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5—240 Watts!

HY5

Preamplifier

HY30

15 Watts
into 8¢

HY50

25 Watts
into 80

HY120

60 Watts
into 8Q

HY200

120 Waltts
into 8Q

HY400

240 Watts
into 4Q

POWER
SUPPLIES

I.L.P. ELEGTRONICS LTD., CROSSLAND HOUSE, NAGKINGTON GANTERBURY, KENT, GT4 7AD.

I.L.P. ELECTRONICS LTD.,

CROSSLAND HOUSE, NACKINGTON,

CANTERBURY, KENT, CT4 7AD.
Tel: (0227) 64723. .

Regd No, 1032630,

The HY5 is a mono hybrid amplifier ideally suited for ail applications. A{l common input
functions (mag Cartridge, tuner, eic) are catered for internally. The desired function is achieved
either by a multi-way switch or direct connection to the appropriate pins. The internal volume
and fone circuits merely require connecting to external potentiometers (not included). The HY5
is compatibie with all 1.L.P. power amplifiers and power supplies. To ease construction and
mounting a P.C. connector is supplied with each pre-amplifier.

FEATURES: Complete pre-amplifier in single pack—Muiti-function equalization—Low noise
—Low distortion—High overload—Two simply combined for stereo. .
APPLICATIONS : Hi-Fi—Mixers—Disco—Gu.tar and Organ—Public address
SPECIFICATIONS:

INPUTS. Magnetic Pick-up 3mV; Ceramic Pick-up 30mV; Tuner 100mV; Microphone 10mV;
Auxiliary 3-100mV; input impedance 4-7kQ at 1kHz.

OUTPU*S‘ Tape 100mV; Main output 500mV R.M.S.

ACTIVE TONE CONTROLS. Treble + 12dB at 10kHz; Bass + at 100Hz.

DISTORTION, 0:1% at 1kHz. Signal/Noise Ratio 68dB.

OVERLOAD. 38dB on Magnetic Pick-up. SUPPLY VOLTAGE + 16-50V.

Price £6-27 + 78p VAT P&P free.

The HY30 is an exciting New kit from 1.L.P. It features a virtually indestructible 1.C. with short
circuit and thermal protection. The kit consists of I.C., heatsink, P.C. hoard. 4 resistors, 6
capacitors, mounting kit, together with easy to follow construction and operating instructions.
This amplifier is ideally suited to the beginner in audio who wishes to use the most up-to-date
technology available.

FEATURES : Complete Kit—Low Distortion—Short, Open and Thermal Protection—Easy to
Build.

APPLICATIONS: Updating audio equipment—Guitar practice amplifier—Test amplifier—
audio oscillator.

SPECIFICATIONS .

OQUTPUT POWER 15W R.M.S. into 8Q: DISTORTION 0-1% at 1 5W,

INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz~—3dB.

SUPPLY VOLTAGE 4 18V.

Price £6-27 + 78p VAT P&P free.

The HYS50 leads 1.L.P.'s total integration approach to power amplifier design. The amplifier
features an integral heatsink together with the simplicity of no external components. During the
past three years the amplifier has been refined to the extent that it must be one of the most
reliable and robust High Fidelity modules in the World.

FEATURES: Low Distortion—Integral Heatsink—Only five connections—7 amp output tran-
sistors—-No external components

APPLICATIONS: Medium Power Hi-Fi systems—Low power disco—Guitar amplifier
SPECIFICATIONS: INPUT SENSITIVITY 500mV

C)tl.:IEUT POWER 25W RMS into 80 LOAD IMPEDANCE 4-16Q DISTORTION 0-04% at 25W
al z

SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz— 3dB.

SUPPLY VOLTAGE = 25V SIZE 105 50 25mm

Price £8 18 + £1 02 VAT P&P free

The HY120 is the baby of .L.P.'s new high power range. Destgned to meet the most exacting
requirements including load line and thermal protection this amplifier sets a new standard in
modular design.

FEATURES: Very low distortion—Integral heatsink—Load line protection—Thermal protec-
tion—Five connections—No external components

APPLICATIONS : Hi-Fi—High quality disco—Public address—Monitor amplifier—Guitar and
organ

SPECIFICATIONS

INPUT SENSITIVITY 500mV.

QUTPUT POWER 60W RMS into 82 LOAD IMPEDANCE 4-16¢ DISTORTION 0-04% at 60W

at 1kHz
iIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz— 3dB SUPPLY VOLTAGE
35V

SIZE 114 50 85mm

Price £19-01 + £1-532 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 stili retaining true Hi-Fi performance.
FEATURES : Thermal shutdown—Very tow distortion—Load line protection—integral heatsink
—No external components

APPLICATIONS: Hi-Fi—Disco—Monitor—Power slave—Industrial—Public Address
SPECIFICATIONS

INPUT SENSITIVITY 500mV

QUTPUT POWER 120W RMS into 8Q LOAD IMPEDANCE 4-16Q DISTORTIONO 05% at 100W

at 1kHz.
SIGNAL/NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz - 3dB SUPPLY VOLTAGE
45V .

SIZE 114 50 85mm
Price £27-99 + £2-24 VAT P&P free.

The HY400is 1.L.P."s *'Big Daddy'" of the range producing 240W into 40! It has been designed
tor high power disco address applications. If the amplifier is to be used at continuous high
power levels a cooling fan is recommended. The amplifier includes all the gualities of the rest
of the family to tead the market as a true high power hi-fidelity power modute.

FEATURES: Thermal shutdown—Very low distortion—Load line protection—No external
components.

APPLICATIONS: Public address—Disco—Power slave—Industrial

SPECIFICATIONS

QUTPUT POWER 240W RMS into 42 LOAD IMPEDANCE 4-16Q DISTORTION0-1% at 240W

at 1kHz
SIENAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz~3dB SUPPLY VOLTAGE
5V

INPUT SENSITIVITY 500mV SIZE 114 100 85mm
Price £38:61 + £3:09 VAT P&P free.

PSU36 suitable for two HY30's £6-44 plus 81p VAT. P/P free.
PSU50 suitable for two HY50's £8-18 plus £1-02 VAT, P/P free.
PSU70 suitable for two HY120's £44-58 plus £1-17 VAT. P/P free.
PSUS0 suitable for one HY200 £15-19 plus £1-21 VAT. P/P free.
PSU180 £25 42 + £2-03 VAT,

B1 £0-48 + £0:06 VAT,

TWO YEARS" GUARANTEE ON ALL OUR PRODUCTS

Please Supply
Total Purchase Price

{ Enclose Cheque 7] Postal Orders ] Money Order [}
Please debit my Access account [J Barclaycard account [}

Account number

Name and Address

Signature
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NEWS & VIEWS
Editorial

A Case for change?
PW Personality

Dick Ganderton
News ... News.
Hotlmes

Recent developments |n electromcs
Production Lines

Information on the latest products

. News .
Ginsberg

Alan Martin

- Kindly Note

“Burley” Power Supply, Nov 1978
Special Product Report

Philips CR Bridge kit
On the Air

Amateur Bands . .

MW Broadcast Bands

SW Broadcast Bands .

VHF Bands . .

VHF Personahty——FIt Lt. John Keegan

FOR OUR CONSTRUCTORS

. Eric Dowdeswell G4AR
+ Charles Molloy G8BUS
. Charles Molloy G8BUS
. Ron Ham BRS15744
. Ron Ham BRS15744

PW “‘Dorchester’” Ali-band Tuner—2. W. S. Poel
Circuitry and construction
PW “Sandbanks’ Metal Detector . P. J, Wales

A powerful pulse-induction design

Follow-up to the PW ‘‘Purbeck” . . .
Additional information and readers’ comments

Economical Loudspeaker Reflex Enclosure
An efficient “budget” design

Experimental Acoustic Deiay Line M. J. Hughes MA, C.Eng, MIERE
An effects unit based on the SAD1024A “bucket brigade” device

GENERAL INTEREST

Optical Fibre Telecommunications
A look at recent Post Office tests

Dick Ganderton
E. M. Parratt BA

Introduction to Logic—6 . S. A, Money
Logic families and system desxgn
F.M. Receivers—Devices & Circuits—1 M. J. Darby

Introduction and front-end designs

SPECIAL FEATURE

Metal Detection
An introduction to this very popular hobby

SPECIAL OFFER

Commodore LCD watches for him and her

Our February issue will be published on 5th January 1979
(for details see page 59)
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Technical
Training in
Radio,
Television and
Electronics

ICS have helped thousands of ambitious people to move up
into higher paid, more secure jobs in the field of electronics—
now it can be your turn. Whether you are a newcomer to
the field or are already working in the industry, ICS can
provide you with the specialised training so essential to
success.

Personal Tuition and Guaranteed Success

The expert and personal guidance by fully qualified tutors,
backed by the ICS guarantee of tuition until successful is
the key to our outstanding record in the technical training
field, You study at the time and pace that suits you best and
in your own home. In the words of one of our many
successful students: “‘Since starting my course, my salary
has trebled and I am expecting a further increase when my
course is completed.”

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians

Radio, TV Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour TV Servicing

Electronic Engineering and Maintenance

Computer Engineering and Programming

Radio, TV and Audio, Engineering and Servicing
Electrical Engineering, Installations and Contracting

Qualify for a New Career

Home study courses for leading professional examinations
and diploma courses for business and technical subjects:—

G.C.E. Engineering Purchasing
60 subjects Farming Sales
at “0” & Heating Storekeeping
“A” levels Industrial Work Study
Accountancy Management
Air Mechanical
Conditioning
Building

POST OR PHONE TODAY FOR FREE BOOKLET.

I s To: International Correspondence
Schools

SINCE |890
Dept €276 Intertext House, London
SW8 4UJ or telephone 622 9911

Address ..... T e T
[}
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A LBEN ENGINEERING CO. LTD.,

DEPT PW THE CRESCENT. WORSTHORNE,
BURNLEY. LANCS. Tel-Burnley 20940

WALL MOUNTING g
KITFORHI-FI M
SPEAKERS

Fidelity Fastenings FFl isa  %Holds up to
precision made, vibration 501bs weight
damped wall fastening for per speaker.

Hi-Fi and Stereo Speakers of - L.

up to 50Ibs weight each. Precls:c_m Cast o
Almost undetectable when ng;:e'tls'g '
fitted, the FF1 allows easy b
adjustment of speaker angle, wRubber friction
and the rubber mounting mounting for
ensures that they do not move complete
accidentally. Speakers can also stability.

be quickly and easily lifted off
for dusting, cleaning and
redecorating.

Available from all good Audio,
Hi-Fi and electrical shops at

£6.49 in case of difficulty,
direct from the
manufacturer at £6.89
incP&P

* Easy adjustment
of angle for
precise stereo
image.

Fhe Ridgeway, Iver. Buckinghamshire
Tel: (0753) 654222
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F.A.L. De Luxe PROFESSIONAL ' carr.
GCONSOLE (Powered) etc. £15

Slide Fade Controls. Autofade with Music Overide on both
mic. and jingle inpuis. Headphone pre-fade monitor with §
Push-button selector. Tlluminated V.U. meters. liluminated
rocker switches. LED cue indicators. Tape or lingle inputs,
unity gain. Mic. channel with Bass & Treble. Slave outlet.

