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RADIO EXGHANGE LTD.

NEW EDU'KIT MAJOR COMPLETELY SOLDERLESS

ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

@ 1 Transistor Earpiece @ 5 Tramsistor Push Pull @ Batteryless Crystal Radio
Radio Amplifier @® One Transistor Radio
i R Trangistor Loud- 2  Transistor Regenera-
: E:g::: Ilr:accctro speaker Radio MW/LW. O tive Radio
€ JeCoy o Transistor Short @ 3 Transistor Regenera-
@ Transistor  Tester NPN Wave Radio tive Radio
PNP @ Electronic Metronome @ Audible Continuity
X @ 4 Trausistor Push Pull @ Electronic Noise Genera- Tester .
Amplifier tor @ Sensitive Pre-Amplitier.

@ 1 Resistors @ 21 Capacitors @ 10 Transistors @ 317 Loudspeaker @ Karpiccc @ Mica Basel_)oard
@ 3 i2-way Connectors @ 2 Volume Confrols @ 2 Slider Switches @ 1 Tuning Condenser .3 Knobs
@ Ready Wound MW/LW/SW Coils @ Ferrite Rod @ 6! vards of wire @ | vard of sleeving, etc,

Complete kit of parts including construction plans

Total building costs £9. oo

P.P. and Ins. 65p
(Overseas Seamail P. & P. £3-50)

NEW
Everyday

- .®°
--.'o ﬁ 0

V.HF. AR
CONVERTER KIT

Build this converter kit and

receive the airerait band by series

placing 1t Ly the side of a

radio tuned to inedium wave Build this exciting

ur the long wave band and new  series  of
vperating as shown in the designs.

instructions  supplied free E.V.5.74 Transistors and

diodes. MW/LW. Powered by 43V
battery. Ferrite rod aerial, tuning condenser. volume
control, and now with 3in. loudspeaker. Attractive
case with red speaker grille. Size 9in. x 8lin. x 2%in.
approx. Allpartsincluding Case and Plans

Total Building costs ‘4.30 P. & P, 4 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. Tush/Pul]
output.

Allpartsincluding Case and Plans.

" Total Bullding costa ‘4.9 5'1‘. & P. + Ins. 55p

i

E.¥.7. Case and looks as above, 7 Transistors and 3
diodes. 8ix wavebands, MW/LW, Trawler Band Swi,
8W2, 8W3, powered by 9V battery. Push pull output.
Telescopic aerial for short waves. 3in. Loudspeaker.
"I All parts including Case and Plans.

with ali parts.

Uses a retiactable ehrome
plated telescopic aerial, gain
conlrol, VLT, tuning
capacitor, transistor. etc.

AN parts including case
and plans

£3.95 5™
POCKET FIVE

Now with 3in Loudspeaker
3 tunable wave-

bands. MW, LW

and trawler band.

7 stages, 5 transis-

tors and 2 diodes,
supersensitive ferrite rod
aerial, attractive black and
gold case. Size 5%in X 14in_
3% in approx. = A%
Complete kit of parts including construction plans.

fot ‘3’6 RS Total Building Costs ‘6’3 5 P.&P 4 ﬁi:{,@n
=]

Building Costs: Ins. S0p
| Self Contained Multi-Band 1e 2
E.C.K. 2 V.H.F. Receiver Kit.

8 transistors and 3 diodes. Push pull output.
3in loudspeaker, gain control, superb 9 scetion
swivel ratchet and retractable chirome plated tele-
scopic aerial, V.IL.F. tuning capacitor, resistors,
capacitors, transistors, ele. Will receive T.V.
sound, public service band, aircraft, V.H.T. local
stations, etc. Operates from a O volt P.1°, 7
battery (not supplied with kit).

Complete kit of parts £F ¢ 8 P.P. and Ins. 55p
E.CK. 4

7 Transistors, 6 tuneable wgvebands, MW, LW, Trawler Band.
3 Short Wave Bands. Receiver Kit.

With 5in x 3in loudspeaker. Push puli output stage.
gain control, and rotary switch. 7 transistors and 4 diodes.
i section chrome-plated telescopic aerial. in sensitive
ready wound ferrite rod aerial, tuning capacitor. resistors.
capacitors, ete: Operates from a 9 volt P.P. 7 battery (not
supplied with kit).

Complete kit of parts £6°5 § P.P. and
EDU-KIT JUNIOR

Couwpletely Solderless Electronie Construction Kit. Baild these
projects without Soldering Iron or Solder.
* Crystal Radio Medium Wave Coverage—No Battery
necessar

% One Transistor Radio
% 2 Transistor Regenerative Radio
% 3 Transistor Earpiece Radio Medium Wavc Coverage
% 4 Transistor Medium Wave Loudspeaker Radio

* Llectronic Noise Generator

% Electronic Metronome

% 4 Transistor Pull/Pull Amplifier
All parts mchuding loudspeaker, earpiece, MW ferrite rod aerial,
capacitors, resistors, transistors, etc.

Ins. 55p

including Construction Plans

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. MWI,MW2, LW, 8W],8W2 5W3,trawlerband,
VHF and local stations, also aircraft band. Built in
ferrite rod aerial for MW/LW. Chrome plated,
4 section telescope
aerial, can be angled

and rotated for peak

short wave and VHF T
listening. Push pull

output gnsin;; 600mwW ° ° Q e
transistors. Car aerial

socket. 10 transistors
plus 3 diodes. Ganged
tuning condenser with
V1IF gection. Separate
coil for aircrait band.
Volume otifoff. Wave =
change and tone controls. Attractive Case in rich
chestnut shade with gold blocking. 9in. x 7in. x 4in
Easy to follow instructions P.P.and
and diagrams. Total buitd: 46 I °°68 Ins. 65p
costs:

EDU-KIT

Build Radios,
Ampliflers, etc.,
{rom easy stage
diagrams

Five unit
including
maater unit
to construct
Cowmponents include:
Tuning condenser, 2 volume controls, 2 slider switches,
fine tone 3in moving coil speaker, termiinal strip.
ferrite rod aerial, battery clips, 4 tag boards, 10
transistors, 4 diodes, resistors, capacitors, 3 1in knobs,
Units once constructed are detachable irom 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 case and ‘6.30 P.P. and

plans. ins. 55p

JIFFY TESTER

Easy to build and operate, fits
in the pocket. A quick checker
for continuity of resistors.
chokes, diodes, transistors. eir- Vd
cuit wiring (not mains) and -
loudspeakers. Complete \\'it!\Q )
earpicce, jack plug and socket

resistors. capacitors, components, ete.

Complete kit of parts ‘2.8 s +Pi1:: };Op

including construetion plans

To: RADIO EXCHANGE LTD.
61A High Street

Bedford MK40 1SA

Tel.: 0234 52387, REG NO. 788372

@ Callers side entrance “"Lavells' Shop.
@ Open 10-1, 2.30-4.30 Mon. Fri. 9-12 Sat

T enciose £. . . for ..

Name

Address

Complete kit of parts P &P
including construction plans ‘6.5 5 + Ins. 55p

...................... PE676
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CONSTRUCTIONAL PROJECTS
RALLY MILOMETER 'by P. Leah

Designed to aid navigation and map reading on ca'r rallies ) 464
AUDIO MILLIVOLTMETER by R. A. Penfold
An essential piece of test gear in the design of audio equipment 476

PROPORTIONAL RADIO CONTROL—1 by D. J. Whiteley
A 9-channel 27TMHz system with options of proportional or switched control on each channel.

This month the transmitter and coder 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 1.C.s—6 by D. B. Johnson-Davies & A. M. Marshall

Retriggerable monostables, digital filters and three-state output devices 470
SEMICONDUCTOR UPDATE by R. W. Coles
A look at some recently released devices 492

INGENUITY UNLIMITED
Digital Calendar—Electronic Doorbeli—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

496

A reader's protest
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 » ° 490

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

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

as we go to press.
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ADD 8% VAT TO PRICES MARKED
ADD 1519 VAT T ALL OTHER PRICES
SEND C.W.0. (BXCEPT GOVT® DEPTS)

POST & PACKING 20p FOR THE UK

IC’s  LOW PRICES

703 RF/IF  26p MC1303 £1.47 PRICE EACH:- NATCHING 20p* DIODES
ALL FULL SPEC, 709 T099 22p* MC1310 €2.09  AC127 & 128 10p*  INS,BUSH SET 6p*  (OABL & OA91 GERMANIUW Sp
DL707 COM.ANODE & 709 DIL 14 28p* MCI312 8Q £1.50 AC176 15p*  TIP29 & 30 43p*  1N4001 1A50V & 1N4002 5p*
 DL704 COM.CATHODE 710 DIL 14 31p* MC1318 £2,50 AC187 & 188 18p* TIP3l & 32 54p* 1N4004 6p* 1N4007 9p*
0.3" 0-9DP 89p.eas 723 Regul'r 45p* MC1330 75p AD149 45p*  TIP4l 63p*  1N4148 & 1Nol4 SILICON 4
L8 20p* wC1339 49 AD161 & 162 33p* TIP42 67p* p.
747 JUMBO 0.6 ca 74} DI 208" . a D > ZENERS BZY88 400mW 9p.
LED DISPLAY £1.75s 7:1 %L 14 11P. v01350/1/2 75p BC10 ZP. a0 999. ZENERS 1iW 17P.Z1Jnoisecl
301SF 0-9DP £1.25+ .21 T099  31p* uCi466 /5 €3 BClO7B 12p 67p*  BRIDGE RECTIFIER 1A50 18p
| 747 2x741  67p* MFC4000 {W 39p  BCl08 7p*  TIS43 UJCT' 26Dp* 14400V 25p, 4A100V 45
DISCO etc STROBE 748 DIL 8 27p* NES36 FETOPA €2+ BC108B 12p* ZTX107/8/9 11p ' P
ZENON TUBE £5 ea. s 7805 SV  €1.39% NE540 €1,10¢ BC109 8p*  ZTX300 &304 20p SCR’s TRIACS
y 7812 12V £1.39% NESS50 2vR' €1 * BC109C 12p* ZTX500 &504 42p SCR's TAGL/4 o
LE @S [r@@] HB 7815 15V £1,39% NESSS TIMER 4lps BC147/8/9  9p  2N706 & 708 11p*  j,cq0 3261/12063330% 200
’ 7900 Series £3 * NESS6 2x" Bdpe BC157/8/9  12p  2N2646 UJT 38p*  (y4ep 484007 SCR ONLY 47p*
209 STYLE OR 0.2" NO CLIP 11p* 76013 6W AF 75p NES60 PLL £4.00  BC167/8/9 12p  2N2904 & 5 20P*  wiiyc SC146D 108400V €1b
TIL208 or 0,2"RED & CLIP 13p* CA3046 59p NES561 PLL £4,00 BC177/8/9  18p 2N2926broyg 9p TRIAC DISCO 16A400V ¢1.75%
GREEN LARGE/SWALL & CLIP 22p* CA3048  €2.20 NES62 PLL £4,00 BC182/3/444L10p  2N3053 16p*  pyACS:ST2 20p.BR100  25p
ORANGE LARGE/SMALL & CLIP 22p* CA3054 €2 NES63 £2,25 BC212/3/4A8L12p 2N3054 42p* : ‘
ORP12 57p* 2N5777 33ps TEC12 50p® ICL8038  £2.69% NE565 £2,50  BCY70/172  1éps 2N3055 115W 37p*  \J @A
-
DIGITAL CLOCKS MM5316 £5° o I IR NESES Cifest BoiSITarise’ Sops ;:gf’,gglgizlssgﬁ 36PINS 2Bp*PACE CUTTER49p*
MMS314 £3.39% MMSI11 €5+ IM304 0-40V £9% 3N72741 741 20p*  BFYS0 14p* 2N3706/7/8)9 8p ~ COPPERCLAD 0.1 PITCH VERO
AYS51224 €3.49% PCB ¢1+ LM308 Hi Bo 95p* SN76660 IF 75p  BFYS1 l4p*  2N3710 & 11 8p  ZhxS7 32p% 24nx31% 20pe
CAPACITORS LU3OSK 5V €1,75+ SN76611 IF €1  BFYS52 & 53 14ps 2N3819E FET 12p  317x07 37n° 817x31" 32p%
CERAMIC 22pf-0,1uf 50v Sp, Lu372 IF £2.00 TADL0O &IF €2 85X19/20/21 16p* 2N3820 FET 40p 3.7 7w piirn 0.1vc1.06%
ELECTROLYTIC:10/50/100 uf 10 or LM377 2x2W €3 TBABOO 89p MJ2955 TO3 75p* 2N3823E FET 16p DIL BREADBOARD 6x4" £2%
25V 7P. 50V 9p. 2uf/10V 6p. LM380 60745 89p TBAS10 7WAF 80p MJE2955 89py 2N3904/5/6 15p
1000uf 25V 18p.200/500uf 9p. Lu381 €2°  TBAB20  £1.49 MJE3055 64p*  2N4289 mini 31p
POTENTIOMETERS LIN/LOG 16p ea LM3900 40PA 63p* ZN4i4 RX  99p wPU131 PUT 49p 2N5457 FET 45p
PRESETS 6p. RESISTORS 1 P ea
HEATSINKS TO5/18 7p.TO3 15p. d 1qn TTL EmD S LDB'E nen
SWITCHES: SPST 19p.DPDT 24p.% FULL _SPEC. 5% off 100MIX  yEW MOTOROLA CD14533 £2.35% DALO ETCH RESIST PEN 69p#
DIN PLUGS ALL 12p. SOCKETS 9p. 7400 gpr 7474 27p* FEC ETCH PAK 500gm  89p*
ALICASES: ABS/AB7 S0p AB13 65p 7401 10ps 7476 27p* CD4000  15p*  CD4028  73p» 6x4" COPPER BOARD  50p*
'TRANSFORMERS ,100mA 89p ea® 740273  11p* 7490 37p* CD4001 L6p=S CDA4S o 2 PCB KIT 3 ITEMS £2¢
1A/1A 6/12 orl2/24 €2 each. 7404 13p¢ 7491 sops £D4002 :gg_ A ;’gg. CASSETTE MECHANISM €9 & AS€12
NEW AUDIBLE WARNING BLEEPER ¢l LO5/8/7 2ops 7392/93 3Bl Cpor1  17p* (D405t 94pe TGS GAS DETECTORS 308etcf2*
TRAMPUS FULL SPEC PAKS 4LL £1 ea 113 0/ 'Cpobs 7496 68ps  CD4013  45p*  CD40S5 €1 * o R .
PAK A 10 RED LEDS our cholce £1#  7420/30 12ps 74100 ¢l cofolel | d5pel CD10sol 90p) sochets
PAK B 5 741C OP AMP 8 PIN  ¢le 7440 12pe 74121 26pr  CD4ol7  82pr  CDAOT1  17p%  ,p uyrry wyron
PAK C 4 2N3055 £1+.D 12 BCl09¢1* 7441 64pr 74123 58pr  CD4018  B2pr  CD40BL - 17p%  gociprg gpry 1ope
PAK E 10 BC182 £1,F 11 2N3704 £1 7447 67ps 74141 64pr D022 T7pt CDASL0 1194 fpyl  p N 1 2p
PAK G 8 BFYS1 €1%.1 9 2N3819efl 7470 25ps 74174 €1 ¢ CD4023  18p*  CD4S11 €1.90% ’
PAK J 9 2N3053 ¢1%.K 40 1N914 €1 7472 22p+ 74175 "95pe CD4024  63p*  CD4528 1,10+  SOLDERCON PINS:
NEW PAK M 4 PLASTIC 3055 90W f1s 7473 26pr 74196 €1 *  (D4027  45P* CD4558 ¢£2.35¢ 100 65p1000¢£3,50%

TRANSISTORS TELEPHONE 54525

his 44 pag
FREE book
shows how!
YOURSELF FOR A

BETTER JOB -~ MORE PAYI

Do you want promotion. a better job.
higher pay? ““New Opportunities” shows
you how to get them through a low-cost
home study course. There are no books to
buy and you can pav-as-vou-learn.

This helpful guide to success should be
read by every ambitious engineer.

Send for this helpful 44 page FREE book
now. No obligation and nobody will call on
you. It could be the best thing you ever did.

G EEECUT OUT THIS COUPON N Il BN N
CHOOSE A BRAND NEW FUTURE HERE!

Tick or stale subdject of intevest. Poat to the address delow.

€ 4G radioTva O $ 40 &:n.:‘:"“"' g
Practical Radio wnd O  Lioowones Mehanics. - Geeral  Eieemical O
Electronics (Tech- Practical TV 0  Engineenng
natron) Colour Television (O Society of Enginecrs
Electrong Engincerr O Servicing (Electrical  Engineer-
ing Computer Electronics O  ing)
Television Mainten. O C &G L1 Radio TV O  Electrical Instaliations O
ance and Servicing Servicing cert and Wiring
General Radio and O Post Master General O €. & G. Eectnical O
TV Engineering tst & 2nd class certs Technicians (Primary)
Radio Servicing. Main- O C. & G Eecrical O ¢ g, Telecom 0O

Engineering Practise

tenance and Repairs munications

Dept EPE 18
1o ALDERMASTON COLLEGE reading RG7 «pF
Also at our Landon Advisory Office, 4 Fore 8t. Avenus, Moorgate, London EC2Y
SEJ. Tei: 01828 2721,
NAME (Block Capiials Please)

ADDRESS

POETTO0E
Other subjects Age
Aocredied by CACC Mamber of A.8.C.C

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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Dimmit
range of light
dimmers and lighting
control systems

|llustrated is the popular
PMSD1000 module. A kW slider
control dimmer, interference sup-
pressed, 60mm slider range size
44x2x 1¢in. ldeal for low cost
stage and disco lighting. WUsed 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.

DD6IM (illustrated). Six kW
channels, six outlet sockets, master con-
trol, mains on/off switch, size 23 x 84 X5in.
Price £140-40 inc. VAT.

DD6I1-B. Six IkW channels, using module
PMSD 1000, [owest cost system. Slzel6ix8x5|n Price £64'50 inc. YAT.

DDé62M. As DD6IM but with six 2k channels, size 25 x 104 x 6in.
Price £205°20 inc. VAT.

Add £2-20 postage and packing for all systems.
The Dimmit range includes rotary and slider control dimmers and

sound to light converters for home, entertainment and professional
applications. Ratings |kWV, 2kW, 3kW

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

For full infermation on all modules and lighting control systems send
I15p for our itlustrated catelogue and price list. Callers welcome, visit our
showroom for a demonstration of any of the modules or systems. Mon.-Fri.
9.30 10 6.0 p.m. Sat. by arrangement.

YOUNG ELECTRONICS LTD.

184 Rovyal College Streat, London NW1 9NN Tel. 01-267 0201

Practical Electronics  June 1976



15-240 WATTS!

The HY5 is a mono hybrid amplitier ideally suited for all applications. All common
H Y5 input functions (mag Cartridge, tuner, etc.) are catered for internally, the desired

function is achiéved either by a multi-way switch or direct connection to the

AR appropiate pins. The internal volume and tone circuits merely require connecting

Pream p“ﬂer 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 singte pack; multi-function equalisation: low noise. low

distortion; high overioad: two simply combined for stereo.

APPLICATIONS: hi-fi; mixers; disco; guitar snd organ; public address.

SPECIFICATION: Inpull—mmnetic pick-up 3mV; ceramic pick-up 30mV: tuner 100mV: microphone

10mV; auxitiary 3-100mV: input impedance 47k at 1kHz. Outputs—tape 100mV: main ,0utput 500mv

R.M.S. Active Tone Controls—treble =12dB at 10kHz; bass +12dB at 100Hz. Distortion—0-1%

at 1kHz; signal/noise ratio 88dB. Overload—38dB on magnetic pick-up. Supply Voltage— = 16-50V.

Price £4-75 + £1-19 VAT. P. & P. free

The HY30 is an exciting New kit from I.L.P. It features a virtually indestructible
H Y30 1.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

15W : t Q construction and operating instructions. This amplifier is ideally suited to the AVA' LA B LE
- into 8 beginner in audio who wishes to use the most up to date technology available.
FEATURES: complete kit; low dulomon short. open and thermal protection; easy to build.
APPLICATION Pt g audio : guitar pi fier; test ifier; audio J U N E 1 976
SPECIFICATION Output Power—15W R.M. S into 8A. Dlslorﬂon——o 1% at 15W. Inpul Sensllmty- .
500mV. Frequency Response—10Hz-18kHz —3dB.

Price £4-75 + £1-19 VAT. P. & P. free

The HYS50 leads 1.L.P.'s total integration approach to power amplifier design.
‘H Y 5 0 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
25W into 8Q 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-fi systems; low power disco; guitar amplifier.

SPECIFICATION: Input Sensitivity —500mV. Output Power—25W R.M.S. into 8. Load Impedance—
4-16(1. Distortion—0-04% at 25W at 1kHz. Signal/Noise Ratio—75dB. Frequency Rssponu—WHx—
45kHz - 3dB. Supply Voltage— +25V. Size—105 x 50 x 25mm.

Price £6-20 + £1-55 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.

60W into 80 FEATURES: \:Ory low distortion; integral i load line p ion; thermat pi : five

APPLICATIONS hi-fi; hlgh qulllty dllco public address; monitor amplifier; guitar and organ
SPECIFICATION: Input Sensitivity—500mV. Output Power—60W R.M.S. into 8N. Load impedance—
4-160N. Distortion—0-04% at 80W at 1kHz. Signal/Noise Ratio—90dB. Frequency Response—10Hz-
45kHz - 30B. Supply Voltage— = 35V. Size—114 x 50 x 85mm

Price £14-40 + £1-16 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-ti performance.
. FEATURES: thermal shutdown; very low distortion: ioad line protection; integral heatsink: no external
120W into 80  components.
APPLICATIONS: hi-fi; disco. monitor; power slave; industrial; public address
SPECIFICATION: Input Sensitivity—500mV. Output Power—120W R.M.S. into 80. Load Impedance—
4-160. Distortion—0-05% at 100W at 1kHz. Signal/Noise Ratio—96dB. Frequency Response—10Hz-
45kHz —3dB. Supply Voltage— +45V. Size—114 x 100 x 85mm

Price £21-20 + £1-70 VAT. P. & P. free

The HY400 is I.L.P.'s 'Big Daddy'' of the range producing 240W into 40! It has been

designed for high power disco or public address applications. H the amplifier is to

be used at continuous high power levels a cooling fan is recommended. The amplifier
240W into 4() 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 . no external P

APPLICATIONS: public address; disco; power slave; industrial.

