 15P N74157B 68p
N7432A 23P N741748 113p
N7440A 18p N74175B 8 1 p

N74456 135P N74I8 I N 324p
N7460A lap N74191B 144p
N7472A 249 N741 92B 144p
N7473A 36p
N7474A 30P N74I95B 90p

N7475B 54p N74 I 96B 90p
N74836 99P N742988 1211p

SPECIAL OFFERS

1N4148 Diodes:

12 for 50p.

30 for £1.00
1,000 for £25.00

5" Discount orders over £5.00
10" Discount orders over 10.00

Discount not applicable
to kits or special offers.

CAPACITORS
Electrolytic, paper, non -polar tans. Pack of 25 mixed (our
choice), 50p
Metal Tans:

6V -I, 3.3. 4.7, 56, 68, 180.
10V-150.
I5V-4 -7.
20V-0.1, 1, 39, 68.
35V-0.47.0.56,0.68,082,1 2,1.8.2 7.3 3, 4 7.10.15,33.
50V-3.3, 3.9. 10, IS, 22, 27. 50.

Plastic Tant: 6V-47.
Tubular:

20V-15.
35V-2.2, 3.3, 4.7, 6'8.

All values microfarads
Your choice 10p each; pack of 20 mixed (our choice) LI.
Polystyrene -pack of 25 mixed 50p.

RESISTORS
watt carbon, Mullard CR37

watt Metal Film, Welwyn MR5
8 watt Wirewound, Welwyn W22
12 watt Wirewound, Welwyn W23
20 watt Wirewound, Welwyn W24
CR37 and MR5 Min. quantity any one v
El2 Series available to I MO except
27k fl only.

POTENTIOMETERS
Moulded Track -Panel Mounting
Lin -I W 250k II; 2M R.
Log -}W 10k, 500k R.
Min. Moulded Track Linear -Panel Mtg.
}W:-22k a; t. 00k n; 220; 2M2
Open Min. Preset +W Linear
1000, 2200, 250n, 330n. 4701), 50022. !kn. 10k O.
25k a, 100k a. 500k 0 500k f), 1M O.
Sealed Min. Preset 1W Linear
330, 100 0, 2200. 3300. 5000. 4k7, 5k0, 8k0, 22k 0.
25k El. 50k fl . 100k fl, 500k (1.
Your choice 10p each panel mtg., Sp each preset.
Pack of 10 (inc. 2 panel mtg.) 30p
Wirewound helical pots (10 turn) 100(1, 50. 50p each.

SOLDERING IRONS
Litesold 240V a.c.: 12 watt L3.16; 20 watt L3.21; 25 watt
L332.
Spare bits: 12 watt 10p; 20 watt 11p; 25 watt 14p.
Conqueror -light weight (35grm) high efficiency iron £3

Spring stand for above irons L2.46.
Desoldering braid 5 foot reel 85.p.

MULLARD TRANSISTORS -12.1" VAT
AC176/128 61p BC108 16p 180201
AD161/162 LI .20 BC108A 17p , BD203
AC126 32p B 1088 13p 180232
AC127 28p BC108C 21p BD233
AC128 19p BC109B 21p BD234
ACIS3 10p BC109C 2.8p BD235
AC176 25p BCI47 9p 130237
AC176/181 25p BC 148 1p 80238
AC187/188.01 9Sp BC 148B 12p BF115
AC188 47p BCI49 7p BF167
ACYI9 43p BC I 58 10p BF173
ACY20 23p BC 159 14p 8F177
ACY22 10p 8V327 27p BF178
ACY22D 10p BC328 25p BF179
ADI40 50p BC337 26p BFI80
AD149 69p BCY72 24p BFI81
AFII4 35p BD I 15 31P BF182
AFIIS 30p 80124 80p BFI83
AFII6 26p BD 1 31 SOp BF184
AFI 17 25p 130132 72p BF185
AFI21 13p BD 1 33 68p BF I 94
AFI25 32p BDI35 42p 13F194B
AF126 30p 130136 44p BF195
AF139 42p 80138 52p BF 1 96
A F I 78 60p 130139 56p BF197
AF239 90p BD I 40 68p BF200
BAT 1 0 L1.00 BD! 44 L1.80 BF240
BAVIO lip BDI60 £1.00 BF241
BC107 lap 80181 [1.00 BF262
8C107A 19p 50182 0.00 BF263
BCI078 15p 80183 £1.00 BF336

MULLARD
AA119
AAI25
AAZ13
AAZ17
BA102
BAI54
BA155
BA 156
BAI82

BZVIO
BZVISCRI2
BZX6IC27
BZX61C72
BZX70C11

DIODES -12+" VAT
I 1 p BAXI3 Bp BY128
np BAXI7 19p
10p BB I 05B 33p
22p 138105G 29p
23p BR 100 33p
10p BR 1 00-1 39p

1 1 p 59101 62p
lip BYI26 15p
23p BYI27 13p

ZENERS-I21% VAT
59p BZX70C30

BZX79-4-7V-75V
BZY88C6V8

33p BZY88C I3

75p

It:

33p
10p
12p
lap

BYI64
BYI82
BY184
BY206
BY207
BYX10
BYX36-150

BZY9 IC15
BZY93C18
BZY93C20
BZ Y93C68

10 for 10p
10 for 50p

37p
39p
4Ip

alue 10 pcs.
W23 and W24 up to

L1.30 BF337 42p
£1 .30 BF338 47p
i I  10 BFR90 £3.50

68p BFR94 L7.00
70p BFX84 41p
68p BFX85 40p
70p BFY50 48p
80p BFY5 I 48p
2Ip BFY52 36p
27P 8FY90 0.70
29p BRIO° 33p
63p BRI00-1 39p
47p BRIO' 60p
S4P BRY39 50p
44P BRY56 52p
42p B5W67 96p
44p BSXI9 32p
48p BSX20 42p
26P 135Y95A 37p
26P 8T102 L1.40
Op BUI26 0.20

14p BU205 £1.50
13P BU206 0.00
12p BU208 L4-00
13p GET103 6p
3°P GET887 6p
20p 0C28 L1.00
27p 0070 6p56p
56p 0075 6p
37p , 0C171 6p

9Sp BYX36-600 p17
S9p BYX38-600 41 p

LI-30 BYX38-600R 59p
41p BYX49-600R 43p
19p 0A95 7p
27p 0A200 13p
23p 0A202 9p
12p OAZ223 69p

L520 BZY95C15 68p
74p BZY95C I8 68p
74p BZY95C24 68p
74p BZY95C68 65p

ALL PRICES EXCLUSIVE OF VAT WHICH MUST BE ADDED
VAT 8 EXCEPT ITEMS 25 OR SPECIFIED :: CASH WITH ORDER

ADD 30p P. & P. U.K. £1 EEC COUNTRIES : NO OTHER EXPORT ORDERS ACCEPTABLE
CALLERS BY ARRANGEMENT ONLY
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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 L12.05
Two Linear Voltage Controlled Oscillators
and one Inverter -all 3 circuits: L16.38
PCB (2 are required) -each 1I.48
Two Ramp Generators and Two Input
Amplifiers -all 4 circuits 1562
PCB (holds all 4 circuits) L1.38
Sample -Hold and Noise Generator- C6.64
PCB (holds both circuits) LI.70
Tone Control, L2.43; PCB, 80p
Reverberation Amplifier L6.36
Sprine Line unit for Reverb Amp t4.95
Ring Modulator L3.75
Peak Level Meter Circuit LI.50
100µA Panel Meter L3.75
PCB for Rev., R -Mod. & Meter Ccts., L1.94
Envelope Shaper, L535; PCB, £1.46
Voltage Controlled Amp. and DiR. Amp. L6.86
PCB (holds both circuits) L1.32
THE SYNTHESISER KEYBOARD CIRCUITS
Can be used without the Main Synthesiser to make
an independent musical instrument)
2 Log. Voltage Controlled Oscillators L14.55
PCB for both log VCO's L2.60
Divider, 2 Hold Circuits, 2 Modulation Ampli-
fiers, Mixer and 2 Envelope Shapers L19.64
PCB (Holds the first 6 circuits) 1I.80
PCB for both Envelope Shapers LI.55
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 L7.96
Tone Generator and Top C Envelope Shaper L9.25
PCB for above L1.30
Envelope Shapers
12 sets (full requirement) £32.16
Set of 12 PCB's (full requirement) L15.00
Voicing and Pre -Amplifier Circuits L8.37
PCB for above circuits L1.84
Power Amplifier L14.50
PCB for power amp 95p

KEYBOARDS
Kimber-Allen Keyboards as required for many
published circuits, including the P.E. Joanna,
P.E. Minisonic and P.E. Synthesiser. The manufac-
turers claim that these are the finest moulded
plastic keyboards made.
3 Octave Keyboard (37 notes C to C) £20.50
4 Octave Keyboard (49 notes C to C) £23.50
5 Octave Keyboard (61 notes C to C) L27.00
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 (4PS) 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. Mininic, and P.E. Synthesiser
simultaneously thus avoidingo the cost of more than
one keyboard.

3 Octave 4 Octave 5 Octave
Contact Each Set Set Set
SP 20p L7.40 L9.80 C12.20
2P 24p L8.88 £11.76 L14.64
4PS 48p 11746 L23.52 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.

PHONOSONICS

P.E. MINISONIC
(P.E. Nov. 1974 to March 1975)

A portable, battery or mains operated, miniature
sound synthesiser, with keyboard circuits. Although
having slightly fewer facilities than the large P.E.
Synthesiser, the functions offered by this design
give it great scope and versatility.
Two Voltage Controlled Oscillators 0.22
Voltage Controlled Filter
and Voltage Reference Circuit L3.41 Nis"
Two Envelope Shapers and Two Voltage
Controlled Amplifiers L7.25lr,
Keyboard Controller and Hold Circuits 0.66
Keyboard Divider Resistors (select type to suit
keyboard used, all are 2% tolerance). 2 Octave, LI;
3 Oct., LI.48; 4 Oct.' L1.96; 5 Oct., L2.44.
H.F. Oscillator and Detector L1.66
Ring Mod., Noise Gen. 8: Env. Inverter (5.27V1
Two Power Amplifiers and Two Mixers L3 55
Battery Eliminator L5.88
Temperature Stabiliser ,,- 11.47
PCB to hold 2 VCOs, VCF and V -Ref L2.02

PCB to hold 2 ESs, 2 VCAs, 2 Mixers, Ring Mod,
Keyboard Control and Hold [2.20
PCB to hold 2 Power Amps, Noise Gen, Envelope -
Inverter, HF Osc. and Detector f1.45
PCB for Battery Elim. & Temp. Stab. L1.35

FOR ADDRESS, INFORMATION REGARDING
POST AND PACKING, VAT, LISTS, AND
EXPORT TERMS SEE OUR OTHER ADVERT-
ISEMENT ON OPPOSITE PAGE
Photos: 2 of our units containing some of the
P.E. projects built from our kits and PCBs.
(The cases were built by ourselves and are not
for sale.)

MICROPROCESSORS
Provides general overview of the
Technology, Design Ideas and

Practical Applications.

by L. Altman. Price f9.25

HB ELECTRONICS

Bulk
All devices

prices
1N4001/2
1N4003,1i5
1N4006i7
1N4148
13C107

03 707 seven -sag.
Triac tab ended
741 op amp. 8 pin
NE555 timer
Red LED 0.2in
Yellow LED 0-2in
Green LED 02in
Amber LED 0.2in
Diode 6A 200V
Jumbo display
Specials for June.
switches E1.50/5:
clock chip E5.50;
(data supplied)

74 SERIES
Type Price
7401 12p
7402 12p
7403 12p
7404 13p
7405 15p
7406 30p
7408 15p
7410 13p
7013 31p
7432 25p
10% discount may
orders of 25 pieces
Large Stocks o
Resistors (E12 value.)
3V -30V 12p each.

HB ELECTRONICS
54 MONTAGU

NORTHANTS.
Shop peen daily

Please add 30p for

Mini

brand new
Include

32p10
48p..10
50p/10
20p/10
85p/10

display
8A 400V PIV

OIL.

comm. anode
mini slide
MM5314
5W power

(150.
TTL

Type
7441
7442
7445
7447
7474
7476
7483
7486
7490
7491
be deducted
or more

Japanese
fW

Submin

STREET,
Phone

s.30 a.m.
11.30 a.m.
p & p to

poet free

Offers
and

VAT.
BC108
BC109
BC212
BFY50
BFY50

switches
clock chip

amp.

Price
82p
55p
71p
79p
26p
26p
75p
26p
40p
55p

from

translators.
2p each.
presets 12p.

KETTERING
Kettering

toe pan. (except
to 2 p.m.)

orders under

lull spec. All

'95p 10
asp. to
95p10

E1.5010
E1.50.10

E5/4
E3.10/3

(210/10
E1.110,4

E1.00/10
E1.5010
E1.50/10
(1.50/10
E3.50/10

E2  75,2
E1.50/10. micro
E3.50; MM5316

I.C. from Sanyo

Type Price
7492 45p
7493 40p
74100 89p
74121 28p
74122 39p
74141 63p
74145 58p
74174 83p
74177 E100
74196 (1.34

TTL prices for

Zeman: 400mW,

(0533183922
Thursday.

C5. otherwise

1PLASTEIC
_,./

P70001,1

DISCOUNT

PRICES
Newest. neatest
system ever
devised for

8T0 -RAGE
_____- '/--___.--%...-;'....-eir-%.,10/1.0.101/0

iH-14.2,,
.1 Iti11,

1

1111W1111111,

storing small

DR-AIWERS

a gum
NEWNES CONSTRUCTION GUIDE
ELECTRONIC COMPONENTS Price L2.
NEWNES CONSTRUCTION GUIDE
PRINTED CIRCUIT ASSEMBLY Price [2.
NEWNES CONSTRUCTION GUIDE
ELECTRONIC DIAGRAMS Price E2.

ELECTRONICS POCKET BOOK by P. 1.
McGoldrick. Price L4-15.

T.T.L. COOKBOOK by D. Lancaster.
Price 1580.

WORLD RADIO TV HANDBOOK 1976
Price E5.

LINEAR I,C DATA AND COMPARISON
TABLES Price L3.

THE POCKET CALCULATOR GAME
BOOK by E. Schlossberg. Price E340.

THE RADIO AMATEUR'S HANDBOOK
1976 by A.R.R.L. Price L4-85.

RADIO VALVE AND SEMICON-
DUCTOR DATA by A. M. Ball. Price L2-50.

* TOTAL PRICE INCLUDES POSTAGE *

Aill
parts and components:
resistors, capacitors, diodes, transistors.
etc. Rigid plastic units interlock together in
vertical and horizontal combinations. Trans -
parent plastic drawers have label slots. 1D
and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

As supplied to Post Office,
Industry and Government Depts.

SINGLE UNITS (1D) (5in x 2fin x 2fin).
t2.40 DOZEN.
DOUBLE UNITS (2D) (5in x 4fin x 2fin).
24.20 DOZEN.
TREBLE (3D) 24.20 for 8.
DOUBLE TREBLE 2 drawers, in one outer
case (602), 25.90 for 8.
EXTRA LARGE SIZE (601) 25  40 for 8.

PLUS QUANTITY DISCOUNTS
Orders over £20, less 5%.
Orders over £60, less 7e/..
PACKING/POSTAGE/CARRIAGE I Add 75p to
all orders under 210. Orders 210 and over,
please add 10% carriage.

QUOTATIONS FOR LARGER QUANTITIES
Please add 8% V.A.T. to tots! remittance

FLAIRLINE SUPPLIES
(Dept. PE61

24 Cricklewood Broadway, London NW2
Tel. 01-450 4844

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British arid American Technical Books

19-21 PRAED STREET
LONDON W2 INP

Phone 01.723 4185
Closed Saturday I p.m.
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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) [13.05
B channel component set (excl. thyristors) 022.56
Power supply component set [4.96
PCB for 4 frequency channels [3.32
PCB for power supply and 8 lamp drivers [1.56
I Amp 400V thyristors (I per than. requ.) each 75p
Panel meter (I itA) (optional) 4375

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) 1240
Regulated power supply (incl. PCB) 13.98

13.05

P.E. MINIMIX 6
DETAILS IN LIST

GUITAR EFFECTS PEDAL (P.E. July 75)
Will modify an audio signal not only from a guitar
but from any audio source, producing 8 different
switchable effects that can be further modified by
manual controls. Possibly the most interesting of all
the low-priced sound effects units in our range.
Component set with special foot operated
switches 1645
Alternative component set with panel
mounting switches 1440
Printed Circuit Board 11.30

HI-FI TAPE -LINK (P.E. Mar./Apr. 73)
Designed for use with reasonable quality tape -decks,
this high performance pre -amp includes record.
playback and metering circuits. While stocks last.

Stereo component set (excl. panel meter) /2425
Mono component set (excl. panel meter) /14.70
Power supply set L5.93
Stereo main PCB 1180
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.

51.1;rtdpeon7Ciitetboard
43.41
L1.2.5

ENVELOPE
SHAPER AND V.C.A.
The ADSR Envelope Shaper published in P.E.
April 1976 and having its own voltage controlled
amplifier and full manual control of its Attack,
Release and Sustain functions.
Component set incl. PCB 15.43

AUTO WA H -WA H
Component Set and P.C.B. [2.99.