Treble Control (Music Channel) OQutput into line (Slave)
Treble Control (Mic. Channel) Autofade Recovery
Bass Control (Music Channel) Microphone Input.
Bass Control (Mic. Channel) Tape/Jingle. 1/P

CUUNNA U NR NI AR NN RN RN NN P NN

PAIR MATCHING FULL RANGE
De Luxe 80w LOUDSPEAKERS

Each inc. Pair of Powerful 12”7 Bass units (with aluminium

FABULOUS PROFESSIONAL DISCO SYSTEM

TURNTABLES: Garrard
1258B Belt-drive with Low-
Mass. ‘S’ arm and Magnetic
Cartridge.

POWER: 120 watts con-
tinuious RMS into 4 ohms
DECK LIGHTS: Fully adjust-
able flexi-beams. over each turn-
table with independent switching.
CABINET: Solidly made to with-
stand the rigours of .transporting.
Covered in heavy duty leather cloth
type material in attractive colour
combinations Corner cap protectors
Recessed carrying handles. g

DEPOSIT £29.12
and

38 weekly List £320.76 ALL THREE
payments of S ED
£9.74 B LS
(Total £399) gdggzs%so

EQUIPMENT

centre domes), and High Frequency Horn unit to extend
frequency range to above 17 kHz. Normally £89-95 ea.

FANTASTIC SPEAKER OFFER

series and front
mounting in above
supplied to com-
plete a 40 watt
unit for lead guitar

While stocks last
Three items

(1) TWIN T/TABLE CONSOLE with
PRE-AMP, and POWER OUTPUT
STAGES (2) & (3) PAIR 50 WATT
LOUDSPEAKERS including 12”7 UNITS

TWIN 127 SPEAKER CABINET T A CONTROL UNIT TI12/45R 12 45w  £15-00 £11-95

PLUS PAIRbIZ SPEAKERS o 'lv,l"vﬁ‘""""’{{ (mains powered) T12/60R 12" 60w £22-50 £13-95

of Robust vibration-proof construction. ..,.u ,yl"|hu'|.,,I. il Vol. (Left) Vol. (Right) Tape input T12/100 127 100w £36-00  £25-95

F“wdbl pr%tecnyc ~°°m°1"1 ;;geces. Rteh i :‘! ",|| F)Ill and volume control.g Bass,p Trelgle, £25 '00 T15/60 15" 60w £26-00  £17-95

e Ceffect teim. Sunken jack R | i H | ON/OFF switch for each Table. Carr. £1 T15/70 157 70w £28:-00  £19-95 paiinr RMS
with escutcheon at the rear. ) l|| : T15/100 15" 100w £41-00  £29-95 ~ fmp 8-15
Pair 12° 20w speakers for wiring in blﬁ'lu‘.,"' MONITOR UNIT with H/Phone £7+95 | Ti8/100 18 100w £51-00 £38-95  ohms

( Socket and Vol. Control Carr Free
| FADER UNIT Carr Free
100w OUTPUT UNIT

Mains powered Carr. £1-50

and 18
£1 69.95mghtly Do 2080 (Tota) 8200 46). S “monthly " payments 472 CTotal
arr. £
£45-71). Matching Cabinets i 9
‘Also avajlable 200 t IR .1 95

Carr. £4-75

Make your own
Console with these

DISCO MODULES

| TITAN GROUP/DISCO SPKRS

Value RSC Price

Carr. £1 20, under £18, over this add 6p per £1.
CABINETS FOR ABOVE Heavy duty, finished in

£7-95
black Vynide with Vynair fronts, protective corner
£29'95 pieces, vanous sizes cut-outs. 1 x 127 £11-95.

TE2 2 x 12" £16-95. Deposit Terms orders over £20.

ALL RSC PRICES INCLUDE VAT
% DISCOMAJOR POWER 50 WATT AMPL'F'ER sAGRlFlGE

DISCO CONSOLE with
integral Power Amplifier.

% TWIN FULL SIZE BSR Limited
turntables with cueing stocks of
device.

% CARTRIDGES with Dia- TITAN
mond Btyli.

4 3 SEPARATE VOLUME TA/ 504
CONTROLS for each Jto be cleared

to make way ™
for a re-styled
model.

Solid state, 3 sep. controlled inputs plus Master control.
Bass, Treble & Presence Controls. Vynide covered cab.
with corner protectives. Value £60. Terms: Dep. £7:95 &

turntable and Mic.
CONSOLE COMPLETE
WIT. LID. FULL
HEADPHONE MONI-
TORING FADH.ITIES

‘Terms: Deposit £30-00

£20-95. 2

WATT SYSTEM  £199-95

New Branches at

*LEEDS,*LIVERPOOL &

=

! [TV (el (d., 11} Barclaycard & Access MAIL ORDERS & EXPORT ENQUIRIES T0:—

PHONE ORDERS quoting AUDIO EOUSE, BENCONNER LANE, LEEDS, 18.
D NUMBER accepted Tel: 0532 877831.

MAIL ORDERS MUST NOT BE SENT TO SHOPS

RM8 C.W.0. or C.0.D. €.0.D. under £3. POSTAGE 80p PER

*WOLVERHAMPTON

OPEN ALL DAY SATS (5 Day Week)

“Prices correct at 9.10.78 E. & O.E. All items subject to availability

TER; D. No.
ORDER OR AS QUOTED. Phone or Write for FREE CATALOGUE,
MIDDLESBROUGH 103 Linthorpe Rd. (Cl. Wed.) Tel. 247096

BRADFORD 10 North Parade (Closed Wed.). Tel. 25349
BIRMINGHAM 30/31 Great Western Arcade.
(Closed Wed.) Tel. 021-236 1279
CARLISLE 8 English Street (Closed Thurs.). Tel, 38744
COVENTRY 17 Shelton Sq., The Precinct.
(Closed Thurs) Tel. 25983
DERBY 97 St. Peter's Street (Closed Wed.) Tel. 41361
| DEWSBURY 9/11 Kingsway (Closed Tues.) Tel. 458058
DONCASTER 3 Queensgate, Waterdale Centre
Closed Thurs). Tel. 63069
EDINBURGH 101 Lothian Rd. (Closed Wed.) Tel. 225 9501

GLASGOW 326 Argyle St. (Closed Tues.). Tel. 041-248 4158
HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505
LEICES TER 32 High Street (Closed Thurs.}. Tel. 56420
LONDON 238 Edgware Road, W.2 (Closed Thurs.).
* 16-18 County ( Arcade, B TI7Z!1529
8 Coun Mecc fca e, Briggat
LEEDS Y B {Closed Wed) Tel. 449609
* 35 Dawson Way, St. John's Precinct
LIVERPOOL {Closed Wed.). Tel.- 708 9380
60A Oldham Street
*MANCHESTER (ClosedeWed.). Tel, 236 2778

+*NEWCASTLE UPON TYNE 5¢ Gralnger St.
(Closed Wed.). Tel. 21468
NOTTINGHAM 19/19A Market Stre
(Closed Thurs) Tel. 48068
SHEFFIELD 13 Exchange Street (Castle Mkt. B zl'
) el. 20718

(Closed Thurs
*WOLVERHAMPTON Tel. 26612

6 Wulfrun Way
(Closed Thurs)

JMUSICAL [ENSTRUMENTS & ACCESSORIES

in stock at these branches
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SUPERSOUND 13 HI-FI MONO AMPLIFIER

A superb solid state audio ampli-
fier. Brand new components
throughout. 5 silicon tran-
sistors Plus 2 power output
transistors in push-pull.

Full wave rectification.

Output approx. 13
watts r.m.s, into 8
ohms. Freguency re-

sponse 12Hz 30KHz %

3db. Fully integrated
pre-amplifier stage with
separate Volume. Bass boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ccramic or
crystal cartridge. Sensitivity approx. 40mV for full
output. Supplied ready built and tested, with knobs,
escutcheon panel, input and output plugs, Overall
size 3” high X 6" wide x 73" deep. AC 200/250V.
PRICE £15:00. P. & P. £1-20.

HARVERSONIC MODEL P.A.
TWO ZERO

An advanced solid state general
purpose mono amplifier suitable
for Pubfic Address system,
Disco, Guitar, Gram., etc. Features 3 individually con-
trolled inputs (each input has a separate 2 stage pre-
amp). Input 1, 15mv into 47k. Input 2, 15my into 47k.
(suitable for use with mic. or guitar etc.). Input 3
200mv into 1 meg. suitable for gram, tuner, or tape etc.
Full mixing facilities with full range bass & treble
controls. All inputs plug into standard jack sockets on
front panel. Output socket on rear of chassis for an 8
ohm or 16 ohm speaker. Qutput in excess of 20 watts
R.M.S. Very attractively finished purpose built cabinet
made from black vinyl covered steel, with a brushed
anodised aluminium_ front escutcheon. For ac mams
operation 200/240v. Size aDprox. 123" w.X 5" h. <74"d.
Special introductory Price £28-00--£2-50 carr. & pkg
“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113" X 144" X 145" deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER
200/240V  Mains oper-
ated Solid State FM AM
Stereo Tuner

AM.
Kl'lglz VHF/FM 88-108

| Built-in Ferrite rod aerial
for M.W. Full AFC and
AGC on AM and FM,
Stereo  Beacon Lamp
Built in Pre-amps with variable output

Indicator.
voltage adjustable by pre-set control. Max o/p Voltage
600m/v RMS into 20K. Simulated Teak finish cabinet.
Will match almost any amplifier. Size 82"w X 4"h X
94”d approx. :

LIMITED NUMBER ONLY at £28-00 + £1-50P. & P.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishty finished monaural amplifier with an output
of 14 watts from 2 EL84s in push-pull. Super repro-
duction of both music and speech with negligible hum.
Separate inputs for mike and gram allow records and
announcements to follow each other. Fully shrouded
section wound output transformer to match 3-15
speaker and 2 independent volume controls, and
separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 ELS84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
25p + SAE (Free with parts). All parts sold separately.
ONLY £14-50 P. & P. £1-40. Also available ready
built and tested £19-00 P, & P, £1-40.

STEREO DECODER

X 3" X 1~ ready built. Pre-aligned and iested
for 9-16V neg. carth operation. Can be fitted to almost
any FM VHF radio or tuner. Stereo beacon light can
be fitted if required. Full details and instructions (in-
clusive of hints and tips) supplied. £6:-00 plus 20p.
P. & P. Stereo beacon light if required 40p extra.

SPECIAL OFFER
Slightly shop soiled radios by well-known manufacturer
for AC Mains or battery use. MW and FM bands.
Dynamic M/coil speakers, telescopic aerial and internal

fuse, tone control, volume controls, 2 pin din speaker

only. Response 40Hz-20kHz.
ceilings, walls, doors. under tables, etc., and used with

Can

or without baffle. Send S.A.E, for full details.
Only £8-40 each + p. & p. (one 90p, two £1-10).