SPECIFICATION: Output Power—240W R.M.S. into 4MN. Load Impedance—4-1601. Distortion—0-1%

at 240W at 1kHz. Signal/Noise Ratio—94dB. Frequency Response—10Hz-45kHz — 3dB. Supply Voltage

— x45V. Input Sensitivity—500mV. Size—114 x 100 x 85mm.

Price £29-25 + £2-34 VAT. P. & P. free

POWER SUPPLIES: PSU36—suitable for two HY30s £4-75 4+ £1-19 VAT. P. & P. free. PSU50—suitable for two HY50s £6- 25 +
£1-56 VAT, P. & P. free. PSUTO—suitable for two HY1208 £12-50 + £1-00 VAT. P. & P. free. PSUS0—suitable for one HY200
£11-50 + 92p VAT. P. & P. free. PSU180—suitable for two HY200s or one HY400 £21 + £1-68 VAT. P. & P. free.

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS
Please SUPPIY . ..ot

I'L'P' EIeCtronics Ltd Total Purchase price ................ E] Ciomen” Od . E] ...........
| Enclose: Cheque [0 Postal Orders oney Order
Crossland Houses - Please debit my Access account [ Barclaycard account [0

NaCkithon, Canterb'ury ACCOUNEAUMDET « -« e oo e e e e e e e e e e e e e e e

Kent CT4 7AD NameandAddress
Tel (0227) 63218 e
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ab TH-GUITILGTIRS =

~———{TRANSISTORS}———

BRAND NEW FULLY GUARANTEED

Type Prlu Type Price Type Price | Type Price Type Price Type Price Type Type Pric®
¢ " ¥ *0-51 | BC169 010 | BC440 *0- BFIT 946 | OC75  *0-18 2N 2646 2N3T03  ¢-99
acmc 010 | BC4sO BF118 2N2904 2NIT04  9-
BC17 09 | BDI115 BF119 2N2904A *0-1 2N3705  ¢-
9 | BD116 BF152 2N2905 2N3T06  0-
" 2N2905 2N3707 o
| 09 2N2906 *9-12 | 2N3708 8-
15 2N2906 A *0- 2N3709 o
| ‘22 2N2907 2N3T10 o
18 | 2N290TA *0 2N3TI1 9-
16 2N2923
| 16 | 2N2924 .
2§ | 2N29025 2N3823  *0-18
25 | 2N2926G 2N3903 012
08 | 2N2926Y 2N390¢ 012
.09 2N29260 2M3905  8-14
| ‘09 2N2926R 2:‘43936 o::
1 -09 2N29268 2N4287 8-
ot o 5 2N3053 2N4288 018
AC18TK 09 MJE3440 *0 - 51 2N3054 2M4289 018
AC188 | -2 MPF102 *0-28 2N3085 2N4290 018
AC188K ‘29 MPF104 *0-28 2N3402 2il4291 018
AD140 1 MPF105 *0-28 2N3403 2N4292 818
AD142 11 -3 2N3404 2N4293 018
AD143 | 12 [ 2N3405 285172 012
AD14 210 2N3614 51 *a-28
AD150 10 | 2N3615 ] 55 %28
AD161 | -10 2N3616 2NS459 =926
AD162 10 12 | 2N3646 40361 *0-30
AD161 & ‘18 1 2N2369A 017 | INGTIR 40362 %033
AD162(MP) . 18
0 ‘26 |
AF114 ] -36
AF115 0 -1 |
AF116 . -28
AF117 . 0-25
AF118 0 -3
N o 180800 BRe 8 | BFXss i Please add 8°- to prices marked
AF126 12 . BD208  *0-98 | BFYS0 *. Remainder add 124°.. Do not
AF127 12 BOY20 *1-92 | BFYst

AF139 12 BF115 <015 ' BFYs52 2N699 %038 add VAT to prices marked t.

UNTESTED P4KS . SILGPDIODES HANDBOOKS

Ideal for Organ builders
30 for *50p, 100 for *£1-50, 500 for *£5, 1.000 for *£9.

Pak No. Description Price TRANSISTOR DATA BOOK

120 Glass Sub-min. General purpose Germ. diodes 0-60 DTE 1 227 Pages packed with information on
U a 30 Germanium transistors hke OC81, AC128 *0-60 J i European Transistors. Full specification
U5  60200mA sub-min_ silicon diodes *0-60 including outlines
U11 20 PNP Sl planar trans. TO-5 like 2N 1132, 2N2904 *0-60 L.

Price t£2-95 each

U15 20 NPN Sil. planar trans. TO-5 like 2N696. 2N697 50 Case 100V 200V 400V TRANSISTOR EQUIVALENT BOOK

U19 20 Siticon NPN transistors like BC108 '60 2 Amp TOS *0-31 “0-51 *0-71 §| BPE 75 256 Pages of cross references and
U26 30 Fast switching silicon diodes like IN914 Micro-Min 0-50 6 Amp TO86 *0-51 *0-61 *0-77 | equwvalents for European. American and
U28 10 1 Amp SCR’s T0-5 can. up to 600 CRS/25-600 *€1-20 10 Amp TO48 “0-77 *0-92 *1-12 § Japanese Transistors. This is the most com-
U32 25 Zener diodes 400mW DO-7 case 3-36 volts mixed 0-60 prehensive equivalents book on the market
U36 20 Silicon pianar NPN transistors TO-5 BFY50 51/52 “0-60 [oday and has an introduction in 13 lan-
uds 7 3A SCR. TO66 up to 600 PIV *£1-20 Price t£2-88 each
U46 20 Unijunction transistors simitar to TIS43 “0-60 IOOE EOUIVALENT BOOK

uU4g 9 NPN Sil. power transistors like 2N3055 ‘€120

DE 74 144 Pages of cross references and
Code No s mentioned above are given as a guide to the type of device

115 WATT SILICON TO3 METAL CASE equivalents for European, American and
in the Pak. The devices themselves are normatily unmarked Vcoo 100V. Vceo 60V. IC 15A, Hfe. 20-100 suitable Japanese diodes. Zeners, Thyristors, Trlacs,
r 1t for 2N3055, BDYH or BDY20 Dlacs and L.LED.'s

1-24 100 + Price t£1-98 each

*50p ‘489 THE WORLD'S BROADCASTING STATIONS

WBS 75 An up to the minute guide for those

i o - interested in DX-ing. Contains all the worid's

ngc -7“1:: | Typu 'F;‘)m:: gme :)m:: g{%‘i -F;”z: GP sw‘tchln Trans broadcasters on SW. MW and LW, as well

BA116 «0-21 BY1OO “0.16 0A47 «0.07 OA95 .07 as European FM/TV slnnons.P e
BA126 *0-22 BY126 *0-15 QAT0 *0-07 0A200 *0-07 TTL DATA BOOK rice eacl

g::;? '3:5 g;g; :g:: 8:;? :gg; ?r:921042 :ggé All usable devices. No open and shorts. ALSO AVAIL- § DIC 75 Now complete Data book of 74 series

i ABLE IN PNP similar to 2N2906. BCY70 TTL (7400-74132). Covering 13 main manu-

BA156 *0-14 BY164 *0-51 0ABS “0-09 1N916 *0-06 7
BA1T3 *0-15 BYX38/30 *0-43 0A90 “0.07 1N4148  *D-06 20 for *S50p, 50 for *£1, 100 for *€1-80, 500 for -ts, § facturers in the U.S.A. and Europe, this book

TO18 SiM. TO 2N706:8 BSY27/28/95A

1.000 for *£14. gwves full data as well as equivaients.
wi d N Price 1£3-74 each
Reniod enng plaase state PR o PNP A full range of technicai books available on
request
\WORLD SCOOP”>
PIV 0 6A 0-8A 1A 5A S5A TA 10A 16A 30A ~
T T 4 48 TO4 4 4
10 T(?‘QBJ -5)9125 TO_ TOGG 0_66 TO_G TO_B O_B TO_B TO_B JUMBO SEMICONDUCTOR PAK
20 “0-15  0-13  — — = = - o — = Transistors-Germ. and Silicon
30 “0-19 *0-22 — = — = — L _ = Rectifiers-Diodes Triacs-Thyristors-(.C.'s and Zeners
50 *0-22 *0-28 *0-20 <0-25 *0-36 *0-36 *0-48 *0-51 °0-54 *1.18 ALL NEW AND CODED

100 *0-25 *0-30 *0.25 “0-25 *0-48 *0-48 *0-51 *0-57 *0-58 *1-43 Approx. 100 pieces only *£1-85p
150 *0-31 *0-38 — @— @— — = e

200 *0-38 *0-44 *0-25 +0-30 *0-50 °0-50 *0-57 062 '0-62 “1-63
400 — — *0:30 “0-39 -0-55 *0-57 -0-62 *0-71 ‘0-77 *1.79 ! ~ )

600 —  — +0-39 048 0-69 ‘069 078 ; = ENER DIUDES Postage and Packing
800 —  — +0-58 *0:65 -0-81 *0-81 -0-92 1 5 3 add 25p unless other-

l DI FULL RANGE IN STOCK, 2-33 Volts wise shown. Add
i d QLID W U W Y 0 extra - for  airmail.
£1 minimum order.

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

PV (DO 7) (SO 16) Plastic (SO 16) (SO 10) (SO 10) (TO 48)
50 0-05° 6-06" IN4001 0.-05*  6-07° 0-14*  0-19°  0-56°
100 0-05' 0-07° IN4DD2 006" 0-09° 0-16*  0-21°  0-69"
200 0-06°  0-09° IN40O3  0-07*  0-12° 0:20°  0-23* 0-93"
400 0-07°  0-14° IN4D04  0-08°  0-14* 0-28*  0-35° 1-25°
600 0-08* 0-16* IN4005  0-09* ©0-18° 0-33*  0-.42* 1.76"
800 0-11-  0-18° IN4GOB  0:10°  0-18° 0-35*  0-51°  1-94*
1000 0-13* 0-28° IN4007  0-11°  0-23* 0-44°  0.60* 2:31°
1200 = 0.32* 0-28° 0-54* 0-69* 2-88°
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COMPONENTS

ALUMINIUM BOXES

No. Length Width Height Prlce
BA1 5" x 2" x 13" 0-45
BA2 4" x 47 x 1" *0-45
BA3 ¢4 x 23" x 0y *0-45
BA4 5*" x 4" x 1*" *0-54
BAS 4 x 24" x 2 *0-45
BA6 3" x 2 x 1" *0-39
BA7 7 x 5" x 24" *0-79
BA8 8" x 8" x 3" *£1-02
BAg 6" x 4 x 2" *0-65

{(Each complete with " deep lid and
screws). PLEASE ADD 20p POSTAGE
AND PACKING FOR EACH BOX.

COMPONENTS

CARBON RESISTOR PAKS

These Paks contain a range of Carbon
Resistors, assorted into the following
grou ps:

50 Mixed 1000-82001 §W. 0-60
R2 50 Mixed 1k1-8-2kN §W. 0-60
R3 50 Mixed 10kN1-82kN }W. 0-60
R4 50 Mixed 100k1-820k }W. 0-80
RS 30 Mixed 10011-8200 }W. 06-60
RE 30 Mixed 1kN1-8 -2k §W. 6-80
R7 30 Mixed 10kN-82k g 0-60
R8 30 Mixed 100kN-820k {W. 0-60

THESE ARE UNREPEATABLE PRICES

REPANCO CHOKES & COILS

RF Chokes CH1 2:5mH 0-27
CH 7-5mH 0-29
CHS 1-5mH 0-26
CH2 5 OmH 0-28
CH4 10m 0-31
COHLS DRX!I Crystal set 0 29 DRFZ
Dual range

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 Less Switch 0-60
VC4 1K Less Switch 0-20
VC5 100K Log anti-Log 0-60

HORIZONTAL CARBON PRESETS

0-1wa -09 each
100, 220 470, 1K, 2-2K, 4 7K, 10K,
32:M 47K, 100K, 220K. 470K, 1M, 2M

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/¢ ¥ £3-00 0-45

MT/50/1 1 £4-00 0-48

MT/50/2 2 £5-00 ' 0-60

COIL FORMERS & CORES

NORMAN }” Cores and Formers 0-07
3" Cores and Formers 0-08

VEROBOARDS
VBI containing approx. 50 sg.in

various sizes all 0-1 matrix *0-60
VB2 containing approx. 50 sq In.
various sizes all 0 15 matrix *0-80
CABLES
CABLES Per Metre
CcP1 8Single 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 Individualiy
screened *0-28
CP6 Mlcrophone 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
1
C280

CAPACITOR PAK

Containing 75 of the C280 range of
capacitors assorted in values ranging
from 0-1uF to 2-2uF. C lete with

Add 8% VAT to all prices
marked *.

Remainder add 125 %.

PLEASE NOTE THE
ABOVE DIRECTIONS

COMPONENT PAKS

Pak
No.
c1

c2

Cc4
Cs
c7
e
c10
c12
c13
C14

C18

C19
. C20

Qty.
200

Description Price
Resistors, mixed values
approx. count by weight

0-60
150 Capacitors, mixed values
approx. count by weight

06

75 § width Resistors, mixed
preferred values 0-80

5§ Pieces assorted Ferrite

Rods 0-60

1 Pak Wire 50 metres assorted

colours *0-60

10 Reed Switches *0-80
3 Micro Switches *0-60

15 Assorted Pots and Pre-sets
0-60

30 Paper Condensers preferred
types, mixed values 0-60

20 Electrolytics Trans. types
0-60

1 Pack assorted Hardware—
Nuts. Bolts, Grommets, etc.
~0-

20 Assorted Tag Strips and
Panels

2 Relays 6-24V Operating 0 60

Sheets Copper Laminate spprox

200 sq.in. 0-60

sPlease add 20p post and packing on
all component packs, plus a turther
10p on pack nos. C1, C2. C19 and C20.

AVDEL* BOND

SOLVE THOSE STICKY

with

The

seconds, bond plastic,
sistors,

CYANOCRYLATE C2
OHESIVE
bond which works in

rubber. tran-
permanently,

wonder

components

immediately'

OUR PRICE ONLY 70p
for 2gm phial

AUDIO LEADS

8221
8222
8237
5238
8270
8271

8275

8318

5404
8217
5219
8474
S600

S700

5 pm DIN plug to 4 photo plugs
length 1-5m
5 pin DIN plug
socket length 1:5m
5 pin DIN plug to 5 pin DIN plug
mirror image length 1 5m £1-20
2 pin DIN plug to 2 pin DIN
socket length 5m
2 pin DIN plug
socket length 10m
5 pin DIN plug to 2 photo pluqs
conneclad to pins 3 and 5 Ienglh
-5m 70p
5 pin DIN plug to 2 phono
sockets connected to pins 3 and
5 Ienqth 23cm 68p
5 pin DIN socket to 2 phono
ptugs connected to pins 3 and 5
length 23cm 68,
Coiled stereo headphones exten-
sion cord extends to 7m £1-4
3 pin DIN plug to 3 pin DIN plug
length 1-5m 80
5 pin DIN plug to 5 pin DIN plug
length 1-5m
3-5mm  Jack
length 1-5m
5 pin DIN plug to 3-Smm Jack
connecled to pins 3 and § Ienglh
80

to 5 pln DIN

to 2 pin DIN

80p
to 3-5mm Jack
68p

P
5 pm DIN plug to 3-5 Jack con-
nected to pins 1t and 4 length
-5m

ldanllhcanon chart.
ANTASTIC VALUE
ONLY £1-20
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80p
SWITCHES
DP/DT Toggle 0-28
SP/ST Toggle 0-22

VAT

add
wise
for

Postage

PEP

and Packing
25p unless other-
shown. Add extra
alrmail. MInimum
order £1:00.

REF D"

REF 41

Model 42
REF 42/S

REF 43"
REF 45

REF 46
48
52A
REF 53
REF 56
Model 60
REF 60/S
REF 62
REF 71
REF 71A
REF 75
REF 76
REF 78

REF 83

ACCESSORIES

2 Hi-Fi Cable and Flex Tidy

Tape Head Cleaning Kit 729
Hi-Fi Cleaner 30p
Wire Stripper *£1-00
}" Tape Editing Kit  *£1-80
1" Cassette Ed ng Kit *£1-84

44p

Salvage Casselle 4

Styjus Balance £1-28
Splicing Tape *38p
Record and Stylus Clesnlng

Kit

8 Track Cartridge Head
Cleaner 38p
Groov-Kleen *£1-84

Roller and Brush for REF 42
and 2000 *24p
Record Care Kit *£2-76
Auto Changer Groov-Kleen
98

Spirit Level *72p
Record Dust-Off *26p
Cassette Tray 54,

P
Hi-Fi Stereo Test Cassette
*£2-40

Hi-Fi Hints and Tips Book
Groov-Kleen *£1-72

Replacement Brush Velvet
Pad and Base Sticker for

Model 60 *24

Cassette  Head  Cleaner
{Liquid) *48p
Record ‘Dust Oft (Displays
of ten) *86p
Record ‘Dust Otf * (Bubble
Pack) *70p
Indexa Record *£1-50
Stytus Cleaner *36p

Cassette Fast Hand Winder*

*98p
Cassette Title and Container
Labels*{20 and 10) *36p

DYNAMIC MIKES

TYPE B1223. 200 ohms

impedance.

Complete with stand, on/off switch

and 2-5mm

and 3:5mm plugs.

Suitable for cassette tape recorders.

PRICE £1-67

ANTEX Equipment

SOLDERING IRONS

X25. 25 watt *£2. 45
Model G. 18 watt *£2-70
CCN240. 15 watt *£2-90
SK2. Soldering Kit “£3-90
BITS

102 for model CN240 42p
104 for model CN240 §” *42p
106 for model CN24D & *42p
1100 for model CCN240 " “42p
1101 for model CCN240 §” 42p
1102 for model CCN240 3~ “42p
1021 for model G240 &~ *42p
1021 for model G240 }” *42p
1022 for model G240 &~ *42p
50 for mode! X25 & " “44p
51 for model X25 " *44p
52 for model X25 & “a4p
ELEMENTS

Mode! ECN240 “£1-10
Model EG240 “£1-35
Model ECCN240 *€1-85
Model EX25 *£1-20
SOLDERING IRON STAND

ST3 Suitable for all models *£1-10
Antex heat shunt “10p

PLUGS & SOCKETS

PLUGS

PS1t DIN 2 Pin (Speakor)
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
PS10 Jack 3-5mm Screened
PS11  Jack " Plastic

PS12  Jack }" Screened
PS13  Jack Stereo Screened
PS14 Phono

PS15  Car Aerial

PS18 Co-Axiai

INLINE SOCKETS

PS21 DIN 2 Pin (Speaker) 0-13
PS822 DIN 3 Pin 0-19
PS23 DIN 5 Pin 180° 0-19
PS24 DIN 5 Pin 240° ¢-19
PS25 Jack 2:5mm Plastic 0-15
PS26 Jack 3-5mm Plastic 0-15
PS27 Jack i” Plastic 0-28
PS28  Jack i” 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 Pin 0-08
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 0-1
PS41 Jack " 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. Biack or Blue Vinyl covered

top and sides and bezels.

No. Lenglh Width Helgh! Price
BV1 x 53" x *£1-25
BvV2 11” x 6" x 3” *£1-62
BV3 67 x4 x  1}” 0-92
9" x5 x 2¢"  £1-39
209 P. & P. Per Box.
RECORD CASES
7" E.P. 18} x 7" x 8"
{50 records) *£2-48
127 L.P. 1337 x 74" x 123"
{50 records) *£3-30
CASSETTE CASES
Holds 15. 10" x 33" x §”. Lock and
handle *£1-50
8-Track CARTRIDGE CASES
Holds 14. 13" x 5” x 6”. Lock and
handle *£2-20
Holds 24. 12¢4” x 8" x 5}§". Lock and
handle 3-20g

I-PAK
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DIGITAL : CLOCKS : KITS : CALCULATORS

‘ALPHA™: 4 GREEN 0 5in HIGH DIGITS 12/24 hr

Alarm  Std H
Alpha Module (excl. case) Kit £13-00 £10-00 M Od u Ie k'ts
Alpha Module (excl. case) Built £14-00 £11-00
Alpha complete: Perspex Case Kit £15-50 £12-50
Alpha Clock: Perspex Case Built £21-50 £17-50

@ Tilt Snooze ® AM/PM @
@ Mains failure indicator @

@ Auto-Control Brightness by Photocell @

£9-00

INCL. VAT. P&P

SATISFACTION GUARANTEED
Modern 2 Part Case

ALARM

“DELTA’: 4 RED 0-5in HIGH LEDs 12 hr

Alarm  Std
L| Delta Module (excl. case) Kit £11-50 £9.00 Drilled P.C.B.
Delta Module (excl. case) Built  £12-00 £9-50 4 Diqi i -5i i
Delta complete: Perspex Case Kit £15-00 £12-00 Al?lcgol:nDlosin% 055 Iln%h g'gh
Delta Clock: Perspex Case Bullt  £21-00 £17-00 : panents incluge
Delta complete: Teak Case Kit £15-70 £12-70 Even Mains lead included
Delta Clock: Teak Case Built £21-70 £17-70 Full Instructions

Assembly Drawing
Circuit Diagram S

S| 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
E 4510 Mathematician £16-20 6020 Statistician

C.W.0. PULSE ELECTRONICS LTD

You supply only mains plug and
standard tools. Easy!

£6-75
£21-60

(PE13), 202 Shetford Road, Clifton, Shefford, Beds.
S.A.E. complete range. Phone Hitchin (0462) 814477

SILICON SOLAR CELLS 0-5V 15mA at 35p, 0-5V 50mA at 50p, 0-5V 100mA
at §0p, 0°5V 200mA at £1.

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.

1,000u1 40VW. Size 1}in x {in at 3 for 35p.