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 43.71

Basic Output Circuits
Combined component set with PCBs, for alphaphone
cardiophone, frequency meter and visual feed -back
lamp driver circuits 0.39
Audio Amplifier Module
Type PC7 45.50

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 L12.59
PCB for above circuits (double -sided) L2.94
Component set for all 8 effects circuits 41049
Set of PCB's to hold all 8 effects 0.60
Simple mixer (no PCB available) L2.76
Alternative mixer with external volume
controls and adjustable gain (independently
designed), including PCB [9.93
Power Supply, including PCB [6.42

SOUND BENDER (P.E. May 74)
A multi -purpose sound controller, the functions of
which include envelope shaper, tremolo, voice
operated fader, automatic fader and frequency -
doubler.
Component set for above functions (excl. SWs)16.58
Printed circuit board 11.58
Optional extra -additional Audio Modulator, the
use of which, in conjunction with the above com-
ponent set, can produce "jungle -drum" rhythms.
Component set (incl. PCB) 12.55

PHASING UNIT (P. E. Sept. 73)
A simple but effective manually controlled unit for
introducing the "phasing" sound into live or
recorded music.
Component set (incl. PCB) /250
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) £3.75

ENVELOPE SHAPER
The ADSR Envelope Shaper published in P.E. October
1975 and having manual control of its Attack. Release
and Sustain functions.
Component set incl. PCB 4416

WIND AND RAIN UNIT
A manually controlled unit for producing the above -
named sounds.
Component set incl. PCB /1.83

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
B ench Power Supply (P.E. Sept. 1974) 70p

CCTV:
Master Logic, Video Amp., Sync Mixer and
Cathode Switch PCB (P.E. Oct. 1974) 42.20
PCB for remaining Circuits (P.E. Oct. 1974) [2.20

Digital Power Supply (P.E. Aug. 1972) 50p

E l is 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:

Pre -Amp PCB (P.E. Oct. 1973) 60p
Tone, Balance and Volume Control PCB
(P.E. Oct.) 1.40

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 10V to I mV peak -to -peak.
Component set £8.88

PCB for above components 11.60

Power Supply £5.70
PCB for Power Supply 96p

P.E. TUNING FORK
(P.E. NOVEMBER, 1975)

Main component set incl. PCB
Power supply set incl. PCB

E13.50
[6,57

REVERBERATION UNIT (P.W. Nov. Dec. 72)

A high quality unit having microphone and line
input pre -amps, and providing full control over

beration level.
Component set (exl. spring unit) E7.55
Printed circuit board £1.76
9 inch spring unit [4.95
Panel meter (50pA) (optional) 0.75

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 1844
Panel meter (500gA) 0.75

PHOTOPRINT PROCESS CONTROL (P.E. Jan./Feb.72)

For colour and B & W, an indispensible dark -room
unit for finding exposure, controlling enlarger
timing, and stabilising mains voltage. While stocks
last.
Component set (excl. meter) LI0.72
Printed Circuit Board 11.74
Panel meter (1mA) 43,75

P.E. SYNCHRONOME
(P.E. MARCH, 1976)

COMPONENT SET E10.20

PRINTED CIRCUIT BOARD EI-70

PHOTOCOPIES
of P.E. texts for most of our kits are available.
Prices in our lists.

Transistors BM' 22p 2N3055 48p Integrated Circuits Zeners Electrolytic Capacitors (pF/V) Polyester Tantalum
ACI2B
ACI76

20p BFYS2
lop BSY95A

24p 2N3702
lip 2N3703

12p
lip 709 TO5 40p

1

3.3V 400mW
3.9V 400mW

15p
15p

0047/63 8p 100/40 7p 2200/40 71P
1.0/63 fits 100/63 13p 2800/100390p

Gin
0.01 31p

(pF/V)
01/35 13p

BC107 13p MJE2955 110p 2N3704 12p 709 8 -pin OIL 409 4.7 I W 25p 1.5/63 6p 150/16 6p 3300/63 I 33p 0.015 31p 0.22/35 13p
BC108Bc109
BC 47
BCI48
BC149Bc157
BCI58

13p
13p 0C213
12p 0071
lip OC72
12p 0084
13p ORPI2
13p ZTXI07

2N3819
60P 2N3823E
'14p 2N4060
14p 2N4871
25P 2N5245
66P 2N5777
lip

3sp
39p
lip
SOP
51p45p0.123 TOS 95p

741 8 -pin DIL Sip
748705 63p
748 8 -pin DIL 63p
siA7805 TO220 I 6Sp

5.1 V 400mW
5 1 V 1W
5.6V 400mW
56V 1 3W
6.2V 400mW
68V 400mW
9. 1 v 400,,,w

I Sp
25p
IS
20p
15p
15p
15p

22/63
47/63
6.8/40
10/25
10/63
15/40
22/10

6p 150/63
6p 220/10

6p 220/25
6p 220/40
Op 220/63
6p 330/10

13p 4700/16 60p
6p 4700/25 75p
7p 4700/40 93p

15p

0022
0033
0.047
0068

0.15
0.22

31p
4p
4p
4p

41p
51p

6p

0-47/35 13p
1.0/35 13p
IS/35 13p
2.2/35 13p
4.7/35 16p
10/16 16p
10/25 18p

17p
2Ip
6p SEE OUR

BCI59
BC182L

13p ZTX108
Ilp ZTX501

71p
13p Diodes

jtA7815 T0220 165p
AY -1.0212 550p

10V 400mW
I IV I W

15p
45p

22125
33/63

6p 470/6.3
6p 470/10

7p
15p LIST

033
0.47

Sp
10p

15/6.3 I 6P
22/16 I Bp

BC1114
BC187

12p ZTX503
25p ZTX531

15P I N914
23P I N4001

4p
6p AY I 6721/6' ' I 813.068' 12V 400mW

I2V I W
15p
25p

33/16
33/40

6p 470/25
6p 470/40

18p
20p FOR 1.0

lip
15p

47/63 18p
47/16Y 30p

BC204 14p 2N706 130 I N4002 7P CA3046 7Ip ISV 400mW jsp 33/50 6p 680/6.3 10p 2.2 26p 100/3 lap
BC209C
BC2I2L

14p 2N9I4
ISp 2N 1301

22p I N4004
lip I N4007

8p
10p

MFC4000B 73p ISV I W
18V 400mW

25p
15p

47/10
47/25

6p 680/25
OP 1000/10

20p
14p OTHER

Price ae corct at
times ofr press.re E. &
O.E. deliveries subject

BC213 15p 2N2905
BC478 29p 2N2907
BCY71lip 2N3053

27p 0A91
lip 0A200

0A202
I Ilp Z5J

7p
O

8P
P75p

MFC6040
SG3402N
EP27/30I5F

83p
201p
135p

IBV IW
20V 400mW
20), 1 \ey

251,

15p
25p

47/40

4 1700/6/43

100/10

,60 1000/16
i pp 1000/25
6p 1000/40

7SP
30p GOODS
54p STOCKED

BEY50 22p 2N3054 66p ZSI71 16,, STK025 595p 27V 400mW 15p 100/25 6p 2200/25 4Sp to availability.

LIST POST AND HANDLING VAT Overseas -will be charged extra.
Send S.A.E. with all U.K. requests for minimum charge 74p. Details of kit
free list giving fuller details of PCBs, U.K. orders: under C15 add 2Sp. Add In% (or current rate if different) weights,and postage rates will be sent

over [15 add 50p. to full total of goods, post and handling. with list.
Optional: Fee for compensation Overseas -VAT does not currently Eire and Channel Isles classify as
against loss or damage in post (U.K., apply." overseas for posting purposes.
Eire & C.I. only): 35p.

kits, and other components.
O enquiries for list:
Europe -send 20p.
Other countries -send 40p.

PHONOSONICS, DEPT. PE46, 22 HIGH STREET, SIDCUP, KENT DA I 4 6EH gg.1? DER ETN aT W.O.ONLY
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I
Igniteon Changeover switches 0 E4.30

R.P.M. Lunn systems ,n above/ units @ [2.42

ISPIhrita Ida
Capacitive discharge

electronic ignition

NNIMIR

* Smoother running
Instant all-weather starting

* Continual peak performance
* Longer coil/battery/plug life

Improved acceleration/top speeds
* Up to 20% better fuel consumption
Sparkrite Mk. 2 is a high performance, high quality capacitive discharge,
electronic ignition system in kit form. Tried, tested, proven, reliable
and complete. It can be assembled in two or three hours and fitted in
15/30 mins.
Because of the superb design of the Sparkrite circuit it completely
eliminates problems of the contact breaker. There is no misfire due to
contact brealeer bounce which is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the
current 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. Spark rite
incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of
blowing the transistors or the SCR. (Most capacitive discharge ignitions
are not completely foolproof in this respect). All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED
Ready drilled pressed steel case coated in matt black epoxy resin, ready
drilled base and heat -sink, top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, and 10 page installation instructions.

OPTIONAL EXTRAS
Electronic/conventional ignition switch.
Gives instant changeover from "Spark rite" ignition to conventional
ignition for performance comparisons, static timing etc., and will
also switch the ignition off completely as a security device, includes
switch connectors, mounting bracket and instructions. Cables excluded.
Also available RPM limiting control for dashboard mounting
(fitted in case on ready built unit).

CALLERS WELCOME. For Crypton tuning and fitting service -
'phone 10922) 33008.

PRICES INCLUDE VAT, POST AND PACKING.

Improve performance &economy NOW

"Quick installation
Mo enginemedificotiou

requiredpog°
Main

Electronics Design Associates, Dept. PE6,
82 Bath Street, Walsall, WS1 30E. Phone: (0922) 33652
Name

Address

Mk. 2 DIY Ass. !Cot @ E11.

Mk. 2 Andy Built Negative Earth 0 E14.97

Mk. 2 Ready Built Po...Earth E14.97

I enclose cheque/PO's
fore

Cheque No.

Send SAE if brochure
only required.

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
113" x tii" 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

£6.20
plus 80p 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
3. Designing Circuits to Carry

Out Logical Functions
4. Flipflops and Registers

£4 - 20
plus 80p P. & P.

Offer Order both courses for the
bargain price 0.70, plus 80p
P & P.

Designer
Manager
Enthusiast
Scientist
Engineer
Student

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

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

I To Cambridge Learning Enterprises (Dept. ENG)
I FREEPOST. St. Ives, Huntingdon, Cambs. PE17 4BR

'Please send me ...set(s) of Design of Digital Systems at £7.00
each, p & p included
'or set(s) of Digital Computer Logic and Electronics at f5.00
each, p & p included

'Of .. combined set(s) at £1050 each, p & p included

Name

Address

'delete as applicable
L No need to use a stamp-just print FREEPOST on the envelope. PE6 1
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New Books on Electronics
EXPERIMENTS WITH OPERATIONAL
AMPLIFIERS
George B. Clayton
This book covers a wide range of practical operational
amplifier applications; it provides circuits which include
component values, and suggests measurements that can be
made in order to study circuit action. £3.35

LINEAR INTEGRATED CIRCUIT APPLICATIONS 
George B. Clayton
This book is concerned with the newer circuits now available
which find their main use in signal measurement and
processing systems.
A practical approach is emphasised throughout and the reader
is encouraged to try out the devices for himself. The
applications of operational amplifiers as measurement
amplifiers and in active filter circuits are dealt with.
Subsequent chapters are concerned with the more recently
introduced linear integrated circuits, including monolithic
integrated circuit modulators, four quadrant multipliers,
timers, waveform generators and phase locked loops. £4.90

MAIL ORDER SERVICE
O

Also available
ESSENTIAL FORMULAE FOR ELECTRICAL AND
ELECTRONIC ENGINEERS
Noel M. MOrris
A handy reference book, A4 size for easy use, containing all the
formulae necessary to the student and engineer in a wide variety of
disciplines. It is up-to-date and includes section on SI units as well
as resistor colour codes and preferred values. £1.35

DIGITAL ELECTRONIC CIRCUITS AND SYSTEMS
Noel M. Morris
Using the example of the electronic calculator to illustrate many of the
systems, this book begins with a description of basic logic functions,
including a full coverage of boolean algebra and Karnaugh maps.
It then goes on to describe high-speed switching elements, logic
gates, calculating functions, asynchronous and synchronous counters,
shift registers and display decoding circuits. £2.65

ELECTRONIC EQUIPMENT RELIABILITY
J. C. Cluley
The principles of assessing the reliability of electronic equipment,
including the mathematical background, and methods to improve
reliability are described and explained at a level suitable for degree
and diploma students. £2.90

LINEAR ELECTRONIC CIRCUITS AND SYSTEMS
G. D. Bishop
This book covers linear electronic circuits from basic a.c. theory to
modern integrated -circuit configurations, with the minimum of
mathematics. It takes the 741 IC as a typical example, and illustrates
the use of the operational amplifier in many different applications.

£2.65

SEMICONDUCTOR ELECTRONICS BY WORKED
EXAMPLE
F. Brogan
Intended for students taking Technician, Telecommunications and
HNC/D courses, this large format, clearly laid -out text teaches the
theory and practice of solid-state electronics by answering questions
from past examination [papers. All circuits, devices and systems
discussed are related to today's technology, designs and
developments. £2.90

MODERN COMMUNICATION SYSTEMS
R. F. W. Coates
This book presents a broad coverage of electronic communication
systems. It emphasises the latest technical developments in the
industry itself and provides a detailed and comprehensive treatment
of the necessary Fourier transformed methodS, which are also
required in other areas of electronics. Also discussed are the various
methods of modulating sinusoidal carrier waves. Modern circuit
techniques are introduced wherever possible, particularly those
suitable for integrated circuit fabrication. £6.35

EXPERNENTS
WITH

OPERATIONAL
AMPURERS

Looming by Doing

GIME S. CIAITON

ELECTRONIC COMPONENT TESTING
W. F. Waller
Shows how to test the working parameters of electronic components.
Contents include semi -conductors and integrated circuits. £1.35

ELECTRONIC MEASUREMENTS
W. F. Waller
A practical survey by specialist authors from industry of the methods
and instrumentation necessary to obtain useful measurements of
electrical quantities. £1.35

ELECTRICAL COMMUNICATIONS THEORY, WORKED
EXAMPLES AND PROBLEMS
R. G. Meadows
This book provides degree, diploma and higher technician students
with summarised notes, worked examples and exercise problems
in electrical communications. £3.65

ELECTRONIC SYSTEMS FOR RADIO, T.V. AND
ELECTRONICS MECHANICS
Rhys Lewis
This book covers, in non -mathematical terms, the fundamental
theory and application of electronic systems, and includes work on
fault-finding and system reliability. It meets the requirements of the
'systems' side of the CGLI Course 222, Radio, T.V. and Electronics
Mechanics Parts I and II, and gives objective tests similar to those
met in the examination. £2.80

AN INTRODUCTION TO ELECTRICAL
INSTRUMENTATION
B. A. Gregory
A comprehensive introductior to the growing number of increasingly
sophisticated instruments available for use by engineers and
technicians. Coverage includes interference, calibration, accuracy,
and a discussion on the selecion criteria advisable when matching
instruments to requirements. £4.35

COMING THIS AUTUMN!
Semi -Conductor Devices
Noel M. Morris
This book explains the principles of modern electronic devices.
The function and use of each device is demonstrated in practical
circuits and applications. Non -active and active semi -conductor
devices are coveted, including charge -coupled devices, and one
chapter summarises the currently available range of optoelectronics.

Tick here if you would rike to be informed when this one is
available.

All these are available from
Technical Book Services, 25 Court Close, Bray, Maidenhead,
Berkshire SL6 2DL.
Please tick 0 the titles you want and enclose cheque/P.O. for
the correct remittance made payable to Technical Book Services.
All prices include post and packing.

Name
Address
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INVERTORS P.E. ORION STEREO ASTRO IGNITION

II.....misimirm AMPLIFIER
_.,-____..- ).....

.
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...9. lky 4o:
III Mmor /Mk ; itz "i
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im0 *

Nil 240v-50Hz from your 12v car battery. 20 + 20 Watts r.m.s. into 8 ohm load. Distor- ASTRO IGNITION SYSTEM
III 25 watt -444s 300 watt (24vi-E2645 tiComplete kit of parts for this40 watt -[8.27 400 watt (12v)-43905 lion less than 0.01% 100Hz-10kHz. Frequency E
. 75 watt -02.03 500 watt (24v) -E48 is proven and tested system £10.45

150 watt -E21 .27 lk (50v)-1127.00 response ± 1dB 20 Hz to 20 kHz. Hum level icl. VAT. Ready built with only two
II

1. 300 watt (12v) -E33 -03 1. 5kW (110v) -E14080 virtually nil with volume full on. connections to alter £13.75 incl.
.

All above inventors are in kit form but may
be purchased built up in metal case & ready This is a power amplifier of superb quality VAT. Thousands have used this a
for use. Price list sent on receipt of s.a.e. system both home and abroad.- Prices include post & packing. incorporating the very latest design features. .

111 P.W. AUTOMATIC EMERGENCY Professional hi-fi have it
Consider these advantages more N

enthusiasts classed
SUPPLY power, faster acceleration, fuel

1. 240v-50Hz-150 watt invertor with built in as fantastic and real value for money. The economy, excellent cold starting. '''battery charger. In event of power failure smoother running. no contactswitches over automatically from battery CCT incorporates a low flux transformer and
charging to invertor operation. Cct. as breaker burning. Also because of
appeared in Dec. 72 P.W. Complete kit of inputs for disc. tape, tuner, etc. the high energy spark. the fuelparts (excluding meter) E2450 + Et .70p. & p.

.