Now available in either 8” round version or 41" ks
10 watts RMS 60Hz-20KHZ £5-25

rectangular,

P. & P. {one 65p. two 75p).

mounted on

% 84"

ferrite aerial.
Finished
7" H x 95" W x

MODEL FL4

STEREO MAGNETIC PRE-AMP. Sens. 3mV in for
100mV out. 15 to 35V neg. earth. Equ. # 1dB from

20Hz to 20KHz. Input impedance 47K. Size 15"
23" « S54"H. £2-60 4 20p P. & P,

* | MODEL MULTI 5

2" PLASTIC CONE HF&T;VEETER 4 ohm, £3-50 per

matched pair -+ 50p P

£1-30 p. & p.

Earpiece socket for personal listening.
in attractive _simulated

leatherette. Size

approx. Fully guaranteed.

Bargain price of only £10-00 + £1-30p. & p.

Few only similar to above, but battery operation only
and fitted with twin speakers. Four wave bands. MW,
FM and two VHF bands for recention of aircrafi and
some public services. ONLY £9-50 - £1-30 p. & p

Specification as Model FL4 but with additional SW

band. Fitted wih twin speakers. ONLY £11-00 *+

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

A realty firstclass Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity, Integral pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructions in-
cluded. Output stage for any speakers from 8 to 15
ohms., Compact design, all parts supplied including
drilled metalwork, high quality ready drilled printed
circuit board with component identification clearly
marked, smart brushed anodised aluminium front
panel with matching knobs, wire, solder, nuts, bolts—
no extras to buy. Simple step by step instructions
enable any constructor to build an amplifier to be
proud of. Brief specification: Power output: 14 watts
per_channel into 5 ohms, Frequency response:
inB 12-30,000 Hz Sensitivity: better than 80mV into
IM 0 Full power bandwidth: +3dB 12-15,000 Hz.
Bass boost approx. to & 12dB. Treble cut approx. to
—16dB. Negative feedback 18dB over main amp,
Power requirements 35v. at | -0 amp.
Overall Size 12“w. X 8”d. X 24"h.
Fully detailed 7 page construction manual and parts
list free with kit or send 25p plus large S.A.E
AMPLIFIER KIT .. £13:-50 P & P. 80p
(Magnetic input componcnts 33p extra)
POWER PACK KIT £5-50 P, & P. 95p
CABINET .. £5-50 P. & P. 95p

SPECIAL OFFER—only £23-75 lf all 3 items
ordered at one tlme plus £1-25 p, & p.

Full after sales service
Also avail. ready built and tested £31-25, P. & P. £1-50.

HARVERSONIC STEREO 44
A solid state stereo amplifier chassis. with an output of
3-4 watts per channel into 8 ohm speakers. Using the
latest high technology integrated circuit amplifiers with
built in short term thermal overload protection. All
components including rectifier smoothing capacitor,

sockets & 5 pin din tape rec./play socket are moumed on
the printed circuit panel, size approx. 93" > 23”7

max. depth. Supplied brand new & tested, with knobs,
brushed anodised aluminium 2 way escutcheon (to allow
the amplifier to be mounted horizontally or vertically) at
only £9-00 plus 50p P. & P. Mains transformer with an
output of 17v a/c at 500m/a can be supplied at £1-50 +
40p P & P if required. Full connection details supplied.

All prices and specifications correct at time of press and
subject to alteration witiout notice,

PLEASE NOTE: P. & P. CHARGES QUOTED
APPLY TO U.K. ONLY. SEND SAE WITH ALL

HARVERSON SURPLUS GO. LTD

(Dept P.W.) 170 MERTON HIGH ST., LONDON, S.W.I9.

® A few minutes from South Wimbledon Tubs Station.

ENQUIRIES.
Tel.: 01-540 3985
Opan 9.30-5.30 Mon. to Fri. 9.30-5 Sas. Closed Wed.

GANON

COMPONENTS

Large speaker cabinets
slightly damaged daks 8”7 x
5”  eliptical speaker valve

Shure N75/6 stereo dynatic
stylus £4-60,

Low imp Dynamic Mic's
Brand new in packs £1-62
Triacs 10 amp 400v brand
new AEl full spec. all with
fitted heavy duty heat sink

£2-55
Ti“;' 202A 400 1 amp triacs

302 400 1 amp triacs £1-08
22 way edge connectors
Ex equipment but clean
0-15 matrix gold plated
complete with focating pln
Only 58p

17 way edge connectors
Brand new -15 pitch com-
plete with locating pin and
fixing brackets, Tinned.
Only 35p

Loudspeaker columns
Type A. 676" Tall with cut-
outs for 8” x 5” Speakers
and Motorola tweeters,
Only £16-50 each. ldeal for
P.A, work for disc

SPECIAL CAPS OFFER
LECTROFLASH Photoflash
caps, ideal for strobes or
the serious photographer,
All brand new.

200uf at 500vdc each £1-80
400uf at 500vdc each £2-00
2500uf at 70vdc each £1-60
1:%0 -+ 500uf at 250vdc each
IMCO AC working cap 16uf
+ 5% at 500v omly £3-00
each

Felsic Computer grade caps
for your power amp 3%00uf
at 100v each £2-20

Caps by G.E. 1400uf at
200vdc. Screw terminais
each £1-85

Smooth out granny with
83,500uf at 45ydc 60v surge
computer grade each £3-50

Tagstrips 30 way new. 15p
Group Board 17 or 34 way
brand new 12p and 24p
Meters 1 ma meters ex-
equipt but in terrific con-
dition £3-20

Transformers All with 110-
240v ac primaries.

24vac @ 10 amps. £7-50 inc
{open const)

gvac @ 3 amps. £3:80 inc
(clamp const)

240v in, 15-0-15 @ 2 amps.
£3-55 inc (clamp const)
13vac @ 2amp 15vac @ 1 amp
£6-80 inc {C core const)
Toroid 240vac in 35v @ 4

amps £12-00 inc (potted
toroid)
240vac in  12v-12v-40v @

-5a -5a4 anrps only £7-50 ea.
240vac in 12-40v_at -5a and
2-5 amps only £6-50 each
240vac in 6-3v at 10 amps
£6-50 each

DIAL-A-BOX
As featured in “'P.E.
MARKET PLACE” a com-
prehensive standard range
of boxes for the constructor,
or custom built fo your
specification. Send your
requirements with S.A.E.
or phone for quote.

Linears and Transistors
We hold comprehensive
stocks of most popular
types at realistic prices eg:-
L 80 complete 2-5 watt
amplifier, 85p each. Suit-
able etched tinned pch
£1-00. Components for
same £1-20 set

BC212L. only 8p ea

BC 148 (plastrc be 108) 8p

BC 149 109 (ptastic hc 108)
BC 158 10p
Photo—opto couplers £1-00

Complete semi-conductor
lists to follow.

Solenoids 12 Voit DC
operation, ideal for door

ocking-lock release. Mainly
ex-equipment these are al!
guaranteed working order

and complete with steel
mounting frame. Only £2-80

Magnetic Disc Recorders
Few only feft of these units

GHORDGATE Ltd. SWINDON

%hncgapgrgvtxde gnslge:é’?:sgs Pack BARGAIN PACKS PR'N;EODAISIIDRCU‘T
F i etic !_ i . . s
G N VAT ncluded Al inclusive prices
Wooden Cases Size approx 13 x |5 MFD 25V Eleccros. Voltage Tripler P.C.B. contains
14”7 % §” x 9” finished in 2 5 x 47 MFD |6V Electros. 40-1 MFD 1000V, 2 Pre.sets, | Bridge
dark oak colour ideal for 3 3 x 47 MFD 160V Electros Rect., 4 IN4007, 9 Resistors. 75p
use as amplifier case, small 4 5 X 100 MFD 12 V Electros. t 2 :
e Nty J5n. Post. 5 2 x 330 MFD [00V Electros. P.C.B. with 25 IN4005. 40p
pr § 3 470 MFD 28V Electros. ch — =
i X 470 MF ectros. .C.B. contains or equiv.},
P T L RO 8 3 x 500 MFD 25V Electros. MIE 340 and over 70 other Resistors.
14 pin easily removed with a 9 | x 100 MFD 250V Electro. Diodes, Transistors and Capacitors.
glzov;éorch from rear. Oniy :([) ?OX 0-1 MF(!)Z;ZSOV AC Film Caps. | 50p
: X 0-0 MFD 750V Smali .
Lamp panels with over Metal. P.C.B. contains 2 X 74I, 2N492]
thirty fampholders  fitted 12 8 x 0-47 MFD Moulded l0ov | and over 40 other Components and
ideal forl_lihgtht displayg or Poly. Multiturn 28K Pot. 50p
g 0 1ot shows. Only 13 4 x 56 PE 5% Silver Mica. P.C.B. contains 2 IP 10W Wafer
Power Supply Unit Com- 14 3 x 220 PE £ 1% Silver Mica. Switches, 2 X 7490 1/C, 2 X 74141
plete ready o do. ~Ex- e 405 B0 PR S e Siver Mica . | IS, various Logic 1/Cs, IN4148 and
equipment but guaranteed in assorted discs 0-001-0- b
wo&k;ng or;ierb Pel%ers Sv 17 : X 372 gl!:irted Valve Bases, over30iComponents160n)
and 7-5v at up to 10 amps I8 X B9 irted Valve Bases. Parcel of | each of above five P.C.B.s
tofal. 240v primary Oniy 19 3 x 14 Pin Low Profile DILL. | g g 0 oo OF 2Povelive Tems,
5‘50 B £2~5°
Socket.
Relay TV converters ¢x i
relayservlcesonoguarram:e 2003 SX 16 Pin Low Profile D.LL. MICRO-WAVE ALARM. UN]TS
ocket. 10 GHZ Modul Voice Links
but ideal break-down units ule for ,
containing a hols dof RF %{ ?OXXBI%\IE%%J:!RV Zeners. Intruder use, etc, etc,, with informa-
components Inciuding a ecs, tion, £12-50
TV modulator if's caps etc; 23 1 X 2N3055.
Only £1-7 24 3 x BFYSI, Selection of Test equipment and
LSKkRAS's Ispeled rectﬁ'g %5 10 x BCI08 Plastic Equiv. components aiways available to
eCcks, ingle players i
specisally wound motorwfor 2? g i g;gz Rects, Eailerslonbylifiail
240;’ 51""’ fseparate W“l‘l‘#“g 28 5 x BFI95. Single Gang 100 PF Var. Capacitor
%Kui‘;" . orded‘amp o gg ; X %’2‘?6 o o geram(c Il;stgaélonéc;pnzg;elsﬂNPN
X w Colvern Pots. X new s
Plenty ‘;{,S,gg'e;, forISHRA 31 2 x 5K IW W/W Colvern Pots. | Silicon 300V 2A Transistors. 2 for 60p
tables £1-00 etc. 32 2 X 30K W W/W Colvern Pots. %815838 NPN Silicon 500V 6A. 2 for
. . 33 5 X Assorted Dust Cores. P
e e 1P 31|20 3 Midget Plastic Wafer. | BF390 NPN 300V 100mA. 3 for £0p
X afer Jwitcthes, New LM[303 Stereo Pre-amp. 60p -
T G LD 36 2 X 9-12V Reed Switches. b . P o
Bands. ih 37 5 p>r<e s5e-:0PF Air Spaced Cer. | ploage note all our prices are
g?:,’,':s?:’e;g:g IRt 38 i vl:act Resistors. Over 200 Long ‘nﬂu-:'szfe;:s:s'! Packing and

All prices include VAT — Please add 65p Post & Packing to tota] cost of order.