50 ASSORTED RADIO and TV KNOBS at 75p.

100 ASSORTED '/, and '/;W RESISTORS 17 values at 57p.

VHF DUAL GATE MOS FET like 40673 at 33p, 4 for £€1-10.

50 AC 128 TRANSISTORS Branded but untested at 57p.

New sloping
cases from
OLSON

20 ASSORTED TUNING VARACTORS untested at 45p. - . - i i
GERMANIUM TRANSISTORS AC153K, AC176K, AC187K. AC188K, ype Panel Dim Depth Height Price
AC141K, AC142K. All at 20p each. ) K
LINE OUTPUT TV TRANSISTORS R2008 at 75p, R2010B at £1-25. 3 | 330mmxt00mm | Samm Sem e
60 ASSORTED WIRE WOUND RESISTORS 110 10 W at 57p. 3 250mm x 100mm a5mm el oS

100 SUB-MINIATURE CERAMIC PLATE CAPACITORS ASSORTED from

3-3pF to 0-01uF 60VW at 57p.
POSTAGE STAMP TRIMMERS 10pfF, 30pfF, S0pF, 150pF, 750pF, 1,000pF
at 6p each

PLEASE ADD 40p P. & P. and VAT

TEXAS BC 212 TRANSISTORS 6 for 57p.

'ZN 414 RADIO 1.C. with circuit at £1-20.

ITT 100uF 16VW size ¢ x }in 6 for 35p.

500 yd Reel of PVC 14 Strand 0-0048 CABLE at £3.

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 £1-30.

20 P CHANNEL M OS FET's wlith circuits for 68p.

5W TO-39 POWER DARLINGTON TRANSISTORS at 20p each.

7 ASSORTED JAPANESE and CONTINENTAL VOLUME CONTROLS
at £1.

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, Lincoin, LN2 1JF
Tel: 20767

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 trom stock in three different
widths.

MATERIALS
Cases made trom 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.

e

PORTABLE POWER DISTRIBUTION

Complete with 6t cable and 13A plug.
4 sockets 13A £8-80

f 6 sockets 13A £10-45
- ‘ 4 sockets 13A + SW £10-06
. 6 sockets 13A + SW £11-11

Please add 6Qp post and packing plus VAT
Trade counter is open for personal callers from 9 a.m.-5 p.m., Monday-Friday

OLSON ELECTRONICS LTD.

5-7 LONG STREET, LONDON E2
Tel. 01-739 2343
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SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS

RELAY

Col. (1) 2 3 4
Coilohms | |

52 4-8 | 2cfo 75p*
Col. (2) 58 | §-9 6clo 85p
Working 185 | 8-12 6 65p*
d.c. vols 230 | 9-18 | 2c/o HD | 85p*
Col. 3 430 15-24 | 4¢clo 85p*

600 | 10-20 | 6M 85p*
Contacts 700 12-24 2¢cjo 65p*
Col. (4) 700 | 16-24 4 c/o | 85p*

700 | 16-24 4M2B 65p*
Price 1,250 18-36 2cjo | 65 p‘

2,500 | 31-43 z c/o HD | 65p*

HD = 2,500 3645 | 65p
Heavy duty ISk | 85-110 6M 65p
*Incl, Base. All prices incl. P. & P.

OPEN TYPE RELAYS
6 VOLT D.C. | mEkAeYcom““ 45p. Post | 5p.

9 VOLTD.C.

3 c/o 5 amp contacts. 70 ohm coil. 85p. Post 15p.
12VOLT D.C. AY

3 cfo 5 amp contacts. 120 ohm coil. 85p. Post {5p.
100 VOLT A.C. 2 c/o 75p. 3 c/o 85p. Post |5p.
ENCLOSED TYPE RELAYS

24 VOLT D.C. 3 ¢/o 85p. Post 20p, Base I5p 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 REL
3 h.d. c/o contacts. Price 85p. Post 20p. Octal

plug in base |S5p extra.

230/240 VOLT A.C.RELAY, Mfg. by Arrow 2 h.d.
15 amp c/o contacts. Amp connectors. Price £1°10.
Past 20p.

220/240 VOLT A.C. RELAY

3 clo 5 am contacxs Sealed. Mfg.

Post 20p ase 1Sp extra.

CLARE- ELLIOTT TYPE RP764| G8

Miniature relay, 675 ohm coil. 24 Volt D.C. 2 c/o.
80p post paid.

LATCHING RELAY

Twin Iatchlng relay, “flip-flop’ 2 c/o
each rel ag Mains contacts. 115V
A.C. or 50V D.C. operation. 240V
A.C.with2-5K 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 £5.

Post 50p. 1,000 for £45. Post paid.

Bulk purchase means LOW! LOW! prices,
DOUBLE POLE C/O or 2 make/2 break micro
switch. 10 amp 250v a.c. With detachable roller
assembly. 10 for £2 50. Post 50p (min. order 10).

MINIATURE C/O ROLLER
MICRO SWITCH >

OMRON Type VI5 FL22/IC. 10 for
£2. Post 50p. (Min. order 10).

230/250 VOLT A.C. SOLENOID
Approximately H{lb pull. Size of feet 1§° x | &".
Price £1-00, Post 20p.

HEAVY DUTY TYPE. 10 Ib. (approx.) pull. £2°50,
Post 50p.

24 VOLT DC SOLENOIDS

UNIT containing | heavy duty solenoid approx. 251b
pull | inch travel. Two x approx. Ilb pull § inch
travel. 6 X approx. 4o0z. pull § inch travel. One
24 volt d.c., | heavy duty single make relay. Price
£2-50. Post £l. ABSOLUTE BARGAIN.
,@ Will control up to 600W of lighting
except fluorescent at mains voltage.
| Complete with simple instructions.
£2-75. Post 25p.

1,000 watt model, £4. Post 25p.
2,000 watt model, £8. Post 40p.

CENTRIFUGAL BLOWER
Mfg by Smiths Industries. 230/240V
a.c. Miniature Model. Series SE{200.
Size $5mm x 82mm _Xx 82Zmm.
Aperture 38mm _x 3lmm. (2
ec.f.m., £2-75. Post 50p.

Mfg. by Airflow Devélopments Ltd.
Precision made, continuously rated, smooth running.
230/240V a.c. motor, 80 c.f.m. As illustrated but
with round aperture, £6:50. Post 75p.

Mfg. by Woods.

Extremely powerful. 220/250V a.c. 0-3A 2,700 r.p.m.
continuously rated. Capacitor start. Cast construc-
tion. Aperture 66mmX50mm, Of/A 200mm. £12.
Post £1.

Mfg. by Parvalux Type 5D38B.

220 volt A.C., SOHz, 0-55 amp. Continuously rated
2800 r.p.m. 120 cfm. Brand New. Fraction of makers
price. £10. Post £1.

ISKRA.

600 WATT DIMMER SWITCH
Eagily fitted. Fully guaranteed by makers,

All Mail Orders—Callers—Ample Parking
Dept. PE6, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 01-995 1560
Showroom open Mon.-Fri.
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YARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V
SHROUDED TYPE
200 watt (| amp) £

All Types

0-5 KVA (24 amp) (MAX) £11.50
| KVA (5 amp) (MAX) £16-50
2 KVA (10 amp) (MAX) £30-00
3 KVA (15 amp) (MAX) £33-00
4KVA (20 amp) (MAX) £60-00
37-5 amp (MAX) £
CARRIAGE AND PACRING. PXTRA

L.T. TRANSFORMERS

0,6, 12 Volt at 10 amp. £6-15. Post 70p.

0,10, 17, 18 Volt at 10 amp. £8.70. Post £1:00
0, 4, 6, 24, 32 Volt at 12 amp. £10.90. Post £1:00
0,6, 12 Volt at 20 amp. £9-90. Post £1-00
0, 12,24 Volt at 10 amp. £10-30. Post £1-00

0,6,12,17,18, 20Vo|tat203mp £11.80. Post £1-00
Other types to order at short notice—Phone your
Enqull’les

ROTARY VACUUM AIR PUMP AND
COMPRESSOR

Carbon vane, oilless, 100/115V a.c.,
P3h.p. motor, 50/60 cycle, 2875/3450
r.p.m., 20 in vacuum, comp. 125
e.f.m., 10 p.s.i. (approx. figures).
New unused surplus stock. Supplied
with electrical connection data. FRACTION OF
MAKERS' PRICE £12. Post £1:00. Suitable | IOIZ4OV
150 watt auto transformer £3-50, Post 50p. (Both

items together Post £1-25).

GEARED MOTORS

100 R.P.M

115 1b. ins. IIO volt, SOHz. 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-equlpment tested £14. Post
£1.50. Suitable transformer 230/240 volt operation
£8. Post 75p.

AUTO TRANSFORMERS

Step up, step down, 0-115/200/220/240 volts at 75
watt £3, Post 40p. 150 watt £4'30. Post SOp. 0
watt £6°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 inlarge rooms, hallsand utilises a silica
tube, printed circuit. Speed adjustable 0-20 {.p.s.
nght output greater than _many (so called 4
Joule) strobes £15°40. Post 75p.

XENON FLASHGUN
TUBES

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

60 R.P.M. REVERSIBLE

220/240V a.c. Small, powerful, continuously rated,
reversible motor. M {f.g. Berger (Germany). Suze
80mm X 65mm x 65mm. Spindle dia, 6mm X {5mm
long. Weight 725g. £5'50. Post SOp

BODINE TYPE N.C.I
(TypeJ) 7l r.p.m. torque 10 1b.in.
Reversible 1/70th h.p.S0Hz. ('I'ype
1) 28 r.p.m. torque 20 Ib. in.
Reversible 1/80th h.p. S0Hz.

The above two precision made U.S.A. motors are
offered in 'as new’ condition. Input voltage of motor
115V A.C. Supplied complete with transformer for
2130/240V A.C.input.
Price, either type £6-25,
former £3-75. Post 65p.

15 R.P.M.

Type 5D48 80 Ib. in. Input 100/200 volt A.C. Length
incl. gearbox 270 mm. Height 135 mm. Width 150
mm. drive shaft 16 mm. Weight 8-5 Kilos. BRAND
NEW. Price £10, Carr. £1.

Suitable transformer for use on 220/240 volt A.C,
£3'85, Post 50p.

Post 75p or less transe

ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

4ft 40 watt, £6'05 (callers only).

21t 20 watt, £4-68, Post 60p. (For use in
standard bi-pin). MINI. 12in 8 watt, £1.76.
Post 25p. 9in 6 watt, £I- 43, Post 25p.
Complete ballast unit and holders for 9in and
12in tube, £1-87. Post 30p. (%in and I2in
measures approx.)

20 R.P.M.

230/240 volt a.c. miniature motor. Price £1. Post 20p.

REVERSIBLE MOTOR
General Electric, 230V a.c. 1,600
r.p.m. 0-25A. Complete with anti-
vibration mounting bracket and
capacitor. Of/A size | |IO0mm x 95mm.
Spindle #in. dia. 20mm long. Ex.
equipment tested, £3. Post SOp.

SQUAD LIGHT

A new conception in
light control. Four
channels each capable
of handling 750 watts
of spot lights, fiood lights or dozens of small
mains lamps. Seven programs all speed
controlied plus flash modulation, effectively
giving | 4 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, 34" cassettes.
for details.

TIME SWITCH

'Horstmann’' Type V _Mk. Il 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. |nd|V|duaIIy tested. Price
£7°75. Post 50p. (Total inc. VAT £8°91)

S.A.E. (Foolscap)

INSULATION TESTERS

Test to |.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8Bin, W.4in, H.6in, weight 6lb.
500V, 500 megohms. €36, Post 80p.
1,000V, 1,000 MQ, £44. 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 £1:00, Post 10p. {Inclusive of Data and
application sheet.) Suitable Diac I18p.

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. zhead
to switch on for any length
of time, from 10 mins. to
6 hrs. then switch off. An
additional 60 min. audible
timer isalso incorporated. ldeal
for Tape Recorders, Lights,
Electric Blankets, etc. Attractive satin copper finish.
sze 135mm x 130mm x 60mm. Price £2:25, Post
40p

(Total incl. VAT and Post £2-87).

WHY PAY MORE?

MULTI RANGE METER. A.C.volts
2-5-500, D.C. volts 2:5-500 (Sensitivity
2000Q/V d.c. and a.c.). D.c. current
0/1/10/100 mA, Ohms range. Sturdy
compact moving coil instrument with
21 ranges. Dimeénsions 120 x 80 x
44mm. Weight 0-32kg.

SERVICE TRADING CO. Price £500. Post 50p.
(Total price inc. VAT and post £5:94). Incl. leads and

Superior Quality Precision Made

battery.
VAT
VAT AT 8", MUST BE ADDED TO
ALLORDERS FOR THE TOTAL VALUE
OF GOODS INCLUDING POSTAGE
UNLESS OTHERWISE STATED

SERVICE
TRADING CO.

POWER RHEOSTATS ! 1!

NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously

rated.

25 WATT 10/25/50/100/150/250/500/1k/1-5k ohm.
£1-70. Post 20p.

22 - ATT IIS/IO/ZS/SO/IOOIZSOISOOIIk ohm,

100 WATT l/5/I0/25/50/I00/250/500/lk/| 5k/2-5k{
3-5k/Sk ohm £3-30,

Black Silver, Sk:rted knob calibrated in Nos. 1-9
I4in. dia. brass bush. tdeal for above 22p each.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WCQC2H 7JJ
Phone 01-437 0576
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GREENWELD P. F. RALFE
443 Millbrook Road Southampton 10 CHAPEL ST. LONDON NW1 Phone 01-723 8753
S0 OHX Tel(@703) 772501 :
: MUFFIN INSTRUMENT FANS 500V TRANSISTORISED
All mail order and cailers to this address please—callers oniy to 21 Deptford Dimensions 4-5In x 4-5in x 1-5in. INSULATION TESTERS
Broadway, SE8 {Tel. 01-692 2008) and 38 Lower Addiscombe Road, Croydon Very quiet running, precision fan Small  size,  light-weight,
(Tel. 01-688 2950) specially designed for cooling "3 x7 );)":mt H:;g:“l;\suéltlo:
Brand fult , electronic equipment, amplifiers, rom 0:2 to . Bran
rg::?n gfwo.':'; R etc. For 110V, a.c. operation new, only £16-50. Battery
J P 723 TO99 60p; 741C 6 pin DIL 30p; (practice is to run from spiit (PP3), leads and case f1
pl o
TRANSISTORS BOY72 2p T48C 14 pin DIL 40p; 555 55p; LM301A primary of mains transformer or extra.
AC127 20p | BCX33 13p | sop; SL5218 £5-62; SN76013ND £1-12; Use sultable  mains  droppen.
AC128 20p 2313‘2 3: TAD100 £1-17; TCA270Q £3-60; CC only 11 watts. List price | ADVANCE type 63A AM/FM R.F.
AC151 20p Br152 20p ZN414 £1:35 over £10 each. Our price, in signal generators. 7-5-230mHz
AGra? ﬁ: BF173 20p | ELECTROLYTIC CAPACITORS brand new condition, is £4-50. B LR O L P BT
- h M output. rystal calibrator.
AC138 25 BF178 26p wire ended horizontal mounting
ACY17 22: BF181 g: (so:rlm Io! the ‘sml)ller values may be AVO VALVE TESTERS Scope output. £75.
ACY19 n BF185 vertical mounting Brief-case type 160. Full
ACY20 19: BF194 13p | 0-47uF 25V 250uF 16V Tp working condition through- Izsov' WEE MEGGER
ACY21 28p | BF195 2| H. B agh UL out. £65. 5:::&:3" of secondnand ',’,'SZL'
BF196 14p -2ul 25V 6p 470uF 25V 11p A ’
:grg? z: BF1o7 15p GTuF 25V 6p 4T0uF 35V 13p S LT O condition, available at only £8-50.
BF2448 2p 10uF 25V 8p 470uF B3V 1 i
rAn(/);;!r;2 3: BF258 22uF 25V 6p 1000uF 10V 11p RELAYS i METRIX TYPE 210
AFIT 20p BF337 42p 47uF* 25V 8p 1000uF 16V 15p Sultable for frequencies up to WOBBULATORS
AFY19 a2p BF338 40p 47uF «oV Tp 1000uF 25V 18p 1000mHz. 48V d.c. coll. Brand 0-25mHz. Sweep width 0-5
AF239 Mp BF4S8 48p 47uF 63V 7p 1000uF 50V 32p new £5-50. 'N''-type plugs avail- 20mHz. Output 100mv
ASY26 29 BFW11 40p 100uF 10V 6ép 1000uF 63V 40p able (3 required) at 50p each. .Btenu-ble l'n steps of 10 to
10uV. Last few of these left
ASY27 33p BFW43 28p 100uF 25V 7p 2200uF 10V 18p
27 BFX11 23p 100uF 40V 8p 2200uF 16V 22p at only £15 each to callers
ASZ23 P | BFxas 3 | 200 tov 60 22000 25V 2p MINIATURE OEAC NI-CADMIUM only.
8cio7 109 batterles t 700K |
BC108 o BFY18 16p 2000F SOV 13p 2200uF 40V 48p atterles type DK. 3 celis In =
8C109 1 : B8FY50 16p 220uF 25V 9p 4700uF 16V 40p szgcknggs mlklv;‘g 37V, 25% 17 x ICL 8-hole tape redders. As new
mm. 75p each. b
BC1t6A  15p | BEYE tep | 20F 30V arp TELETYPE 8-h
FY52 16 o 8-hote tape punches.
gg::g ;}: ngsa 25: POLYESTER C280 250V DIGITAL FREQUENCY £75.
86128 2 BEY77 1p 0-01, 0015, 0-022, 0-033, 0-047,0-068, METERS A
P | BFyso ogp | 2l 3p each. 0-1.0-15, 4p; 0-22, 6p; Manutactured by Schnelder, PT POWER SUPPLY UNITS.
Bc1ze b | Box20 T6p | 0'33.79i0-47.8p;0-68. 10p; 1uF . 13p; type FT300. Heads as fre- MILED CHAT (B Bl [T W
80143 22: BSYI5A 10p | 2°2vF. 16p; 3:3uF 63V, 22p. quency meter up to 99-99xHz In originai packing. £22.
B8U205 £1-75 or as tacho to 99,990rpm.
BC147 12p BU08 Al CERAMIC PLATE 50v ) Solid state, Size only &x 5 SWISS HOUR METERS
B8C148 11p 22pF to 820pF E12 series 2p each; Natlonat Watch Co. 110V 50Hz. 5
BC149 13p gg%go :2'; 1000pF 3p. :rltglnvﬁl 4*::’.":3';]'"‘: "°".',vm:: digits. Size approx. 5x3-5x
eC e 3 YEROBOXES AND CASES only £55. A, CU (Ol €t (Bro?
BC15¢ 13p | OC42 12p se type
1410, 205 x 140 x  40mm £2-90
BC161 22p 8&7’}0 ::: 1411, 205 x 140 x 75mm £3.25 ALL GOODS QUOTED ARE INCLUSIVE OF POSTAGE AND-
Bom % | oo 2ap | 1412205 x 140 x 110mm  £4-20 PACKING BUT EXCLUSIVE OF 8% VAT. USUAL
8c182 “p 0C200 42p | Plastic Boxes—Professional quality. DESPATCH TIME FOR GOODS 1-3 DAYS.
two tone grey polystyrene boxes wi
BC183 12p | 0c6 9 Doxsslth
BC184 1% TIP41A 65p Lhrendded inserts for mounting PC
TIP42A 7 oards.
Do 1;: TIP2955 % | Type 2516, 120 x 65 x 40mm £1-52;
B | mrew @ | 2 g smp g nz
ggg; :;: 2N708 14p front type: 220 x 174 x 100/52mm
BC297 16p | 2N71 azp | £4-20.
B8C328 13p 2N19%0 ALUMINIUM BOXES
B8C347 13p 2N2015 £4:60 | gypplied complete with base and PK
B%ﬂ 129 am s0p screws. Blg reduction for quantity.
BC461 2p AB7 133 x 70 x 38mm sop
BC548 1 2N2926G 13p
oS P | Mas 2t | ABB 102 10z x 38mm [ The good components service
BCY43 23054 4% | AB10 102 x 133 x 38mm 80p . .
B8CYT0 15p | 2N3055 38p | AB11102 x 64 x 5tmm 55p In relatively few years, Electrovalue has risen to a position
B8CY71 16p | 2N3440 50 | AB1276 x 51 x 25mm asp of pre-eminence as mail-order (and industriaf) suppliers of
’:5“%‘”95: 25 loss 15%. 100 less Agﬁ :;g = }23 = 21"‘"‘\ n'.%'.’ semi-conductors, components, accessories, etc. There are
] A S W Bl . wide ranges and large stocks to choose from as well as
RECTIFIERS AB15 203 x 152 x 76mm £1-42 1 O
1N4001 8p; 1N4002 7p; 1N4003 8p; AB16 254 x 178 x 76mm £1.70 Imany worthwhile advantages to enjoy when you order
1N4004 9p; IN4005 10p; 1N4006 11p; | AB17 254 x 114 x 76mm £1-22 from Electrovalue.
1N4007 12p; 1N4148 ép; BY127 17p; | AB19 305 x 203 x 76mm £2-00
Covan oo a0V iep DV 3A 15 | BATTERY HOLDERS CATALOGUE 8 ISSUE 2 READY NOW!
AN CTETH K . For 4 x HP7 2 by 2 or side by side. Second printing (Green cover) with up-dated information, 144 pages
TRANSISTOR P,ACKS Both types 18p. For 4 x HP11, 2 by 2 New items. Opto-electronics. Dlagram of components, applications,
200 assorted mainly out of spec tran- or side by side. Both types 24p. 1.C. circuits, etc. Post fres 40p, including voucher for 40p for use on
sistors, mostly unmarked—NPN, PNP order over £5-00 list value. A must for careful buyers
plastic, TO5, TO18, RF, AF, small | RF CHOKES
signal and TO3 power devices. About | 10. 47, 68uH 8p. 15, 2:5. 5. 7-5 DISCOUNTS
:Soﬁsouuble :e;i(;o"l‘.lc‘)glzlta'W~95% 10mH 30p. On all C.W.0. mal:l ord|or-. except for some items marked NETT.
) unmarke odes, o3 on orders list value on orders list value
OK. Only £4. OPTO DEVICES 5°/° £5 or more 10%, £15 or more
100 unmarked BC108, untested £2:10. | oMt sensor type | 151 D",’;'chfr"‘or"';
' ong by m dia. Da
) ey ey o e || DRSSO FREE POST AND PACKING
g : otodiode 50p s re
gé’s“s':a';g""’; 600V 1A T75p. or green 0-2in 22p. TIL 209 red LED ﬂ\n;“"(;.\;lﬁ(.)r.g:\lll orders in U.K. over 2 list value. if under, add 15p
IST 15p.
Mullard CR25 }W 5% (10% over
1MN). All values in E12 Series from DEVELOPMENT PACKS PRICE STABILIZATION POLICY
1 ohm to 10MN 1i{p each. Metai Film 50V ceramic plate capacitors, 5%: Prices are held and then reviewed Over minimum periods of*
1W 5%. All vnlu?]s in E12 geries from 10 of each value 22pF to 1,000pF, 3 months. Next review perlod effective from July 1st
27 ohms to 10MN 24p each. total 210 caps., £2:70.
2{W wirewound 8p; 5W wirewound CR25 carbon film {W resistors, 5%:
10p; 15 W wirewound 12p. 10 of each value 10 ohms to 1MN, QUALITY GUARA&TEE »
1% and better. S.A.E. for list total 610 resistors, £6. On -&'x'm'-‘l‘;m;n ouriCainic rejects.
ZENERS Electrolytics, wire ended 25V work- S S S—— .
400 mW BZY88 series. all voltages | ing. 10 each of: 1.2-2, 47, 10, 22, 47
from 3V to 30V 10p each. 1 Watt and 100mF, 70 capacitors for £3-20,
plastic: all voltages from 3V to 200V | 400mW zeners 5%, 10 each 3V 10 30V, ELECTR N
.1 260 in all. Only £14,

20p each.