.
FLUORESCENT LIGHT INVERTOR KIT Complete kit of parts including slim line mixture can be made weaker giving

M 8 watt -12v -Fluorescent light, suitable for bookend case, silk screened front panel & further economy and fewer plug
tents. caravans, houses, boats & secondary problems. Fitting time when builtlighting for factories, hotels, etc. knobs. £47.30 incl. VAT & p. & p.
12"-8 watt -E3.00 + 35p p. & p. Built up- 5 minutes approx. Please state

.1 E4.90 + 35p P. & P. The bookend case, I.C.s & semiconductors, P.C. whether positive or negative earth. -
E 21"-13 watt -[4.20 + 52p p. & p. Built up -

E5110 + 52p p. & p. board, Transformer, etc. may be purchased separ- Trade and export enquiries wel- M

E TRANSFORMERS & COILS ately if desired. Send S.A.E. for further information corned.
Both high volume & small order capacity INSTRUMENT CASES

MI available. M
Special offer. Miniature mains transformer Bookend Amplifier and attractive styled Instrument ASTRO ELECTRONICS

m 12-0-12v-6V.A.-85p plus 10p p. & p. Cases available. Send S. and A. envelope for Price Spring Bank Road, West Park .. TRADE & EXPORT ENQUIRIES WELCOMED List. Chesterfield. M
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CadlininT

WoredreadY lof use
Complete with three
100 watt coloured lampsiT

that flash IndalIfAffHrff
at random

TWIN BANKS LIGHTI less lamps) LENGTH
144. inches UNIT

(41/116 1114 BCFittrog

lap) A

F

ES

ttl.9£10:35

Sound to Light 600

MASTER UNIT

000
WATT S

PER
CHANNEL

0045
rt dwa-L I

cam, ot (o5 (of
..NS wry, Spr E

TYPE B 3 BANK UNIT

Bt P-90 F, £).26

100 WATT SPOT LAMPS
RED.YELLOW.GREEN

BLUE, g1.18 each
CLEAR

S.C. Of E.S

3 lamps

f 4
mrq

CIVIC 110E V I wTOS1a

I

ME A SPOT(less lamp!

oft
8 C Fitting E S Fitting
£1.95"-

TWIN BANK 12 LIGHT

Length
- a.313/4

610

gBC £1510

(less lamps)

for Antrim! %Art I. naa

ALBEN ENGINEERING CO LTD.,
DEPT PE THE CRESCENT WORSTHORNE,
BURNLEY LANCS. Tel Burnley 20940

ALWAYS SHELVES FULL OF ODD UNITS,
Lists also eva

12In LONG PERSISTENCE CRT. New.
boxed. Last few 100 to clear. Callers only.
El each.

MIN. TRANSFORMER. 240V input. 3V 1A
output. Brand new. Now only 25p each.
P. & P. 50p.

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 E875, P. & P. 35p. (Not
cased, not calibrated.)
2014z to 200kHz WB, SINE and SQUARE
GENERATOR. Four ranges. Independent
amplitude controls, thermistor stabilised.
Ready to use. 9V supply required. 0I5
each. SINE WAVE only WM each.
P. & P. 35p. (Not cased. not calibrated.)
GRATICULES 12cm x 14cm high quality
plastic 15p each. P. & P. 8p.

NEW -UPGRADED CONTENTS -FOR
LESS MONEY.  3lb electronic good-
ies. [1 .80 post paid.  High value print-
ed board pack -hundreds of com-
ponents. transistors. etc. -no flat to
the board transistors, E1.85 post paid.

GFIATICULES 12 x 14cm high quality
plastic 15p each. P. & P. 10p.  1000pF
feed thru capacitors 10 for 30p, P. & P.
15p.  CAPACITOR pack 50 brand new
components only 50p, P. & P. 48p.
FIBREGLASS BOARD PACK. More board
-less money. Larger pieces. Not less
than 2.5 sq. ft for 95p, P. & P. 65p.
Double or single sided cut to any size.
New lower price 1p per sq.in, P. & P.
extra.

CHASSIS, etc. Many bargains for callers.
liable S.A.E.

METER PACKS -3 different meters E2,
P. & P. El.
SOME OSCILLOSCOPES ALWAYS
AVAILABLE. S.A.E. stating specification
and price range.
'TRIMMER PACK. 2 twin 50i200pF
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. 259 the lot, P. & P.
15p.

'PHOTOCELL equ. OCP71, 13p each.
"TELEPHONES. Post Office Style 746.
Black or two tone grey E050 each.
Modern Style 706 Black or two tone grey
E450 each. Modern Standard Style in
grey or black with a place to put your
fingers like the 746. each. As above
but discoloured grey only Et each All
telephones complete with standard dial
and bells. P. & P. all styles 75p each.
HANDSETS complete with 2 inserts and
lead El .75 each. P. &P. 85p.

CRYSTALS. 4.43MHz. Brand new, Now
at 25p each, P. & P. 15p.

'BEEHIVE TRIMMERS 3/30pF. Brand
new. 10 off 40p, P. & P. 15p; 100 off 41.50,
P & P. 75p. 500 off E15, P. & P. £1.25.
1,000 off E.25, P. & P. 1.50.

MUFFIN FANS. 115V, size 5 x 5 x liin.
Superbly quiet and reliable. Ex eq. but
tested. £1 .50 each, P. & P. 750.
'POT PACK. All brand new modern.
Single and ganged. Our choice. 7 for 25p,
P. & P. 48p.

BNC PLUG TO BNC PLUG LEAD.
Assembled ready to use 75p each, P. & P.
20p Ex-eq. BNC socket 15p. BNC plug
20p. BNC Plug and Socket 30p, pair,
P. & P. 15p.

Minimum Mail Order £2 excess postage refunded
VAT NOT INCLUDED IN PRICE

Goode marked  12,1% VAT, otherwise a%
OPEN 9 a.m. to 5 30 p m ANY DAY

CIIIIIL.TIMEAD LTD
719 ARTHUR ROAD, READING, BERKS.

(rear Tech. College) Tel. Reading 582805
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bards
DECIMO

VATMAN
SCIENTIFIC (Illus.)-
Large green display,
8 -digits, 2 expo-
nents, 4 trig log
functions 10'",
radian degrees, ex-
change, memory,

reciprocal. X'.
etc. Single function
keyboard. 20 hr
battery life. £27.50*
MINI-VATMAN-Green display.
smaller and slimmer than Vatman.
8 -digits, % key, V. £8.90*
MINI-VATMAN M-
As above but with %
and full -function
memory. £11.50*
VATMAN (IIlus.)-8-
digit, % key, green
display. £9.75*
SUPER-VATMAN-
Similar to above but
with full -function
memory, X., recipro-
cal' 7, V. £12.75*

NEW SCIENTIFIC-
only 4fin x 2in x
yet has 8 -digits
or 5+2 exponents.
Using the NEW chip,
it has full algebraic
logic and many more
functions. Algebraic
logic is constant on
all tour arithmetic
functions.
Functions: C & CE
key  sin  cos 
tan arcsin
arccos and tan  reciprocal  E to
the X  natural log  antilog 
V  memory +  memory -
 memory exchange  memory
cancel  EE exponent  change
notation  PLUS a degree radian
switch! ONLY £14.60
OXFORD 300-Larger version of
above. £17.95*

CAMBRIDGE re*
CAMBRIDGE MEMORY £10.75*

OXFORD 150 £8.95

e s
w  e

e s

CBM
41486 (Illus.)-10-
digits, 2 exponents. Full
log and trig functions.
V. Reciprocal, n. X root
of Y Polar rectangular
co-ordinates. 2
store memory. Re-
chargable. Mean and
Standard deviation.

£32.50(R)

SUM-Similar to the 41488.
Green display. Battery operated124  50*

79190-Students Scientific. Full trig and
logs. 8 -digit or 5 + 2 exponents. Reciprocal.
n. V. memory. £19.90

% and store £6  75*
991R-Rochergable % and full memory

£1250(R)

ALL PRICES INCLUDE VAT.
Please add 55p P. & P

   TECHNOLOGICAL
    PRECISION PRODUCTS

ELECTRONICS

ROCKWELL
63R (Illus.)-8-digit,
2 exponent, 10 -",
memory, 2 -level
parentheses, all trig
and log functions,
degree radian, fac-
torial, reciprocal,
V, etc. Recharge
able.

£2795(R)

61R-Green display, 8 -digits, all trig
and log functions. £21  95(R)

51R -8 -digits, metric and currency
converter. £21.95(R)

n111:ja
013 ONO
CUOMO
DEMON
CD El 13

8R -8 -digits, % key.

20R (Illus.)-8-digits,
% key, full -function
memory.
tfO'93*
31R-V, memory,
memory exchange,
reciprocal, X.. Re-
chargable.

£8.75*

£15.95*

24RD-Green display, V. 8 -digit.
£19.75*

24K (lllus.)--
Stainless-steel
slimline, green
display, beau-
tiful leather-
ette wallet to
hold pen,
note -pad (all
included) and
credit cards.
Full memory,
V, click -buttons. Rech argable.

£21.95(R)

CASI
FX-20 (Illus.)-Full
trig and log func-
tions: 8 -digit man-
tissa or 6 -digit:
mantissa and 2 -digit
exponents: 10" to
10-"; bright green
display: full sin,
cos, tan, inverse
sin,  inverse cos,
inverse tan; log X
and Ins, e', X,

reciprocallOMMUM
degree radian conversion. memory
and exponent key.

ONLY £16.85*
FX-15-As above but larger and
including a larger display, X. key,

key, reciprocal key.
ONLY £20.85*
FX-101-De Luxe model with similar
functions to the FX-15 but 8 -digits
+2 exponents 10". to 10-".
OUR PRICE £25.85*
BR-Memory, % key. £8.95*
POCKET Bs-% key. £7.95*
POCKET MINI -MEMORY-% key,
bright green display. £9.95*'

ALL ITEMS CARRY A FULL
YEAR'S GUARANTEE

Free B.S.I. adaptor. (6) Free re -charger.

NOVUS
4520 -8 -digit, 2

exponent,
RPN logic. full trig
and log functions.
4 -roll stack, memory,
memory exchange.
V, degree and
radian. Recharge-
able.

£22.90(R)
4525-11 shargable. Programmable
versio. X14520.

£45  90( R)
4510 -8 -digits, 3 level stack, all
trig and log function, V,
reciprocal. memory. etc. £14.90*
4515 -100 -step programmable
version. £37911(R)
6020-Financier. £17.95*
6025-Financier 100 -step pro-
grammable. Rechargable.

2030-Statistician.
£45£ 9;71/10F1)

6035 -100 -step programmable
Statistician. Rechargable.
(Inc recharger) £45.90(R)

TEXAS
SR50A (urns.) -10 -
digit, 2 exponent,
all trig and log
functions, hyper-
bolic, X to the root
of V. radian and
degree, factorial,
memory, etc. Re-
chargable.

£95.90(R)

SR51A-As above but with 3

independent memories, linear
regression, mean, variance,
standard deviation, permutation,
random number generation plus
20 basic conversions and their
inverse. Rechargable.
£49.90(R)

11200 (Illus.)-8-
digit, % key.
£8.95*
11250-As above
with memory
£9.95*

JUST ARRIVED THE NEW TEXAS SR56
100 -step programmable -10 -digit. 2 exponents, 10 independent memories.
2 loop control instructions. 4 additional and 3 unconditional branch
instructions, plus 4 levels of subroutines, En .95
all lo , tri and statistical functions,

Digital Watches

5 - Function
digital watch
in stainless -
steel finish

with match-
ing brace-

let. Shows
hrs, mins.

secs. date.
Plus a .111

indicator and
hold and fade

"t- £2190
Gold finish

£2990

3-Funclhons. Shows hrs.
mins and secs. Single
button operation. Limited

supplies at this low.
ow price.
ONLY £13  95 with strop.
Gold finish £1595

THE SUPERB

10 -function
PULSTRONIC
Shows date and
month in correct
order! Single
button control.
Display visible
n pitch dark.

Hrs. Mine. Secs.
Date + Month.

Day of Week.
self - adjusting

calendar. Auto
hold and fade-
out. A.M. setting

Indicator. P.M.
setting Indicator. Un-

doubtedly one of the
most sophisticated

watches aysilable at this
unbeatable price! Styled

in finest solid Stainless -
steel, satin finished with
polished bevelled edges.
Complete with adjustable
matching stainless -steel
bracelet AND a FREE
presentation box.

LIMITED SUPPLIES

ONLY £37.40

ORDER FORM
PHONE CALLS AND PERSONAL CALLERS WELCOME MONS-THURS BETWEEN'
2 and 5 p.m., SUNDAY 10 a.m. to 1 p.m. 01-459 4755.

To: BARCLAY ELECTRONICS Dept. PE7B,
TEMPLE FORTUNE, 1115 FINCKEY ROAD, LONDON N.W.11

Please send me

with/without optional mains adaptor. I enclose cheque money

total value E

NAME

order

including 55p to cover P. d P.

ADDRESS

-ate
bards

elm
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PRECISION PETITE
LTD. Dept. P.E.

119A HIGH STREET,
TEDDINGTON TW11 8HG

Tel. 01-977 0878

INTRODUCING A
MINIATURE

PRECISION 12V. D.C.
DRILL DESIGNED FOR

THE ELECTRONIC
ENGINEER

Mk. II Drill only
L800 p.p. 35p

Stand £3.76 p.p. 58p

Complete kit as illustrated (less batts.)
with a variety of 30 tools. Space for
Stand and Transformer.
KIT 30 TOOLS £16.00 P.P. 75p
STAND £3.76 p.p. 35p
TRANSFORMER £5.50 p.p. 75p

FORS.AE DETAILS

FULL SPEC. LEDs
Packs of 5 -Inc. clips end data

41111V:
0 125in Ions

0 thin lens

0 2,1 lens

Red 75p; Green, Yellow, Orange It .20.

ECONOMY QUALITY LEDs
Mixed bags All colours of all sizes -ideal for experi-
menters 50 for [5; 100 for EL

FULL SPEC. LED SEVEN

SEGMENT DISPLAYS
0-3in common anode.

.rt
..

L.H. decimal. t

Red. Green. Yellow. 21.3S each inc. data.

ECONOMY QUALITY
0.31n common anode. L.H. decimal.
Red, 739 each.

PLASTIC BOXES
COLOUR GREY

oimpABS-Ribbed inside on 5mm
centres for 1 .5mrn PCB. Brass
corner inserts for securing top
with 3mm screws.

62mm x 112mm x 31mm. 1-9 52p each; 10+ 48peach.
120mm x 65mm x 40mm. 1-91169 each; 10+ 112p each.
150mm x 80mm x 50mm. 1-9 75p each. 10+ 719 each.

POLYSTYRENE -Plain inside. Top secured by self -
tapping screws. 61mm x 112mm x 31mm. 1-9 3Sp
each; 10+ 32p each.

SPECIAL OFFER
Sample Pack. 4 boxes --1 of each size, C2.10.

NEON INDICATORS
240V (built -In resistance)-150mm

lead out wires
Al 41111

Type AA Type All Type AG

Fit flinm hole and include spire clip for fixing. Red.
Amber. Clear, Opal -19p each: Green -21p each.
Type 61P -Fits 6-4mm hole -nut fixing. Red. Amber.
Clear. Opal. 22p each.

LAMPHOLDER DH
Takes either LES (with adaptor
provided) or Midget Flange r
Bulbs. Fits 13min hole -nut fix-
ing. Red. Blue. Green. Amber.
Clear. Opel. Orange. 2Sp each
(bulbs not provide.

Quotation. for larger quantities on request. All
prices Include VAT at 1%.

Please add 20p P 8 P on orders under [10. On orders
for boxes please add 25p per El. minimum 25p

maximum [7 .50.

MICHAEL WILLIAMS
ELECTRONICS

47 Vicarage Avenue
Cheadle Hulme, Cheshire SK8 7JP

GIRO NO 331 7056 Access and Barclay.
- card accepted

C W 0 only Terms of business as in
our Catalogue

Export Order enquiries welcome ICS min 1

Ofhcisi Cif Il..... At ,. ..: ',FT Ed,.ca
ho

ALL PRICES u,,lurie siA 3 end P. I P
E. N E SHOP Hi, - . ' 005 DA r,1,

1976 ISSUE 66 PAGES -3.000 ITEMS
FULLY ILLUSTRATED

- '20p CREDIT

;'--\,,,_,, VAI?LUljHBEV7TOCK
SATISF8CTION

--",,,,,,,,..., *I:giro/6NX D

NEW PRICE LIST
FOR CAT. 4a S.A.E.CT plus /0p

oti
Boxes - Cases

Kits - PC Alstifrials
-

Tools- Resistors - Rut
aAOyr STS Hewn - Capacitors -

Hardware - Sorniconduc-
$ tors - Books -Pots- Cods

-Audio Accessories - Screws
Connectors - Audio - Modules

-Vorobosrd - Transformers -
Knobs - Calculators - A11410 LOWS

kipH.-13a.uitntries.tc-..S,cdec Storage Units -

SPECIAL CAPACITOR KITS
C280 Kit -PC Mounting polyester 250V 5 of each
value 0.01, 0.022. 0-047. 0.I, 0-22uF. 2 of 0,47. 10.
21 .911 net
C296 Kit -Tubular polyester, 400V, 5 of each value
0,01. 0.022, 0047.0 1, 0- 22uF. 2 of 0 470. r251 net
Ceramic Kit -square plaque. 50V 5 of each value,
22, 33, 47, 100, 220, 330, 470, 1000pF, 220, 4700pF.
0 010. 21.6a net.