Open daity 9.30am-6pm - Access or Barclaycard accepted —

S.A.E. for lists.

322-324 WHITEHORSE ROAD, CROYDON, SURREY ORO 2LF

TEL: 01-684 9872

194A DROVE ROAD, SWINDON, WILTS.

LISTS AVAILABLE — SEND LARGE S. A E.
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- ' This new style course will enable
= anyone to have a real understanding
3 by amodern, practical and visual

A ' ‘ 2777 - method. No previous knowledge is

required, no maths, and an absolute
minimum of theory.

’ y You learn the practical way in
ere s ow easy steps mastering all the essentials

of your hobby or to further your

career in electronics or as a self-
ou mas er , employed electronics engineer.
All the training can be carried out

in the comfort of your own home

— and at your own pace. A tutor is
e ec ron lcs. available to whom you can write, at
any time, for advice or help during
your work. A Certificate is given at

ceo e fhe praCt ical way. the end of every course.

1 Build an oscilloscope.

As the first stage of your training, you actually build
your own Cathode ray oscilloscope! This is no toy,
but a test instrument that you will need not only for i i v
the course’s practical experiments, but also later if L & ~ ‘,
you decide to develop your knowledge and enter the ~
profession. It remains your property and represents 81 smem
a very large saving over buying a similar piece of ; P ih}
essential equipment. 13 arsey T

2.Read,drawand understand ~ IGYRANSY R
circuit diagrams. e
In a short time you will be able to read and draw w ; -4 "
circuit diagrams, understand the very fundamentals

of television, radio, computers and countless other
electronic devices and their servicing procedures.

3.Carry out over 40 experiments
on hasic circuits.

We show you how te conduct experiments on a wide
variety of different circuits and turn the information
gained into a working knowledge of testing, servicing
and maintaining ali ty pes of electronic equipment,
radio, t.v. etc.

4. Free Gift.

All students enrolling in our courses receive a free
circuit board originating from a computer and
containing many different components that can be
used in experiments and provide an exceilent example
of current electronic practice.

r Tl NN S D N G e
Post now,-without obligation, to:- ~ g

| BRITISH NATIONAL RADIO & |
ELECTRONICS SCHOOL |

P.0O. Box 156, Jersey, Channel lsfands. l
NAME - S ) : \
l I Nl ‘l% D
ADDRESS .
] o 32 page "3:"
I ; Colour Brochure Q¢
N

: — Block caps pleaseJ,
pre——————— N __ B I W I
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FIRST GRADE DEVICES by MAJOR MANUFAGTUBEBS
x Special Xmas Offer

TEXAS TTLs

7400 74123
7402 74141
7404 74151
7408 74153
7410 74154
7413 74157
7414 74160
7420 74164
7430 74190
7441 74192
7442 74193
7447 74196

cMOS

4009 30p
4011 13p
4013 30p
4016 28p
4017  48p
4024  40p
4046 85p
4049  27p
4510 59p

741

555

324
3140
3080
1458
LM380N

STAR OFFER
8 pin DIL
8 pin DIL
4 pin DIL
8 pin DIL
8 pin DIL
8 pin DIL
14 pin DIL

OF POPULAR ITEMS SELECTED
FOR REGULAR REQUIREMENTS

VOLTAGE REGUJI ATORS

PLASTIC TO-220
{ Amp
S5V

*

i6p
20p
45p
36p
60p
36p
65p

I Amp -ve

sV 7805
12V 7812 55p
15V 7815 55p
100mA-TO92 (+ve) 5V, 12V, ISV
100mA-TO92 (—ve) 3% 15V
78HOSKC 5 Amp/5 Volts TO-3

—ve
7905
12v 7912
15V 7915

55p 55p
55p
55p
25p
50p
550p

4518 58p
4528  52p

8 Pin 9p

7474
7475
7486
7490

Full 74, 74LS,
Memories on offer list

14 Pin
i6 Pin
18 Pin

10p
Aip
20p

CMOS &

7493
7496
74121

2102-2
2102LF

450 nS
350 nS
J AY-5-1013UART

20 Pin 22p

100p

LOW PROFILE SOCKETS

22 Pin
24 Pin
28 Pin
40 Pin

OPTO-DEVICES
LEDS: 0-2” Red i4p Green 16p - TiL209 10p
DISPLAYS: FND 357 0-37” 100p Red C.C.
FND 500/507 0-5” i00p Red C.C./C.A.
TiL 321/322 057 110p Red C.A./C.C.

25p
27p
35p
43p

[10p

350p

We stress the fact that we are
totally quality conscious and
do not offer sub-standard or
rebranded products for sale.

Please add VAT to total
P & P 54p

Please add Ins.

lists

& SERVICE

Please send SAE for
complete special offer

* %k % k Kk

QUALITY -+ LARGE
STOCKS

Minimum order £10 exc. VAT.

/10%, on orders over £50.
DISCOUNTS (5°/° on orders over £100.

OFFER CLOSES 15th FEBRUARY, 1979.

Order

Above offer valid only
for Chq/P.O./Cash with

TECHNOMATIC I.TD. (PW)

17 BURNLEY ROAD,
LONDON NWI0

SINCLAIR PRODUCTS*

Microvision TV £172. PDM35 £27-25,
Mains adaptor £3-24. Case £3-25. 30kv
probe £18-95, DM235£48-30, Rechargeable
battery units £7-95. Adaptor/charger £3-70.
Case £8-50. 30kv probe £18-95. Cambridge
prog calculator £13-15. Prog library £3-45.
Mains adaptor £3-20. Enterprise Pro-
grammable Catculator £21-95.

S-DECS AND T-DECS*

S-Dec £3-17. T DeC £4-02, u-DeCA
£4-40. u-DeCB £7-05. 16dil or 10T05
adaptors with sockets £2-14,

CONTINENTAL SPECIALITIES
PRODUCTS*

EXP300_ £6-21. EXP350 £3-40. EXP600
£6-80. EXP650 £3-89. EXP4B £2-48. PB6
£9-94, PB100 £12-74, LM1 £30-99. LP1
£33-48. LP2 £19-44,

TV GAMES

Send sae for data. AY-3-8500 + economy
kit £8-95. Tank battles:— AY-3-8710 chip
£6:90, economy kit £7-05. Stunt cycle:-
AY-3-8160 chip £6-90, economy kit £5-60.
10 game paddle 2 chip AY-3-8600 +
economy kit £12-50. Racing car chip
AY-3-8603 + economy kit £18-95. Modified
shoot kit £4-96. Rifle kit £4-95. Colour
generator kit £7-50.

MAINS TRANSFORMERS

6-0-6V 100ma 74p, 1ia £2:35. 6:3V 1ia
£1:89,9-0-9V 75ma 'Mp, 1a £1-99, 2a £2-60.
12-0-12V 50ma 74p, 100ma 90p, 1a £2-43,
13V _3a 95p. 15-0-15V 1a £2' 7. 30030V
1a £3-59,

JC12, JC20 AND JC40 AMPLIFIERS

A range of integrated circuit audio ampli-
fiers supplied with free data and printed
circuits. JC12 6 watts £1-80. JC20 10
watts £2-95. JC40 20 watts £2-95. Send
sae for free data on our range of matching
power and preamp kits.

FERRANTI ZN414

IC radio chip £1-05. Extra parts and pcb
for radio £3-85. Case £1. Send sae for
free data.

PRINTED CIRCUIT MATERIALS
PC etchin kits:— economy £1-85, standard
£3-99, 60 8q ins pchb 55p. 1 1b FeC1 £1:05.
Etch resist pens:- economy 45p, dalo 73p.
small driil bits 1/32 ins or imm 20p each.
Etching dish 68p. Laminate cutter 75p.

BATTERY ELIMINATORS

3-way types with switched output and 4
way multi-jacki~ 3/43/6v 100ma £2-T1,
6/73/9v 300ma £2-95. 100ma radlo 1 pes
with press-stud connectors 9v

6v £3-35, 41v £3-35, 9+9v £4-50, 6+6v
£4-50, 4i+4-v £4-50. Cassette recorder
malns unit 73v 100ma with 5 pin din plug
£3:35. Fully stabilised type 3/6/73/9v
400ma £6-40. Car _convertors 12v dc input
output 9v 300ma £1-59, output 7iv 300ma
£1-50. Output 3[4;]6/7;/9/12v 800ma

BATTERY ELIMINATOR KITS
Send sae for data. 100ma radio types with
press-stud connectors 43 £1-80, 6v £1-80,
9v £1-80, 43+4jv £2-50, 6+6v £2-50,
9+9v £2 50. Cassette type 73v 100ma w:th
ug £1-80, Heavy duty 13 way types
4%[6/7/8;[11I13/14/17[21/25/28/34/42v 1A
£7-25. Transistor stabili
-wuy types for low hum 3/4 1617&191121151
18v 100ma £3-20, 1 Amp . Variable
voltage stabilised models 2—18v 100ma
£3-60. 2-30v 1A £6-95, 2-30v 2A £10-95.
Car COnver(or 12v dc input. Output 9/74/6v
1A stabilized £1-95.

BI-PAK AUDIO MODULES

Send sae for data. S450 £23 51. ALSO
£4-86. pal00 £16-71. spm80 £4-47, bmt80
£5-95. mk60 £38-74. stereo 30 £20-12.

COMPONENTS

1N4143 1-4p. 1N4002 3-6p. 741 8 dil 15p.
NES55 8 dil 23p. bci82b, be183b, beig4b,
be212b, bc213b, be2tdc, b0547 bc548,
bc549, be550 4 5p. tf|:|31c, t|p32c 25p
tlpMc tip42c 37p. bd131, bd132 26p.
Plastic equivs. bc107, bc109, bcy71 bey72
4-8p, Fuses 20mm x 5mm carl ndge 5.1,
2,3, 5 Amp quickblow 1p, anti-surge 3- 4p
Resistors 5% +W E12 10R to 10M 1p, 0-8p
for 50+ of one value, Polyester capacitors
250V -015, 068, -imf 1-5p, -01, -033,
-33m¢t 2-7p. -022, -047mf 3-2p, -22! -4Tmt
4-8p. Polystyrene capacitors E12 63v 10 to
10000pf 3p. Ceramic capacitors 50v E12 22
to 1000pf 1-7p, E6 1n5 to 47n 2p. Electro-
Iyt:c capacnors S0v -5, 1, 2mf Sp, 25v 5,
10mf 5p, 16v 22mi Sp, 100mf 6p, 470mi 11p.
1000m¢t 10p. Zeners 400mw E24 2v7 to 33v
7p. Preset pots sub-miniature 0-1W horiz.
or vert 100 to 4M7 6-8p. Potentiometers
IW 4K7 to 2M2 log or 1in single 26p,
dual 76p .

SWANLEY ELECTRONICS

DEPT. PW, 32 Goldsel Rd., Swanley, Kent BR8 8EZ

Mail order only. Please add 30p to the total cost of order for postage. Prices include VAT,
Overseas customers deduct 7% on items marked*; and 11% on others. Official credit

orders welcome.