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 £2.
SAE with enquiries or for List please. Send 10p for Multimeter catalogue—free
on request on orders over £3. Official Orders accepted from Schools, etc.

Export/Wh le enquiries

. Surplus

ents aiways

448

$-1pm Sats.
JORTHERN BRANCH: 680

All communications to Dept. 6/2, 28 S8T. JUDES ROAD, ENGLEFIELD GREEN, EGHAM,
SURREY TW20 OHB. Telephone Egham 3603. Telex 284475. Shop hours 9-5.30 daily.

i M19 INA.

‘slephone (081) 432 4845. Shop hours Dllly D—swpm 9—1 pm Sats.
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10% Ott on orders over £10

.

SHIPMENT MADE VIA AIR-POSTAGE PAID—3 DAYS FROM RECEIPT OF ORDER
15% Otf on orders over £30
20% Otf on orders over £100 )
— JUNE SPECIALS
IN 4868 Diode 250V €015 10/£.90
TTL IN 7154 Zener w1 107 -9 CT5005 CALCULATOR CHIP
74154 1-05 IN 747A Zener eV -15 10/ %0 12 Digit — 4 function with memosy — chain 6 DIGIT. LED CLOCK KiT
7400 £0-11 7451 £0-13 74155 75 IN 759A Zener 6.8V .15 10/ -90 operation £-89 INCLUDES:
7501 11 7453 13 74156 71 IN7S6A Zener 82V .15 10/.%0 MMLLclock chcul »
7402 11 7454 4 74157 71 INS4 Sw.Diode 30V -7 10/ -50 DVM CHIP 4% DIGIT & END70 LED displays (2507 red 7
IN914  Sw. Diode 100V -7 10/ -50 MM 5330 — P channel device provides segrment) . .
7403 11 7460 11 74161 95 IN 9678 Zener BY -5 10/ -90 21 togic for 4 digit volt meter. 16 pin All pecessary wansistors. reshiors &
7404 13 7464 21 74163 9% IN 2990A Zener k1% DIP with data £8 capacitors
7405 13 7465 21 74164 1-10 (Stud ML} 75 10/5- 1 double sided PC board accommodates
Ja06 22 7472 21 74165 125 IN 064 Sw.Diode 75V 12 10/ -80 LED's & clock circuitry
- IN 3600 Sw. Diode S0V -12 10/ -80 UY ERASABLE PROM Schematic & instructions
7407 22 7473 26 74166 1-15 IN 3604 Sw.Diode 75V -12 10/ -80 17024 — 2048 bil stalic PROM 256x8 Does not include 12v-300 ma
7408 14 7474 26 74173 95 IN 4148 Sw. Diode 75V -7 10/ -50 elect programmable & erasable TTL/DTL wansiormer. switches & case o
7409 14 7475 41 74175 95 IN4858 Zener 120V 15 10/ -90 comp. 24 pin OIP £8
740 11 7476 26 74376 95 a5 UNIVERSALBREADBOARD
7401 16 7483 70 74177 85 8038 FUNCTION GENERATOR Silver plated copper circuit board
7013 29 7485 80 74180 80 Voluge - Ned oscillator  sine, 33/167 1 5-1/16”. 2 rows of 7
7416 2 7486 24 74181 2-50 [ MISC. DEVICES square, triangular output 16 pin DIP with :Voief 'Io' oI :C s&‘ spl(e' for
7417 22 7489 1-50 74182 80 ULN2208  FM gain block 34dB mDIP -90 data £2-50 ransistors. resistors & capacitors.
29 o A 6 o o UIN2203  FM gain block 438 mDIP o Versatile and simple for bread-
490 4 B (000 Crrds 7001 CLOCK CHIP boarding IC circuitry
7422 22 7491 71 74185 1-30 esto! a 46 digit. 12-24 hr. alarm, timer & date f1
- its with d. 4-00
;g: g ;:Zg : ;::;‘: Z: CA304 Transistos arsay 14 pin DIF 50 ccuttprcats £
7426 23 7494 49 74192 R v
7427 22 7495 49 74193 85 CMOS Data included with order on request.
7430 12 74% 55 74194 95 IC SDCKETS Add 20p ea. if item is priced below 50p
7432 22 74100 1-00 74195 72 40004 £ 18 10164 W 4099A 42 Solder tall - low profile ea. Add 40p ea. if item is nol ordered.
7437 25 74105 7419 1-00 4001A @ 40174 85 40504 42 8 pin 1 24 pin £-25
5 R i . 28 pin -3%
7438 21 74107 7 7497 75 20024 18 40204 106 4066 A 63 14 pin 17 pi
Je0 11 7  7awes 170 J WA % wna s s g e L <8 LINEAR CIRCUITS
400, 02 2069A 1 pn -
7441 60 74122 S0 74199 170 § iooen 15 sopa 15 a1 . 00 PouReg puper 2 1055 (43
7842 55 74123 55 74200 390 | 4009A 41 402A 63 ao;2a 25 [§ e wrap- gold plate E0 [l oW
14 pi 302 Volt follower TO-5 a
7443 55 74125 50 40108 38 40258 18 4073 28 pin 30 34 Neg V Reg 105 ©
7444 60 7412 S0 T4 %0 WA 19 H027A 42 $075A 28 B o Rep 105 2
78445 75 74141 68 40124 18 40284 70 4078A 28 07 Op AMP (super 741) mDIP TO-5 38
7446 B85 74145 75 0 AN 2 010 S 08 Mciro Pwr Op Amp mDIP TO-5 60
2447 73 74150 75 QIR g IRl O 8 METAL FILM RESISTORS 309K SV 1A regulator TO-3 9
4 pe o d0sA 106 4 05 4528A -1 +1% % WATT 310 V follower Op Amp mDIP 65
o) 74151 45854 149 QT ~ PRICE  PRICE PRICE m Hi pesf ¥ Comp mDIP TO-§ 58
7450 1 453 7N EACH  MINIMUM 10 MINIMUM 100 N9 Hi Speed Dual Comp DIP n
74C00 £0-21  74C74 £0-63  74C162£1-78 PFR VALUF  PER VALUE 20 Neg Reg 5.2, 12. TO-3 74
LOW POWER TTL e w gew m o ricia v W T e IOT e Re 512,15 10-220 »
e i -
7400 €016 79151 £0-16 7519 fgo-93 J| 74CO8 41 74C151 159 74C173 159 1000000 06 £-05 32 Prechion Timer DIP 60
7402 16 7455 18 74191 80 74C10 % 74C154 192 74C195 1-65 1000- 04 324 Quad Op Amp DIP 1-07
7900 16 747 w709 89 74C20 36 74C157 1.0 B0CYS B2 RESISTANCE (OHMS) 339 Quad Comparator DIP 92
Jat0a 18 7472 27 7195 a9 W 79C4 T8 74Ci6w 178 B0CY7T 82 226 71.5 182 887 11.8K 40.2K 340K Pos V reg (5V, 6V, BY, 12V,
e 18 773 3 ose sy [@TC) 85 TeCier 17 07 787 187 115K 13.0K 45.3K 15V, tav, 24V) 10-3 B
Ja0 16 7474 3 7sLies 153 55 845 191 15K 150K 487K J 0T Por Veew (V.o oV, 12v.
T2 %6 7478 44 741165 1-5) g - b - - 15V, 18V, 24V) TO-220 1.07
T e e o TANATLUM CAPACITORS 309 105 205 249K 18.2K 54.9K e e o AT oo =1
t SOLID-DIPPED -20% 34.8 o /Squeld
742 89 74l86 38, 8110 232 3.57K 19.1K 60.4K 372 AF-IF Sirip detector DIP “
.;Jm'fd ;:: ::P 6.8 mid 6V 15p 402 115 243 475K 19.6K 64.9K 373 AM/FM/SSB Strip TO-5: ")
LOWPOWER SCHOTTKY e i s 45.3 137 499  5.49K 226K 69.8K § 376 Pos V Reg mDIP 3
22mid 2ov 120 1Smid 10V e 511 147 604  6.04K 24.9K B4.5K 180 2w Audio Amp DIP 81
22mid 35V 12p  33mid 10V 20p 619 158 715 7.15K 28.0K 38038, 6w Audiol Amp|mDiP (4
74500 £:23 741832 15 741895 1-20 47mid 6V 15p 47 mid 6V 20p 64.9 178 806 B8.25K 37.4K JBIL Lo Noise DIl preamp OW o8
741802 23 741540 30 7418107 35 i ) g 382 Lo Noise Dual preamp DIP 9
741504 ;: 741542 B0 7415164 1-20 S31 High Slew rate Op Amp €180
741508 7ALS7T4 40 7415193 1-30 . p i 1-20
741510 23 7:tssu 80 7415197 1-20 CED;s) SEMORIES 30 ;?::'Vd'{:: o 54
74520 23 jase3 B0 Mot ':'f oA “”; 555 Timer mDIP “
nia Teads 101 256 bit RAM MOS 9 @ SSA  Dual 555 Timer DIP 8
MVS020  lumbo Vis. Red ) o e A D a8
TKY, (Red Dome) 8 1103 1024 bit RAM MOS 272 2se Locked Loop
SCHO Jumbo Vis. Red 2102-2 1924 bit static RAM 2-00 562 Phase Locked Loop DIP 1-94
Gl 18 5260 1024 bit RAM -2 565 Phase Locked Loop DIP TO.5  1-20
74500 3 74508 0 78R 33 - Lot It 5261 1024 bit RAM 120 § 6  Function Gen mDIP TO-5 120
74502 W0 74510 23 74532 3 “AN‘ L Gl e e 5262 2048 bit RAM 200 § %7  Tone Decoder mDIP 120
74500 2 7450 23 74574 2 ::ANI Reasen ;"‘7""‘ e b 7489 4 bit ROM TTL 150 709 Operational AMP TO-5 01 OIF 27
74504 30 MR DDA 82523 Programmable ROM 272 § 718 HiSpeed Volt Comp DIP n
araight ;'n'; 0 74200 256 bit RAM Iri-state 390 ™m Dual Difference Compar DIP 4
HIGH SPEED TTL e . 2608 1024-bit static RAM, 723V Reg DIP 8
MANS  Red 7 seg. 190" Lol Nchanel 733 Diff. video AMPL  TO-5 -55
74H00 £0-16  74H22 £0-18  74Hb! 16-25 MANS  Green 7 seg. .270' 1-62 DIUTIL tible 2 79 Dual Hi Pert Op Amp DIP (33
7401 16 7aM30 W8 TaMez 20 MANG 6" high solid seg. 381 oo e w50 § 71 Comp Op Amp mDIP TO-5 2
74HO4 16 74H40 1% 74M74 kY] MAN7  Red 7 seg. 270" 74 747 741 Dual Op Amp DIP or TO-5 44
74HOB 16 74HS0 % 74H101 35 MANB  Yellow 7 seg. 270 217 748 Freq Adj 741 mDIP pot
74HW 16 74HS2 18 7aHi02 35 MANG, 6" high spaced seg. z-gs 1304 FAS Mulpx Stereo Demod DIP 65
TAMIE 16 73HS) M0 7ami0d 40 MCT2  Oplo-iso lransistor . CALCULATOR & 1307 FM Muipx Stereo Demod DIP 45
74H20 16 74HS5 20 74106 40 CLOCK CHIPS 1456 Int. compensated Op Amp mDIP -79
T4H21 16 TaHe 1 74H108 &0 5001 12 DIG 4 funct fix dec £1-26 1458 Dwat Comp Op Amp mDIP 38
MULTIPLE DISPLAYS 5002 Same a5 5001 exc wo;) :;"To mulnplvucey DiP :-:o
bHin wer 1-95 LtH2In ual LM 211 omp DIP -07
8000 SERIES NSN33 3 digit 12" red led 12pin  £-90 5005 T I e 242 390  Quad Amplifies DIP n
B0t £0-33 8214 £0-93 8811 £0-38 its 1C skt MMS725 B DIG 4 funct chain & dec  1-10 7524 Dual core memory sense Amp 104
3092 3 8220 93 8812 P HP45082 5 digit .11 led magn. lens 1-80 MM5736 18 pin 6 DIG 4 funct 242 7525 Dual core memory sense Amp 80
8095 76 B0 1-42 8822 142 7405 com. cath MM5738 8 DIG S funct'K & mem 2-42 8038 Vollage contr. osc. DIP 3-0
8121 49 8520 71 e 142 HP50B2 4 digh .11 LED magn. MMS739 9 DIG 4 func1 (biry sur) 2-92 8864 9 DIG Led Cath Drvr DIP +37
a1 80 8551 91 8 142 7414 lens comm. cath. 170 MM5311 28 pin BCD 6 dig mux 242 75150 Dual Line Driver DIP 110
8130 1-20 8552 1-37 88 27 $P-425-09 9 degit .25" neon direct MMS312 24 pin 1 pps BCD 75451  Dual Perepheral Driver mDIP n
8100 142 G554 137 8880 7 interlace with MOS/LSI. 4 dig mux 1-94 75452 Dual Peripheral Drives mDIP n
8210 192 8810 “ 180 VDC. 7 seg. MMS313 28 pin 1 pps BCD 75453 (351) Dual Periph Driver mDIP 21
& dig mux 242 75491 q Driver for LED DIP 50
MMS314 24 pin 6 dig mu 242 75492 d 55
9000 SERIES MMSI16 40 pin alarm 4 dig 242
g on om0 | e neaisrens
MMS01 1024 bit accum. dynamic Satisfaction guaranteed. Send bank cheque with order. !l international money order is
mDIP £1-20 used, send receipt with order. The above prices do-nol include any taxes leviable bya
MM5016  500/512 bit dynamic mDIP  1-10 purchaser's country of residence. Minimum order £2-50.
SL5-4025 QUAD 25 bit 95
o o] e medwecsnme ] INTERNATIONAL ELECTRONICS UNLIMITED
shift ister .
b o w2 10 - P.O. BOX 1708/ MONTEREY. CA. 93940 LSA
932 0 il %
= D o B 1 -ty PHONE (408) 659-3171
=

v
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PRE AMPLIFIERS

TUAC

TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD
163 MITCHAM RD-LONDON SW179PG 01-672 3137 9080

VAOS8

Designed for use with TUAC power ampli-
fier modules. Extensive research has gone
M 0 N O DISCO M IX E R WITH A UTO FA D E into various wide range tone control circuits
to produce superb sound quality. Thou-
sands are already in use in high quality
professional amplification systems.

VAOB Vol. Treb, Mid and Bass controls.
Hl. IMP. FET. I/P suitable Mid. Guitar,
Radio, Crystal/Ceramic P.U. Sensitivity
aee 4mV. Treble +35dB at 16kHz. Mid +20

@ TU c . ° ~15dB af 1kHz Bass x20 — 10dB at 40Hz.
g on m mnan £6 2 50

VAO6 Vol, Treb, and Bass controls. Sensi-

i m C o

Designed for the discerning D.J. of professional standard. tivity 8mV. Treb +28 —15dB at 12kHz.
Offering a vast variety of functions. Controls: Mic Vol; Tone, Bass =+ 18dB at 40 Hz. £5 ) 50
over-ride depth, auto/Manual Sw; Tape Vol, L & R Deck

Faders; Deck Volume; Treble and Bass; H. Phon Vol Selector: SVAO8 STEREO PRE AMP Vol, Treb, Mid
Master Vol On/Off Sw. Max output 1V RMS ' and Bass controls, I/P suitable, Guitar,

Specification: Deck Inputs—50mV into 1M, Deck Tone Con- Radio, Crystal/Ceramic P.U. Sensitivity
trols—treble +20 —10dB at 12kHz, Bass +22 — 15dB at 40Hz; PANEL SIZE 4mV. Treble +35dB at 16kHz. Mid +20

Mic Input-—200 ohms upwards. 2mV into 10k}; Mic Tone 18 X 44in —15dB at 4kHz. Bass +20 -10dB at 40Hz
Control—Total Variation Treble 15dB, Total Variation Bass DEPTH 3in Plus Full Balance Control. Full I/C operation
10dB; Tape Input—30mV into 47k(); Power Requirements— supply voltage *>15VDC. 21250

30-50 volts at 50mA.

* TUAC AMPLIFIER MODULES x POWER AND QUALITY %

Power supplies vacuum |mpregna!ed
Transtormers with supply board incor-
porating pre-amp supply

® 125 watts R.M.S
continuous sine
wave output

TL6O

5x 5x3in

5x 5 x 3in

® 60 watts R.M.S. con-
7 x 64 x 3in “":’outs SINEppwave; ® 100 watts R.MS.
Ui continuous sine
® 2 RCA 110 watt wave output
15 amp transistors ® 2 RCA 150 watt

£19-50
7 15 amp transistors
® 4 RCA 150 watt 15 amp output £13 . 50 £16 . 25
transistors PS 250 for supplying 2 TP125s £22-00

PS 60/60 for supplying 2 TL60s £19-50

PS 125 = 45 volts for TP125 £13-75 Specffication on all power modules: Ali output power
® Rugged layer wound driver transformer PS 100 + 43 volts for TL100 £12:00 raamgs *0-5dB: Ou!gul impedance 8-15 ohrr?s TF:-ID at
® Short—Open—and Thermal overload PS 60 = 38 volts for TL60 £11.50 full power 2% typically 1% Input sensitivity 60mV into

protection PS 30 =~ 25 volts for TL30 £7-50 10k(1; Frequency response 20Hz-20kHz = 2dB; Hum and
® Only 6 connections PSU 2 for supplying disco mixer £5-50 noise better than - 70dB

STOCKISTS—CALLERS ONLY :
Geo Mathews, 85/87 Hurst Street, Birmingham (Tei. 021-622 - ) TL30
1941) .
Arthur Sallls Ltd., 28 Gardner Street (Tel. Brighton 65806)
Bristol Disco Centre, 26 The Promenade, Gloucester Road

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

(Tel. Bristol 41666) _
Socodli, 9 The Friars (Tel. Canterbury 60948) ® Qutput power 30 watts R.M.S. con
Cookies Disco Centre, 132 West Street (Tel. Crewe 4739) t"'\UOUS_SI"N? wave B
Leighton Electronics Centre, 59 North Street (Tel. Leighton ® Output impedance 8- oq ms

Buzzard 2316) ® T.H.D. at full power 0 5%

A1 Music Centre, 88 Oxford Street, Manchester (Tel. 061-236 ® Signal to noise ratio —‘BSdB

0340) ® Input sensitivity 60mV into 50k ohms
Damon Electronics, 99 Carrington Street (Tel. Nottingham ® Frequency response 25Hz-50kHz

53880) ® 8 transistors
Electra Centre, 58 Lancaster Road (Tel. Preston 58488) ® 4 diodes ) £9 . 75
Mitchell Electronics, 64 Winchester Street (Tel. Sallsbury 5x 5 x 1}in @ Only six connections 4

23689) 4 A
Mitchell Electronics for Southampton area  Send large stamped addressed envelope with all enquiries or send £1

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

MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION
EQUIPMENT
PERSONAL SHOPPERS MON TUES THURS. FRI and SAT
9am-6pm WED%am 1pm

TUAC STEREO DISCO MIXER

J o & o T T-UeA C- o - .
. I E Nt LERD
w 0 & & & | l l e e e D |

RED GREEN o m M|® @G G B - @J

N

B LU E AM B E R INPUTS: Four identical stereo inputs available with any equalisation. Two
magnetic and two flat supplied as standard. High quallty slider control on 7 s
. each channel. Volume, treble, and bass controls for each pair of sliders. .
240V a.c. Long Life Candle Sensitivity mag., 3mV (R.I.A.A. comp.). Flat 50mV at 1kHz. Bass controls
B |b . +18dB at 60Hz. Treble cantrols +18dB at 15kHz. Size: 25in long X
ulb, Revolving Reflector, OUTPUT: Up to 3 volts (+ 12dB) available. Attenuated output for TUAC Power  6in high x 3in deep
i H H Modules. Rotary master and balance controls. Band width 15Hz-25kHz * 1dB
adds a new dimension to disco P.F.L.: Output 250mV into 8 ohms. Rotary volume control. Monitoring facility for all 4 channels.
||ght|ng effects. Selection via touch sensitive illuminated switches. Swilched visual cue indicator.
Miscellaneous Facllities: Two Hlluminated 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

TWIN
60

Lo-Line Twin 125
(125 watts version) £98-00
Lo-Line 60
(single pre-amp version) £65:00
Lo-Line 125

. (single pre-amp version) £81- 00 -

Output power 60 watts R.M.S Fo_u': Lo-Line 125

£80 . 00 B T Crh GRS slave output power 125 watts R.M.S. £70-00

controls. Varlable wave form control A ¥ Al Lo-Line Amplifiefs are 254in fong x 114in high x 64in deep aw

S I B S

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

3 CHANNEL LIGHT 4 CHANNEL SOUND TO LIGHT
MODULATOR SEQUENCE CHASER—4LSMI

RCA 8A Triacs

1000W per channel

Fully suppressed and fused

Switched master control for

sound operation from W to

125W

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

@ Full logic integrated circuitry
with optical isolation for
amplifier protection

@® Full wave control

@® 13 easy connections

£17-25

RCA 8A Triacs
1000W per channel
Each channel fully
suppressed and
fused

O Master control to
operate from 1W to
100W

Full wave control

12 easy connections

[ X X ]

£15-50 (Single Channel Version 1500 Watts £7-25)

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

Patents anplied for

HOW TO ORDER BY POST

Speed Control 3 per Make cheques/P.0.s payable to

each channet!
9 easy connections

[ ]
min. to 10 per sec. " TUAC LTD (PE6)
® Full logic integrated or quote Access/Barclaycard No.
o gi’;t:e'rv control t and post to TUAC LTD: (PE6)
OIS 163 Mitcham Road. London, SW17 9PG
[ ]

We accept phone orders against
Access/Barclaycard holders
Phone: 01-672 3137/9080.