SPECIAL RESISTOR KITS (CARBON FILM 5%) (Prices
include post & packing) 10E12 iliN or 5W KIT 10 of
each E12 value. 22 ohms -1M. a total of 570 E5211 net
25E12 5W or I.W KIT 25 of each E12 value, 22ohrns-
I M. a total of 1425 212.64 net

B. H. COMPONENT FACTORS LTD.
.

MULTIMETER U4323
22 Ranges plus AF IF Oscilla-
tor 20.00011/Volt.
Vdc-O 5-1003V in 7 ranges
Vac -2-5-1000V in 6 ranges
Idc-0 -05-500mA in 5 ranges ..
Resistance -5C1-50 in 4
ranges.
Accuracy -5% of F.S.D.
OSCILLATOR -I KHz and
465KHz (A.M.) at approx. 1 Volt.
Size -160 x 97 x 40mm.
Supplied complete with carrying
use, teat leads and battery.
PRICE 29.95 net P. 8 P. 75p U4323

MULTIMETER U4324
34 Ranges. High sensitivity.
20.0000/Volt.
Vdc-0;6-1200V in 9 ranges. .,.,Vac -3-900V in 8 ranges.
Idc-0 06-3A in 6 ranges.
lac -O 3-3A in 5 ranges.
Resistance -250 -sun in 5 ranges.
Accuracy -dc and 5-21% of F.S.D.

ac and db-4% of F.S.D.
Size -167 x 98 x 63rnm.
Supplied complete with storage case,
test leads, spare diode and battery
PRICE 811-72 net P 8 P. 75p U4324

MULTIMETER U4341
27 Ranges plus Transistor Tester
16.700(1./Voll.
Vdc-O -3-900V in 8 ranges.
Vac -1- 5-750V in 6 ranges.
Idc-0- 06-600mA in 5 ranges.
lac -0.3- 300mA in 4 ranges. .
Resistance-2K0-2MCI in

ranges. Accuracy -dc -25%.
4act% of F.S.D. 0 Ilir
ife-10-350 in 2 ranges.
Size -115 x 215 x 90mm.  *
Complete with carrying
case, test leads, and battery.
PRICE 112.10 net P 8 P 75p 04341

MULTIMETER U4313
33 ranges. Knife edge with mirror scale
20.000CliVolt. High accuracy. mVdc-75mV
Vdc-1 - 5-600V in 9 ranges.
Vac -1;5-600V in 9 ranges.
Idc-130-120 microamps in 2.
lac -0 6-1500mA in 6 ranges.
lac -0 6-1500mA in 6 ranges.
Resistance-IKC)-Iin 4 ranger..
db scale --10 to + 12db.
Accuracy -do -1f%. ac -25%.
Sae -115 x 215 x 90mrn
Complete with carrying case.
test leads. and battery.
PRICE 218.09 net P 8 P. 75p U4313

(P.E.), LEIGHTON ELECTRONICS CENTRE.
59 NORTH STREET, LEIGHTON BUZZARD, LU7 lEG.
Tel - Leighton Buzzard 2316 (Std. Code 052531 /
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Do Something Useful
fora Change!

Do it in your spare time. And enjoy it. And, perhaps, you'll save yourself some money.
The secret is to be practical about the way you spend your spare time.

These practical magazines show you how.
Every month these six popular titles are packed with fascinating and constructive projects -
full instructions for making your own furniture and fitments for the home
as well as electronic gadgets for home, car or hobby.

See which 'practical' can widen your range of interests, whether in
home -improvement, hi-fi or electronics - and on jobs you really could call useful.

everyday PRACTICAL
electronics WIRELESS
June issue : a waa waa pedal,
an enlarger meter, a peak -level
indicator and a continuity tester.
OUT MAY 21

June issue : a digital frequency meter,
talking transistors and a
fault-finding guide.

30p OUT MAY 7

gillerRONIcs & AUDIO
June issue : a proportional
radio -controlled system, an audio
millivoltmeter and a
rally milometer. OUT MAY 14

35p

June issue : 15 top pick-up cartridges
compared, 12 pages of in -car
entertainment and how an innocent

35p fares on her first hi-fi
shopping spree. OUT MAY 14 30p

PRACTICAL

WO OD
LuisQ_WC10119E WORKING
June issue : a Decca 10/30 chassis
service, a Pye 173 chassis
service, a simple grey -scale
generator and video-tape copying.
OUT MAY 17 40p

June issue : a pull-out booklet on
hinges and fittings, a model
traveller's van, a traditional -style
spinster's chair and an
ironing table. OUT MAY 21 40p

Be Practical...Get aVracticar Today !
If you are unable to obtain a copy of any of the above titles from your newsagent, please contact :

Sales Manager, IPC Magazines Ltd., 66 Great Queen Street, London, WC2B 5DD
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TllTIOATMUT electronics
55.70157I5GREEN R050.1.0710014.7410 ...ENGLAND weathan 01 eel 705

De pt.2.
..

-I- 74 TTL
cloe 1-24 25-99 100'

7400 149. 12p 10p

7401 149. IA, 10p

7402 14, 12p 10p

7403 15p. 1? is 10p
7404 16p. 13p lip
7408 16p 13p. I 1p

7409 16p. 13p. 11p

7410 16p 13p. II

:I 21p4p.

20p

27p. 2. 20p

7420 16p. 13p. I 1p

7477 27p. 22;p. 18p

7430 16o. 13p 1 1p

7432 27p 21P les
7437 Vp 221p. 189

7441 5p. 62p. 5op

7442 65p. 55p. 44
7445 85p. 71p. 57p
7447 8I9 759 65p
7448 75P 62p 50p
74476 cr5p. 83p. aap

7470 30p 25p 20p

7472 25p. 21p17pri
7473 30p. 25p. ?op

7474 32p. 26p 2Ip
7475 47p. 39p 3Ip
7476 32P. 26P 21p
748? 75p. 62p. 50p
7485 £1.30 El .09 879
7486 32p 26. 2lp
7489 E2.92  E2.80 E2.10
7,190

"e: 'De 2P7491 889 88P 5B
7492 57p. Up`

30,,

7493 45p. 40p. 32p
7495 67p. 55, 45p

74100 E1.08 89p. 72p
74107 889. AP* 22P
7121 34p 213p 23p
74122 47p 39p 31p
74141 78p 63p 53p
74145 68p 58p 48p
74154 £1.62 ' £1.48 ' 84
74174 El .00 83p. 67p
74180 £1.06 88p. 7Ip
74181 £3.20  £2.50 El .90
74192 El .35  £1.14 90p
74193 £1.35  El .14 90p

74196 11 .6!  £1.34 99p

LIGHT EMITTING

0.125. .
die .lens 4,6,..

(T11209) ''''),....,..."

14 104 1004

DIODES

0.16"
dia. by

14 10' 1004

0.2"
die. lens \ ...

WEED 650) "lx".,

14 104 1004

I.C. SOCKETS

Pin Sockets, pins in strips
of 100. Just snip off what
y need. 65p per strip

The 10,44220 liektoek
Another marvel from G.I. A 16 pin
12-24 hr. Clock I.C. with 25 pin capability
and low external rie count. Supplied with
manufacturers detailed leaflet E3.95plinc.
VAT) (Leaflet alone Kit.)Full20p

(excluding case) available rowarde
end of 1975. Phone Clive for details. ElRed Ii4sT 15p. 13p.

Green 26p. 24p 2242.

Ororge 26p 24p. 22,-
Yellow 26p 24p 22p

20p. 18p 16p.
26p. 24p. 22p
26p. 24p. 22p.
26p. 2ep 22p

17p. 16p 15p.
26p 24p 22p.
26p. 24p. 22p.
26p 24p 22p.

Dual in line
8 W. 13P. 24 pin 26p. TO5
14 pin 15p xi Pin 30p. 8 pin 31p
16 pin 15p 36 pin 39 p. 10 pin 35p MOILAR0 MODULES

s,I evo et;he iplest, highly
reliable F.M. ner  

, --------

ee eh ,,,,
lb elb

r

191186 Varoclor front end E2.74
LP1185 I.f. . Strip fll  25
L91400 Multiplex decoder E8.12

[10E -0 -LIGHT
NE LED Linear CUISOrS
each device contains 10 light
eml fling diodes in a 20 pin dual -
in -line package. Ideal for solid
stole anologue meters or dials
Red and Green E3.25 .. Check on
Yellow, some in stock non,.

DISPLAYS
. 6'

eL.-4
____L -_-,:jt

-... i

4 4 ,,,, I i

4.) A) t..1;:i

PHOTO -DARLINGTON
Vice 25v 2N5777
Vcbo 25v 7, 2
Vebo 8v ,.(// h

II 250 mA
Pd 280 rn W if,
Hie 2500 MO 

0.33" Litronix 01. 707 Series
0.33" Monsanto MAN 50/70/84'3600
0.33: Xciton XAN 70 Series
0.43. Manson. WAN 4000 Sees
0.63 Litronix 01747 ...tomb& Series

NOTE, MAN 4000 Series

le,14/./. all £1.82. each (Red o ly)
.I/ 4_4 all £1.82. Each (Red, g ten, yellow, Orange)

/4 all El .49. Each (Red Green, yellow)., -.,(,j, all £2.32. Each (Red, Green, Yellow, Orange)
',/,/ all £242' Each (Red only) C/C as C/A

0.6 )(elan Red 11.79; Green and Yellow £2.42
pin on, ore 14 pin dil the same as MAN 50; 70 and BO series.

In,, cool Red GaAs7
Motorola MLED 500
in a 1092 pactiOge

...,

""-.....;"----- I5P 

l=r7P1111.174:Mrillnun Bulk Burl, Power enables o
,erwot of our Special Offer

a33 -,L IT '07, 99p! ,inc . VAT.
Performance

/
Short Perin Catalogue

x =IIguaranteed.

0 T ISOIATORS
IL I dN20or 111116
6 pin ;Most', standard porkove
2.500 isolation El .00.

for your free cops seed e S.A.E.
C .Moe Linton Zenon Regulators Resistors Switches
Audio .0 's Memories ' Recliners Triacs Pots Boxes

Ruch° I .0 's Modes Heat Sinks SCR's, SCS's Vero Tuning Coro
TV I .0 's  romistars Coppeicon Bridges Coils Connectors

MAINS TRANSFORMERS

g pp. Iti 1118

CE11::
III=2
.

sea -of -the-art MOS LSI chip contains
all the ogic necessary for o 3; decade, dual
slope integratirg, automatic polarity detecting
DVM Supplied with free dons and circuit
booklet. AV -S-3507

SecondariesThis
6-0-6V 100 mA 99p
9-0-9I 100 mA 99p
12-0-177 100 rnA 99p

20-0-20V I A £3.45
24-0-24V 0.5A £2.95
78-0-28V I A £3.95

IA 2A dA

0-9-17 V - E2.49 £3.57 £4.55 
0 -12 -15 -20 -?4-30 V - £3.47 F.4.65 -
0 -24 -30 -40 -d8 -60V - £5.18 E7.02 -
0-19-25-33-40-50V £3.47 £4.65 £7.24 -

P 8, P on transformers 20% of price, min 25p.

OUR PRICE ONLY £6.59. Ell
(Doto and Girton Booklen clone TOp.1

Items followed by °verse" customers Postage and Packing 25p
inc VAT et 6% al deduct '  from Orders for over PR poet
others include 12i, item.- , from Albers free Except transformer.

Doto Sheer and photocopy service
ovoilable at lOp per poge
CALLERS ARE WELCOME

SYNTHESISER
Modules by Dewtron®

4 44 - -
rig

.1t4 4 s.Phd

.1

111
-

.. 1111111%

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 0/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

G8CZW DIGITAL FREQUENCY METER

COMPLETE KIT E54-00 Inc. VAT and Post
ZN1040E Count/Display I.C.
Integrated Circuit Peck
01_707s and Filter
Semiconductor and Diode Pack
Resistor end Capacitor Pack
Logic end Display P.C.B.
SNIHT Crystal
Transformer 8-0-8V I* 40p P

P.)

£11-90
£f 2S
£721
f.2311
[34111
34-04
£345

£2.45

I.C. Sockets Pack £2. 30
Switches, Knob. BNC Sockets.

etc. 34.18
Hardware and Wire Peck 31.45
Case -two-tone PVC -faced steel

punched and lettered (f- 759
P. 8 P.) (Si 75

Spare min. BNC Sockets (SO ohm! &Sp
Spero min. BNC Plugs (50 ohm) 70p

All prices Inc. VAT at the standard rate
Plasma add 209 P. & P. for packs. S.A.E. for lists.

CD Electronics (Oldham) Ltd.
83 Lees Road, Oldham OL4 1JW. Tel. 061-624 8812

Due to the time lag involved
in publishing, readers are
advised to check with adver-
tisers about changes in prices,
post Budget VAT rates, etc.,
before sending any money
orders or cheques.
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j Texan Amplifier
as featured by

PRACTICAL WIRELESS
SOLE U.K. DISTRIBUTORS - HENRY'S

8141419tvidWireeroak
£32 KIT PRICE INC. VAT + £1.00 p&p,

Built and tested £42.00 Inc VAT +Et 00 p&p.

Build the Teun stereo amplifier, thew yomcarrbe
doubly proud I Fora start, you'll own a superb horns
entertainment unit. And have had all the pleasure of
doing It yourself, with the Henry's kit.
Look et the Taus specification
Incorporating fully integrated stereo preamp and power amp,
with 6 IC's, 10 transistors, 6 rectifiers and zener diodes. Plus
stabilisied, protected circuitry, glass fib pcb; Gardeners
low -field low -line mains transformer; all facilities and
controls. Slim design, chassis 14r x fr x 2" overall. 20 watts
per channel RMS, less than 0.1% distortion at 1 kHz.

TEXAN FM 03.50
TUNER KIT

inc. VAT+ 50p 060

Built and tested E28.50 inc VAT
50p p&p

Build the matching Texan stereo tuner !
FeatureSadvanced varicap tuning. Phase
lock loop decoder. Professionally
designed Circuit. Everything you need is
in the kit. From the glass fibre pcb to the
cabinet itself. Excellent spec :2.5 uV
aerial sensitivity. 500 my output
(adjustable). Tuning range 87-102
MHz. Mains powered.
THE NATURAL FOLLOW-ON

Henry's latest
ELECTRONICS
CATALOGUE

* Can he
hulk Stage
by stage
Ask for
leaflet 5
* Everything
necessary
supplied
Full after
sales
service and
guarantees.

VIDEO SPORT
1,71
_ -

An Up -to -the
minute game.
Plugs info

your own TV aerial socket.Switch on. And
you're awayChoose your

game - football, tennisor hole -in -the
-wail. Absolutely

TV.
safe. For you.

Your children.
And YourMains powered.

List Price
HENRY'S PRICE E42.50

£25.00
inc.VAT, 50p p&p

* OVER 10.000
ALREADY SOLO
*IDEAL GIFT

For this latest edition, we have
made hundreds of changes and
additions. Features now include:

* over 5000 items-  over HO patties
many new * aasy-to-u, complet

* tree 50p voucher inside alphabetical Index
vary copy * section index

* xidurrux everything * everything at
niredd by amateurs competitive price.
end professionals

ONLY

50p
FREE to Educational Establishments when 200
ordered on official headed notepaper car,/ Pack

-710frotys All mail to: Henry's Radio
303 Edgware Rd.London W2

LONDON W2: 404/6 Edgware Road. Tel: 01-402 8381
LONDON W1: 231 Tottenham Ct Rd. Tel 01-636 6681

*NOTTINGHAM 94i96 Upper Parliament St. Tel. (0602) 40403
*READING, BERKS

. 130/131 Friar Street. Tel: (0734) 583230
*HARROW 190/4 Station Road. Tel: 01-863 7788
*CROYDON: 110 North End.