HAVE YOU DONE IT LATELY!

Fita
new tape head
and transform the
performance of
your tape

mENDLITH
Regd No. 1016768.
QUALITY
REEL TO REEL

AND CASSETTE TAPE HEADS

recorder

Please enclose

Full Catalogue 25p 20p P&P with order

B24—RP stereo cassette glass/ferrite record/playback £9.84
B12-01 mono cass. playbk. £1.60 B24—Q1 sterea cass. playbk. £2.80
A28—05 stereo 8tk cartridge £1,80 E12—09 stereo/mono cass. erase £1.80

5/7 Church St, Crewkerne, Som. Tel. (0460) 74321

STEPHENS-JAMES LIMITED

COMMUNICATION ENGINEERS
47 WARRINGTON ROAD, LEIGH WN7 3EA
ENGLAND
Telephone (0942) 676790

Everything for the Short Wave Listener.
We stock receivers and listening aids by most of the world's leading

manufacturers. Full range of VHF receivers—transceivers. Mobile
equipment pre-selectors—filters—antennas.

TRIO
R-300 ~ R599D ~ R820S
Antenna Multituners
and

Yaesu
FRG7-FRG7000-FR101
Drake
SSR-1 * SPR4 * R4C *
Secondhand Equipment
Our secondhand equlpment stock
changes dafly. Send S.A.E. for latest

price list, Part exchanges welcome.
Access-Barclaycard and H.P. facilities.

our-
selves, Over 1000 sold in over 50
countries.

Mk1 covers 2-30Mhz £17-50
Mk2 covers 550Khz 30Mhz £23-50
Prices include VAT and postage.

Send SAE for Test report.

6
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READERS PCB SERVICES

AND NOW WE ARE PLEASED TO ANNOUNCE OUR

Christmas Bonansza
Prices reduced yet again to aid your Xmas shopping

“PRICES HELD TO DEC. 3Ist. ONLY"”’

Tel: (0909) 720695

PLEASE NOTE OUR NEW MAILING ADDRESS:—

FLEET HOUSE —WELBECK STREET
WHITWELL — Nr. WORKSOP — NOTTS

TELEX: 547616 FLEET G

8 e

VEGA 402 6" MONOCHROME
PORTABLE 12VDC/240VAC T.V.
FOR YOUR KIND OF VIEWING: Truly
portable+not just a house set with a handle.
Enjoyment at the turn of a switch, any place
any time <+ picnics, camping, boating,
caravaning. You only need a 12V battery or

1evel input sensitivity provides good quality
recention with integral aerial in even poor
signal areas. Supplied with Cipar lighter
adaptor for car 12V supply Take off, Mains
lead, External ae attenuator and Integral
detachable aerial. Colour brochures avaii~

mains supply for a crisp 6” Picture & ful!
quality sound. 402 Is KIND to YOUR battery
drawing under 3 amp. It weighs under 8lbs:
Full U.H.F. Coverage (channel 21-68). High

able S.A.E. CHRISTMAS OFFER PRICE:
£59-40 + £1°-715P & P

PW PCBs

WATCH BATTERIES ALWAYS AVAILABLE—ANY TYPE 49p each

{AlBa GENTS L.C.D. QUARTZ WATCH
7 function quartz L.C.D. watch combining
American electronics & -well engineered
case, stainless steel fully ad}.. strap.
FUNCTIONS: Hrs, Mins, Secs, Date, Month,
Alt time/date, Back Light, Water resistant:
CI;RISTMAS OFFER PRICE: £9-50 + 60p
D &p.

@ RO1.L.C.D. QUARTZ
CHRONOGRAPH WATCH
Up to 25 Function, 6 diglt display of Mrs,
Mins, secs, day, date, month. Clocks Nett
and Lap Times + place times to 1/100th
second in stopwatch mode. Will record
time elapsed whilst displaying watch func-
tions, Night Back Light;” Polished water
resistant case, stainiess steel, jully adj.,
strap: American electronics.
CHRLSTMAS OFFER PRICE: £16-75 + 60p
P&

"FLADIES L.C.D. QUARTZ COCKTAIL
L-' WATCH

AT LAST the L.C.D. Version of the highly
successful L.E.D. type, function 4
digit display encased in a beautiful cocktail
bracelet. Functions as LD8. The LED version
of this waich sold over 5,000,000 units due
mainly to the exquisite design ot the case:
We now offer especially for Christmas the
L.C.D. At-a CHRISTMAS OFFER PRICE:
£47-95 + 60p P & P {gold or silver)

@ MDIA METAL DETECTOR
Induction balance metal detector with tele-
scopic handle, course and fine adjustments,
very audible fine tone and sensitive search
cotl make this detector as efficient as others
costing 4 times the price.

PRICE: £12-85 + 50p P & P.

ZE1L.C.D. QUARTZ ALARM/

CHRONOGRAPH+ALARM WATCH
Superior 6 Digit Advanced Moduie walch:
15 tunctions: Hrs, mins, secs or Mrs, mins
& day date: Day, day date, month 3 year,
AM/PM & Alarm Indicators: Back Light
Very easy 'alarm set' procedure. Super
stylish case, Stainless Stee!, tully adj.,
clip strap {not foid over) Very audible alarm.
Similar.models sold eisewhere ior over £60.
gHR(gTMAS OFFER PRICE: £32-30 + 50p

& =

E 112.24hr CL1. L.E.D. ALARM CLOCK

Fuill tacility alarm clock, big green display
and 24hr. alarm with sleep/snooze timer—
absolutely overwheiming value. PRICE:
£9:90p + 5p P& P,

[‘6 LD8 LADIES L.C.D.

,] QUARTZ WATCH

6 Function; NOW SLIMMER & MORE
ELEGANT. Only 7mm thick = 18mm face,
linked clip bracetel (not iold over) new
stylish case, staintess stee! or gold. Func-
tions: Hrs, mins, secs, date, month, back
light. When otdefing please state Go!d or
Stainiess.

CHRISTMAS OFFER PRICE: £14-95 + €0p

[1] ra1 8 waveband amFuisw
Mains/batt RA

The UNIQUE VEGA SELENA FEATURES:-—
5 short Wave Bands: 80 to 180 + 42 to 50
+ 30-41032-5 4 24-7t0 26 + 13-3 to 20 Mtrs.
AIM—LIW & M/W. F.M, with A.F.C. Panel
lighting: Full tone control: Extending tod
aerial. Opprts., S/W & F/M: Batt/Tuning
Indc. SOCKETS FOR: External 60 ohm
Aerial + A/M Aerlal: Tape Recorder Rec!
playback: Earth. The Vaga Selena WEIGHS
9 Ibs. Finished in black with slivertrims and &
PRICE: £3295 +

real _wood surround.

£1-75P& P

SOLARS 2 & 3 SOLAR POWERED/
{E] ""CHARGED CHRONOGRAPH
OR ALARM WATCH

Superbly engineered solar watches. Wl
operate without batteries even in subdued
or artificial tight. Batterles fitted provide
power at night these being charged by the
Solar Panel during ihe day. SOLAR 2 Oper-
ates 25 Chronograph lunctions as RO1.
SOLAR 3 Operates 15 Alarm functions as
ZE1. Both in well englneered water resistant
cases, Stainless Steei fully ad)..
CHRISTMAS OFFER PRICES:
SOLAR2 £22-00 + 60pP & P
SOLAR3 £20°50 + 60pP & P

bracelet.

id] mrizac LED. Clock Radlo Afarm
ains,

FEATURES: 24 hr time and alarm Clock +
A/M, F/M Radio, Full alarm teatures include
snooze timer, radio set and off. Radio sieep
timer. Brightgreen 12hr LED disptay withA/M.
PiM indicator. CHRISTMAS OFFER PRICE:
£19-50 + £1 50 P& P.

ADDRESS .. . ...

@ CAR 1 12:24hr LED CAR CLOCK

Housed in a black crackle finish tachometer
case, superb blue L.E.D. display. Fast &
slow set, display brightness adjustable,
display switches out with ign. off but main-
tains ciock count. Compiete with full mount-
ing kil and wiring instructions—Remarkable

value.
PRICE- £14.05 + 50n P & P

IF YOU DO NOT WANT TO MUTILATE THIS MAG. YOUR
WRITTEN ORDER IS ACCEPTABLE.

Practical Wireless, January 1979

PostCode ..........

PLEASE SUPPLY SPECIAL OFFERS/P.C.Bs AS INDICATED

BY TICK/SIN BOX/ES.

Issue Project Ref PriceP/P |
Dec 75 Sound-To-Light Display DNO0798 1-35+15 (2 |
Dec 75 Disco System, Amp (2 req'd) each AM0421 4:90+25 [}
Mar 76 CMOS Crystal Calibrator AMO0438 1-25+15 [
Oct 76 Interwipe DN8JM 0-80+12 [ l
Oct 76 Video-Writer (set) D002/3/4/6 A1007 21-44+50 [] 1}
Dec 76 Chromachase A021 6:50+25 (3 §
Apr 77 Gas/Smoke Sensor Alarm A028 0:65+12 [ I
May 77 2-Way intercom D019 1-28+12 [}
May 77 Protected Battery Charger A027 2-38+12 [] 1
May 77 Seekit Metal Locator A031 3-504+15 O
June 77 Tele-Games D029 3:50+15 [}
duly 77 20W IC Amplifier A034 2-004+15 [ I
July 77 Radio 2 Tuner A035 1-68+12 [
July 77 Digital Clock Timer A036 3-284+12 3
Aug 77 Shoot (Telegames) D035 1-55+15 [0
Aug 77 Atomic Time Receiver , D036 2-65+15 [
Aug 77 Morse Code Tutor Cards (SRBP) A037 4-75+15 [ I
Sept 77 Jubilee Electronic Organ A038 19-00+75 [
Oct 77 Audio Level Indicator D039 0-98+12 (3
Qct 77 Sine-Square Wave Generator D040 2-35+15 [J
Nov 77 Laboratory Power Supply A039 3-50+12 [}

l Jan78 Direct Conversion Receiver D043 1-85+15 l
Jan 78 Proportional Power Controller DON9JM 0-78+12 [
Mar 78 Audio/Visual Logic Probe R0O01 1-40+15 1
May 78 DX'ers Audio Filter D001 2-35+15 () l
June 78 Audio Distortion Meter (set)  R007/8/9/10 6-75+25 [J

I dune 78 Darkroom Timer RO11 155415 O
July 78 Avon Transmitter R015/16/19/20 5-10+40 ]
July 78 Digital Lock D002 125415 O

l July 78 Morse Tutor RO14 2-35+15 [
Aug 78 Point Motor C.D. Supply D005 1-25+15 [}
Oct 78 2M Mosfet Converter RO24 1-75+15 O ¢

I Oct 78 Music Centre RO27 8-75+4+25 [ I
Oct 78  Gillingham SW Receiver R025/6 4-80+20 (O
Nov 78 Sarum RO3¢ 3'30+20 (7
Nov 78 Music Centre RO28 0-60+12 [ I
Nov 78 Music Centre RO31 12:00+38 [)

I Nov78 STD Charge Timer AD212 3:00+15 (I I
Nov 78 Auto Outside Light AD225 0-60+12 [

I Nov 78 Porch Light AD222 0-60+12 i
Post and packing is for one board or set of boards or one item. I
Prices include VAT. Remittances with overseas orders must be

I sufficient to cover despatch by sea or air mail as required. I

' 1 enclose Postal Order/Cheque ACCESS welcome. 3

Send card number only,

| NO. v ereeainnnns I

rErer  grgn made payable to READERS PCB SERVICES LTD.

l Box 11, Fleet House, Welbeck St., Whitwell, Nr. Worksop, Notts. |

RPCBS Lid reserve the right to ammend prices and specifications without notice.