SEQUENCE DIMMER MODULE—3SDMI £11-75
ALL PRICES INCLUDE V.A.T. POSTAGE AND PACKING FREE

ACCESS AND BARCLAYCARD ACCEPTED—JUST SEND OR PHONE US YOUR NUMBER HP ENQUIRIES INVITED
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A fewinteresting @nd not so interesting) things
you could findwith 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
specialinduction 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.

You'llfind them both in the latest Heathkit catalogue.
Justsend us 10p for postage and well send you your copy.
f  Besides the metallocators, you'llfind 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

r-------------—-—-—

To: Heath (Gloucester) Ltd., Dept. PE-66,

Bristol Road, Gloucester, GL2 6EE. T ntain
: Please send me a Heathkit catalogue.
I lenclose 10p for postage.

I Name

And of course, being Heathkits, they couldn’t b add

be easier to build. The kits come absolutely ] ress

complete-with a comprehensive instruction 1

manualthat takes you step by step through I Postcode

FND500 Jumbo 0-5” C.C. Red LED display now only £1-02 @ N stereo

ADVANCED CLOCK KIT ampllfler
,(.P'E' Mm:"c!oc.k e P slim case for 6 digit alarm clock with bleep Complete Kit of semiconductors 29 -40
g ot S ot rermie” i o s sz o | High quality glass fibre P.C.B. £2-75
and crystal contro/battery back-up £28 .80 Screen printed with component locations

6 digit clock tor use in any car with 12V battery. with an independent journey

P.E. CAR CLOCK with Journey Timer PHASE LOCKED e g e 5
timer incorporated. Bright Jumbo LED display comes on with ignition— STERED DECDDER ;3 )5/ T g

y control. C kit of all parts needed including case, vpe . 2
PCB's and all components. Full instructions £39-50 To MOTOROLA specification i
Easy to Build E.E. DIGITAL CLOCK (Jan. issue). Kit of all components a .
including case etc.. for this attractive clock with 12mm green display. Full COMPLETE KIT 23 50
instructions £15.70 llndvdn MCIJ'lOP, Glass h'brc' p.c.b, all
50 Hz Xtal Timebase Kit for clocks {incl. advanced kit above) £6-28 resistors & copocitars, LEO indicator and
full instructians .

CMOS ICS CD4029 0-99 | CD4059 4-77 | CD4510 1-18 | Displays
RCA MOT CD4030 0-48 | CD4060 0-97 | CD4511 1-36 [ 5L7-01 5-80
ONLY CD4031  1-92 | CD4061 18-92 | CD4514 2-72 | DL704E 0-75
CD4000 0-18 | CD4032 0-92 | CD4062 7-77 | CD4515 2.72 | FND5S00 1-02
CD4001 0-18 | CD4033 1-21 gmoss 095 CD4516 1-18 Dissiaylton gg:g;: 1;: g::gg 1:: zz::gaa? 76 5;:;3? :l.: g:;g a:
CD4002 0-18 | CD4034 1-85 [ CD4066 0-61 | CD4518 1-08 - P
CDA& 1-02 | CD4035 1-02 | CD4067 3-12 | CD4520 1-08 | SN75491 0-81 BC109P 11p  ZTX212 15p  ZTX382 18p  ZTX550 16p 25270 14p
CD4007 0-18 | CD4036 2-23 | CD4068 0-20 | CD4527 1.37 | SN75482 1.-02 BC415P 1p  ZTX213 15p  ZTX383 159 ZTX561 17p  Zserie 23p
CA3130 0-88 BFS59 p  ZTX214 7P ZTX384 17p  2N3055° 70p  Z8272+ 24p
CD4008 083 | CD4037 0-83 [ CD4069 0-20 | CD4532 1-25 Braso 15 ZTX238 10p  ZTx450 Hi4 Zoeres b4
CD4003 048 | CD4038 0-93 | CD4070 0-48 | CD4SS5 0-78 | 0o BFS61 18p  ZTX300 12 ZTX451 189 DIODES Foarer 0 e
CD4010 0-48 | CD4039  2-23 | CD4071 0-20 [ CD4556 0-78 20WAY 1M BFS9 14p  ZTX301 13p  ZTX500 13p  25142¢ mp  zs278* s57p
CD4011 018 | CD4040 0-82 | CD4072 0-20 | MC14528 1-38 BFS97 15p  ZTX302 15 ZTXS01 14p 25170 13p
1-00
CD4012 018 | CD4041  0-73 | CD4073 0-20 | MC14534 6:04 | o\~ 230 BFS99 16p  ZTX303 18p  ZTX502 1 zs171 199 ZENERS
CD4013 048 | CD4042 0-73 | CO4075 0-20 | MC14553 529 | 13 107 3 ZTXA20 10p  ZTX304 Wp  ZTX503 P ZSi72 23p  BZV1S series
L L e [ e L R T e 0-60 ilf.‘ﬂm. c.‘,}‘:mg):fﬁm CI:!.(:DUI‘I‘iTXAE:lM ih c»r?’t: fr?;:m w (Ttoav e
; y ¥ L All w ui
cos o." SDaon 0.01 S o'u MCMUSSZI 10M for  4-80 ZN414 radio £1. ZN1034E*~ i timer i.c £2-75, ZN424E low nosse audio 1¢ £1.
o T L R T Bt et oo oul L1 NI prec
ocke
CD4018  0-87 | CD4047 0-78 | CD40B2 020 [ MKS50253 5-60 | Pins PE TV SOU ND SEPA RATO R
e o8| CDio4s 0:421COoas 0-62| mms3te 444 | 100 0-50 Complste_kit of semiconductors £2-30. High quality glass fibre p.c b £1. Murata cefamic
CD4020 097|004 048\ CDAOBS 0-62| AvS1zed 3-50 | 1000 4-00 filtera—SFES.OMA 38p, CDAB.OMC 38p each.
Soen b come | come i) MR R 3 RO
CD. -83 i : MK50250 5-00
CD4023 0-18 [ CD4052 0-81 | GD4vss 1-62 Verocaaes MOTOROLA MC1310P only £1 -80
CD4024 0-67 | CD4053 0-81 [ CD4095 0-91 CW:S 7514100 2-84 with circuits and data
CD4025 0-18 | CD40S4  1-01 | CD4096 0-91| Books 75141108294 Glass fibre p.c b. 1o suit MC1310P 68p, Red LED with ciip 27p. MOTOROLA MC1357PQ £1-65;
gg‘gg‘; e gg:ggg el ggmi7 :1’;: ;‘%vp” ned 75‘A‘7‘J|:":<,‘,w'é°° BO6SS* £1-14; BOT00* £1-28; MJ4032" £5-17; MJ4035* £4-95. ;
» 3 : . o RRANTI MS4A photacelis £1-35°. PE JOANNA 77 ZTX108 for £5.
CD4028 0-78| CD4057 21-56 | CD4s02 1-07 | MCMOS 277 0-60 O CREEEiD
ADD VAT at 8% (Higher rate does not apply to any of above) POSTAGE AND PACKING 15p per order Orders over £5 post free All devices top grade, brand
25p P & P on all orders. Despatch is by 1st Class Post new and to full manufacturers spec We do not sell seconds or rejects. Send SAE for our data
Price list and data sent FREE with an order, or on request (an SAE heips) sheet and price lisl
Official orders welcomed (written or phoned}—Univs. Pon'(s. iovt. l<|:o;. etc PRICES DO NOT INCLUDE VAT—ADD 8% TO ITEMS MARKED * AND 12{% TD ALL OTHERS
Export orders: No VAT, add 50p (Europe) £1 (overseas) for Airma &P
(No Export sutside Europe for databooks and transformers) DAV I AN E L E CTR o N lcs
r
SINTEL, 53b Aston Street, Oxford. Tel. 0865 49791 PO BOX 38 . OLDHAM . LANCS . OL2 BXJ

452 Practical Electronics  June 1976




A PROFESSIONAL DEAL
FOR AMATEURS

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

TOOLS SEMI-CONDUCTOR DEVICES MULLARD MODULES
The handy EXPO 12V d.c. drill is supplied RECTIFIERS LP 1173 £6.10+ H
complete with drill kit containing 4 small drills, g ) IN 4001 Sp ea) t: :::;/2 :Z:g’ :
two spare collets, two cutters, wire brush, - :: :gg; : gz ::: +s T s
soft buffer, grindstone and 9 various . LP 1400 -~ €515+ H

-
milling and reaming tools. 104 b“dw (800v) . 329+ H P
1-6A {200v) - 48p+ H ° ”
Drill & kit £9.50+ s 16A (800V) - 70p+ H ®_
Kitonly £4.75+ s 204~ (200v) - 72p+ M
20A {600V} H
ORY X 50W SOLDERING IRON

. BIG PRICE REDUCTIONS
' ) TRANSISTORS
- BC 107 12p 1.C.'s
BC 108 o :;9 T05 Reg g;g s
S . s
Temperature can be altered gﬁ:%% 20: m/I: ?2 el
between 200-400°C. BFY 51 19 MVR 15 €156 5

s
s
s
s
s
8FY 52 200 5 LM 309K £1.95 5
iron 240V £6.90 + s ¢ J 2N 3055 - 62p s 7805 £1.50 s
Stand £2.80+ s INTE!::ATIONI?L 25 2N 2646 o 94p 5 7812 £1.50 3
Bu urse TIP 2955 £1.14 3 7816 €1.50 s
ISO-TIP CORDLESS IRCN % tidyo a TIP3055  6lp s 7824 £1.50 3
: BIGSOUND amp BC 2378. - )1b H SV D.IL - £282 3
Mains and 12V d.c. & BC238C - 10p H TBA 231 £1.50 H
H i BC239C - 12p H THA 800 £1.20 H
gr;\nggsfvsallab"! ata budget price | NG e n TBAB10S - £1.30 H
8 27X 108 9 H TBA 820 £1.00 H
» 2TX109 - 12p H ZN a1 €130 H
, ZTX300 - 13p H 2N 824 £1.26 H
: ZTX 500 - 14p H 741 Op- 36p s
DE SO{LDE R_TOO‘;SI S o1 WIE39 - 2 n - oz-:::
Three high-suction models availa TIP31A - 36p W (Dual 741} 950 3
SR2 £6.20 +'s ;LP 324 - 40p H 748 Op-amp 48p s
SR3 £5.20+ 5 3819 27p H 555 TIMER 56p s
3
SR3AS  £4.80+ s As featured s N b 556 (dum 555} £1.10 &
‘ Spare nozzle 60p ea. + s in ‘ETI’ Oct. 75 edition 10 for £1.50 B {similar to
Please state type FEATURES ; (Similar to MC1310P)
ipl -amp pre-amplifier 2N 3819) ORP12 72 s
. — & Rl B oSG S mee e
ower ariingtons I
; BRY39 72p s ZN1034E  -£4.70 3
NICKEL - CADMIUM:- # Modern styling
RECHARGEABLE CELLS # 25W per channel into 8 ohms. r s
Sim. to nom. charge o | BOOKS (2
dry cell capacity  cur. (mA) Complete kit with Hi-fi hints and tips
HP7 0-5Ah 50 £1.10 s assembly instructions Towers ir\lelnatuonal transistor selector
None 1-2Ah 100 £1.24 5 Overseas orders £34.50 Electronic Components
HP11 20ah 200 £180 s |l S AE for full spec. PCB assembly
HP2 4-0Ah 400 £2.70 s Electronic diagram
ELECTRONIC IGNITION UNIT ﬁk BATTERY : ‘SAMOS’ CASES k%vggz:;'pcl:;scover and white base
3 [ ELIMINATOR
% ’;IQ ZP; 40’"’3""“39 - Switched output 6, S1 50W x50H x 100D £1.03+ s
o stroke engine 7-5 0r 9V at 250mA. S2 100W x 50H x 100D £1.17 + s
X, M BT D.C. pos. or neg. earth $3 150W x 50H x 100D £1.31+ s
- :;:::: Ja:e’:‘yzzasf"m £3.15+ 5 S4 50Wx 75H x 125D £1.47 + s
S5 100W x 75H x 125D £1.68 + s
Neg. earth or pos. earth S6 150W x 75H x 125D £1.97 + s
£15.00+ s S7 200W x 75H x 125D £2.19+ s
P - b, ,/r? SPECIAL OFFER!!
gaseistateitypelreq fa If catalogue ordered simultaneously with order
b4 for SAMOS cases - case price less 25%
e e T e —
CONDITIONS OF SALE DORAM'S NEW CATALOGUE - m - N
All prices are ex-VAT THE AMATEURS GOOD COMPANION e Doorway to Amateur Electronics
i aftixed with s add 8 An Electrocomponents Group Company PE 6/76
It aftixed with H add 124%
B I L e e s s e -

Package & posting free

for orders over £3-00

Ovaerseas orders add 15

Cash with order. Cheques. Postal
Orders to Doram Etectronics Limited

ON LY ADDRESS ... ...

\ 60p ——r——- o POSTCODE.

] 1 Pl d b Catal
(5. (3 00, D DA \o(y ((;:\c ose 60;:’ ease senB r:ep Y rellum n:’\; l;gra;n atal ogu:
Small order handiing charge of 40p inc. post & packing. Efseas orders except Q. please a p tor post an
for orders under £3-00 Free up-date service until Aug. 1976. packing surface only).

Practical Electronics  June 1976 453



Newnes Technical Books

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 £1.80limp £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 112pages £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

\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

TRANSISTOR POCKET BOOK )

Please order from your bookseller

5|5 INewnes Technical Books

Borough Green, Sevenoaks, Kent
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ENGINEERS

YOURSELF FOR A

This 44 page
FREE book
shows how!

BETTER JOB -~ MORE PAY!

Do you want promotion. a better
job. higher pay? “New oppaor-
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 HERE

Tick or state subject of interest.

ELECTRICAL &

Post to address below.

[ S CUT OUT THIS COUPON i i mam wg
i

Air Registration Board

—over 10,000 Group Passes!

NAME (Block Capitais)

ADDRESS

Other subjects of interest

Aldermaston College
Dept. TPE 19. Reading RG7 4PF

also st our London Advisory Office, 4 Fore Strest Avenue,
Moorgate, London EC2Y 5EJ. Tel. 01-628 2721.

I ELECTRONICS Certs. =] I
I gactical_ Ra(di(_) h&k' ) g MAA/IMI Dip. a
ectronics (with kit
Electronic Engineering CON.STRUCT.IONAL I
Certificate g Heating Ventilating &

I General Elect. Eng. Air Conditioning m] I
Certificate o Architectural Draughts-

I C. & G. Elect manship & Design a I
Installations a L.1.0.B. . Q
Elect. Install. & Work ([  Carpentry & Joinery O
C. & G. Elect. Plumbing Technology a
Technicians g  General Building ]

I Painting & Decorating [ l
RADIO & TELE- MECHANICAL

I COMMUNICATIONS A.M.S.E. (Mech.) O I
g°lzuéT¥cﬁ:;’r‘:;"8 O General Mech. Eng. a

o o o Inst: Engi

I zechniccm;‘sd ‘Cer'tr'v = Tgschni::]igal:se ore & a I

l El.cg‘troriicsal\';zé:h. Cfrl. o ‘I\;ainfenancc Engineering O I
Radio & TV Engineering clding 9

I Course O MANAGEMENT & I
Radio, Servicing & PRODUCTION

I Repairs g Computer Programming 0O
Radio Amateur's Exam (J Inst. of Cost &

Managements Accts. a

l AUTO & AERO DRAUGHTSMANSHIP & l
Motor Mechanics O DESIGN

I C. & G. Motor V. General Draughts- I
Mechanics O manship a

I General Auto A.M.I.LE.D. 0
Engineering O Electrical Draughts-

l AMIM.IL 1 _manship

POS — G.C.E. I

I Noh/// —58 ‘0" & ‘A’ Level Subjects I

Accredited by C.A.C.C. Member of A.B.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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SPEAKERS

Baker Group 25, 3, 8 or 15 ohm
Baker Group 35. 3. 8 or 15 ohm
Baker Group 50/12 8 or 15 ohm
Baker Group 50/15 8 or 15 ohm
Baker Deluxe 124, 8 or 15 ohm
Baker Major 3, 8 or 15 ohm

Baker Superb 8 or 15 chm

Baker Regent 12in 8 or 15 ohm
Baker Audstorium 12in 8 or 15 ohm
Baker Auditorium 15in 8 or 15 ohm

Castle 8RS/DD 4 or 8 ohm
Celestion G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm
Celestion G12/50 8 or 15 ohm
Celestion G12/50TC 8 or 15 ohm
Celestion G12/50 2236 s/cone
Celestion G12/50 2239 s/cone, alum. dome
Celestion G15C 8 or 15 ohm
Celestion G18C 8 or 15 ohm
Celestion HF1300 8 or 15 ohm
Celestion HF2000 8 ohm

Celestion MH1000 8 or 15 ohm
Celestlon C0O3K

Decca London ribbon horn

Decca London CO/1000/8 crossover
Decca DK30 ribbon horn

Decca CO/1/8 crossover (OK30)

EMI 150 13 x 8in d/cone 8 ohm

EMI 13 x 8in 20W bass 8 ohm

EMI 14 x 9in bass 8 ohms, 14A770
EMI 8 x 5in, 10W, d/cone, roll surr.
EMI 6}in d/cone. roll surr., 8 ochm
EMI 8in roll surr. bass

EMI 5in mid range

Elac 59RM 109 (15 ohm), 59RM114 (8 ohm)
Elac 6%in d/cone, roll surr., 8 ohm
Elac 10in 10RM239, 8 ohm N
Eagle Crossover 3000Hz 3, 8 or 15 ohm
Eagle FR4

Eagle FR65

Eagle FR8

Eagle FR10

Eagle HT15

Eagle HT2t

Eagle MHT10

Eagle FF28 Multicell, horn

Fane Pop 15, 8 or 16 ohm

Fane Pop 33T, 8 or 16 ohm

Fane Pop 50, 8 or 16 ohm

Fane Pop 55. 8 or 16 ohm

Fane Pop 60, 8 or 16 ohm

Fane Pop 70, B or 16 ohm

Fane Pop 100, 8 or 16 ochm

Fane Crescendo 12A, 8 or 16 ohm
Fane Crescendo 12BL, 8 or 16 ohm
Fane Crescendo 15/100A, 8 or 16 ohm
Fane Crescendo 15/125, 8 or 16 ohm
Fane Crescendo 18, 8 or 16 ohm
Fane 910 Mk Il horn

£8-64
£10-25
£14-00
£18-62
£12-38
£10-96
£16-31

£9-00
£14-65
£19-41

£9-28
£12-95
£15-95
£16-50
£18-00
£16-50
£17-00
£26-95
£34-50
£7-75
£9-50
£13-50
£4-46
£28-80
£6-75
£17-25
£4.50
£2-94
£9-00
£11-92

£3-58

£3-93
£5-73
£3-50
£3-38
£3-83
£3:83
£1-57
£5-51
£8-68
£11-08
£14-08
£3-96
£6-13
£4-00
£8-10
£5-25
£9-25
£12-50
£15-50
£17-95
£18°75
£27-95
£37-95
£38-95
£49-95
£59-95
£67-95
£15-75

SPEAKERS

Fane 920- Mk Il horn

Fane HPX1 crossover 200W
Fane 13 x 8in, 15W dual cone
Fane 801T 8in d/c, roll surr.
Gauss 12in 200W

Gauss 15in 200W

Gauss 18in 200W

Goodmans Axent 100

Goodmans Audiom 200 8 ohm
Goodmans Axiom 402 8 or 15 ohm
Goodmans Twinaxiom 8, 8 or 15 ohm
Goodmans Twinaxiom 10, 8 or 15 ohm
Goodmans 8P 8 or 15 ohm
Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm
Goodmans 12PG 8 or 15 ohm
Goodmans 12PD 8 or 15 ohm
Goodmans 12AX 8 or 15 ohm
Goodmans 15AX 8 or 15 ohm
Goodmans 15P 8 or 15 ohm
Goodmans 18P 8 or 15 ohm
Goodmans Hifax 750P

Goodmans 5in midrange 8 ohm

Jordan Watts Module, 4, 8 or 15 ohm

Kef T27

Kef T15

Ket B110

Kef B200

Kef B139

Kef DN8

Kef DN12

Kef DN13 SP1015 or SP1017
Lowther PM6
Lowther PM6 Mk 1
Lowther PM7

Peerless KOHOT 4 or 8 ohm

Peerless DT10HFC 8 ohm

Peerless KO40MRF 8 ohm

Peerless MT225HCF 8 ohm

Richard Allan CA12 12in bass

Richard Allan HP8B

Richard Allan LP88B

Richard Atlan DT20

Richard Allan CN8280

Richard Allan CN820

Richard Allan Super Disco 60W 12in
Richard Allen CG15 15in bass
Richard Alian Super Disco 12in 60 watt
Richard Alian Super Disco 10in 50 watt
Richard Allan Super Disco Bin 50 watt
Radford BD25

Radford MD9

Radford MD6

Radford TD3

Radford Cross Over Network

STC 4001G

Tannoy 10in HPD

Tannoy 12in HPD

WILMSLOW AUDIO

HE Firm for speakers!