Tel . 01-681 3310
Please Note: MallOrder Customers

VAT DOWNVANTOVERP

HERY'S WILLAYMENTSCREDIT ANY

TRANSFORMERS
ALL EX -STOCK -SAME DAY DESPATCH. VAT8%

MAINS ISOLATING
Prim. 120/240V. Sec 120/240V

Centre by with screen
Ref VA F a P Ref
No (Watts) I' p No
07' 20 3.77 58 111

149 60 4.511 72 213
150 100 5.33 65 71
151 200 1.54 12 18
152 250 10.32 41 70
153 350 1247 41 108
154 500 14.33 81 72
155 750 21.14 SRS 116
156 1000 30.57 IRS 17
157 1500 34  89 SRS 115
158 2000 38.92 IRS 187
159 3000 61.48 IRS 226

115V or 240V sec. only'
30 VOLT RANGE

Prim. 200/240V. Sec. 0-12-15-20-24-10V
Rol Amps 18 P
No. r p
112 0.5 1.90 se
79 1.0 2.52 72

3 2.0 3.77 72
20 3-0 4.70 85
21 40 5,54 85
51 5 0 6.75 97

117 60 7.52 12
se 8.0 1020 25
ay io 0 1036 41

00 VOLT RANGE
Prim. 200/240V. Sec. 0-24-30-40-48 60V
Ref Amps. Jd P
No
124 05 2 f44 72
126 10 3.69 72
127 2 0 5.33 65
125 30 7  90 97
123 4.0 9.19 - 41
40 5 5 10.24 " 25

120 6 0 1207 - 41
121 80 15  75 DRS
122 10 0 19-40 IRS
189 12 0 2025 IRS

12 AND OR 24 VOLT
PRIMARY 240-250 VOLTS

P P
ITV 24V
05 025 1.54 OR

10 0.5 1M 58
2 1 2.41 58
4 2 2.97 72
6 3 443 72
8 4 505 65

10 5 550 85
12 6 5.10 97
16 8 7.48 97
20 10 1091 1 61
30 15 1420 1 41
60 30 1767 BRS

SCREENED MINIATURES Pd P
Ref mA Volts
238 200 363 1.12 39

212 IA. IA 06,6-6 1.83 46

13 100 9-0-9 1.54 25

235 330.330 0-9.0-9 1.48 25

207 500.500 0-8.9. 0-8-9 2.02 51

208 16.16 0&9.08-9 3.07 58

236 200. 200 0-15, 0-15 1.51 25

214 300.300 0-20.0-20 2.63 58
221 700 Id C 120-12-0.12-20 2.39 58

208 1A. IA 0-15-20415-20 3.63 72

203 500. 500 0-1527415-27 3.15 72

204 IA. IA 00527)01527 4.14 72

9112 500 12.15-20-2430 1.17 58

BRIDGE RECTIFIER!
50V 2A 35p

1000 2A 40p
200V 1A 45p
400V 4,1 6Sp
600V 2A SOp
500V 10A(PM 7A6) 0.35

P d P 15 VAT 140/0

TEST METERS
AVO 8 MK5
AVO 72
AVO MM5
AVO TT189
Cases and Accessories

P AP fl 10 VAT 8%
ANTEX SOLDERING IRONS

15W C2.90, 18W 0.70, 25W i2 45
Kit [390

Stand for above t1.13.
P e P 25p VAT 8%

MAGNETIC TO CERAMIC
CARTRIDGE CONVERTOR
Operating voltage 20-45V

only [2 65 P & P 18p VAT 14%

65.86
C21.73
C20.04
C24.52

50 VOLT RANGE
Prim. 200/240V. Sec. 0-19-25-33-40-50V
Pal Amps P & P
No r p
102 05 2.71 58
103 1 0 3.55 72
104 2 0 49S 65
105 30 6.10 97
108 4 0 7. oft 1 12
107 60 12.71 1 25
118 8 0 13 63 1 61
119 10 0 17.75 BRS

AUTO TRANSFORMERS
Ref. VA Auto raps
No. (Waft,)
113 20 0-115-210-240 1 75

64 75 0-115-210-240 3415
4 150 0-115.200-220-240 4 33

66 300 0-115-200-220-240 II 11

87 500 0-115-200-220-240 9.311
64 1000 0-115-200-220-240 1436
93 1500 0-115-200-220-240 1102
95 2000 6115-220-220-240 25  41
73 3000 0-115-200-220-240 36114

P P

72

72

es
125
1 61

BPS
BPS
BPS

CASED AUTO TRANSFORMERS
240V mains lead input and U S A 2 -PIN
outlets

20VA [329
150VA Ell 37
500VA [10 97

1000VA [1630
2000VA CU 71

P & P. 72p 113W
P & P 115p 4W
P P Cl 25 67W
P  P BRS 64W
P & P BRS 95W

HIGH VOLTAGE MAINS ISOLATING
Print 200/220V gr 400/4401/
Sec. 10011200 Qf 200/240V

VA Rot

60
350

1000
2000

243
247
250
252

4.37
10.93
26,31
44,12

P &

97
1 41

BRS
BRS

PLUS

BSR MINI -DECK
4 Speed Autochanger [6 00

P. P 72p VAT 14%

NEW STEREO 30
COMPLETE STEREO CHASSI! INC
7 - 7W RMS AMP, Pre -amp. power
supply. front panel. knobs needs
mains trans ) Stereo 30 [15.75 -Mains
trans [2.45. Teak veneered cab
[3.65. P & P 85p VAT 14%

POWER UNIT
CC12-05 Output Switched
3-4-5-6-7 5-9-12V at 500mA. [4,08. PA P
48p VAT 14%

HIGH QUALITY MODULES
3 W PUS Amplifier E2 30
5W RMS Amplifier L2.65

10W PUS Amplifier [2.95
25W RMS Amplifier [3.95
Pm -Amp for 3-5-10W [4.03
Pre -Amp for 25W [13.20
Power Supplies 3-5-10W Up
Power Supplies 25W [3-00
Transformer 3W C1,48
Transformer 5.-10W [2-13
Transformer 25W 02.60
P d P Amps Pre-Amps/Power Sup-
plies 18p
P & P Transformers 37p VAT 14"),

ELECTROSIL
METAL OXIDE RESISTORS

Style Tol. Omic Range
Pricelper 150

TM 2% 10f1-300kf1 T10.50
5% 10(1-3004 T6.00

TR5 2% 1011-470k (2-50
2% 5106(1-ikin L2.60

TR6 2% 10C1-4711 018-50
2% 5111-510kfl El .50
2% 5609-2MC1 [1650

166 2% 10O -511C1 11154
2% 100C1-100kfl [1060
2% 1109-1Mr1 [1790

OTY-P 0 A P & P. 25 i100
PLEASE A JD VAT AFTER P & P

Audio Accessories and Bargain Component Paks.
Semi -Conductor stockists.

Callers welcome (Mon -Fri) or send stamp for lists

Barrie Electronics Ltd.
3,THE MINORIES, LONDON EC 3N 1BJ

TELEPHONE: 01-488 3316/8
NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST.
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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 GMG Classified Advertisement Manager, Room 2337, "Practical Electronics" IPC MAGAZINES LTD.,

Room 2337, King's Reach Tower, Stamford Street, London SE1 9LS. Tel. 01-261 5918

RECEIVERS AND COMPONENTS

MINIATURE CARBON FILM RESISTORS. 5%
fW, ;W, E12 Series. 22ohni to 1M12. 10
for 16p, 50 for 60p, 100 for 85p, p. R p. 10p.
Mixed values and wattages to your choice.
OANDAR, Freepost, Reading RGI 1BR.

S 012515 0.2 INFRA RED
550uW
Axial lead 49p

1  5mW M.10
6mW VI .55

LED RED 19P

G.V 27p 33n'panel
clip ip OR 27p 3313 ORP12 55p
OPTO-ISOLATORS
1174 1.5kV. 150kHr 51

4350 2 kV 51.111z 2245

SCR's 50V 100V 400V

105 10 5p 27p No
10663A 7p 35p Sep

TRIAC T05 2A 400V 409Data free wItb ell OPTO

AC125.6/7,8 15p
AD161,162 40P
AF117 20p
AF124 5,6,7 34p
BC,107 8'9 9p
BC109C 12p
BC147 8:9 10p
BC157 8.9 11p
BC167.13/9 lip
BC169C 12P
BC177.8.9 17p
BC182 3,4L 1Ip
BC186,7 30p
BC2123 4L lap
BCY70.71i72 13p
BF194.5 12p
BF196/7 14p
BFv50:51 lop
BFX29 3013

BFX84 24p
BSX19/20 16p
0071 10p
2N706 10p
2N1711 20p
2N2219 20p
2N2904 5/6/7 16p
2N2904/5/6A lop
2N2926(R) 7p

2N292610) 12p
2N3053 15p
2N3054 45p
2N3055 41p
2N3702/3/4 12p
2N3903/4.Si6 16p
2N2646 35p
MPF102 40p
2N3819 2Sp
2N3823 30p

VOLTAGEREOS
5V 7805 Plastic

12V 7812 1 Amp
15V 7815 all
18V 7818 11.50
723 DIP14 50p

BRIDGE RECTS.
2A 50V 30p
2A 100V 36p
2A 200V alp
2A 400V 46p09100 Diec 21p

N914 3P
N4001 5p
N4002:3 Bp

N400*5 7P
N4006/7 Sp
N4148 ....

0A47 Z"0A70 0579 Bp
0A81 OA90 7p
0A91 0095 Op
0A200 OP
0A202 7P

ZENERS BZY88
2,7-33V 913

NE555V 60p
NE556 0,10
LM380 £1 00
ZN414 £1.10
7400 1813

D.I.L. SOCKETS
8 -pin 12p
14 -pin 13 p
16 -pm lap
Mica . bushes
TO3 7066 5p
Delo Pen 70p

OP. AMPS
709 all 25p
741 8 -pin 29p
748 D.I.L. 36p

PRICES INCLUSIVE + 15p P. & P. (1st class)

ISLAND DEVICES, P.O. Box 11, Margate, Kent

SEMI -CONDUCTOR CATALOGUE low ready,
including data and applications, 15p., inc. post.
AUDIO -OPTIC'S, 19 MiddleWilV, Chinnor.
Oxon.

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

TURN YOUR SURPLUS capacitors, transistors
etc. into cash. Contact COLES-HARDING
A: CO. P.O. Box 7, Frome, Somerset
Immediate cash settlement.

A -MP 14 PIN DIL IC HOLDERS with non -
rev's dip, I I p each; 10 for El. Photo Coupled
isolator 4N25 6 pin Di!, 90p; 10 for E8. Zener
diodes. IN534113 6.2 volts 5 watts, Sp each; 10
for 70p. BZX79 5.1 volts 400 rnW, 8p each; 10
for 60p. IZI5 15 volt I watt, 10p each; 10 for
90p. IN914 50 for LI. Motorola 2N3055, 50p
each, 10 for L4.50. Liner Zener Diodes 6v, 7v,
flv. 9v, 10v, 1 I v, 12v, 13v, I5v, I6v, I813, 20v, 22v,
39v, all 10w, 20p each. Bush set for T.I.P.
transistors, 10 for 20p; 100 for LI-75. MPS955
and MPS952, 30p each; 10 for 12-50. Minimum
post 20p. All prices include VAT. All com-
ponents full spec. FIELD ELECTRIC LTD,
11 Shoals, Road, Bonham Wood. Huts. 01-903 6009

Inc.oreVAT (plus
following:

P. & P.)

Mains T/F 240V PRI/240V 20mA + 20V 50mA
SEC
Pulse TIP
HV spark TIF
Discharge tube Seimens KASO2
Motorola Uni Junction 2N4871
Ferranti transistor ZTX450 and heat sink
ACI28 A73I4 transistor
1 A fuse 250V 20mm a 5mm

20mm x 5mm P.C. MTG fuse holder
6 Diodes
13 Capacitors
16 Resistors
All the above are mounted on a P.C. board but
guaranteed unused.
Some boards fitted with up to 3 continental
cradle relays. These will be despatched to the
early birds whose orders are received first, at
no extra charge.
PAYLOR CONTROLS LTD.
I Wellington Gardens
Bury, Lancs. BLS 2PQ

BRAND NEW COMPONENTS BY RETURN]
Electrolytic Capacitor, 16V, 369. NV -0.47. 1.0.
2.2, 4.7 and 10mF 5p; 22, 47 Hp (50y Mg): 100 7P
(50V 80: 220 89 (30V 10p); 200 lip (50y 16p);
1,000 (16V) 15p, 1,000 (25V) 18p, 1,000 (50V) 22p.
Subminiature Tantalum Bead Electrolytia-0.1,
0.22, 047, 1.0, 2.2 at 35V, 4.7/25V lip: 10/25V,
22/16V, 47/61( and 100/3V 1213
Mullard Min. Ceramic E12 Series 68V 2%-10-47yF
3p; 56-330pF 4p. Ceramic plate 50V El2 series
22-1,0000, and E6 eerier 1,500-47,000pF Ep.
Polystyrene E12 Series 83V Horizontal Mounting -
10 -19000, 3p; 1,200-10,000131' 4y.
Mullard Polyester 250V Vertical Mounting 58
Series -901-0.1 4p; 005, 022 Op: 0.33. 0.47 11p;
0.6811p; lb 13p; 1.5 209: 2.2 229.
Mylar (Polyester) Film 100V Vertical Moulding -
0.001, 0002, 0005 3p; 0.01, 0.02 004, 0.05 4p.
Miniature Resistors Highstsb. E1E Series 6% -
Carbon Film ;W 1 0-10M 0 (100 100 up) 1P;
Metal Film ;W 1011-2M201.5p. Metal Film OW
100=2-711 1.15p: Metal Film 1W 270-10M0
1-75p.
1504148 3p; 1N4002 5p; 1N4006 7p: 1N4007 09:
BC107/8/9, 147/8/9, 157/8/9, BF194/7 Op.
Fuses 20mm glass, 1;in glass, 1 in ceramic 2p.
Post 10p (free over 24). Prices inclusive of VAT.

THE C.R. SUPPLY CO.
127 Chesterfield Road, Sheffield 58 ORN

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.
Tapped Auto Transformer, 240V -110V,
80 watts, 42 P.P. New.
Heat Sinks 5 x 4in, drilled for 2 TO3
transistors. New 65p.
Transformer 240V primary 25 volts at
11 amps. New E2. P.P.
FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 2IX 2X If in with
circuit, Ells P.P.
Crouzet Geared Motors 240V. 5/6/15/20
r.p.m. New LI '75 P.P .
Panel with 3 I amp F/W bridge rect. 6
transistors, 5 pre set pots, etc., etc. Price 3
for LI75 P.P.
Panel with 2 small Burrough's Nixie tubes,
£l-65 P.P.
Panel with 220 approx. marked IC's only
E4.50 inc. VAT. P.P.
Memory Array Panel. E1.50 inc. VAT. P.P.
Electrolytic Capacitors. 2,500 at 40V.
Size 3 x I iin. 2 for EI P.P. NEW.
Transformers. 12-0-12V, 100mA, 1115 inc.
P.P. 9-0-9V, 100mA, i1.25 inc. P.P. 6-0.6V,
100mA, El 15 inc. P.P.
Transformer. 22 volt, 100mA, El '25 P.P.
Transformer. 45 volt, 2 amp, E338 P.P.
P.C. Board. S/S, Six 5+ in, 10 for ENO P.P.
Power Unit Components Transformer.
18 volt 1 amp F/W bridge rectifier, 2 1250
mfd capacitors, all new 11.60 per kit. P.P.
Mixed Pack of C280 series Mullard capaci-
tors. 100 for 1110 inc. P.P.

Tel. 061-236 1541
All prices include VAT and P.P.

500 COMPONENTS. Resistors, capacitors,
diodes. transistors, pots, coils, etc. Identified,
formed leads, fall -out and surplus. Good value
at 21-60. All inclusive (U.K. postal rates only).
C.W.O. please to: L. PENSENEY (PE), Bank -
head Farm, South Queensferry, West Lothian.

Precision Polycarbonate Capacitors
All High Stability -extremely Low Leakage

440 V A.C. RANGE 63V D.C. RANGE
Value(4pDimes-)

lions
Pricem)each

. L D 0.01-0.2 6148 70p 00p
0.1 27 12.7 68p 0.22-0.47 111.8E 77p Sip
0.15 27 12.7 80p 0.68 1144 84p My
0.22 33 16 889 1.0 61.08 Olp 60v
0.25 33 16 929 1.5 61-74 61.16 07p
0.33 33 16 99p 2.2 61.98 61412 76p
0.47 33 19 1110 3.3 62.40 81.80 99p
0.5 33 19 11.16 4-7 62.82 611113 SIAS
0.68 50.8 19 81.26 6.8 13.48 1242 61.47
1.0 50.8 19 21.37 10 3498 63412 82.01
1.5 50.8 25.4 61.64 15 67.14 14.76 4288
2.0 50.8 25.4 81.95 22 8688 18.44 8349
TANTALUM BEAD CAPACITORS -Value available:
0.1, 022, 0.33, 0.47, 0 68, 1.0, 2.2, 3.3, 4.7, 13.80F at
15V/25V or 35V; 1000F at 16V/20V or 25V; 22.0µF at
6V/10V or by; 33.00F at BV or 10V; 47.0µF at 3V or
6V; 100.0pF at 3V. All at 12p each, 10 for 11.10., BO
for IV, 100 for SP.
TRANSISTORS 41,1.0.'s
BC107/8/9 Op BC212/212L 12p 2N3055 60e
*RCM 12p BC213/213L llp 0071/2 20p
BC147/8/9 10p BC214/214L lip NE555TImer6ly
BC153 lop 131194/5 1Ep 741C Spin DIL
BC154/7/8/9 1.6p BFY50/1/2 20p 8613
BC182/182L lip AF178 40p ZN414 61.16
BC183/183L lip AF2.34 88p SN76013ND
BC184/184L lEp 2N3702/4 lip 81.60
POPULAR DIODES -11014 13p, 8 for 45p, 18 for 90p;
IN916 8p, 6 for 45p, 14 for 90p; 1844 5p, 11 for 50P.
26 for 1140, 1N4148 Op. 6 for 27p, 12 for 489; 1N4001
50; 002 6p; 003 fib; 004 79; 005 710; 006 Sp; 007 8IP.
LOW PRICE ZENER DIODES-400mW, Tol. ±5% at
5mA. 3V; 3V3; 3V6; 4V7; 5VI; 5V6; Ova; 13178; 7V8;
8V2; 9V1; 10V; 11V; 12V; 13V; 13.5V; 15V; 16y; 18V;
20V; 22V; 24V; 27V; 30V; 33V. All at 7p each, 5 for Sip,
10 for 65p, 60 for 63.12. SPECIAL OFFER: 100 Zenere
(may be mixed) for 66.00.
RESISTORII-HIgh stability, low noise carbon film 5%
kW at 40°C, OW at 70°C. El2 series only -from 2.20
to 2.2510. ALL at 1p each, Ilp for 10 of any one value,
70p for 100 of any one value. SPECIAL PACK; 10 of
each value 2.211 to 2.2510 (730 resistors) Se
SILICON PLASTIC RECTIFIERS -1.5 amp, wire -ended

P.I.V. 7p (4 for 26p); 400 P.I.V. 89 (4 for 30p).
BRIDGE RECTIFIERS -24 amp: 000V 40p; 350V 46p;

SUBMINIATURE VERTICAL PRESET8-0.1W only:
.411 at lip each; 50; 100; 220; 470; 680 ohm; lk; 210:
407; 608; 10k; 15k; 22k; 47k; 100k; 320k; 680k; 131:
2515; 5M.
PLEASE ADD 20p POST AND PACKING ON ALL
ORDERS. EXPORT -ADD COST OF SEA/AIRMAIL.
Add 8% VAT to all items except those marked with 

which are 120%
Send S.A.E. for additional stock lists.