Ilustrations should be taken as a general guide only. Due to continual updating of
goods offered, equipment on sale may differ in minosr points of detail from those-
pholographed

ALL ITEMS FULLY GUARANTEED 12 MONTHS. ALSO MONEY
BACK WITHIN 7 DAYS IF NOT ENTIRELY SATISFIED.



What did
Fleming say
to Edison

about antennas
in 1912?

We're not sure, but we can be sure that they couldn’t
have been discussing the merits of the Joystick VFA
(Variable Frequency Antenna, -5-30 Mhz). That had to
come later. .. so that now, you can have a versatile
antennasystem that acts as aground planeright through
the six lower amateur bands and on all frequencies
in between. Short wave listener and transmitting
amateur alike will benefit from a VFA—if you can’t
hear ’em, you can’t work ’em.

IN USE BY AMATEUR TRANSMITTING AND SWL STATIONS
WORLD-WIDE AND iN GOVERNMENT COMMUNICATIONS

SYSTEM “A” £41-00

200w. p.e.p. OR for the SWL.

SYSTEM “J” £47-95

500w. p.e.p. (improved ‘Q’ on receive).

PARTRIDGE SUPER PAGKAGES

COMPLETE RADIO STATIONS FOR ANY LOCATION

Featuring the World Record Joystick Aerial (System ‘'A’), 8ft. feeder, all
necessary cables, matching communication headphones. Deliv. Securicor
our risk. ASSEMBLED IN SECONDS! BIG CASH SAVINGS!

£222:00
£237-45

PACKAGE No. |

As above with R.300 RX. SAVE £14:15

PACKAGE No. 2

Is offered with the FRG7 RX. SAVE £14-i5

PACKAGE No. 3

Here is a lower-price, high-quality

package featuring the LOWE SRX30,

with all the Partridge extras. SAVE
-15

£212'45

RECEIVERS ONLY, inclusive delivery, etc.
R.300 £184.50 FRG7 £177.00 SRX30 £174.95

All prices are correct at time of going to press
and include VAT at 1239 and carriage.

Just telephone
our card number
Phone 0843 62535(ext.5)
(or 62839 after
office hours)

BARCLAYCARD

or write for details, send 9p stamp

5, Partridge House, Prospect Road, Broadstairs,
CTlO-ILD (Callers by appointment).

'5004-500+-254-25pf @ 55p, 250+250+20+20+20pf @ 75p, 365+365

J. BIRKETT

Radio Component Suppliers
25 The Strait, Lincoln LN2 1JF  TEL: 20767

SPECIAL OFFER OF MINIATURE 3 GANG VARIABLE CAPA-
CITORS 25-+25+25pf @ 75p.

RCA R.F. L.C. CA 3011 @ 50p. MC 1350 @ 50p.

MINIATURE CERAMIC TRIMMERS 2:5 To 6pf 3 To 10pf, 47 To
20pf. Al at 10p _each. MULLARD SEMIC AIRSPACED TRIMMERS
| To 3-5pf, 1:8 To 10pf @ 15p, 2 To 18pf @ 18p.

BC 183 TRANSISTORS 10p, 6 for 50p. ZTX fos @ 10p, 7 for 50p.

10 AMP S.C.R’s 100 PiV @ 25p, 400 PlY @ 50p, 800 PIV @ 60p.
MULLARD SOLID DIELECTRIC VARIABLES {95 4 80pf @ 40p.
AF 239 TRANSISTORS @ 50p, BF 362 800 MHz NPFN @ 25p

30 ASSORTED 10xA] CRYSTALS @ £1-10, 20, FT 243 CRYSTALS
Assorted @ £1-50. 20. FT 241A ASSORTED CRYSTALS @ ££-10,
10X 80§10 KHz CRYSTAL @ 40p. 8950 KHz @ 40p, 5 50p.
VARIABLE CAPACITORS Direct Drive 5pf @ 75p, IOpf @ 7T5p, 30pf
@ 85p, 50pf @ 85p, 1254 125pf @ 55p, IOO+200 pf @ 55p. With $.M. Drive,

+365pf @ 66p.

= COIL FORMERS with core @ 6 for 25p, 1 Alladdin Formers @ 10pea.
McMURDO 8 PIN PLUG AND SOCKET With One Cover 55p.
400mW ZENERS Unmarked Good 3-6v, 6:8v, 10v, llv, 12v, 13v, 24v,
30v, 33v, 36v. All at 10 for 40p.

:ggoMINIATURE DIODES CV 9637 Preformed Leads @ 50p. £4 per

MURATA 455 KHz FILTERS @ 30p, FM4 10'7 MHz FILTERS @ 50p.
PLASTIC TRANSISTORS BC 109 Type, BC 549 @ 10p. 8 for 50p

390 MHz NPN TRANSISTOR MPS 6514 @ 10p each.

% GHz STRIPLINE NPN TRANSISTOR @ £1, 800 MHz BF 362 @

FM FRONT END 88 To 108 MHz with Conversion details to 2
metres 10-7MHz Qutput at £3.

MC 3340 ELECTRONIC ATTENUATOR 1.C. with data @ 50p.
léoswsv NOISE DUAL GATE R.F. AMPL.FIER FET 200 MHz MFE 131
@

HC 18U CRYSTALS 10.230 MHz @ £1-25, 26.583 MHz @ 50p, 53.675
MHz @ 50p, 66.986 MHz @ 50p

DUAL 100K LIN w|REWOUND POTENTIOMETER @ 50p.
T.V. S.A.W. FILTERS Untested at 3 for 35p.

i00 C280 CAPACITORS Assorted @ 57p.

50. BC 107-8-9 TRANSISTORS Assorted Untested % 57p.

50. AC 128 TRANSISTORS Branded but Untested

200 ASSORTED §~ * watt RESISTORS @ 75p, 25. PRE-SET POTEN-
TIOMETERS @ 5

MURATA 55 MHz FILTERS or 10-7TMHz FILTERS Both 27p ca.
50. VARI-CAP DIODES LIKE BA 102 Untested @ 57p.

GLASS MERCURY SWITCHES Wire ended @ 25p.

Please add 20p for post and packing on U.K. orders under £2. Overseas
orders at cost.

. GET A SQUARE DEAL

BURINASINE electronics

56 FORTIS GREEN ROAD, MUSWELL HILL
NI0 3HN

NA74)

ANY FIVE BOXES {

TAKE 59, DISCOUNT

CAI3IO
2 for

£3-00

78(79 Catalogue 40p (inc. vouchers 45p). P&P 25p.
Telephone Number: 01-883 3705.
All prices include VAT. *8%,. Others 12-5%.

Practical Wireless, J anuary 1979



/Marshall

A. Marshaii (London) Lid., Dept: PW Head Office mail order: Kingsgate House, Kingsgate Place, NW6 4TA. Tel. 01-624 0805.
Retail Sales London: 40 Crickiewood Bdwy, NW2 3ET. Tel. 01-452 0161/2. Telex. 21492. London: 325 Edgware Rd, W2. Tel. 01-723
Fishponds Rd, BS16 2LX. Tel. 0272 654201.

4242, Glasgow: 85 West Regent St, G2 2QD. Tel. 041-332 4133. Bristol: 1 Straits Pde,

2NO29  0-37)2N3417 0-25 2N4062 0-20) 2N5245 0-37( AF106 0-60 | BCig2L 015
2N930  0-37|2N3439 0-85 | 2N4121 0-27|2N5248 0-44 | AF109 082 | BC183A 0 12
9N1131  0-32 | 2N3441  0-92 | 2N4122 0-27/2N5203 0-44| AF114  0-70 | BC183LA 0-15
2N1303 080 | 2N3442 1-45 | 2N4123  0-19| 2NS5204 0-44 | AF115 0-70 | AC184 0-12
2N1305 0-80 | 2N3565 ©-25 | 2N4124 0-19| 2N5401 0-44 | AF118  0-70 | BC184L 0-15
ON1501 0-35 | 2N3566 ©-25 | oN4125 o0-19| 2N5416  1:65 | AF124  0-70 | BC205  0-17
2N1613 030 | 2N3567 0°25 | 2N4126 0-19| 2N5447 0-16 | AF139  0-75 | BC212A 0-15
2N1637 0-72|2N3638 0-17 | 2N4235 1-35| 2N5448 016 | AF200 1-30 | BC212LA 0-18
ON1890 0-30 | 2N3639 0-38 | oN423s  1-65| 2N5449  0-20 | AF201  1-30 | BC213B 015
ON1893 ©-30 | 2N3644 0-40 | 5N4237 §-65| 2N5457 0-35 | AF239  0-70 | BC213LA 0-17
2N1991 1-10 | 2N3662 0-25 | oN4240 1-70| 2N5458 0-35 | AF240 1-25|BC214  0-17
ON2193  0-50 | 2N3663 020 | aNapso  0-26) ZNSOSS 065 | AF2T0 088 BC214L 0-18
B S a0 Lk avem om NN 13 2w 0% s 1
SNBo1a 0.33 | Naroq 014 | N4z 038 ASYSS 070 BC239C 0-17
SNoals 033 |3Naros 0.4 |2Ndzse 0.3z ZNOIZE 48| S2XT 016 | BepsbA 0.79
2N2219 038 | 2N3705  0-14 | onNangy  0-22| 2N6124  0-45 : 5