£36-95
£2-50
£5-50
£3.96
£84-00
£96-00
£128-00
£7-60
£13-46
£19-80
£9-50
£9-86
£5-95
£6-25
£14-95
£16-50
£16-95
£39-00
£45-00
£22-50
£39-00
£16-00
£4-05
£15-38
£5-18
£6-25
£6-75
£7-85
£15-08
£2.08
£5-39
£4-05
£30-80
£32-85
245300
£7:25
£8-26
£9-50
£2-95
£19-80
£11-93
£8-33
£6-02
£16-20
£3-18
£16-95
£27-45
£16-95
£13-25
£12-95
£22-00
£10-50
£12-50
£7:25
£13-00
£5-90
£67-50
£73-75

promise (Frisby),
(Bailey), Practical
Practical
Hi-Fi (Colloms), etc.

Enclosures'' book.

£10—'*Hi-Fi

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-
Wireless World Transmission Line
Hi-Fi and Audio Monitor (Giles),
Hi-Fi and Audio Triangle (Giles),

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

Popular

Loudspeaker

Tannoy 15in HPD £88-15
Wharfedale Super 10 RS/DD 8 ohm £13-50

SPEAKER KITS

Baker Major Module 3. 8 or 15 ohm each £13.28

Fane Mode One Mk ii 15W each £10-35
Goodmans DIN 20 4 or 8 ohm each £13-28
Goodmans Mezzo Twin kit pair t42-47
Helme XLK 30 pair £17-10
Helme XLK 35 pair £21-60
Helme XKL 40 pair £31-50
Helme XLK 50 pair £50-40
Kefkit 1 pair £44-10
Kefkit Il each £39-38
Peerless 20-2 each £15-70
Peerless 30-28 each £21.95
Peerless 20-3 each £23-90
Peerless 504 . each £36-45
Peerless 1060 pair £50-40
Peerless 1070 each £41-40
Peerless 1120 each £45-00
Richard Allan Twin assembly each £13-48
Richard Allan Triple 8 each £20-25
Richard Allan Triple 12 each £25-18
Richard Allan Super Triple each £29-25
Richard Allan RA8 Kit pair £37-80
Richard Allan RA82 Kit pair £59-40
Richard Allan RA82L Kit pair £65-70
Wharfedale Linton Il kit pair £20-81
Wharfedale Glendale 3XP kit pair €47-70
Wharfedale Dovedale Il kit pair £59-40

HI-FI
ON DEMONSTRATION
in our showrooms:

Akal, Armstrong, Bowers & 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 £43-00
Pioneer PL15R £53-00
Pioneer SX434 £98-95
Rotel RX202 £80-00
Videotone Minimax ii £39-00

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 bookiet “'Choosing a
Speaker')

ALL UNITS GUARANTEED NEW AND PERFECT
Carriage and insurance: Speakers 50p each (12in and
up 75p each); Kits 80p each (£1-60 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 Wilmsiow,
5 Swan Street, Wilmsiow, Cheshire. A
PA, Hi-Fi and Accessories: Wilmsiow
Audio, 10 Swan Street, Wilmsiow,
Cheshire.
Telephone: Loudspeakers, mail order and
export—Wiimslow 29599; Hi-Fi, Radio,
etc.—Wilmslow 26213.
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from SAXON ENTERTAINMENTS LTD.

B Absolutely complete IT'S GOT LIGHT—IT’S GOT SOUND
B Transportable IT'S GOT POWER—IT'’S GOT VALUE

! TWin BSR‘ Here's a_winner from Saxon——a complete ready-for-instant-play stereo discotheque WITH ITS OWN BUILT-IN
turntables SOUND TO LIGHT CONVERTOR for under £200* delivered in U.K. It's got Saxon uncompromising 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
sOund_"g ht the assembly capable of use in the widest possible variety of applications.
* Plus V.A.T. at current rate

sequencer Compare the features—compare the price

® Condenser mic.

MIXER LOUDSPEAKERS I ’
Low-noise silicon circuitry Speciaily designed twin wood T S
% Monitoring Ample monitoring power cabinets, with extra heavy duty
Left-right cross fade control tfull range matched drive units S o
headphones Full-range treble and bass and connected cable control TE R E
controls console.
M X-fade and P.F.L. Additional inputs for tape and
mic.
} . GHTING CONTROL
Well printed, easy to read facia to L )
i 4 N ) FOUR CHANNEL sound-to-light
8 Strong Vymde ?lve everything at your finger converter with variable speed
covered wood 'ps. sequenting built in a
bi t scintillating four-colour display.
cabinets AMPLIFIERS
Twin pure complementary . ACCESSORIES
B Size 32in x 18in x 18in symmetry integrated amplifiers Condenser microphone (cardioid)
giving a total output of 100 monitoring headphones and all

(81 X 46 X 46cm) closed watts R.M.S. with superb quality. jeads.

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

SA 1208D 120 WATT RMS POWER AMP In the same series
>y

10 Transistors 4 Diodes—Fibre Glass P.C.B S 608
B Typical Distortion—0-4%: Noise— with the same features as

minus 80dB SA 1208D but 60W RMS into

USES 150W B Short, Open Circuit proof— Load line 8N (65V)
16A RCA limiting 12 50
Only FOUR Connections—Simplicity! £ °
DEVICES , c | ,
B High sensitivity (240mV) suits most mixers '
B 30H—40kHz =+ 1db Frequency response
#® Single supply line—No output capacitor SA308
needed (95V) with same features as
B Standard 80 output—will operate on other gé (14280\%) but 30W RMS into
impedances
Send large £19-50 B Compact—6" x 3" x 13" (15 x 8 x 4cm)
S.A.E. for leaflet B All units individually tested and guaranteed £9 . 50

POWER SUPPLY UNITS FOR

SYSTEM 700 MODULAR MIXING &

M UP TO 20 CHANNELS MONO, STEREO OR MIXED 9 SYSTEM 700 AMPS
W inputs for all sources inc. mag. cartridge M 20Hz-30KHz +1dB B INPUT a:‘"yg:zssi-élz':d P,egdBy (oh:ﬂ?algmde transtormen?
W Wide range bass and treble controls B Echo send/return facliity Mono £8-50 %
@ Onty one mixing module required @ Complete—ready to plug in or soider Stereo i 3
B W monitor power gutlet W 5cm matrix—bold panel » PM1201 FOR ONE SA1208D
: Feeds mlosl ampllfiers 7 @ Individual monitor buttons £12 '_00 { £11 N 60
Modern low noise circuitry W Send for details # MIXER .
PM1202 for two SA1208D
IN PCB MODULAR FORM ngnot&-SO : | £15-30
With same facllities and performance as complete units. On glass-fibre tereo .
PCBs Soldered or edge connections IM7002/M £12-00 - - gasol2ltogonslogiaolSa oo £10-50
TRIIE] THED RS £5-50 power supply a,‘! PM301/2 for one or two SA308
mono input £5 " 50 stereo input £9 ° 00 stereo mixing £9 . 00 P10M18 £7-50 — i EB b 80

SAXON ENTERTAINMENTS LTD

456 Practical Electronics  June 1976




the fantastic 100 watt rm.s.

Gentaur

mobile sterec disco

complete with built-in
su_uml -light converter

N

L Y

I

SYSTEM 7000 DISCO
CONTROL UNIT

Complete and ready to plug in
Totally encased—no soldering at all

mounting or freestanding

Low noise (—80dB) 20Hz -50kHz = 1dB

with mute positions

Tough, bold, two tone stainless panel—for panel

Inputs for 2 ceramic cartridges/tape/microphone
Individual deck controls AND left/right fader

Suits all Saxon amplifiers and most other makes,
+ watt headphone monitor—five position switch

B 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

£34-50

Stereo £49-50

)
=[£I

CARR.PAID U.K.
+ VAT

IN MODULAR
FORM

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

Mono Stereo
£18-50 £27-50

Front panel for either version

£3-50

override

mixer

, £38-00

@ Full control of 3kW of lights (1W/channel}
a Audiq control plus sequence pius

SYSTEM 7000 LIGHTING CONTROL UNIT

@ variable speed sequence with slider
function control

B 13 transi 8 diod d
tral circuitry

@ High audio sensitlvity—operates from
any amplifier

B Attractive Bondene case—free standing
or pane! mounting

d con-

@ Stainless steel two tone‘panel

inc. case and plug—

ready to use

tone controls pius master
audio control

SUPERFECT MODULE

On P.C.B. Requires only plug/socket/panel

£27-00

for mounting as destred

SOUNDLITE
3kW Converter Module

O/P up to 1kW/ channel: Individual tone and
master controls: RCA 8A triacs: Scintillating
Light Display: Operates from any amplifier:
Glass-fibre PCB- Unbeatable vaiue at

£15-50

SAXON STROBES

SUPERSTROBE

B 1 flash/2 sec up to 20 flashes sec
& Compact black Bondene case
M idea! for the mobile disco or smatier

150 WATT LiQUID
WHEEL PROJECTOR

B Complete with wheel
@ 150 watt tungsten jamp
B Wide range of extra elfects may be attached

up to 6 Joules

SANEN

strobe effect

8in x 5in apProxX.

R S T e e e e e,
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

Practical Electronics

External trigger—audio up to 240V
Use with Soundilte for rainbow

Smart. tough Bondene case 8in x

June 1976

£38-50

club @ Sturdy construction
£24.75 8 Adjustabie fest £29.20
PRO-STROBE Spare wheels £4-#0
# Giant 80 watt tube. O Qe energy 3

12"/50W high grade chassis units:
LOUDSPEAKERS 14000 gauss: presence dome: E£14-50
CABINETS Attractive range of speaker and other

cabinets at our showrooms. Enquiries
welcomed

VAT NO. 218 6921 49 RGD ENGLAND 1091983

HOW TO ORDER

When ordering by post, make cheques or
crossed P.0O.s 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 qur Answer-phone (01-684 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

VAT must be added

to total value of
order at
GUARANTEE
Purchases are guaranteed for twelve months
from date of purchase subject to them being
used as published instructions.

8%

TRADE ENQUIRIES TO
NORMAN ROSE
ELECTRICAL LTD.

London: 01-837 9111
Birmingham: 021-236 4710
Manchester: 061-273 1498
Bradford: 0274 26104




It’s here!

The Minisonic Mk. 2 has arrived—avail-
able NOW for the first time In kit form,
the Minisonic 2 probably represents
the best value for money In electronic
muslic today.

Kits are avallable for complete instru-
ments or Indlvidual sectlons, or for the
conversion of Mk. 1 Minlsonics to Mk. 2 i
specification. (Conversion detalis apply to
Eaton Audlo P.C.B.s, but may be adapted to sult
others.)

In order to ensure that the appearance of the complete

Instrument enhances its performance, a complete cabinet kit Is avall-
able, Incorporating a fully finished black enamelled, silk-screened front
panel, with matching back and base, and soild Afromosla end-cheeks. This kit also
Includes all switches, knobs, sockets, screws and panel Indicators. Sultable keyboards

and contact assemblies are also In stock.

READY-MADE INSTRUMENTS
AVAILABLE

SEPARATE KITS £ Ring Modulator MS/2-9

SEPARATE ITEMS.

Cabinet Kit {(nc. Keyboard. etc.) MS/2-1 &

Keyboard Controller MS/2-3

Voltage Controlied Oscillator MS/2—4
(Note—2 ot! MS2/4 required)

Noise Generator MS/2-10

Output Ampilitiers MS/2-11

Control Envelope Inverter MS/2-12
Stabilised Power Supply MSi2-13

bl St Sk
gs88:

P.C. Boards—Main PCB  EAO14
Power Supply EAO1{S

Dual Tranistor MDB0O0Y

Operational Amplifior LM318N

Sync. Kit MS/2-4sync

Field EHect transistor 2N5459

commaw
258333882

Envelope Shaper/VCA MS/2-5 (1] Multi-Turn Preset Pots 1K. 10K, 20K
(Note—2 off MS2/5 required) CONVERSION KITS
H.F. Oscillator/Detector MS/2-6 1-94 Anclilary Functions Kit MS/2-14C 11.67
Hold Isolator MS/2-7 3 Oscillator Conversion Kit MS/2-15C 1104
Voltage Controlled Filter MS/2-8 7:54 (Note—2 ot MS/2-15C required) Send Jarge S.AE. fdr further details and contents of kis
SOME SALE ITEMS STILL AVAILABLE, HURAY. WHILST £ VERO CARDFRAME SYSTEM 3
STOCKS LAST s Minisonic PSU EADTT 180 Case KMVIF e 1w
Minimix—8 Composite 2-00 End Angles (PA) HWV?
Minimix—é front panel 4-18 8in Module KBV1F 2-40
s 0-80 4in Module KeVIF 180
(s 2in Panel F2V1F 085
ks 0.3  CApAciTORS tin Panel FIVIF o.60
MFC40008 0-45 Axlal Lead—Elgctrolytic Plug 19124/SS31 0-80
ek 5 22DFRI0V 2 for 250 Socket 19125/GF31 070
ot bt 1200316 2 tor 25p Card Handias (10 off) 050
T4 sce e 150uf 83V 2tor 12p Veroboard Panel E100 075
1001 EAIOY 2 for 10p Module M26/19012 070
PANELS & PCBS SOUF 15V KEi
PE Miriisonic EA008 2-50 o 10V O s

EATON AULID

DEPT. PE. P.O. BOX 3
ST NEOTS. CAMBS
PE19 3JB

TEAMS MAIL ORDERONLY C W O MINIMUM
ORDER f1 VAT Please add 25% to value of
order n¢ & P unless otherwise stated
Cneaues or PO s payable to Eator Audo
Orders over 15 tree 0t P & P otherw.se please
add 10p n *he §1

London College of Furniture

Electronics for Musical
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 fields
of acoustics, group amplification, elec-
tronic organs, synthesizer design, etc.
Prospective students should have some
knowledge of electronics or some. basic
science and mathematics at "O" level GCE
or the equivalent.

For details apply to: Dept. of M.I.T.,
London College of Furniture, 41-71
Commercial Road, London E1 1LA
Telephone: 01-247 1953.

ilea
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A FEW TRANSISTORS FROM OUR LIST

ASY6T 70p  BCI47A4 9p°  KC205A 15p°  RCanel lgp*
ACI26 20p  BAldn 15p° RCL47B BC206A 15p°  BC317A 12p°
ACI27 20p  BAl54 10p  BClis BC207A 11p*  BC319B 12p*
ACI28 20p  BAISS 12p  BUI4BB BC208A 11p°  BC322R 15p°
AC132 85p  BAXI: 10p  BCI49B HC: BC327  20p*
AC141 20p BAX13 4p  BCL9C BC2124 BC328  18p*
ACl42 17p  BAX16 8p BCI53 BC212L 1 BC337  18p»
ACIG1 24p  BC105 1lp  RCIG4 BC2131 BC338  16ps
ACI53 27p  BCl07A 12p  BCIS7B BC213L BC461  35p
AC176 20p BC108 10p  BCI58A BC214 BC557  9p
ACIS88 20p BCI08M 1lp  BCI594 BC214L BC558  8p
AD161 42p  BCl09 11p  BCI67A HC237A BC359  9p
AD162 42p  BCI09B 12p  BCl68H BC238A BCY70 15p
AF114 24p  HCI09C 13p  BCITIA BC2391 BCY71 18p
AFI15 24p  BCLI5 15p°  HBCIi2A BC261A KCY72 14p
AF116 24p  BCI16 15p* BCI73B BDI15 60p
AF117 24p  BCII7 BCI77 : D121 80p
AF118 47p  BClI® ncl7es C267A BD123 90p
AFl124 80p  BCHIY BC179R BC268B BD124 @8p
AFi25 30p  BCI2S BC18213 BC269 BD131 36p
AFI26 28p  BCI32 BCI182L BC287 BD132 38p
AF139 34p  BC135 RCI83B BD132 68p
AF186 50p  KCl36 BC183L BD135 37p*
AF239 37p  BCI37 - BC184B BDI36 39p*
ASY2 30p BCI38 BCI84L BD137 44p°
ASY27 34p  BCI39 B(C'186 BD138 47p*
ASY28 80p  BCl4z BC187 BD139 54p*
ASY29 34p  BCl43 BC2044 16p°  BC308A 14p*  BD155 75p*
BILICON/REC | RESISTORS TC.s TTL/DIG. -
5OV 3A 13p | 14p each® 7400 18p S.A.E. for full list of
100V 3A 15p | ¢ watt E12 401 20p | components.
200V 3A 18p ?K’;“IOMQ 7802 185 | Same day despatch to
'ﬁr&yﬂsroggp o 1::-4‘ ;gp Mail Order Customers.

E i P N
100V 1A 30p | DIODES 7405 23p Min. order £]. P. & P.
200V 1A 40p | IN 4002 8p 7406 40p | 25p. Callers Mon..Sat.
600V 1A 60p | IN40OG  10p inel
BT 106 £1.20 | IN4148  5p ! Plus C/MO8. -
1C.s LINEAR ZEHERSBZ(;gng VOLTAGE |LED
709 (8 pin Dil) 40p" |BZX83/ o )
741 (8 pin Dil) 8397 [5V5. " 3V6, 4V, REGILTOS) l”" Red 20p { ik
55 N g :
NEs08 1605 |3ve, avz ovei[H 9V 12V.13 Gro 275 { 0126
NE567 220p° [7vo. 8V, OVI|isv.enas |TIE 200 5o
N76013N s |1ev, 12v, 13V - .
Taasne 1333- }g\', is;’, 3ov, 1A, BY. 12V, |TIL 200 Grn ¢ 02in
TBAS0O 135p* |Allat 12p each® |15V, £1-76. 28p
VAT--Items marked * add 12}%, remainder at 8%.

Flint House, High Street, Wallingford, Oxon OX10 ODE

Qel.: Wallingford (0491) 35529 Telerx 4SPWALFRD 849349}
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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

ELECTROTIME

THE ‘“‘MISTRAL" 1
DIGITAL CLOCK

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

£11-07 inc. vAT
£14:95 inc. VAT

Complete Kit
Built Clock

LCD MODEL TLC4

Continuous Readout utilising
Crystal Display with
Backlight for night
reading

Liquid

Features:
* HOURS
* MINUTES
* SECONDS
* DATE

Rhodium £39.95 inc. VAT
Gold £41-50 inc. VAT

LED MODEL TLES

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
TIMEKEEPING

* * * * *

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

IN DIGITAL

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

Please supply ...... e
| enclose cheque/postal order

NAME .

ADDRESS ... ek 1 it g el R

Practical Electronics

June 1976

459




B][THv][c]

ELIZABETHAN STEREQ TUNER AMPLIFIER

This compact Tuner Amplifier
gives you full medium wave
and V.H.F. coverage and FM
stereo, With inputs for your

INCORPORATING A GARRARD DECK
Garrard 3 speed Deck automatic, manual
facilities together with stereo cartridge and
cueing device.

Steren 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.

Amptifier module. Ready buitt 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. Qutput impedance 8-15 ohms.
g‘ - 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"x5”.'Complete
E deck and caver in closed position approx. 153 x12 'x 6.
COMPLETE ONLY Extras if required. Optional Diamond Styli £1.60.
d pair of stereo headphones withindividual level

Specially sel
£23 . 2 0 + p&p £4.00  controls and padded earpieces to give optimum performance £5.80.

DT OV G WU YR EASY TO BUILD SPEAKER KITS
/A FANTASTIC REDUCTIONS Mesrtiialashesretiimtne i

top quality speakers but doesn’t want to spend the earth. Built to EMI's

turntable and tape recorder.

It has rotary tuning, Votume.

Balance. Bass and Treble

controls and push buttan

selection switches for Phono/tape FM -

Stereo, FM mono,, Medium wave and A.FC. has built-in

;tar:u belacson an'd switched headphone socket. -
echnical Specifications 15 transistors. 11 diodes. integrated circuit.

Power output 8 watts. Size of tuner amplifier: 4" x 10" x 151" ap, rox.fzg 00

Finished in selected rosewood veneer with brushed aluminium front .

panel and matching controls. Output into 15 ohms speakers only. + pbp £1.50

—

MP 60 Type (iliustrated) £16-00 W exacting specification. these new RT-VC speaker kits {350 type kit)
Less Cartridge p&p £2-:00 Encu:porala 13'x8 wm;ller, 3% tweeter and matching crossover,

ot il o) T £49.00 asily put together with just a few basic tools.
ggg1£7l%télﬁlstraled) &%15:21 %g Sg)ecillpca(inn (each speaker); Impedance 8 ohms. Power handling
FirtedStereo%anridge p 15 watts RMS (30 watts peak). Response 20-20,000 Hz Size

20"x11"x 91" approx. Comparable built units (EM LE3) sold elsewhere
for aver £45 pai.

. Complete with crossover
£22.00 pa" complete Cpmponems and circuit
+ £5.20 pép diagram.