Wholesale price lists available to bona fide 'companies.
MARCO TRADING (Dept. P.2)

The Old School, Edstaston, Wem, Shropshire
Tel:WM:all 464/465 (STD 094 872)

(Proprx Minicost Trading Ltd.)

Valueiff f1% 2% *5%

METAL BOXES/INSTRUMENT CASES. Range
of over 100 standard sizes with punched holes
to your specification if required. B.M.S. cut
to size. Components. Audio equipment, kits
and complete. 2 x 6ip stamps for lists.
NOTTINGHAM AUDIO SERVICES, 13/15
Foxhall Road, Nottingham, NG7 6NA.

Bank of 20 Neons 74p (16p); &figure resettabl
Counter 18/22 v, works on 12, L250 (50p); Box
with 20 x LA2 Pot Cores + 20 x I% Caps 141.75
(75p); Copper clad Pax Panels sr x 6-75P,
12' x 12' 75p; 17+" x 91"78p; ar 91" 3-LI -25;
Fibre Glass 121" x 7' 90p, 15" x 34,65p, 7' X 13'60p,
Double -sided plus 10%. All CP. 74 Series ICs on
Pane I (s) 10-85p ( I Op); 100 Ass: Polystyrene Caps
80p (10p). Lists 15p. Refund on purchase.

7 lbs assorted components C210 c.p.
J. W. B. RADIO

2 Barnfield Crescent, Sale, Cheshire M33 I NL
Postage in brackets 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
Withering, Sussex. Tel. West Wittering 2023.
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MAD, MAD PRICES FOR TTL!!
(All famous makes. Prices include VAT)

7400 0.09 7447A 0.71 74107 0.27
7401 0.10 7448 0.73 74109 0.54.
7402 0.10 7450 0.11 74121 0.27
7403 0.10 7451 0.11 74122 0.43
7404 0.10 7453 0.11 74123 0.54
7405 0.10 7454 0 I 1 74141 0.65
7406 0.27 7460 0.11 74145 0.70
7408 0.11 7472 0.22 74150 1.05
7410 0.09 7473 0.24 74151 065
7411 0.20 7474 0.25 74153 0.65
7412 0.16 7475 0.44 74154 1.35
7413 0.27 7476 0.27 74155 0.65
7414 0.65 7480 0.38 74157 0.86
7417 0.26 7483 0.74 74160 1 OS
7420 0.10 7484 0.87 74164 1.19
7422 0.20 7485 1.03 74174 0.97
7425 0.26 7486 0.27 74175 0.92
7427 0.26 7489 2.70 74181 1.94
7430 0.11 7490 0.35 74190 1.25
7432 0.14 7491 0.54 74191 1.25
7437 0.24 7492 0.38 74192 1.08
7440 0.11 7493 0.38 74193 108
7441 0.63 7495 0.54 74195 0.76
7442 0.57 7496 0.69 74196 1.03
7445 0.60 74100 0.97 I N41 48 0.02
ZTX107 0P09 ZTX108 0.07 ZTX109 0.09
1N4001 0114 1N4003 0.04 1N4004 0,04

Intel 2102 I k Memory E3
DL707E 0.3in. Display 0969

Min. order C2. P. & P. 20p (lit class) C.W.O.
Send S.A.E. forlfull list

J. C. JONES (Dept. PEI8)
46 Burstellars, St. Ives, Cambs.

PEI7 4XX
(Mail Order only)

TAPES

TAPETALK
THE NATURAL WAY TO LEARN

Two C60 cassettes entitled
INTRODUCING TRANSISTORS

£5.44 plus 55p VAT/P. & P.

TAPETALK, P.O. Box 99 (PE)
Milton Keynes MK3 SBR

Tel.: Milton Keynes (0908) 77710

ELECTRICAL

STYLI AND CARTRIDGES. For the best at
keenest prices send SAE for free illus. list to
FELSTEAD ELECTRONICS (PE), Longley
Lane, Gatley, Cheshire, 8K8 4EE.

PROFESSIONAL SERVICES

PATENTS AND TRADE MARKS. KINGS
PATENT AGENCY LIMITED (Est. 1886).
B. T. King, Director, M.I.Mech.E., Registered
Patent Agent, 146a Queen Victoria Street,
London, EC4V 5AT. Booklet on request.
Tel. 01-248 6181. Telex 888805.

BOOKS AND PUBLICATIONS I LADDERS

TV REPAIRS MADE EASY
Four easy to follow repair manuals cover the
mono sets and three cover the colour sets
from the early dual standards to date. Priced
at only £3.50 each, you just send make/model
no. (chassis type if possible) plus cost to receive
manual covering the set by return. P. & P.
50p up to E3, CI over 3.
British Colour TV Circuit Diagram Manuals in
2 vols. cross referenced to the above repair
manuals at 1.1110 (P. & P. El) each. All mono
sets circuits in I huge manual (or same price.

TV TECHNIC, 76 Church St.,
Larkhall, Lanarks ML9 1HE

Tel. (0698) 883334

LOGIC. Reliable step-by-step design tech-
niques for the non -specialist are described in a
new Oxford book, "Problems and Solutions
in Logic Design", by D. Zissos (1976). Over
50 problems with fully worked out solutions
demonstrate the design steps. Obtainable
from your bookseller, 163.50; paper covers 111.75.

START YOUR OWN BUSINESS

REWINDING ELECTRIC MOTORS
This unique instruction manual shows step by
step how to rewind motors, working part or
full time, without previous experience.
Everything you need to know easily ex-
plained, including where to obtain materials,
how to get all the work you need, etc., etc.
A goldmine of information and knowledge.
Only E3.6S pus 25p P. & P. From:
MAGNUM PUBLICATIONS, Dept. PES

Brinksway Trading Estate, Brinksway
Stockport SK3 OBZ

Overseas Distributors wanted.

SERVICE SHEETS

SERVICE SHEETS, radio, TV, etc. 10,000
models. Catalogue 24p plus S.A.E. with
orders -enquiries. TELRAY, 154 Brook Street,
Preston, PRI. 7HP.
BELL'S TELEVISION SERVICES for service
sheets, manuals and books on Radio/TV,
etc. Service sheets sop plus S.A.E. Service
sheet catalogue 25p. Back issues of magazines
from April, '74 onwards. Cover price plus 12p
post. Free booklists on request.. S.A.E. with
enquiries please to: B.T.S. 190 Kings Road,
Harrogate, Yorkshire. Tel. Harrogate (0429)
55885.
SERVICE SHEETS for radio, TV, tape re-
corders, stereo, etc., with free fault-finding
guide, 50p and S.A.E. HAMILTON RADIO,
47 Bohemia Road, St. Leonards, Sussex.

EDUCATIONAL

TAPETALK
THE CLEVER WAY TO LEARN

TWO C60 Cassettes entitled
INTRODUCING ELECTRONICS

45.44 plus 55p VATIP. Si P.

TAPETALK, P.O. Box 99 (PE)
Milton Keynes MK3 5BR

Tel.: Milton Keynes (09013)77710

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.
77IT, Intertext House, London, SW8 4UJ.
TcI. 01-622 9911 all hours).

TECHNICAL TRAINING.
Get the training you need to move up
into a higher paid job. Take the first
step now -write or phone ICS for details
of ICS specialist homestudy courses on
Radio. TV. Audio Eng. and Servicing.
Electronics. Computers; also self -
build radio kits. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
771T, Intertext House, Loudon, SW8 4W.
Tel 01-6229911 (all hours).

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.
77IT, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

LADDERS, varnished 20' 9" extd. S1582.
Carr. £1.40. Leaflet. Also aluminium ext. and
loft ladders. Tel. Telford 586644.

FOR SALE

OSCILLOSCOPE. Advance 1000 Dual Trace.
Hardly used, 5150 o.n.o. Bradford (0274)
815082.

GENERAL PURPOSE TRANSISTORS -mixed
lots of 131E4003, BC10/3 and BC109-125 per
1,000. G.R. INTERNATIONAL ELEC-
TRONICS LTD., Almondbank, Perthshire,
Scotland, P111 3NQ.

WE HAVE 5 x QUAD CP 50E Power Amps
in stock, which we would dearly like to cleat.
They are boxed, new. Will sell for SIM each or
9250 all together. Phone 888 7487. Ask for
Remy.

PRACTICAL ELECTRONICS. Complete set un-
bound. Nov. '64 -May '76, except Dec. '73.
Offers: Mr. ANGEL. 01-736 4057.

P.E. MAY 69. Electronic Organ, complete or
sections. Reasonable offers to: HILL, 14
Rothesay Terrace, Bedlington, Northumber-
land.

AKAI TAPE RECORDER, minus electronics,
suitable for P.E. Tape Link, 512.50.
SHEPPARD, 17 Westbourne Avenue, Hull.

LIMITED OFFER, M315314 clock chips, full
spec. with data, 12.65 inc. P. & P. L.B., 43
Westacott, Hayes, Middlesex, UB4 8AH.

CHEAP UNUSED COMPONENTS for sale,
resistors, transistors, condensers, relays,
switches, etc. Send for list to: G. WATTS,
236 Dill Hall Lane, Church, Nr. Accrington,
Lancs.

FOR SALE. Home constructed 3 -manual elec-
tronic organ; 95% complete, excellent buy for
amateur electronics engineer. Only 1120, o.n.o.,
worth many more times this amount in com-
ponents alone. Also large speaker cabinet 6150,
will sell separate if required-RAVENS-
THORPE UNITED REFORMED CHURCH
(42), c/o 18 Uplands Drive, Mirfield, WF14 9LY.
Tel. 495149.

PRIVATE SELLER has seven, three octave
keyboards c -c IS each.. S.A.E. for details:
R. FOLLETT, 26 Arbor Lane, Winnersh,
Berks., RG11 5JD.

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)
367 Kensington Street

Bradford 8, Yorks.

MISCELLANEOUS

PRINTED CIRCUIT BOARDS. Supplied com-
plete, glass fibre with a soldering varnish
finish. (6p per sq. in. P. & P. 30p). R. DAR-'
LIMN, 1 Valentine, Drive, Oadby, Leicester.
Tel. (0533) 716273.

ENAMELLED COPPER WIRE
S.W.G. 116 reel fib reef
10 to 19 £2.40 £1.35
20 to 29 £2.45 1140
30 to 34 £2.60 £I.50
35 to 40 Q$5 1160
All the above prices are inclusive pf postage and

packing in the U.K.
COPPER SUPPLIES
102 Parrswood Road, Withington,

Manchester 20
Telephone 061-445 8753
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MISCELLANEOUS

BUILD THE TREASURE TRACER

FMK III Metal Locator

VarICAP tuning
Britain a beet Wing metal locator Rd
Fttea with Faraday enroll
Speaker .0 earphone operation
4.000 already sold
Prebuilt search cod assembly
Five tranetelor circuit
Thoroughly prof...1W flnoh
Yu only need soldering den ficroon
driover, Wien . snipe
As seen on BBC -I and BBC -2 TV

Send stamped. 001.50 enve10pe
for leaflet

Complete £12.50 Bunt end £17.50Kit .410
Post 85p C1 00 VAT IV, Post 85p - ft 40 VAT 18,

MININITS ELECTRONICS 6g CLEVELAND ROAD
LONDON Eta 2AN (Mad Order Only)

SUPERB INSTRUMENT CASES by Bazelt,
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 5" x 3"
11.55; 10" x 6" x 3" 12.20; 12" x 6" x 3"
12.70; 14" x 6" x 3" 12.95; 10" x 8" x 3"
112.75; 12" x 8" x 3" 13.20; 14" x 8" x 3"
13.60; 12" x " 10" x 3" 1340; 8" x 4" x 4"
81.80;10" x 6" x 4"82.70; 12" x 6" x 4"12.85;
14" x 6" x 4" 2315; 12" x x 4" 83.60;
14" x 8" x 4" 83.80; 7" x 7" x 5" 82.66;
8" x 10" x 6" 23.60; 12" x 8" x 7" 84;
14" X 8" x 7" 8410; 12" x 10" x 7" 8415;
12" x 12" x 7" £4.40; 14" x 10" x 7" 86;
12" x 10" x 8" £5; 14" x 10" x ri" 8.530;
14" x 12" x 7" 145.20; 12" x 12" x 8'115.50;
14" x 12" x 8" 15.80. Plus 72p Carriage and
8% VAT. 16" x 8" x 8'27'60; 16" x 10" x 8"
WO; 18" x 8" x 8" 89150; 18" 10" x 8"
81010; 194." x 8" x 21140; 19+" x 10" x 8"
81210. Plus 21.25 Carriage and 8% VAT.
Over 400 models to choose from. Prompt
despatch. Free literature (stamp would be
appreciated). BAZELLI, Dept. No. 23, St.
Wilfrid's. Foundry Lane, Halton, Lancaster
LA2 6LT.

I.C. EXPERIMENTER'S KITS
Learn about modern electronics with our new
series of Kits on cigital logic techniques. Each
Kit contains specially selected I.C.s, Holders,
Veroboard, L.E.D.s, and Instructions.
Available at L350 each (including P. & P.)

Kit One-Gates Kit Two-Flip-Flops
Kit Three-Shift Registers

Kit Four-Counters Kit Five-Displays
S.A.E. for further details to:
AUTOMATED HOMES

69 High Street, Ryton, Coventry CVO 3FJ
(Mail Order Only)

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.S.U.s, sweep
generators, test equipment, etc. Lower Heed-
ing 236.

12 VOLT FLUORESCENTS
Made by Thorn Lighting.
Ideal for caravan, boat,
tent, emergency lighting.
etc. All lamps guaranteed
for 12 months.

12in 8W
£4.00

21in 13W
£4.90
All lamps have on/off switch. wrong polarity protec-
tion device and diffuser.
C60 cassettes 32p All cassettes in plastic

case with index and of
C90 cassettes 45p screwed assembly

All prices include VAT. Add postage 5p in ft
Quantity Discounts
10 units 5% SALOP ELECTRONICS
50 units 7% 23 Wyle Cop, Shrewsbury

100 units 10% Tel 53206

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

ANYTHING REQUIRED Irmii I iii,t
readily available locally. s, requests to
POLTRON1CS. One First Street, I,o, Altos.
California 94022. Also taking application for
mail order reps. to sell complete kits.

MINI ACCUMULATORS
2 volt MULTI -USE
Sealed Lead Acid Re-

chargeable Cells.
Size L450-I4' x 1'1"
x 0'44'. 3 for [215

inc. P. & P.
Size GA2-I7' x 1.3"
x (Pr. 3 for £265

inc. P. & P.
Suits Fi-Cord

GARFIELDS, 295 Rye Lane, London 5E 15

NICKEL CADMIUM fully sealed rechargeable
batteries. Equivalent dry cell sizes. Discount.
S.A.E. brings full details by return. Charges
available. SANDWELL PLANT LTD., 1 Den -
holm Road, Sutton Coldfleld, West Midlands,
1373 6PP. Tel. 021-354 9764.

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.

X Sip Stamps for samples and list.
ADAM HALL (P.E. SUPPLIES)

Unit 61, Starline Works, Grainger Road
Southend-on-Sea, Essex.

PRINTED CIRCUIT SERVICE. l'.C.11. made
to your design, give your projects a sea
professional appearance. Estimates by returt
on receipt of design. Please enclose S.A.E. fn
reply. MAX WALLS, 107 Boughton, Chester
CH3 5B11.

PHOTOTECH "(EUROPE)
New Optoelectronic Detectors

Type I: Photodiode, 2 pin Configuration: Photo-
sensitive area 0.85 X 10-, square inches.
Type 2: Photoswitch, 4 pin Configuration.
20V -30V supply. Switching threshold set by
external R -C.
Type 3: Photoswitch with automatic threshold
adjustment. 6 pin Configuration 20V -30V
supply.
LED: Gallium Arsenide Phosphide red emitting
diode.
Data and operating notes sent with each order.
Prices: (including VAT, packaging and carriage)

Type I: 75p each Type 2: WOO each
Type 3: LI50 each

LED: l7p each, or free with each
optoelectronic detector ordered.
Please send C.W.O. or S.A.E. for data only to:
Phototisch (Europe), 23a Upper Elmers End

Road, Beckenham, Kent

DIG THIS! Already over £500,000 worth of
treasures have been uncovered with electronic
metal detectors. C. SCOPE offer the best in
BFO, IS and TR machines at competitive
prices. Tel. Ashford 29141 for details.

CONSTRUCTORS SCREW PACKS
M2. 5-2.5mm pack -contents 120 pcs.
M3 -3.0mm pack -contents 120 pcs.
M4 -4-0mm pack -contents 72 pcs.
M5 -5Ornm pack -contents 55 pcs.

Packs 75p each.
Each pack contains screws (3 lengths), nuts,

plain and shakeproof washers.
Add 8% V.A. T. and 20p P. & P.

C.W.O. only.
MULTUM HOLDINGS LIMITED

7 Churchyardside, Nantwich
Cheshire CW5 5DE

TRANSMIT!
* Unique TRAMSMITTER RECEIVER

Kit. No licence examinations or tests
required to operate this transistorised
equipment. Easy to build. Get trans-
mitting. Send [7.95 plus 20p P. & P.