2N2221 0-25|2N3706 0-14 | 54288 0.22| 2N6125 0-47 | BC108  0-16 | BC25TA 0-18
2N2222 025 |oN3707 0-14 | 5Nssop o.27| 2N62s8  0-50 | BC109  0-16 | BC258B 024
an2T0 D49 | ONrop 043 | ZNaw 031 25702 3301 BEHT 02| RGhia 025
N2368  0-27 o : . 5 .
e om0 biE e ow sz 1w SGm OE oo 0%
N2483  0-30 . : ‘21 BC263B 026
aN26t3  0-%0 2NSTI2 1.3 SNéi0s 020 40316 095 BCTl8 022 BCoGiB 065
2N2646  0-80 S| ONads  0-20| 90363 1-45| BCISS  0:22) BCaors 0-18
2N2845  1-10 | 2N3TI6  1-70 |, o0 o us140389 070 BC308B 0-16
2N2g04  0-31 | 2N3794 g-21 | 24898 0733140408 0-82 BC137  0-22) BC300C 0-16
2N2o05 0-31 | 2N3sta 0-36 2NASTOL 9-%8140440  0-70] BClss 044\ BC32r 022
2N2906  0-25 | 2N3820 0-39 2N4g78 9340512 1-70| BClap  0-30 | BC328  0-20
2N2907 0-25 | 2N3821 0-95 98 13340504 0-87) BC141 0-32|BC337 020
N29! 0-17 | 2N3827 0-27 gm%‘ 3.55|40505  0-98| BCla2  0-32| BC414  0-17
2N2924 017 | 2N3854A 0-30 2ng°§ 228140673 0-80| BCi47 0-13|BC415  0-16
2N2025 0-19 { 2N3855  0-30 o AC126 0-48| BC148 0-15 | BCa16  0-17
2N3011  0-37 | 2N3856A 0-19 [ 2N4%04 1-85| AC127 0-48| BC149 0-15 | BC547A 0-13
2N3020 0-75 | 2N3858A 0-20 | 2N4905 2-40 AC128 0-48 | BCi53 0-30 | BC547B 0-13
2N3053 0-25 | 2N3850A 0-22 | 2N4920 0-83| AC151 0-43| BC154 0°30 | BC548  0-13
2N3054 0-72 | 2N3860 0-18 | 2N5086 0-30) AC152 0-54 | BC157A 0-15| BC549B 0-14
2N3055 0-75 | 2N3866 1-98 | 2N5087 0-30| AC153 0-59 | BC158B 0-15| BC558  0-13
2N3108 0-75 | 2N3g01 0-30 | 2N5088 0-30| AC153K 0-59 | BC159B 0-17 | BC559 015
N31 0-50 | 2N3904 0-18 | 2N5089 0-30| AC176  0-54 | BC160  0-38 | BCY54 2-40
DN3242 068 | 2N3%05 018 | 2N5120 0-62| AC176K 0-90 | BC167B 0-13 | 3Cyss ¢-27
2N3250 0-35 | 2N3906 O 18 | 2N5130 0-22| AC187 0-59 | BC168B 0-13 | gCy7o ¢-21
2N3301 045/ 9N3962 095 |2N5131 0-22| ACI87K 0-65| BC169B 0-13 | BCY7i 0-26
2N3302 039 | 2N4031 0-55 | 2N5137 0-22| AC188  0-54 | BC170B 0-19 | BCY72 0-18
2N3392 017 | 2N4032 0-65 | 2N5143 0-22| AC188K 0-65| BC171B 0-17 | BCY78 043
2N3394 0-17 [ 2N4033 0-65 | 2N5180 0-58| ACY17 1:00 | BC172C 0-15|BD121 2-20
2N3397  0-19 | 2N4036  0-721 2N5190  0-65| ACY22 0-65' BC173C_0-17/ BD131__ 058

1979 CATALOGUE IS AVAILABLE NOW !
LOTS OF NEW PRODUCTS AND IDEAS.
PRICE 50p POST PAID OR 40p TO CALLERS.

AY-3-8500 CA3062 375

6-50 | CA3084 1-10
CA3000 3-30 | CA3065 1-10
CA3001 4-25{ CA3068 3-80
CA3002 3-30| CA3070 1-90
CA3005 2-50 | CA3071 1-90
CA3006 4-60 | CA3072 1-90
CA3007 4-15 1-70
CA3008 2-55| CA3076 2-12
CA3012 1-65| CA3080 1-85
CA3013 1-85 | CA3030A 2-10
CA3014 2-20{ CA3086 0-50
CA3018 0-75 | CA3088F 1-87
CA3018A 1:10 | CA3089E 2-90

CA3020 2-20 | CA3090Q 4-40

CA3020A 2:50 | CA3130
CA3021 2-40 | CA3140

1-06
1-04

- M
CA3026 0-80 [ LM301AH0-50
CAB3028A 090 | | m301-8 0-30

CA3028B 1-25 | LM304

CA3029 0-75| LM307TN
CA3029A 0-90 | LM308H
CA3030 1-50 | LM308N

2:-60
0-50
1-20
0-45

CAB3030A 2-20 | LM309KC 1-95

CA3033 3-70 | LM317K
CA3034 2-T5 | LM318N

335
2-15

CA3035 1-95| LM320TS 2-15

CA3036 1-21

20T122-15

LM3
CA3038 2-90 | LM320T152-15
CA3038A 4-10 | LM320T242-15
71

LM320MPS

1-15
CA3041 1-65 LM320MP1121
SA3043 2-20 | LM320MP15

o 1-15
CA3046 0-77 LM320MP2141

CA3047 2-20
CAB047A 3-70 | LM323K
CA3048 2-45 | LM333N

5
6-85
0-60

CA3049 1-98! LM340T5 0-88
CA3050 2-66 | LM340T120-88
CA3051 1-83) LM340T150-88
CA3052 1-78 | LM340T240-88
CA3053 0-77 | LM341P5 0-80
CA3054 1-10| LM341P120-80
CA3059 2-10 ' LM341P150-80

Prices correct at 15 Nov. 1978. All prices include VAT, p & p 40P,

LM341P240-80
LM348N 0-95
LM358N  0-60
LM36ON  3-00
LM370N 3-30
LM371H 2-35
LM350K §-45
LM373N 3-35
LM374N 3-35
LM377N 1-80
LM378N 2-40

4-25

LM38

LM380N141-08
LM381AN 2-70
LM381N 1-69

LM389N 1-08
LM555CN 0-33
LM565CN 1-39
LM701B  2-88
LM701C  2-98
LM702C 0-81
LM703LN 1-15
LM709  0-70
LNM709-8 0-50
LM709-14 0-48
LM710  0-67
LM710-14 0-64
LM711CN 0-72
LM723C 075
LM723C-14
045
LM741C 0-70
LM741C-80-30
LM741C740-30
LM747CN 0-99

LM748-8 0-50
LM748-14 0-50
LM716  1-00
LMO00  0-50
LMa11 0-50
LMo21  0-50

LM923 0

LM1303N 1-1

LM1304N 1
LM1305N :

LM2907N-8

1-8
LM2987N-8
1-8

LM3301N 0
LM3302N o0-

LM3401N 3-55

LM3900

LMa3911
LM4250CN

50

1-30
LM78LOSCH
0-85

LM78L12CH

0-85
LM78L15CH
085
LM78L24CH
0-85
LM7805KC
1-75

LM7812I(C1
LM7815KC

75
LM7824KC
1-75

LM78L0OSCZ
LM78L1 ZCOZ-
LM78L1SC‘;
LM7822AC°Z-

0-30
MC1035P 1-90
MC1327P 1-70
mC1330P 1-10
MC1352P 1-20
MC14336 3-65
MC14356G 2-20
MC14396 1-T5
MC14406G 1-65
MC1456G 2-15
MC1463R 3-90

MC1495L 5-50
MC15296 7-10
MC4024P 2-20
MMS5314 4-60
MM5316  4-60
MM5320 4-20
NES55  8-33
NES556 0-65
NES5

SAS590 2-

SN76001N1-30
SN76003N2-38
SN76008K1E c

SN76013N1-50
SN76012ND
1-30

¢ | TAAS22

SN76018KE
1-60

SN76023N1-50
SN76023ND
1-30

N76033N2-35
N76110N1-30
N76115N1-65
N76116N1-80
N76131N1-30
N76226N1-68
N76227N1-30
N76228N1-55
N76531N0-82
N70532N1 -55
N76533N1-30
N76544N1-60
N76545N1-80
N76546N1-
N76550-2

0-38
SN76852-2
0-57

SN76570N1-80
SNT76620AN

0-99
SN76650N1-20
SN76660N0 66
SN76666N0-99
SL610C 275
SiL611C 2-75
SL612C  2-75
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MAIL ORDER DEPT.

CRESCENT RADIO LTD

I ST. MICHAELS TERRACE, WOOD GREEN,
LONDON N22 4S). 01-888 3206

C“FLIP'Y

or odds and evens.

fessional appearance.

An electronic version of two-up

We supply a complete kit of parts
which includes a strong case and
attractive front panel to give the
finished game a long life and pro-

Fuil Y instr are
great game’,

you to electronics.

for hours.

‘If you can solder you can make this
An ideal -first project to introduce
Not only wilt ‘FLI" start you on a
great hobby but you will own a game
which will amuse you and your friends

COMPLETE KIT £5-25 + 8% VAT
POST FREE!

FERRIC CHLORIDE

double sealed lib. ‘poly packs'.
PRICE: I15p per ib. + 8% VAT

Anhydrous ferric chloride in

HEAVY DUTY XOVER
2 WAY 8 OHM

for L/S systems up to 100 watt.

Flat, —3dB or —6dB.
ONLY £3-00 - 8% VAT

A 2 way 8 ohm H/D Xover suitable

Fitted with screw terminals for
input and a three position ‘HF
LEVEL’ switch which selects either

A CRESCENT ‘SUPERBUY’

H/D loudspeaker.

ONLY £5:00 + 124% YAT

Goodmans 5” 8 ohm long throw

Mounting plate is integral with L/S
chassis and has fixing holes with
centres spaced at 53" (diagonalily).

LOUDSPEAKERS + 121% VAT

21” (57mm) 8 or 75 ohm 90p
(please state impedance req'd)
5” 8 ohm Ceramic £1-50
8” “ELAC” 8 ohm 15W dual
cone
8” “GOODMANS"’ ‘Audiom
8PA’ 8 ohm I5W £4-95
7 X 4” 8 ohm 4W £2:00

EFFECTS PROJECTOR “i50°°

ideal for disco work, this versatile
low price machine, is of a sturdy
metal construction. Comes com-
plete with bulb (150 watt) and 6”
Liquid Wheel.

A must for parties, the ideal
macl:une to set the mood for your
music.

ONLY £37:50 + 8% VAT

LOUDSPEAKERS | 8% VAT
127 “McKENZIE” 8 ohm 75W

Bass £23-82
127 “McKENZIE"” 8 ohm 75W dual
cone £23-62

12” “McKENZIE” 8 ohm 75W
general purpose £18-37

12” “GOODMANS" ‘Audiom 12P’
8 ohm 50w £23-00

12” “FANE" POP 33T 16 ohm 33W
£12-92

127 “FANE’* POP 50/2 16 ohm 50W
£15-70

P & P. Orders up to £5, add 30p. Orders
£5-£10, add 50p. AH orders over £10

post free! Please add V,A.T. as shown. 1

S.A.E. with all enquiries piease. | i

Personal callers welcome at: 2f Green Lanes, Paimers Green NI3.
Also 13 South Mall, Edmonton Green, Edmonton.

T
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Our new 1978 catalogue lists a whole range of
metal cases to house all your projects. And we've
got circuit boards, accessories, module systems,
and plastic boxes — everything you need to give
your equipment the quality you demand. Send
25p to cover post and packing, and the catalogue's
yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. SO5 3ZR
k Telephone Chandlers Ford (04215) 2956

/
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Heathkit electronics kits are perfect for the
winter evenings. There are hundreds of things you
can make yourself, with easy-to-follow instructions
to guide you.
There are kits for the home or car, and there’s
awholerange of computers and
peripherals too.
And for a thorough and
practical understanding
of the principlesof electronics,
there's a complete
range of educational
courses and experi-
menter-trainers.
Full details are inthe
: Heathkit catalogues.

Send the coupon now.
D I?o Heath (Gloucester) Ltd. ,Dept. Pw1/79 , Bristol Road, Gloucester, GLR 6EE.

| Please tick the literature you want and include the appropriate amount in
postage stamps. [ Heathkit Catalogue only (enclose 20p). [116 page
| Computer Brochure only (enclose 20p).