EMI 3 KIT System consists of a 13" x 8"
50 approx. woofer with a 3" tweeter.
£725 £1200& crossover components and circuit
° + LUPLI diagram. Frequency response: 20 ‘Hz
Complete with crossover

to 20 KHz. Power handiing 15 watts
Components and circuit RMS into 8 ghms. (Peak 30 watts.)
diagram

All plinths finished in matching Teak'veneer,

THE ‘chPAc y 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 tiil
lue dries. L
he cabinet measures 12" x 9" x 5" deep gprmx finished in
simulated teak. incarporating a quality 7 x4 "elliptical speaker,
power handling 4 watts, flux density 30,000 maxwells.fs 00
impedance 8-15 ohms nominal, voice coil dia 3" magnet size . +p8p£170
25 "approx. PAIR INCLUSIVE

VISCOUNT IV STEREQ AMP
- MOWAVAILABLE X
IV KIT FORM ! w 30

WATTS RMS

COMPLETE 20x20 SYSTEMS f;zpl.£ EP
system1a £69.00

The new 20 + 20 watt Stereo Amplifier incorporalinﬂg the latest silicon transistor solid state circuitry. the
RT-VC VISCOUNT IV gives you a powerful 20 watts RMS per channe! into 8 ohms. Superh 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. o
SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 8-15 chms speakers. Total distortion at
10 watts better than 0.2%. Six switched inputs: 1. Magnetic PU. - 3 millivolts at 47 K ohms (R.IAA); 2. Crystal/
ceramic PU. - 50 mitlivoits at 50 K ohms (R.ILAA}; 3. 4, 6. Tape Tuner/Aux. - 140 millivolts at 50 K ohms {tlat
frequency response); 5. Microphone - 3 millivelts at 50 K ohms (ffat frequency response). o

Clﬂ\lTﬂ LS: 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. Tane control range: Bass +15 dB at 50 Hz; Complete System
Treble 12 dB at 10 KHz Power requirements: 250V AC. mains at 60 watts. ~ with these speakers
Approx size: 153 x 3"x 10." MPGO type deck with-magnetic cartridge, de luxe plinth and 69

cover. Two Duo Type 11a matched speakers - Enclosure size approx. 192"x103"x 73"in .

in simutated teak. I?rive unit 13"'x 8 'with 3 tweeter. 15 watts handling. 30 watts peak. + £6.50 p&p.

SYSTEM 2 £85 -00 PRICES: SYSTEM 1a

“Viscount 1V amplifier (As System 1a}
MPG6O type deck (As System Ta}

Two Duo Type 111 matched speakers
— Enclosure size approx. 277 x 137
x 113" Finished- in teak simulate.
Drive units 13" x 8" bass driver, and
two 3" {approx.} tweeters. 20 watts
RMS, 8 ohms frequency range —
20 Hz to 18,000 Hz

Complete System with these

speakers £85‘00 +£7.60 & p.

460

Viscount IV R103

amplifier £27.50+£190p & p.

2 Duo Type lia

speakers. £30,00+£6.50 p & p.

MP60 type deck with Mag. cartridge

de luxe plinth

and cover £22.00+£3.30p&p.

Totat it purchased

separately:  £7950

Available complets for anly: £59 00
+£6.50p & p.

PRICES: SYSTEM 2

Viscount IV R103

amolitiar £27,50+£190p & p
2 Duo Type NI

speakers £46.00+£750 p & p
MP60 type deck with Mag. cartridge

de luxe phnth

and cover £22.00+£3.30p&p
Total i purchased

separately:  £9550

Availeble complete for onty £85.00 Scotland and the Orkneys P & P Surcharge * Note: 30x 30 kit available
System 13 £1.75 System 2 £3 50

+£760p&p.

only as a separate item.
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NOW YOU CAN BUILD YOUR
OWN PUSH-BUTTON CAR
RADIO!

THE TOURIST TT*
This construction kit comprises of a fully
—— [ built and aligned R.F. |.F. module; Printed

e —— - ——
g circuit board, with ready mounted integrated
b
y |
S— e !

circuit output stage and all other com-
*If you can solder

TECHNICAL SPECIFICATION: (1) Output
4W RMS output. For 12V operation on nega-

Module. Controls volume manual tuning
and tive 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 batfle and fixing strip £2
+ 45p P. & P. Car Aerial Recommended—
fully retractable £1-60 + 40p P. & P.

Price £8:20 r.&P. c105

The Tourlst 1 Kit.
Complete with speakers, fixing kit and fully

ponents. The push button tuning mechanism
is full built and tested ready to mate with the
correctly on a Printed clrcult board, you can
bulid this kit correctly.

STEREQ CASSETTE
TAPE DECK KIT*

ment, but remember you must have the
ability to solder on a printed circuit board.

Kit comprises of ready built cassette tape

transport mechanism. Featuring pause

output

control, solenoid assisted auto-slop. r

3 digit tape counter, belt-driven balanced o : =
fly whee!. DC motar with electronic speed ~

control, ready built and mounted record/ N

replay PC board, and two VU meters. power supply. 3 1

PC board. mains transformer. Input and output
sockets and twao level canlrols. Specification power
source 240 AC 50Hz. Qutput more than 0.5v impyt
mike —65dB 10K DIN —47dB.100KQ Track
system 2 channel stereo recard play-back Tape
speed. 4. 8CM/SEC Frequency response 50-12.00H; signal
to noise ratio - 42dB. Recording system AC Bias. Erasing
system AC erase Bias frequency 57KHz Size of mechanism
B x5"x3'/>" approx- unit easy 10 mount into your cabinet

" required to clear £32.50

base of mechanism
+ pap £1.50

approx.
end SAE for
%:nsnplele details.

This Is an advanced
kit not suitable for
those without
electrical knowledge
and those unable

to solder

Elegant self selector push buttan player

TRABK HnME glr use wilhh your stereo system.
CARTRIDGE PLAYER U5 “noie i the Sier 21
” T Technical specification  Mains input,

~ 240V, Output 125mv.

As above but complete with build
yourself Unisound Amplifier Kit
(see opposite panel) + 2 ‘Compact’
easy to build

speaker kits (see £25'00
opposite page) +p&p£2-00

sensitivity

Yours \\l\‘ (

for only

¢ |
£14.00 +£1.70p 8.

PORTABLE DISCO CONSOLE*

tive or positive earth. (2) Integrated circuit
pre-built

stage,

Also available with 2 speakers {7"x4") £10
Also available with the ‘Compact’ (see opposite page) easy build speaker kit£13.50+ f2p & p

retractable aerial.
210'50 P &P £1-50
three stage IF

“DISCO AMPLIFIER

Reliant Mk IV Mana Amplifier, ideal for the small
disco or house parties. Output 20 watts RMS into
8 ohms {suitable for 15 ohms).

Inputs "4 electrically mixed irputs. 3 individual
mixing contrals. * Separate bass and treble contrais
common to all 4 inputs: "Mixer emplaying F.ET.
{Field Effect Transistars). *Selid- State circuitry.
* Attractive styling.

INPUT SENSITIVITIES — Input — 1). Crystal mic.
guitar or maving 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"x3}" £20.00 135085

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 channe! into 8 ochms. Inputs:
120mV (for ceramic cartridge). The heart of Unisound is
high efficiency I.C. monolithic power chips which ensure
very law distortion over the audio spectrum. 240V. AC only.

£1.75p & p. £8.95 £1.05p & p.

# P
s ‘:\1

iz
-

JNCORPORATES : Pre-Amp with full mixing facilities, including switched input
for mic with volumé control, switched input for auxifiary 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: Console size —

Pre.amp — Output — 200mV.  Unit Closed— 174" x 13§ x 8] {app.)
Auxiliary inputs — 200mV  and  Unit Open —35}“)(133”)(4%" {app.|
760mV into 1 meg. Mic input — 6mV  This disco console is ideally matched
into 100K. 240 voit operation.  for the Reliant IV and Disco 50 or any

Turntables capacity — 7. 10" or
12" records. Rumble, wow and flutter
Rumble Better than —35dB. Wow
Better than 0.2%. Flutter Better than
0.06% {Gaumont kalee meter}.

Finish — Satin black mainplate with
black turntable mat inlaid with
brushed aluminium tyim. Tonearm and
controls  in black and brushed

All prices include VAT at current rates

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

£49.00 550,50

Mail orders to Acton. Terms C.W.0. All enquiries
ped addressed | Goods not d hed

outside U.K.

Leaflets available for ali items listed thus *. Send

T™TnVvV

oy

C

stamped addressed envelope. All items subject to
availablity. Prices correct at tst April 1976 and

DO NOT SEND CARD

Just write your order giving
your credit card number

subject to change without notlce

@ Minimum order on ACCESS/BARCLAYCARO £11

Practical Electronics June 1976

21D 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 Dirgctor
of Home Radio Components Ltd. He was deep in thought
when | called on him the other day. '*‘Cooking up some-
thing new?" | 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," | assured him, ‘seyeral elec-
tronic magazines have done it before and I'm sure lots of
customers appreciate it."" Encouraged, he went on, 'l
thought that if | 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

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 herz 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
= 65p plus 34P
-

The price of 98p applles
only to customers In the
VU.K. and to BFPO Addresses.

POST & PACKING

C"’"‘alo

-——

—m—-—————————‘

Please write your Name and Address in blockcapitals

NAME ..............

ADDRESS ... ..

| HOME RADIO (Components) LTD.. Dept. PE
234-240 London Road, Mitcham, Surrey CR4 3HD
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Regd. No
912966, London

HOME RADIO (Components) LTD Dept. PE - 234-240 London Road, Mitcham CR4 3HD  Phone 01-648 8422
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RISING TO THE CHALLENGE

FAIRLY 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 dispelied
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 124
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 Chancelior should keep in mind the
overall advantages of one rate of V.A.T., as the trade has
strongly recommended.

, ‘ " . F.E.B.
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F. E. BENNETT

Editorial .
D. BARRINGTON Production Editor
G. GODBOLD Technical Editor

R. W. LAWRENCE, B.Sc.

Art Dept.

J. D. POUNTNEY Art Editor
D. J. GOODING

R. J. GOODMAN

K. A. WOODRUFF

Editorial Offices:

Fleetway House, Farringdon St.
London EC4A 4AD

Phone: 01-634 4452

Advertisement Manager
D. W. B. TILLEARD
Phone: 01-261 5148

P. J. MEW
Phone: 01-261 5190

C. R. BROWN Classified
Phone: 01-261 5000

Advertising Offices:

King's Reach Tower, Stamford St.
London SE1 9LS

Phone: 01-261 5000

Practical Electronics  June 1976

463




Tms 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 12V
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
12V car battery. Further, the displays best suited to
this type of integrated circuit are high voltage low
current types which introduce similar voltage supply
problems.

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

MILOM
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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 le.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 11 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
0.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.

EL'ECTRONIC 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. Ib 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.
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Fig. 1. Details of the pulse sender unit. (a) shows the
pin 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. 1a 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 cpoxy 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 o

The pulse counter, Fig. 2, consists of two presettable
up/down counters (IC2, 1C3) 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 (52, 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 1kQ pull-up resistors (R4 to Ril) 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 puise 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 S1. To-inhibit counting
the HoLD switch is closed which holds the output of
gate 1C4a at logic 1, thus preventing any clock pulses
reaching the counters.
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The capacitor across the switch (Cl) 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 | which causes the two
counter i.c.s to be preset to the programmed number.
When counting normally, both inputs to gate 1C4c are
at logic 1.

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 [C4b 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 (IC8 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 (1C5 to 1C7)
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 REeseT is common to all counters, operation of

switch S4 causing them all to be set to zero.

S e M
BATTERY —~"J YU — i o SV REGULATED SUPPLY
+12v SuH S
3
c4
LTuF
L2
BATTERY —JUTI = _ EARTH
-VE SuH

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 (IC11). The complete circuit is
shown in Fig. 4.

The battery voltage may fiuctuate between 9V and
15V which is within the input limits of the regulator.

The capacitor (C4) decouples the output and two
0-014F capacitors on the logic board again decouple the
supply. Two chokes (L1, L2) are inserted in the supply
rails from the car battery to suppress any noise on the
leads.

- - TO PULSE SENDER
L iCéa LI {ICY PIN6,7)
2 :De ic] R
5V sV % ANA—5v
3 <a<:]:il r—I—z 1k0
4 IC4b 11 S— S1
L R3 R2 0-47F [Go0a)]
. ICic . ) 1A,
= 1= %
5 ﬂ [} TODISPLAY
= COUNTER
8 RESETS s,
& T
%
%132 1C3 4
7191
o folt | 155|1ve 9 Jofn \2]13 - [15506
DISPLAY
" COUNTER
Fig. 2. Circuit diagram of the pulse sV . . : 1
counting section of the Digital
Milometer. The internal configura-
tion of 1C4 is shown above. R4-RY
Wiring of the component boards T
should be ascertained from the |
Figs. 2,3 and 4 -t — p 4
{ """""""" o i"{""' '"'l ““““ o ‘
P :
2 ° © ° gl © C | ADJUSTMENT
a-d! 1a-d; \ 1 SWITCHES
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COMPONENTS . ..

Resistors
R1-R11 1kQ W carbon (11 off)
Capacitors
C1 0-47uF polycarbonate
C2, C3 0-01uF disc ceramic (2 off)
C4 47uF 6-3V tantalum

Inductors
L1, L2 5uH chokes (2 off)

Integrated circuits

I1IC1 ULN-3000M (Sprague)
1C2 SN74191N

IC3 SN74191N

IC4 SN74132N

IC5-ICT  SN7447 (3 off)
IC8-1C10 SN7490 (3 off)

IC11 78M05 5V 1A regulator

-

Displays
LP1-LP3 Minitron 3015F (3 off)

Switches
S1 Sub miniature toggle
S2, S3  4-pote 2-way dual-in-tine 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.

Atuminium box 133 x 70 x 38mm.

Perspex 65 x 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.

LPY LP2 LP3 ,
MINITRON MINTRON Jo MINITRON
7 0 7
=sv sy sy
5 1 3 n n
5
(ARE ) ks )] 3
— | Fsv 3l Fsv — | Psv
D 0] b 3 [] ﬂ R D ” 1t
" (am—
25y Hosy 2 Sy
.
sv sv sV
I ks e Jis bz |0 [ |6 s fre i3 bz |1 Jro o b |rs e 13 |2 | fo |o
) 1¢S5 ) 1C6 ) 1c7
v 7647 7647 747
kBRI 123 sl ]e 2 sk
c3 c2 sV sV ov sV 5V ov sV 5V ov
|0'01pF Io-omp
L >0V
PULSE COUNTER
(IC3 PIN 12) ov ov ov
e 2 lolo % e fnfols e 1w  |rfulole |
) 1c8 ) 19 1C10
7490 7490 7490
112 |3 |5M7 R Y B R Y
sv 5v 5v
ov ov ov

RESET SWITCH -
{S4,R3)

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 0:-1in matric
Veroboard, see photograph above for rough guide.

The front panel was made from I-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.

Tk
1'?‘
—*sl-

-~

Interior view of the Milo-
meter showing the dual-in-
line switches and general
layout of display board

7
¥
°

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. [t was

found necessaryto completely isolate the car chassis from
the milometer voltage supplies, particularly on positive
earth cars such as Minis.

26 11

1
(“,' 4 res et o
I& ’& ’\ @ 3
on hold count $=se%
® S5 St S4 |
L 152 '
e i

Fig. 5. Front panel details and overall measurements. The dual-in-line

switches cutout measures 32 < 45mm
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IC11 PIN

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 distance

New setting Indicated distance
r _— BT 7 e
D J S i b J b © |
AT T l LTS, m‘/
- —— 7 e A 1)]\( /

ic7 J F 16 Jt) 1ch

Fig. 6. Layout of the components on the dual-in-line
board
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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 wasonly 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-piéce 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 | at least 2V. *
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PART 6

HIS 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 Vgg or Vo, 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

Voo =16
Veg =8
£098/4528

Fig. 6.1. Pin connections for the 4098 or 4528 dual
retriggerable monostable. Rx and Rg can be
between 5kQ and 10MQ. Ca and Cy can be any
value, and the period is given approximately by
T= RC seconds

470

[

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,

INZ I I I l I l l l )
voD !
|
|
[
R- ) ouT |
| :
ta) —’_—l—
IN T
, R
'_I VoD
TVDD
ITR- R @ ot
IN T i ib) T T
[
L
TVDD |
TR— R op—oour {
N |
tet _,——l—|_
= q =T ]
. — |
Vss '—-I Voo
fvw
R— R 0 our
IN
TRE . ta) < T > ~7+]

_I Voo

Fig. 6.2. The four possible modes of operation
of the 4098/4528 monostablie, 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 1kHz and 2kHz will be trans-
mitted

—0 +Vpo

4098/4528

Q

Vob
Y5
RB

ca
S ™0 )

Fig. 6.4. Multivibrator using two monostables.
With the values given the *‘on’’ and *off’’ times
are about 0.1 secs and 0-1 usecs 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 T, The operation is as
follows. If the pulse interval of the input is less than
Ty, monostable B is repeatedly retriggered before
it has a chance to deliver a full output pulse, and its
output Qg remains low. If the pulse interval is
greater than T,, monostable A delivers an output
pulse for each input pulse, and these are fed to
RESETp. Therefore on the arrival of each pulse
RESETj is low and_monostable B remains untriggered
with the output Qp permanently high. In the third
condition where the pulse interval lies between
the periods T, and T; monostable A is repeatedly
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Fig. 6.5. Complementary pair with both devices
biased ‘‘off"’ forms a disabled output which is
floating with respect to the supply rails

DISABLE
IN ———I ZOU‘!
Y, 4016 :ﬂ
IN out

4

DISABLE Ya0001 4007 out

DISABLE \

ot

4

fch ves

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 RESET, high, so that monostable
B is free to give an output puise 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 | : 107

THREE-STATE OUTPUTS

In Part | 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 V,,, or the lower n-type is ‘on” hold-
ing the output to V. 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.

471




ouT

{al (6]

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

Q1 Q2 03 Qu
DATA BUSS

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.

INex:i month: More circuit variants and devices
isted.
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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
2xport 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 for 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-
plishea 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 MS3 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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== brings big

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, w
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

L pace. A tutor is available to whom you can
mm————mee  write, at any time, for advice or help during

& s \ ¢ your work. A Certificate is given at the end
- NN LE of every course.

2 3

s

A Build an oscilloscope. E D ned W R
o f As the first stage of your training, it - o i d' | _’m%
) you actually build your own Cathode 5| A ﬂ 4—‘_.. e >
O’ ] ray oscilloscope! This is no = R .
toy, but a test instrument l B%m
O that you will need not only for the T U - . ﬁ@'u__ 3
course's practical experiments, 00058 {TE‘P]@ M
but also later if you decide to * trreres ’
O 00 develop your knowledge and enter the Carry out over 40
<> 0 profession. It remains your property Read, draw and Y .
| ©) ) and represents a very large saving understand experiments
over buying a similar piece on basic circuits.

of essential equipment, circuit diagrams. T Y Vg g

In a short time you will be able to  experiments on a wide variety of
read and draw circuit diagrams, different circuits and turn the
understand the very fundamentals  information gained into a working
of television, radio, computers and knowledge of testing, servicing and
countless other electronic devices  maintaining all types of electronic

and their servicing procedures. equipment, radio, t.v. etc.

To find out more about how to tearn electronics in a new,
exciting and absorbing way, just clip the coupon for a free

colour brochure and-full details of enrolment.

A l----------------------------l
OUR COURSES RECEIVE A FREE ] Brochure without obligation to:

PLUS
FREE GIFT!

ALL STUDENTS ENROLLING IN

CIRCUIT BOARD ORIGINATING BRITISH NATIONAL RADIO 1
FROM A COMPUTER AND CON- ¥ & ELECTRONICS SCHOOL,, Dept. EL6 ]
TAINING MANY DIFFERENT P.O. Box 156, Jersey, Channel Islands [ |
COMPONENTS THAT CAN BE b ame ]
USED IN EXPERIMENTS AND |
PROVIDE AN EXCELLENT § ADDRESS 1
EXAMPLE OF CURRENT 1 (Block caps please) B
ELECTRONIC PRACTICE 'Y L I I X I I X T T I T I T I T I I T I I T I rIrTryl
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B. BAMBER ELECTRONICS

PLEASE ADD 8%

SPECIAL OFFER
FREE WELLER 25W (SP25) SOLDERING IRON
(worth £2-72 inc. VAT) with all orders over £20
Limited period only. Send now.

ALU-SOL ALUMINIUM SOLDER {made by Mulll
core). Solders aluminium to Itgelf ox copper.
brass. steel. nicket or tinplate. 16 s.w.g. with
mulllcore flux. withinsiructions. Approx. 1 metre
coil 30p pack. Large reel |approx. 12 melres}
£2-75.

MIXED COMPONENT PACKS, containing resis.
lors. capacltors, switches, pots, etc. All new
(random sample bag revealed approx. 700
items), £2 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.

VAT UNLESS OTHERWISE STATED

PLUGS AND SOCKETS

N-Type Plugs 50 ohm. 60p each, 3 for £1-50
N-Type Sockets {4-hale chassis mounting. 50
ohms (a small coax lead type). 50p each

PL258 Plugs (PTFE). brand new, packed with
reducers. 65p or 5 for €3

$0239 Socketa (PTFE). brand new (4-hole fixing
type). 50p each or 5 for £2-25.

25-way ISEP Plugs and Sockets, 40p set (1 plug
+ 1skt)

Piugs and sockets sold separately at 25p each
Bulgin Round Free Skis 3 pin. for maing input
on test equipment, eic.. 25p each

Mobile Converters, 24V DC Input 13:-8V at
£1-50

DeptPE, 5STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE

Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

SPECIAL QFFER!]
MAINS TRANSFORMER, TYPE 14/4. 14V a1 4A,
£2-50.

2-6pF. 10mm clrcular ceramic trimmers (for
VHF/UHF work) 3 pin mounting. § for 50p.

TO3 transistor insulator gets. 10 for S0p.

PC Board Writhdrawal handles, mixed cols
8 for Sop.

Soider, 20 SWG. 60 40 alloy. approx 8 yds for 25p.
MINIATURE 2 PIN PLUGS AND SOCKETS
(f1 into $in hole, pins enclosed, with covers for
chassls mounting. or can be used for in-line
connectors). Bargsin pack of 3 plugs + 3sockets
+ covers, 50p.

PROGRAMMERS (magnetic devices). Contain

approx 3:-4A DC output, fully
each (Ideal for runmng 12V car radio from 24V
lorry battery!

Pkts. of 2BA Nuts {the self-locking ones with
the nylon insert) 100 tor S0p.