* Psychedelic MINI -STROBE Kit. Take
a pocket -sized lightning storm to
Disco's and parties. 'Brain-freeze"em
with vari-speed stop -motion flashes.
Includes super case too. Send /.1.50
plus 20p P. & P.

(All prices include V.A.T.)

Send remittance to:
BOFFIN PROJECTS
4 CUNLIFFE ROAD

STONELEIGH, EWELL, SURREY
(Mail order U.K. only)

Or for more details, send 20p for lists

H.M. ELECTRONICS
275a Fulwood Road, Broomhlll, Sheffield S10 3BD

Give your project that
professional looking
finish. Build it in a BEC.
Dry transfer lettering

BEG I now available .

CABINETS
ORION cabinet snit available punched or unpunched.

Send 15p (refundable) for leaflets.

LOW COST I.C. MOUNTING for any size DIL
package.100 Soldercon sockets 60p. 7 and 8 hole
plastic supports by pair. Quantity rates. S.A.E.
details and sample. Trial pack 60p. (P. & P.
10p order). P.K.G. ELECTRONICS, Oak.
Lodge, Tansley, Derbyshire, DE4 5FE.

PRINTED CIRCUITS
and HARDWARE

Readily available supplies of Con-
structors' hardware, Aluminium
sheet and sections. Printed circuit
boards, top quality for individual
or published designs.

Prompt service.

Send 15p for catalogue.

RAMAR CONSTRUCTOR SERVICES
Masons Road, Stratford on Avon
Warwicks. Tel. 4879

GLASS FIBRE P.C.B.s. I:1 master and 7p per
square inch tinned or 9p per square inch drilled
and tinned Plus 30p per board. Send for quo-
tation on double sided boards. Discount for
quantity. PROTO DESIGN, 4 Highcliffe Way,
Wickford, Essex SS11 8LA.

Si

ELME
DO-IT-YOURSELF
HI -Fl STEREO
SPEAKER KITS

The best value around
Send for details

HELME AUDIO
PRODUCTS LTD.
Dept. P E.
SUMMERBRIDGE

- HARROGATE YORKS- -
Tel. Darley 279(Std Code 0423 72)
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SINCLAIR IC20
c20 low+ lOW stereo IC amplifier kit with free booklet

and printed circuit. E4.95.
P220 Power supply kit for the above, £3.95-
VP20 Volume, tone -control and preamp kit. E7.50.
SP' lOW 4 ohm speaker for ic20. E2.70
CS20 11 x 6 x 3in attractive case for 1020 L295.

Send S.A.E. for tree leaflet.

SINCLAIR BLACK WATCH
Fully assembled
with black
strap. L20.95°.
Bracelet. EV.

Battery Eliminator Bargains
55 WAY SUPER
New switched model 3 to 30V ,n j.V steps Fully stabilized.
to output. Kit E7.95. Assembled 0015. 2 Amp model. Kd
E9.95. Built E12.95.

6 -WAY SPECIAL
Switched output of 3/4+1
6/7}/9/12V 4t 500mA with
4 -way multi -jack plug .14and free matching
socket. 0.20.

6 -WAY DOUBLE RADIO MODEL f620
Similar to above, but with press -stud battery connectors.
3+ 3/4} + 4}/6 + 6/7} + 7}19 + 9/12 + 12V at 250mA. Also gives
15/18/24V single.

3 -WAY MODEL
Switched output of 6/73/9V at 250mA with 4 -way multi -jack
plug and free matching socket. C.295..

RADIO MODELS
50mA with press -stud battery connectors for radios etc.
9V E325. kV E3.15. 9 + 9V E4.45. 6 +6V E4.45. 1} + 4}V
£4.45. Alec 9V 300mA E3.95.

CASSETTE MAINS UNITS
7}V output to run cassette recorders from the mains.
Complete with 5 pin DIN plug. 50 mA model E3.45. 300mA
model E3.95.

CAR CONVERTORS
12V DC. Output 6.7f.9V DC 1A regulated. E3.95*.

BATTEIFIY ELIMINATOR KITS
Send S.A.E. for free leaflet on range.
100mA radio type with press stud battery terminals. 4}V
£1 .80. 6V 01.80. DV £1.10.
5OrnA double radio type with press stud terminals.
4}V + 4}V [2.50. 6V + BV E2  50. 9V + 9V I2  50.
100mA causett type with 5 pin DIN plug. 7}V £1.10. '
Stabilized 11 -way type with voltage stabilizer to give low
hum. 3/1}41/7}/9/12/15/18V 50mA. 2.295.
Heavy duty 12 -way types 4416/7/8}/11/13/14/17/21/
28 3442V. 1 amp E3.95. 2 amp E5-95.

SINCLAIR CALCULATORS*
Cambridge t7.95. Cambridge % E.895. Scientific E 95-11.- -'Cern. Scientific E1495. Oxford 100E6.95. Oxford 300E16.95.
Programmable scientific E.2595. Mains adaptors for pro-
grammable and Oxfords E3.19; for Cambridge and Scienti-
tic E3.15.

CBM CALCULATORS*
776MD 7 digit. F's, memory E5 95. 796MD 8 digit. %. memory
29.45. 897D 8 digit, %. 4 function memory E760. SR7919D
8 digit, memory. trig. log. pi. powers. scientific notation
E13-20. 581800 10 digit scientific £2325. SR4148R 14 digit
rechargeable scientific with charger E3495. Mains adaptor
for other machines L295.

CASIO CALCULATORS*
Personal mini 6 + 6 digits E595. Pocket 8S 8 digits, %.
const. E11.95. Memory 81,18 digits. %. memory, covet, Ell  95.
FX20 E16.95. Mains adaptor for all models E3.95.

NOVUS CALCULATORS*
760 6 digit E545. 835 8 digit. .4,, const. sq. rooV4 function
memory E7.60. 4525 10 digit programmable scientific
calculator C47-95. 4510 E13.20. 4515 E39.95. 4520 £2345.
Mains adaptor E4.20.

JC12 AMPLIFIER
6W IC audio amp
with free data and
printed circuit.
nos..
DELUXE KIT FOR JC12
Includes extra parts for the pcb and vol., bass and treble
controls for mono version. £201. Stereo model with
balance control. £4.421

JC12 POWER KIT
Supplies 25V 1A, E3.25.

JC12 PREAMP KITS
Type 1 for magnetic pickups, mice and toners. Mono E1.40
Stereo E2110. Type 2 for ceramic or crystal pickups. Mono
76o. Stereo £1.54.

LOUDSPEAKERS FOR JC12
Bin. x 5in. 8 ohms 5W £.200.
Send S.A.E. for free leaflet on kits.

FERRANTI ZN414
IC radio chip with data E1.34. Printed circuit and extra
Parts for radio £325. Case 80p extra. Send S.A.E. for freeleaflet.Input24 -HR. DIGITAL CLOCK KIT*

Includes pcb, mains power supply, attractive case. 0.5in.
jumbo green display, clock chip, and all other parts.
Displays hours and minutes separated by a pulsating
colon. Kit E11.07. Built E13.50. Send S.A.E. for free
leaflet.

SINCLAIR PROJECT 80
FM tuner E13.25. 016 E10.95. PZ5 E3.95. PZ6 E6.70. PZ8
E9.10. Trans for PZ8 E560. Z40 0.75. Stereo 80 E11.95.
Project 8050 E11195. Quad decoder E1495. 260 no
longer available, but we stock a similar 30W equivalent
amp. E10.30.

S-DECS AND T-DECS*
S-DeC E.2- 24 1 , 0

T-DeC E4.05
p-DeC A E4.15 44(isiktliat4

,
p-DeC B E7.85

. we/N DeC E10.45
IC carriers-
16 dil, plain £107, with socket t221.
10 T05: plain 911p, with socket Et .95. SST1 50p, SSU1 60p,
SSN1 lop.

PRINTED CIRCUIT KIT £3.95*
Make your own printed circuits. Contains etching dish,
200 sq in of copper clad board. 11b ferric chloride, etch
resist pen, small drill bit, laminate cutter and
instructions.

Post 30p on orders under £2, otherwise free.
SWAN LEY ELECTRONICS Prices include VAT (Overseas customers deduct

7% on items marked *, otherwise 11*/o). Official

Dept. PE, PO Box 68, Swanley, Kent orders from schools, 'government labs., eta.,
welcome.

MAINS TRANSFORMERS
6-0-6V 100mA Up. 9-0-9V 100mA 56p. 18V IA E1'85*.
0, 12. 15, 20, 24. 30V to E295.. 12-0-12V IA E1.115.,
0. 12. 15. 20, 24, 30V 2A E4-20.. 20V 2}A E200.
6V and 9V trans are d.c. rated, others are a.c. volts

4 -STATIONSTATION INTERCOM CLOCK MENU
Try the following recipe for a digital

I. CLOCK KIT
&air Ingredients

Comprie: clock chip, driver chip for common
rsod° LEDs, PC board, and socket (if required)
Types: basic clock, alarm clock, alarm clock with
calendar, car clock, stop -clock, up/down counter

2. ISHI DISPLAYS KIT
4 or 6 digit LEDs with PC board, Sizes. 0.3in.
0 5in, or 0-13in.

3 NIHI CASE
Size, 8 x 5.5 x 31n. White only.

4.Transformer, resistors and transistors not supplied
-all are stocked by most radio shops. With some
kits we supply quartz crystals, trimmers or Other
components difficult to obtain.

Shopping List £

MR15314 Basic clock 6.60
MHB0253 Alarm clock 1']5
MW7001 Alarm and calendar 10.00
MH15.3
MHI5309 Sto

Carp-ciclock 15.1078
ock 7.35

MHI50395 Up down counter 19.50
MHI707,4 (digit) 0.3in
MH7707 6 (digit) 0-3in ' '

6.60
950

MYY727 4 (digit) 0 Sin 9-50
M/41727.6 (digit) 0-5in
MI41747 4 (digit) 0 -bin

12.00
11110

MI -C717,6 (digit) 0-6in
MHI case E295 + 25p postage 8. packing

14.70

Plass sand S.A.E. for new catalogue.

Terme: Cw0. Access. Barclaycard (simply quote your
number and sign) Credit facilities to accredited account

holders
VAT -All prices prelude VAT (1%). P. A P. 1Sp

MIND
68 Ebberns Road, Hemel Hempstead

Herts. HP3 SORB
Tel. 0442 62757

OSMABET LTD We make transformers
amongst other things

LOW VOLTAGE TRANSFORMERS
Prim 200/240V .c.. 5V IA 30p; 8-3v 1.5A E1.115; 3A
E2
rz

 10; SA CT E3.75; 12V 1 5A E210; 3A E3.75; 6A CT
25; 18V 1  5A CT 0.45; 24V i 5A CT E3.75; 3A CT

E5.25; 5A Ea; 8A £11.25; 12A t1650; 40V 3A CT E7.50;
50,/ 6A CT Lia-75; 25V 2A -i- 25V 2A t7; 122 4A 0 I2V
4A U.
LT TRANSFORMERS TAPPED SEC, Prim 200/2402
0-012-4-18-18V 2A. I; 4A. E5.25. 0-12-15-20-24-
30V 2, 24.50; sA. te.75. 0-5-20-30-40-602 1A. 2445;
2A. E575, 0-40-50-80-80-100-110V IA. t7.
mipOur RECTIFIER TRANSFORMERS
For FW rect. 200/240V ac.. 6-0-8V 1,5A or 9-0-9V lA
£1 .50 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 Cl 15A. or 8V
0.5A + (IV 0.5A, or 9V 0-35A + 9V 0.35A. or 12V 0.25A
+ 12V 0.25A, or 20V 0.15A +202 0.15A. all at r2 each.
LOUDSPEAKERS
2}in 8 or 7511. 2}in 8 or 25r1. 3in 3. 8 or 35/1. If In 15 or
1811, LI each, 8 x 5in 3. 8, 15 or 250. £1.75; Good-
mans 6}in double cone 411, E.250; 7 x 4in, 3.8. 15
or 25C1. VI  50.

" BULK TAPE/CASSETTE ERASER
Instant erasure any diameter tape spool or cassette.
demagnetises tape heads. 200/240V ex.. E375.
SYNCHRONOUS GEARED MOTORS 200/240V a.c.
Brand new Smiths. built in gearbox, 6 r.p.h., 75p0SiCh
PAPER TUBULAR CONDENSERS
4 .7n1F. 180V. 30 x 20mrn. 20p 000 for EBB
SPEAKER MATCHING AUTO TRANSFORMER
12W. 3 to 8 or 15Q. up or down. 11 .65.
G.E.C. MANUAL OF POWER AMPLIFIER COVERING
VALVE AMPLIFIERS OF 38W TO 400W 35p.

CABLES - CABLES - CABLES
MICROPHONE TWIN H/DUTV, BRAIDED SCREEN
Profemional able for stage. studio. outdoor. PVC
covered. grey, 20p per metre. Gray Single cable.
black, 10p per metre.
MULTI WAY SCREENED, PVC COVERED
38 way El: 25 way 75p; 14 way 50p; 4 way 1412:
2 way 10p: 1 way 6ri per metre.
LOW COST CO -AXIAL CABLE 7511
UHF, white. 12p per metre. VHF. white. Ilp per metre
FLEXIBLE PVC MINI 3 -CORE CABLE
19/010 100 metres 3 -core for speakers. intercoms. etc.,
23.
TWIN FIG. 8 CABLE
Polarised. £2.50 100 metres.
ALL TYPES DOMESTIC AND COMMERCIAL CABLES.
ALL SIZES AND COLOURS CONNECTING WIRES.
MULTI SCREENED AND UNSCREENED CABLE.

TRADE ENQUIRIES INVITED
Carriage and VAT extra on an orders

S.A.E. ENQUIRIES. LISTS. MAIL ORDER ONLY
48 Kenilworth Road, Edgware, Middx. HA8 8YG

Tel. 01-958 9314

-,---4

was... a :: -I _

',.7,

vit £15.95
+ VAT 11.28

Solve your communica-
tion problems with this

4 -Station Tranlittor Intercom system (1 master and
3 Subs), in robust plastic cabinets for desk or wail
mounting Callitalkff isten from Muter to Sobs and
Subs to Master. Ideally suitable for Business, Sur-

Cry. Schools, Hospitals. Office and Home. Operates
n one 9V battery. On/off. switch. Volume control,

Complete with 3 connecting wires each 66ft and
other accessories. P. di 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 228.12
Der pair. P. a P. 75p.

NEW I AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER
,iii,

6* 'H .44 ONLY

L12.95
+ 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 Cles. No long waiting, saves time with
long-distance calls. Volume. Direct tape recording
model at 213.95 + VAT 21.12 P. & P. 70p. 10 -day
price refund guarantee.

WEST LONDON DIRECT SUPPLIES (PER)
189 KENSINGTON HIGH STREET, LONDON, W.8
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PRICES INCLUSIVE OF VAT
Add 20p P & P -NO OTHER EXTRAS

TTL BY TEXAS
7400 13p 7489
7401 139 7490
7402 15p 7491
7403 17p 7492
7404 17p 7493
7405 17p 7494
7406 41p 7495
7407 30p 7496
7406 17p 7497
7409 22p 74100
7410 15p 74107
7411 25p 74110
7412 25p 74118
7413 34p 74121
7414 65p 74122
7416 32p 74123
7417 32p 74126
7420 15p 74128
7422 19p 74132
7423 345p 74136
7425 33p 74141
7427 40p 74145
7430 159 74146
7432 249 74150
7437 28p 74151

7440 159 74153
7441 ?Op 74154
7442 64p 74155
7443 130p 74156
7444 130p 74180
7445 1110p 74161

7449 1089 74162
7447 811, 74183
7441 759 74164
7450 16p 74108
7451 16p 74174
7453 17p 74175
7454 18p 74176
7400 100 74177
7470 29p 741110
7472 27p 74161
7473 32p 74182
7474 32p 74185
7475 46p 74190
7476 32p 74192
7400 54p 74193
7482 75p 74194
7013 86P 74195
7484 103p 74196
7485 1309 74197
7486 32p 74198

2111p
43p
111p

Nap
43p
lip
70p
Op

295p
16p
32p

90p
32p
Up
73p
769
90p
76p
111p

709
769

173p
135p
77p
92p

164p
92p
Up

107p
107p
107p
107p
130p
136p
130p

92p
130p
106p
108p
322p
89p

146p
155p
130p
130p
1115p

63p
108p
108p
214p

OP AMPS
301A
709
710
741

747
748
776
CA31305
LM3900
MC1458 Dual Op. Amp. 8 pin OIL
NE53437 FET Op. Amp. T099
LINEAR IC,
CA3028 DIR. CosCade Amp.
CA3046 S Translator Arrsy
CA3048 Quad Low Noise Amps.
CA3089E FM IF System 16 DIL
CA309040 FM Stereo Decoder
ICL8038CC VCO Funct. Gen.
LM380 2W Audio Amp.
LM3O1 Stereo Pre Amp.
MC1310P FM Stereo D.
MC1495L Multiplier
MC1496L Bal Mod/Demod.
MFC4000B 9W Audio Amp.
MFC6040 Electronic Attenuator
NE555V Timer 8 pin DIL
NE556 Duel 555 14 pin OIL
NE561B PLL with AM Demod.
NE5628 PLL with VCO
NE565 PLL
NE5613V PLL Function Gen.
NE567V PLL Tone Decoder
2567 Dual 567
SN72733 Video Amp.
SN76013N Pwr. Audio Amp + HS
SN76023N Pwr. Audio Amp*HS
TBA641E1 Audio Amp
TBA800 5W Audio Amp.
TBA810 7W Audio Amp.
TBA820 2W Audio Amp.
TDA2020 20W Audio Amp.
XR2240 Prog./Timer Counter
ZN414 TRF Radio Receiver
MM5314 Clock IC 24 pin OIL

Ext. Comp. 8 pin OIL 409
Ext. Comp. 6/14 pin DIL 30p

Diff. Comp. 14 pin OIL 55p
Int. Comp. 8/14 pin OIL 25p
Dual 741 14 pin DIL 67p
Ext. Comp. 8 pin OIL 39p
Prop. Op. Amp. 7099 160p
CMOS Op. Amp. 8 pin DIL 108p
Quad Op. Amp. 14 pin DIL 61p

75p
300p

112p
62p

2509
250p
450p
300p
115p
2000
2009

360p
100p

75p
140p

40p
108p
3509
350p
216p
200p
2009
400p
150p
175p
I75p
275p
112p
125p
100p
375p
400p
140p
460p

LOW PROFILE SOCKETS BY TEXAS -8 pin
14p: 14 pin 15p: 15 pin 16p; 24 prn 54p.