SMALL MAINS SUPPRESSORS (small chokes
ideal for radio. H-FI inputs. ec ) approx. fin x
14in, 3 for 50p.
PEASPEX TUNER PANELS (for FM Band 2
tuners) marked 88-108 MHz and Channels 0-70.
clear numbers. rest blacked out. smart modern
appearance. size approx. 84in x 1hin, 2 for 35p.
ultiturn Pots. 10 turn. jin spindle (ex-equip}
following values available, 2kohm, Skohm,
400kohm, £1 each
Lead suppressors (10kohm) for mobite plug
leads. 4 for 50p.
1mA Meters. 2 in square. plastic fronts (these
have a paper scate stuck over the originat marked
0-1mA which Is easily peeled off and an interna)
1BK resistor which is easlty removed) £1-75
each or 2 for £3.
A/S Midget 3 pole 4 way. rotary switches.
40p each

We now stock Spiratux Tools for the electronic
i . Nut Spar o
Melric slzes, pop rivet guns. etc. S.A.E. for list

1.F. Cans. }in square. suitable for rewind, &
for 30p. + 124% VAT

Miniature earphones with min. lack piug, 2 for
50p + 124% VAT

TWIN I.F. CANS, approx. 1in X 4in x Tin high,
around 3-5-5MH2. 2 separate transformers in
1 can, internally screened. 5 tor 50p + 12§ % VAT

Dubiller Electrolytics. 50uF . 450V. 2 for 50p.
Dubllier Electrolytics, 100uF, 275V, 2 for 50p.
Plassey Etectrolytics, 470uF, 63V, 3 for 50p.
TCC Electroiytics, 1000uF, 30V, 3 for 80p.
Plessey Elactrolytics. 1000uF, 180V, 40p each
(3 for £1).

HIGH QUALITY SPEAKERS, 84in x 6in elliptical,
on|( 2in d“fo inverse magnet. 4 ohms, rated up
to 10W, £1-50 each,or 2 for £2-75 (qty. discoun)
avaliable + 124% 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 sockets), ¢
for 50p. Plesse add 12{% VAT.

Dubitier y . 5000uF. 35V, S0p each
Dubilier Electroiytics. 5000uF, 50V, 60p each
Dublfier Electrolytics, 5000uF, 70V, 85p each
ITT Electrofytics, 6800uF, 25V, high grade. scraw
terminals, with mounting clips. 50p each
Plossay Electrolytics. 10,000uF at 63V, 75p each.
Plossey Cathodray Capacitors, 0-0-4uF at 12-5kV
DC. Screw terminals. £1-50 each

PLEASE ADD 124% VAT TO ALL CAPACITORS

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

9 mi {suitable tor mains operation)
with 9 rotating cams, all indlvidually adjustable.
ideal for swilching disco lights, displays. elc

or i machine pi i (Need
slow motion moter to drive cams. not supplied)
9 switch version £1-50, or 15 swilch version €2.
HEAVY DUTY HEATSINK BLOCKS, undrilied,
base ares 2}in x 2in, with 6 fins, total height
2}In S0p each.

AUBBER MAGNETS }in square, with mounting
hole. 20 for 30p.

SPERRY 7-SEGMENT P.G.D. DISPLAYS, diglt
height 0-3in red, with decimal points, 150V to
200V (nominal 180V} operation. These are high-
volt industnal type and therefore brighter than
normal displays. All brand new, AT THE
BARGAIN PRICE OF 50p PER DIGIT. TYPE 332
(two digits in one mount) £1 each, TYPE 333
(three digits on one mount) £1-50. (Sorry. no
single digit available.) Data Supplied

BSX20 (VHF Osc/Mult), 3 tor 50p.

BC108 {metal can), 4 tor 50p.

PBC 108 (plastic BC108}, 5 for S0p.

0C200 Transistors. 6 for 50p.

BFY51 Transistors, 4 for 80p.

BCY72 Transistors. 4 for 50p.

PNP audlo type TOS Transistors. 12 for 25p.
BF152 {UHF amp mixer). 3 for 50p.

BA121 Varicap Diodes. 4 for 50p.

1Ng14 dlodes, 10 for 25p.

1§in poly chassis 9 fi d
§ for 30p.
Mullard Tubular ceramic trimmers, 1-18pF

6 for 50p.
1.C's, some coded.
mixed, 20 for 25p.

14 DIL type. untested.

DIECAST BOXES (approx size In inches)
312 85p

43x23x1

eBx23x15 75p
“Bx38x1 85p
4Bx38x2 £1.00
68x4:8x2 £1-45
4-8x3-8x3 £1-55
6 8x4-8x4 £2-25
B-6x58x2 £1-85
106 % 68 x 2 £2-25

Please add 8% VAT

WELLER SOLDERING 1RONS

EXPERT. Built-in-spotlight iluminates work
Pistol grip with flagertip trigger. High etficiency
capper soldering tip.

EXPERT SOLDER GUN. £8-80 + VAT |54p)
EXPERY SOLDER GUN KIT (spsre bits case.
atc.). £9-00 + VAT (78p)

SPARE BITS. PAIR. 26p + VAT (2p)
MARKSMAN SOLDERING {RONS

SP15D 15W £2:52 + VAT (20p)

SP25D 25W £2-52 + VAT (20p)

SP25DK 25W + bits, etc. kit £3-12 + VAT (25p)
SP40D 40W £3-44 + VAT (28p)

BENCH STAND with spring for Marksman 1rons.
£1-30 + VAT (14p)

SPARE BITS

MTB for 15W. 42p + VAT (3p).
MT4 for 25W, 35p + VAT (3p)
MT10 tor 40W, 40p + VAT {3p)

TCP1 TEMPERATURE CONTROLLED fAON.
Temperature controlled iron & PSU, [18-43
+ VAT (£1-47).

SPARE TIPS

Type CC single fial, Type K double fiat fine lip
90p sach + VAT (8p).

ALL SPARES AVAILABLE

MULTICORE SOLDER

Size 5 Savblt 18 s.w.g. in dlloy dispenser. 32p
+ VAT (3p).

Size C1SAV18 Savbit 18s.w.g.. 58p + VAT (4p).
Size 12 SAVBIT 18s w.9. on piastic reel £1-80
+ VAT (15p)

MINIATURE PLIERS High quality Crescent
made In USA. €435 + VAT (35p).

SIDE CUTTERS, high quality ' Crescent . made
in USA. £5-45 + VAT (44p).

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £1. 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. B-transistor chassls with stereo decoder and

L.E.D. indicator

Aircraft-band Receiver. Just place near any radlo

Echo-chamber (endless tape). VAriable delay.
Field-strength indicators. 1-250MHz

Stereo Amplifiers compiete. 3-watt, 8-ohm
10-watt Amplifiers. 12 volt d.c. 3/8/15-ohm.
Cartridges. Acos GP104. Ceramic/diamond

Cartridges. Acos GP101. Crystai/sapphire/compatible

Speakers. 2¢in, 8 ohm

Speakers. Car Stereo. 8 ohm, 5 watt. in cabinets
Dynamic Tape Mikes with remote-control facillty

Crystal Tape Recorder Mikes
Crystal Mike Inserts with bracket
Indicators. 12 voit L.E.D. in chrome bezel

‘Bargain Bags' 4lb caps/resistors/transistors/diodes
Controls. Volume/pre-set (rotary and slider). Assorted 100

Translstors. 20 npn/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

~100 resistors, 100 s/mica;ceramic, 100 polyester
ALL ABOVE ITEMS PLUS 124% VAT

Pack 3’

Fiuorescent 12-volt Camping Lights
21in. 13 watt
12in, 8 watt

Disco’ Type 3-Channel Flashing Light Units. Built-in mike No

connaction needed to am

o
Multimeters—a.c. 0~1000V. d.c. 0~1000V. 0-100mA, 0-150k0}

Multimeters:

a.c. 0~500V (10 ranges), d.c. 0~500V. (12 ranges}
d.c. current 0-25uA to 0-10 amps (10 ranges)
Resistance 0~100 ohms to 0-16M (4 ranges)

Panel Meters. 0-50uA, 2¢in x 1in
Soldering Irons. 15 watt. Pencil bit
Servisol Switch Cleaner (with snorkel)
Copper-clad Fibre Glass Board
Single-sided. Square foot
Double-sided. Square foot

Fotolak'' Light Sensitlve Spray for printled circuit making

Devaloper for same
Ferric Chloride for etching

ALL ABOVE ITEMS PLUS 8% VAT

£1-00

£4-90
£3:90

£17-50
£3-50

£11-30
£2-50
£1-20
£0-50

£1-00
£1-25
£1-30
£0-30
£0-40

Every month

now choose your
components and

coverage of hi-fi

PRACTICAL

assemble a quality
system with confidence.

developments and
commonsense advice
on hi-fi problems.

THE SOUND
MATCHMAKER

Practical Hj-Fi & Audio
carries an updated
matching hi-fi guide.
With this detailed
knowledge, you can

There is also regular

A sound match of practical hi-fi and audio

HI-FI&AUDIO

Every month 30p

G. F. MILWARD, 369 Alum Rock Road,
Tel. 021-327 2339 Birmingham B8 3DR.

Postage: Below £10—50p
Above £10—Free
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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 fin 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 0005 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! 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.

AH 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 Intelstar 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 taunch 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 13 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
i969. 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 Centret 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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lF"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 i§ 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 1V.
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, 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.

Input

AMP

LLIVOITMETER

A (a)

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. [t 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. 1b: 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

A A

v
0
- NAWAY
8 Yo ] .
E ‘ - , __
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 full 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 74! 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. R1 provides the bias
voltage for this stage and sets the input impedance at
IMQ. 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 100kHz
and above) this stage may not be able to handle a
signal of around 1 volt r.m.s. properly. This results in
a reduced’ upper frequency response on the IV range
with readings approaching f.s.d.

| owe no
10 27
ko 2-7kf) ka
R4 R7 ni2
< SEE
33 NOTE
L 2ka

ATTENUATOR

The attenuator section really consists of six separate
attenuators, one for each range from 3mV to 1V. The
lower resistor of each attenuator also forms the input
bias resistor for the non-inverting input of IC2. In
the 'mV position no attenuator is required, and R3
provides the input bias for 1C2. 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 4+ R16) R15. This gives a voltage gain of about
10 times (20dB) with the values shown. C3 is the
compensation capacitor.

IC3 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
R7s3-3kf1+18011
Ril= 2701+0:250

=3

TN 90F

Ri3
!

R4 9040
10 ris
a 000

IC2 N

148 8

=14y TOPIN& IC1-4 -

YR2

%,

Fig. 2. éircuit 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 100xA 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
R1IMQ R12 2k 1%
R2  10kQ 1% R13 11Q1%
R3  10kQ 1% R14 10Q1%
R4 33kQ 1% R15 1000
RS  1kQ 1% R16 9109
Ry [18001% R17 27kQ
133k 1% R18 1000
Ro  o7k0 1% R20 57KO
R10 180Q 19 R21 2-7kQ

R11 27Q4-0:25Q 1%
All resistors +W 5% unless otherwise stated

Potentiometers
VR1 2:2MQ
VR2 2:2kQ

Capacitors
C1  100nF plastic
C2 10uF 10V elect.
C3  3:9pF ceramic
C4  10uF 10V elect.
C5 1-5nF disc ceramic
C6 3:9pF ceramic
C7 56pF ceramic
C8 400uF 25V elect.
C9  400uF 25V elect.
C10 100uF 16V elect.
C11  100uF 16V elect.
C12 100uF 16V elect.
C13 100uF 16V elect.

Semiconductors
IC1 741 8 pin d.i.l. (plus socket)
1C2, 3, 4 748 8 pin d.i.l. (3 off plus sockets)
TR1 BC148
TR2 BC158
D1-4 OA47 (4 off)
D5-7 1N4001 (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
100 A 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.
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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, Ci0, and TRI.
These are connected in a well known configuration
with TR1 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 - 14V to the main circuit.

COMPONENTS

Any 100zA 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.

S1 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 3-2mm 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.

R11 needs to have a value of about 0-27 ohms, but
this value may be difficult to obtain im a low wattage.
Four | ohm 1/8 watt resistors wired in-parallel (0-25.
ohms) were used for this component on the prototype.
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| FROM BI-PRE-PAK|

@Stll’ ing Sound Droducts

AT £5-20 THIS SUPERB TRUE HI-FI POWER
AMP. IS UNBEATABLE

STIRLING 88125 OBTAINABLE ONLY FROM
THE MAKERS, STIRLING
SOUND SOUND/BI-PRE-PAK LTD.

Not only is this Stirling Sound's best @® OUTPUT—25W R.M.S. into 80 using
audio amplifier yet; it rightfully qualifies 50V

as one of the best of its kind yet made .
available to constructors. Intended @ DISTORTION—Less than 0:05% at all
above all for high-fidelity, the charac- power levels (from 10Hz to 10kHz).
teristics of the 55125 are such thatitcan @ FREQUENCY RESPONSE—=+1dB 15Hz
be used in many other appllcatlons to 30kHz (40); +1dB 10Hz to 30kHz
where dependability is the prime con- (80).

sideration. The SS5125 integrates well )
with other SS units as well as those of @ HIGH 2 INPUT—100k(2 (40dB gain/

POST PAID

other manufacturers. Incorporates new 100x). PLUS VAT
circuitry usmg a complimentary long- T ITIVITY—1 v W

tailted pair input and full comple- ® LN;UD :Eth VR (e &5 (TOtal 25'85)
mentary output circuits -to give lab. U .

standards of performance. ® SIZE—4%in x 3in x {in high. THE SENSATIONAL

STIRLING SOUND
AT 121% VAT BETTER VALUE THAN EVER POWER SUPPLY UNITS

Robustly ~ designed

MORE STIRLING SOUND MODULES units on each of which

3 is a stabilised take-off

. 3 i . .

With easy to follow instructions ;’o"r"::‘;zr"";’r";_":m?::d

control  stages. All

supplied with trans-
formers.

o £3-75* Wi £5-20%
woa  £4-15% UG £6-26%

§5324 £4 . 60* $5334 and S5345 are supplied

24V/I1A with separate transformers

5tin x 3in x

24in high. (P. & P
add 50p any
modet.)

F.M. TUNER UNITS

88203 Stereo decoder for use with §5201 and £3 . 85
§S202 or any good F.M. tuner. A LE.D
beacon may be attached (3in x 2in)

88202 I.F. amp. A meter and/or A.F.C. can be £2 o 65

connected (size 3In x 2in)

The ‘‘Super Spark’” Mk. 5 Capacity
Discharge Ignlition Unit for all who own

acar

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 1 pos. or neg.
earth return; anti-burglar immobilising switch. pre-set control for rev.
limitation. There are no exposed parts, the unit, on p.c.b. bemq
housed in strong enclosed metal box. With Instructions and leads
Slze 7¢in x 4fin X 2}in ex. switches.

£7-95* testeo - £10-05*
A USEFUL CATALOGUE—FREE

Send us a large S.A.E. with 10p stamp and we will send you back the
latest Bi-Pre-Pak catalogue free by return. Packed with useful lines,
it's a resl money saver.

AUDIO MODULES

SS105 gi:«it;iﬁ;nplmev to run from 12V (33 x £2 . 25
Similar to S§S105 but tul

SS1 1 0 gnvmngOV?l into 4 ohnl'\‘s un;f:\rge 253‘”” ¢ £2 75

SS1 20 r?t:in rr:'\odule when used with 34 volits £3 00
i ohms

SS140 Delivers 40 watts R.M.S. intc 4 ohms
using a 45V/2A supply such as our S8345.

The power and quality of this unit are
superb. Size 4in x 3in x }in £3 75*

SS100 g;::sv?:&:control stereo = 15dB lift/cut £1 60
88102 Pre-amp (stereo) inc. line feed back and £2 25

RIAA correction

SS 01 Pre-amp for ceramic, etc. £1 60

A O BUSINESS: CEEENS NN NEEE NS
YAT s T2ict mostbe addeqto lotal vaus o sy except o loms ke er(00)5e gy TO STIRLING SOUND (BLPRE-PAK LTD), 2201222 WEST ROAD,
orders unitess marked otherwise. mall ovdor €1. Overseas orders, WESTCLIFF-ON-SEA, ESSEX SS0 DDF .
add €1 for Any wlit be di {1 d. . PRICES subject to alteration -
without notice. AVAILABILITY All tems avaliable ll time of golng to press when
every effort s made to ensura correctn Information. M Please send . . ]
Order your Stirling Sound products from n ... for which | enclose £ . n
B ncvarT B
BI-PRE-PAKLTIO n
Co Reg No 820919 NAME. ' [ ]
222 224 WEST ROAD, WESTCLIFF-ON-SEA. ESSEX SSO 90F. ADDRESS . o a
TELEPHONE: SOUTHEND (07D2) 46344 PEGE W
Make cheques/money orders payable to Bi-Pre-Pak Ltd -- -- - - -- m -- - - - - -
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VALVE MAIL ORDER CO.

16a WELLFIELD ROAD, LONDON SW16 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

£p £p £p £p 2p
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PANEL METERS

AT GREATLY REDUCED PRICES
BAKELITE PANEL METERS—MODEL MR65

Dimensions: Front 80mm x 80mm square
Panel Hole: 6Smm diameter
Accuracy = 2:5%

RANGES

Dimensions: Front 110mm x 120mm wide
Panel Hole. 85mm
Accuracy = 2:5%

RANGES

10mA
50mA
100mA

500, 500mA
B 1Adc

23'95 each i %ﬁdﬂc'i

10V d.c

8’ Meter TmA £4-55 each 20V d.c 30A |tc l

VU Meter £4-55 each
P.&P. + ins. 15p *Moving iron (all others are moving coil)

High quality moving coil meters ideai for school use and many other applica-
tions.
Housed in etrong black plastic cases. Clear P4
view front. 3in mirror scale. Fully insulated
terminals will accept either spade or 4mm plug
Dimensions: 100mm wide x 90mm deep x
105mm high overalt v
Accuracy * 2%

SINGLE RANGE MODELS

DUAL RANGE MODELS

2595 each

Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors « Closed Sat. | p.m.-3 p.m.
Terms C.W.O. only « Tel, 01-677 2424-7
Quotations for any types not listed.
Post and Packing I12p per order.
Plastic Transistors 124%.

V.A.T.

Transistors 8%,

Metal Can

Integrated Circuits 8%.

Prices correct
when going
to press.
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500mA/SA d.c 5V/15V d.c
SVISOV d.c IA5A d.¢ G Fosaillish D

481 Oxford Street, W.1

311 Edgware Road, W.2

42 Tottenham Court Rosd, W.1
3 Lisie Street, W.C.2

MAIL ORDERS AND ACCOUNT ENQUIRIES TO HEAD
OFFICE.

LASKVS CUSTOMER SERVICES DIVISION,
DEPT. *“J'° AUDIOTRONIC HOUSE, THE HVDE HENDON,
Nws 8JJ.
Telephone: Mail Order 01-200 1321 or | 01-200 0037
(24 hour 01-200 0444 IR
Telex: 924920 BARCLAYCARD
Au:on !nclnycard and Diners Ciub accepted at ail

anches or by telephone at head office.
ALL PRICES INCLUDE VAT
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METER CGIRCUIT BOARD
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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 sefector switch

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 LP1. The large cutout for the
meter can be made using a fretsaw.

The attenuator resistors and R3 are wired up on S|,
the upper set of resistors (R2, R4, etc.) being mounted

POWER SUPPLY BOARD

ov |

€10

€0

MAINS

Fig. 5. Details of power supply p.c.b.
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Front of the Audio Mjllivoltmeter showing the range switch and input socket

on the front wafer, and the lower set (R3, RS, 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.bs. 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.

D35 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 o 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

Practical Electronics  June 1976

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 (o a low a.c. volts range
to enable the generator’s output level- to be accurately
measured and set at 1V r.m.s. The millivoltmeter can
then be measured on the 1V 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
targely depends upon these two factors.

INPUT IMPEDANCE

An input impedance of 1M 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
R1 (up to a maximum of about 10M ).

Note, however, that increasing the input impedance
also increases the risk of stray pick-up, and means that
very careful screening of the input feads and circuitry
would then be required.
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PART T 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 tt.l. operating levels, and then routed
to the appropriate channels. A servo-system then
controls a motor unit which provides the final
mechanical output.

THE COMPLETE SYSTEM

Y% 9 Independent Channels

¥ Fully Proportional Design
Option of Proportional or Relay
Output On Each Channel

Y Suitable Servo System Included
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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 £150.

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 IC2
via the control resistors (either potentiometers or

-

Proportional

RADIO

SYSTEM

By D.J. WHITELEY

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.cd. 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 (0-25ms).

When the count 0000 appears at the oufput of the
counter a sync pulse is generated of approximately
0-5Sms. 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

RECEIVER | INTERFACE DECODER
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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 10kQ
R2 47kQ
*R3  10kQ
*R4  10kQ
*R5  10kQ
R6 150k
R7 330Q
R8 1kQ
R9 10kQ
R10 330Q

All resistors §W 5%

Capacitors
C1° 22uF 10V Tantalum
C2 0-22uF plastic or ceramic
C3 0-047uF plastic or ceramic

Potentiometers
*VR1-6 10kQ

Semiconductors
TR1-3 BCY70 (3 off)
1C1 74145 b.c.d.-to-decimal decoder
1C2 7490 decade counter
D1 1N4148

Miscellaneous

P.C.B. 2mm X 61mm

Circuit board pins

*S$1-83 s.p.s.t. switches (3 off)
*Components given for 6 proportional channels and
3 switched. See text.

Practical Electronics  June 1976

oder Board

the constructor’s requirements. If a channel is
desired to be propoftional then a 10k} linear pot.
suffices as the control element. If a switched chan-
nel is wanted then a 10k 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 10k{}
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 50kf lin. in order that the 10k(2 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 remov
and can cause damage to the copper. :

Transmitter Board. Note the crystal is not shown in
position

!
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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 47kQ

R18 10kQ

R19 2200

R20 1092

R21  3-3kf)

R22 1-2kQ
All resistors § W 5%

Capacitors

0-01uF disc ceramic
0-003u.F disc ceramic