GOVT DEPTS COLLEGES
ETC ORDERS WELCOME

MAIL ORDER
ONLY

Fully branded devices by RCA.
TEXAS. MOTOROLA. MULLARD, etc.

VOLTAGE REGULATORS (PLASTIC)
723 1 amp ..Ve - Vs
14 pin DIL 459 5V 7805 150p 7905 2159

12V 7812 1SOp 7912 21Sp
Data Sheets on 15V 7815 150p 7915 2159
Vol. Rego. 18V 7818 150p 7918 215p
10p each 24V 7824 1SOp 7924 21Sp

1468 Dual Vol. Reg. 300p. Preset at it 15V
Adjustable from t 8V min to t 20V Max.

OP r0 ELECTRONICS
0C970 33p Seven Segment
OCP71 120p Displays
ORP12 54p 3015F

ORP60 759 DL704
00Pe1 ISp 7L707
2145777 43p DL747

140p
160p
160p
250p

LEDs
TIL209 lip
(Red)
TIL211 34p
(Green)
TIL32 75p
(Infrared)

fICKTI4YRI6TORS 81106 IA 700V
IA 506 TO5 Op Plastic C1060
IA 1039 705 459 44400V
IA 400V TO5 549 2144444 84600V
3A 100V Stud 1012 7066 2143525
3A 403V Stud Itp 544006
1A 400V TOO' MCRIOI

TOO HS Op 0 54/156
164 1006 Risk 173p 295040 0 84/306
160 4006 Plastic 195p 2145082 O. Sk100V
164 8008 Plastic 344p 2950640642006

150p

65p

200p

94p

25p

35p

OD
45p

TRIACS
100V 400V 500V

3 amp 92p 20p 140p
8 amp 9Sp 50p 11109

10 amp 117p 80p 200p
15 amp 156p 220p 250p

BRIDGE
RECTIFIERS
9A 100V 25p
IA 50V 23p
1A 100V 25p
IA 400V 27p
14 600V 35p
2A 50V 35p
2A 100V 40p
2A 400V 559
2A 600V 60p
44 100V 60p
6A 100V 70p

MINIMUM ORDER f2
(OFFICIAL ORDER f5)
VAT INVOICE SUPPLIED

OTHER
40430 110p
40486 110p
10669 110p
00100 25p

DIODES
55100 31p
BY126
BY127
0447
0A70
0481
0485
0090
0491
0A95
04200
04202

15p
15p
8p

10p
llp
lip

7p
Op
9p
7p
Sp

114914
1144001
1144004
1144007
1144148

ZENERS
40OrnW 10p
1W 20p

OTHER
AEY11 70p
BB105 35p
Z5J 125p

8P
7p
8p
49

TRANSISTORS
AC126/7 12p BFY51 16p 2N2904 5 22p

AC128 12p 8F952 17p 2N2926RB 9p

AC141/2 20p 9R939 39p 21429260 10p

AC178 12p BSX19/20 20p 2N2926YG 11p

AC187/8 14p BU105 175p 2143053 19p

AD149 46p BU108 312p 2N3054 50p

AD161/2 39p MJ2955 90p 2143055 54p

AF114/5 lip MJE340 49p 2143442 151p

AF116/7 lap MJE2955 107p 2N3702/3 14p

AF139 35p MJE3055 70p 2N370415 14p

AF239 43p MPS406 37p 2143706 12p

BC107/8 10p MPSA12 56p 2143707 14p
70p 2N3708/9 11p

OP
2N3773 250p

10p
11p
13p
lip
20p
17p
20p
1Ip
lip
32
14p
12p
17p
20p
24p
39p

BC109C
BC147/8
BC149
BC157
BC156/9
BC169C
BC177
BC176
BC179
BC182/3
BC184
BC1O7
BC212
BC213
BC214
BCY70
BCY71
80131

lip

BD135 50p
BDI39 72p
50140 79p
F3F115 24p
BF167 25p
BFI73 27p
BF194 12p
BFI95 10p
BF196 14p
BF197 14p
BF200 36p
BF257 8 34p
BER39A0 37p
BER79,80 37p
BFX84 28p
BFX85/6 27p
BFX87 22p
BFX88 26p
BFY50 17p

MPSU56
0C28
0C35
0C412
0C44/5
0071
0072
00O3
TIP2955
TIP294
TIP30A
TIP31A
TIP32A
TIP33A
TIP34A
TIP35A
TIP36A
TIP41A
TIP42A
ZTX1013
ZTX300
ZTX500
ZTX504
214697
214698
214706
214708
2N930
2N1131/2
2N1304/5
2141306
2641813
2N1711
2N1893
2N2219
2142221 2
2142369
2142464 .

ase
65p
70p
20p
20p
20p
25p
35p
85p
45p
54p
56p
83p
97p

124p
2439
297p
70p
76p
11p
15p
17p

lipp
S4p

32p
13p
19p
19p
19p
239
30p
22p
22p
32p
22p
22p
15p
32p

2143886 90p
2143904 32p
21439051 32p
2N4058 17p
2N4060 17p
40361 43p
40360 40p
40361 41p
40362 4Sp
40410 59p
40411 243p
40594 111p

40595 92p
FETe
BF244 40p
MPF102 34p
MPF103/4 34p
MPF105 349
2N3819 25p
2143820 50p
2143823 54p
2145457 34p
2N5458/9 34p
3N128 81p
314140 92p
3NI41 81p
3N187 216p
3N202 130p
40603 63p
40673 63p
UJTe
TIS43 32p
2N2100 869
2142648 38p
2144871 34p
2146027 Sip

54 SANDHURST ROADTECHNOMATIC LTD LONDON NW9
227 079263 Tel 01-204 4333
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SUPERSOUND 13 HI -F1 MONO
AMPLIFIER -ti,.rtt +.1.1 mate auit,

imp! flier. Brand new
omponents throughout.

Silicon transistors
plus 2 power out -put
transistors in pusispull.
Full wave rectifica-
tion. Output approx.
13 watts r.m.s. into
8 ohms. Frequency
response 12Hz. 301CHz

± 3db. Fully integrated
pre -amplifier stage with

separate Volume, Bass boost and
Treble cut controls. Suitable for 8-15 ohm speakers.
Input for ceramic or crystal cartridge. Sensitivity
approx. 40inV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size 3" high x 6' wide x 71' deep.
AC 200/250V. PRICE £13.75. P. & P. 85p.

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

smoothing with negligible bum.
Valve line -up: -2 x ECL813 Triode Pentodes. I x EZ80
as rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volume control is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate 'Balance' control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for lull peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakers. Full negative feedback in a carefully calculated
circuit, allows high volume levels to be used with negligible
distortion. Supplied complete with knobs, chassis size
11'w x rd. Overall height including valves 5'. Ready
built and tested to a high standard. £12.40. P. & P. 95p.

ALL PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
input. Four switched fully smoothed D.C. outputs giving
6v. and 71 v. and 9v. and 12s'. at 1 amp on load.
Fitted insulated output terminals and pilot lamp Indicator.
Hammer finish metal case overall size 6" x 31" x 21'.
Ready built and
tested. Price C575. P. & P. 85p.
VYNAIR & REXENE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1.50 yd. length. P. & P. 35p
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 as audio amplifier and power output
stage. Impedance 3 ohms. Output approx. 3.5 watts.
Volume and tone controls. Chassis size only 7in. wide
x 3M. deep X 6in. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transformer.

P. & P. 85p. BARGAIN PRICE K.

BRAND NEW MULTI -RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Secondary combinations 0-5 10 15 20-25 30 35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Size 3M. long x 3f in. wide x 3in.
deep. Price 12,90 P. & P. 75p.
MAINS TRANSFORMER. For power supplies.
Pri. 200/240v. Sec. 9-0-9 at 500 mA. 51-50. P. & P. 35p.
Prl. 200/240v. Sec. 12-0-12 at 1 amp. 11.85. P. & P. 55p.
Pri.200/240v. Sec. 10-0-10 at 2 amp. 22.35. 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 11.T line 200/300v. Frequency
response 1511z-25KB.. Gain 26dB. Solid encap-
eulation size 11" x 11' x 1^. Brand new complete
with instructions. Price 11.80 P. 0 P. 15p.

STEREO -DECODER SIZE 2"\ 3"
ready built. Pre -aligned and tested.

Sens. 20.560mV for 9-16V neg. 1°
arth operation. Can be fitted to

almost any FM VHF radio or tuner.
Stereo beacon light can be fitted if 1,7
required. Full details and in-
structions (inclusive of hints and tips) soytr:71
supplied. 15.82 plus 20p P. & P.
Stereo beacon light if required 40p
extra.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83. EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in wide X 3M deep x 6in high. Ready
built and tested. PRICE 86.20. P. & P. 90p.
ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £7.30. P. & P. £1.00.

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Enjoy Fabulous Stereo Radio at
this Low. Introductory Price!

Designed and styled to match our 10 + 10 amplifier
but will suit any other standard stereo amplifier.
The design incorporates the very latest circuitry
techniques with high -grain, low noise IF stages.
Automatic frequency control to "lock on" station and
prevent drift. IC stereo decoder for maximum stereo
separation. L.E.D. for stereo beacon indicator. Nom-
inal output of tuner 100mV. Approximate size 12f in wide
X 8in deep by 21 in high. Supplied ready built, fully
tested and fully guaranteed. AC mains 200/240S' (not
available in kit form).

Special Offer for I month only E22.50
LI20 P. & P.

LATEST ACOS GP91/15C mono compatible cartridge with
tic, stylus for LP/EP/78. Universal mounting bracket.
11.60. P. & P. 18p.
CERAMIC STEREO CARTRIDGE. Universal mounting
brackets and turnover stylus. 70mV per channel output.
ONLY 41.90. 1'. & P. 18p.
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Stereo LP and Sapphire 78.
ONLY 12.311. P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. 12.86. P. & P. lffp.
LATEST CRYSTAL T/O STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. 11.80. P. & P. 18p.
LATEST T/O MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on mono
equipment. Only 21.58. P. & P. 18p.

SPECIAL OFFERS
Mullard LP1159 R F -IF Double Tuned Amplifier Module
for nominal 470kHz. Size approx. 21' x 1.1" X a'
7.6V + earth. Brand new pre -aligned. Full specification
and connection details supplied. 1245 + P. & P. 12p.

Pye VHF/FM Tuner Head
covering 88-108M/Hz.
107M/Hz IF output 7.8V +
earth. Supplied pre -aligned,
with lull circuit diagram.
Connection details supplied.
Beautifully made with pre-
cision -geared FM and 323 Pf
+ 323 Pt AM Tuning Gang
only £1.15 + P. & P. 35p.

PRECISION MADE
Push Button Switch bank. 8 Buttons giving 16 SIP C/O
inter'ocked switches plus 1 Cancel Button Plus 3 d/p c/o.
Ow :all size 5' X 21' x Supplied complete with
ch, time finished switch buttons 2 for 2150 + 10p, P. & P.

HI -F1 LOUDSPEAKER SYSTEM Mk!!
Beautifully made simulated teak finish enclosure now
with most attractive slatted front. Size 161. high x
101' wide x 9' deep (approx.). Fitted with E.M.I.
Ceramic Magnet 13" x 8' bans unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 ohm or 16 ohm impedance (state which).

OUR PRICE C11.25 each. Carr.£160
Cabinet Available Separately 005. Carr. £1.20.
Also available in 8 ohms with EMI 13' X 8. bass
speaker with parasitic tweeter 89.90. Carr. 51.60

LOUDSPEAKER BARGAINS
"in. 3 ohm 111.45, P.& P. 35p. 7 x 4in. 3 ohm 21.69, P.& I'.
48p. 10 X 6in. 3 or 15 ohm 1240, P. & P. 75p. E.M. I

x "in. 3 ohm with high flux magnet 52406. P. & P. 50p
E.M.I. tweeter. Approx. 3r. Available 3 or 8 or 15 ohm,
£2.00 + 25p, P. & P.

'POLY PLANAR" WAFER -TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
8ise 11/' X 14(I' X 1' deep. Weight 19oz. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings, walls.
Send S.A.E. for details. Only £7.00 each. P. St P. 60p
for one, 80p for two.

Now also available 8,8 ohm. 10 watts r.m.s. 20 watt peak
40 11 z-20,000 11z. Overall depth 1'. Ideal for ITEFi or for
usi in oars. 84'70 + 40p P. & P.

Open 9.30-S.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 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre -amp with
Bass, Treble and two 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 5 ohms. Fre-
quency response ± 3dB 12-30,000 Hz Sensitivity: better
than 80mV into 1M0. Full power bandwidth: ± 3dB
12-15,000 Hz. Bass, boost approx. to ± 12dB. Treble
cut approx. to -16dB. Negative feedback 18dB over
main amp. Power requirements 35v. at 1.13 amp.
Overall Size 12'w. X 8'd. x 24'11.
Fully detailed 7 page construction manual and parts
list free with kit or send 25p plus large S.A.E.
AMPLIFIER KIT .. 018.50 P. & F. Op
(Magnetic Input components 33p extra)
POWER PACK KIT .. 1445 P. & P. 85p
CABINET .. . . £4.85 P. & P. 75p
Special offer -only L2250 it all 3 units ordered at

one time including P. & P.
Full alter sales service

Also available ready built and tested 1129.25. P. & P. £1.00.
Note: The above amplifier is suitable for feeding two mono
sources into inputs (e.g. mike, radio, twin record decks, etc.)
and will then provide mixing and fading facilities for med.
ium powered Discotheque use, etc.

3 -VALVE AUDIO
AMPLIFIER HA84 MK II.
Designed for Hi-FI reproduc-
tion of records, A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, rize x Vel. X
41'h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and outputtrans.
former matched for 3 ohm

speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 44 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £7.80. P. & P. 85p.
H8L "FOUR" AMPLIFIER KIT. Similar In appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. £7.00.
P. & P. 85p.

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-150 speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84e, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
25p X SAE (Free with parts). All parts sold separately.
ONLY 811.25. P. & P. £1.25. Also available ready built
and tested £15.20. P. & P. £1.20.

SPECIAL OFFER
Limited number of the latest BS R C141R1 Auto/Manual
changer de -luxe. Lightweight tubular arm cue-ing lever
bias compensator /12'60 + £1,10 P. & P.

OUR PRICES INCLUDE VAT AT
CURRENT RATES

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

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

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

Published approximately on the 15th of each month by 1PC Magazines Ltd.. Eleetway House. Fartmgdon Street. London EC4 Printed in England by Chapel River Press, Andover.
Hants. Sole Agents for Australia and New Zealand -Gordon & Gotch tAisia) Ltd.: South Africa -Central News Agency Ltd.
Subscriptions not available at home or overseas.
International Giro facilities Account No. 5122007. Please state reason for payment. "message to payee".
Practical Electronics is sold subject to the following conditions. namely. that it shall not, with out the written consent of the Publishers first given, be lent, resold. hired out or otherwise
disposed of by way of Trade at more than the recommended selling price shown on the cover. excluding Eire where the selling price is subject to V.A.T., and that it shall not be lent, resold
or hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade, or affixed to or so part of any publication or advertising. literary or pictorial
matter whatsoever.
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ELECTRONIC ORGAN

Build yourself an exciting Electronic Organ. Our
leaflet MES51, price 15p, deals with the basic
theory of electronic organs and describes the
construction of a simple 49 -note instrument with a
single keyboard and a limited number of stops.
Leaflet MES52. price 15p, describes the extension
of the organ to two keyboards each with five voices
and the extension by an octave of the organ's
range.
Solid-state switching and new footages along with
a pedal board and a further extension of the
organ's range are shown in leaflet MES53, priced
at 35p.
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132 pages!
our

gue REALLY GOOD VALUE
FOR MONEY AT JUST 40p.

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 30p11
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. Shop open
9 a.m.-5.30 p.m. Tuesday to Saturday
(closed Mondays)

SYNTHESISER
II

A reprint of tha com-
plete article giving

full construc-
tion details
publishec by

"Electronics To-
day International"
between January -

September '74 of the International N. oltage
Controlled Synthesiser, developed as a
"state of the art", now available. price
51-50. S.A.E. please for detailed price list.

A really superior high
quality stereo craphic

equaliser as
, described in the

January 3clition
of "Electronics
Today Inter-

national". We stock all
the parts (except wood-

work) including the metalwork drilled and
printed. 15p brings you a reprint of the
article.

please address all mail to
P.O. Box 3 Rayleigh Essex SSE 8LR.
Telephone: Southend-on-Sea (0702) 44101