Soldering iron worth £4 50. Full I
details when you send the coupon: | Name

There are Heathkit idpna
Elsctronics Centres at I Address
231 Tottenham Court Road,
London (01-636 7349)
and at Bristol Road, Gloucester (Gloucester 29451).

Schlumberger l

I Registered in England, number 806177,

Ly O P . |
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EMI SPEAKER BARGAIN /

Stereo pair 350 kit. System consists of 13 x

8 approx. woofer with rolled sumound; 2%
approx. Audax tweeter, crossover components
and circuit diagram. Frequency response 20 Hz
0 20 KHz. Power handiing 15 watts RMS. 20
watts max. 8 chm impedance.
Per stereo pair
14 95 + £3.40 p&p.
As above but complete with all woodwork in kit furm finished in
simulated teak vengerwith inslructions. Per stereo pair
Size approx 207 x 11" x %" £28.00 + 500 psp.

EASY BUILD RECOﬁ PLAYER KIT

for the D-I-Y man who requires a stereo unit at a budget price.
comprising ready assembled stereo amp. module. Garrard avto/
manual deck with cueing device, pre-cut and finished cabinet work.
Qutput 4 watts per channel, phones socket and record/replay socket
cluding 2 SPHERICAL HIF| speakers £1 9 95 p&p £4.05

e ———— e —
BAHGAINS FOR PERSONAL SHOPPERS

PORTABLE
STERED
RADIO
CASSETTE
RECORDER
UNREPEATABLE
MW, LW, SW and Stereo VHF.

6 watts outpur Battery/Mains aperation.

160 16 VOLT MAINS TRANSFORMER, 2V, amp.
BSR Record auto deck on plinth with

. stareo cartridge ready wired. £1 1 -95 ]

LED b function men’s digital watch
stainless steel finish

LCD 5 function men's digital watch

stainless steel finish £6 -95

LCOD 8 Function CHRONOGRAPH men's digital

watch, stainless steel finish £1 3.95
£2.95

POCKET CALCULATOR. With LED display, memory
and percentage key.

AM/FM DIGITAL CLOCK
RADID  Accurate 4 Digit  ~
Electronic Clack with 2" LED
display. Buzzer and

snooze timer.

£11.95

125 Watt Power Amp Madule

Mains power supply for above umt. £3.50
USIC CENTRE CABINET with hinged smoke
crylic top, finished 1n natural teak veneers,
size 30%" x 14%" x T " approx

MULLARD Built power supply

DECCA OC 1000 Stereo Casseite P.C.B.

complete with switch oscillator coils and

DECCA 20w Stereo speaker kit comprising

2 8" approx. bass units + 2 3%" approx. £20 uo

‘VIDEOMASTER' Super Scare TV Game

with pisto! mains operation f 1 4-95
Fiw, MW, SW. VHF mains/battery operation. £41 95
7' TAPE TRANSPORT Mechanism—a selection £8 95

Mape-heads. £2.95
tweeler inc. crossovers

PORTABLE RADIO/CASSETTE RECORDER, AM/FM with clock.

of models from

SANYO Nic/cad. battery, with
mains charger equivalent in
size and reptaces 4 SP11
type batts. Size 3%"x 1Y
X 2" approx.

£1.50

pp
£1.50p

H
e e !
FTxy L3
AM/FM STERED @ .t
TUNER AMPLIFIER CHASSIS COMPLETE by 7

Ready built. Designed in a slim form for compact, modern instaliation.
Rotary Controls Vol On/0ff, Bass, Treble, Batance.

Push Buttons for Gram, Tape, VHF MW, LW and 5 button rotary
selection switch.

Power Dutput 5 watts per chnnnel Sine at 2% THO into 15 Chm

7 watts speech and muste.

Tape Sensitivity Playback 400mV/30K OHM for max oulput Record
200mV/50K output available trom 25KHz. {150mV /100K) deviation
FM signal Frequency Range (Audio) 50Hz t0 17KHz within + 148
Radio  FM sensitivity tor 3dB below limiling better than 10 uv

AM sensitivity for 20dB S/N MW 350 uV/Metre LW 1mV/Metre
Size approx length 16" x height 2%" x depth 44"
. 240 Volts AC Comolete with Circuit diagram.

AUDIOMODULESIN

BARGAIN PACKS

GURRENT GATAI.OGUE
PRIGE £

ATOVER fi<
PER PACK
SEE OUR PRIGES

1 PACK 1.2 x LP1173 10w. RMS output power audio

amp modufes, + 1 LP1182/2 Stereo pre amp for

ceramic and auxiliary input
£4.95

DUR PRICE
p+p £1.00

PACK 2.2 x LP1173 10w. RMS output power audio

amp modules + 1 LP1184/2 Stereo pre amp for

magnetic, ceramic and auxiliary inputs

i"lIS. OUR PRICE £7-45

pp £1.00
PACK 3.1 xLP1179/2 FMTuning head with AMgang, 1x

amp modules + 1 LP1182/2 Stereo pre ampfor ceramic

"o £9.95

OUR PRICE
p+p £100

Mullard

M’M 3

AM/FM IF module. 2 x LP1173/10w RMS output power audio

Recommended set of
rotary stereo controls
comprising BASS, TREBLE.

VOLUME and BALANCE.

»s0p 95p

ACCESSORIES

Suitable power supply partsincluding
mains transformer, rectifier, smoothing

and output capacitors f 1 9 5
B

00 p+p

LP1165/1

: d
atf 1 5 an!
I\ald
e F £ a Mul
YL(;’u\ :ﬂcgiﬂecude( Yo match
Listed at £11 80

transtormer

20 x 20 WATT STEREO AMPLIFIER
Viscount IV unit in teak finished cabinet. Silver fascia with alurmnium
rotary conlrals/pushbuttons, red mains indicator and stereo jack
socket. Functions switch for mic. magnetic and crystal pickups,

tape tuner and auxiliary. Rear panel features two mains outfets

DIN speaker and inpul sockets plus tuse 20x20 watts RMS

40x40 watts peak. Foruse with 8 to 15 chm
speakers OFFE“ 522%33
sPECIAL

FOR PERSONAL SHOPPERS ONLY

FREE 4 dimensional stereo sound adaptor, when purchasing the
20x20 Viscount amplifier.

30x30 WATT AMPLIFIER IN KIT FORM
For the expefienced constructor.compiete in every detall, same
facilities as Viscount IV, but with 30x30 output. 60x60 watts

peak. For use with 4-15 ohms speakers. £23.00 without cabinet.
£29.00 complete with cabinet. p&p £2.50 n each case.

£23.00 * £250 (noTeCabinetnot  £29.00 [2 50

without cahmet P& available separately.)  complete with cabinet

50 WATT MOND

e

DISCO AMP

£29.95

P&P £2.50

Size approx.
13%" x 54 x 6% ’ 8
50 watts rms. 100 watts peak output. Big leamres include two disc
inputs, both for ceramic castridges, tape input and microphone input.
Level maxing controls fitted with integral push-pult switches. Independent
bass and treble controls and master volume
SPECIAL OFFER. The above 50 watt amp plus 4 Goodmans Type 8P 8"
speakers. Package price £45.00 + £4 00 P&P j

70 & 100 WATT
MONO DISCO AMP

Size approx. ™

14" 47, 101" v
Brushed aluminium =5 e
fascta and rotary cunnuls .e

Five vertical shde controls mastervolume,

tape level, mic level. deck level, PLUS INTER DECK FADER

tor pecfect graduated change lrom record deck No. 1 to

No. 2. or vice versa. Pre fade levef contral - 70 watt €7

(PFL) lets YOU hear next disc before lading 140 wal peak

1110, VU meter monitors outpul level p&p£4.00
100 watt £65

Qutput 100 watts RMS 200 watts peak.
N

1332
SPECM. 00030 WATT AMPLIFIER IN KIT

case WITH SPEAKERS
2 Goodman compact 12" bass woofers with cropped size 14,000
Gauss magnet. 30 watt RMS handling + 3% approx.

tweeters and crossovers £ 4900
+p&p £4.00

BUILTAND READY TOPLAY  39.00
30x30 Viscount. Available tully built and tested. + p&p £2.50

£19.95 2% A

R||ThVIIC

323 EDGWARE RDAD, LONDON W2

21 B HIGH STREET, ACTON W3 6NG

ALL PRICES INCLUDE VAT AT 12%%
All items subject to svailability, Price carrect at
4.12.78 and suhject to change without notive.

STEREO

CASSETTE
TAPE DECK
ASSEMBLY

Consisting ot ready built tape
transpart system/mechanism,
mated 1o the electronics.
Unét is ready built for in.
stalling info cablnet of

own choice. Features include
pause control, 3olenoid assisted
auto-stop, 3 digit tape countes, bett
driven balanced fly wheet by OC motor
with electronic speed control, twin VU meters.  Specihication Power
Qutput, more than O v, mic. ~65¢8 10%4Y, DIN 4748 100K S

Track-2 chamnel stereo secord play-back. Tape speed 4.8cm/sec Freq,
response 50,1200 Hz signal 1o noise ratic 42dB Recording system AC bias
Erasing system AL arase Bias fraq. §7KHz Compatible lor both normal and
chveme dioxide 1apes Size of mechanism only 4% x 8% x 1 1%" approx.
included a moulded top-ptate as itlusirated

135 x 3" agprox with creon oagram.  £29,00  psrraso
Opt. exvas: Mains transformer to suite £2.50 + £1 p & p.

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432,

9.30am-5.30pm. Half day Thursday. ACTON: Mail Order only. No callers GDODS NOT DESPATCHED GUTSIDE UK
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ARMY TX/RX 128B. Battery operated unit reqs 135v HT
& 1:5v DC. two part unit overhaul size 10 X 8 X 57 Rx
section covers 2 to 8Mc/s in 2 bands 5 valve superhet circ
with BFO & O/P for HR phones. Tx section 2'to 8Mc/s
crystal controlled C.W. only ofp approx 1 watt with tune
up meter, supplied with battery container & crystals for
testing. Price £18.

SPEAKER UNIT P.A. type by Tannoy 15 ohm nom 15 watts
weatherproof size 10” dia 5” deep with mounting brk, new -
unused, finished in black £10-50.

CCAX CABLE type UR43 50 ohm 5 mm OSD solid centre good
RF cable new 15 mts for £2 or 30 mts £3-50.

AUTO TRANS C core type nom 200/250 to 110/120 at 2Kva
new unused £22. -

AUDIO WARNING DEVICE small transistor unit 13” dia
X 4” nom 12v DC will work down to 6v give loud tone at
800c/s, takes 100 Ma at 12v new unused £1 ea or 2 for £1 -70.

GENERATOR UNIT portable unit-made for Army, o/p
110v nom at 40 watts AC fitted o/p Ind, these are supplied
with set of accs to adapt to either foot or hand operation,
break down into 6 items to fit into transit container or
carrying haversack new unused £32-40.

METER UNITS to read 0 to 40 amps DC with shunt, flush
fitting 2” dia new unused £3.

METER UNIT special purpose with 3” dia 5-0-5 Ua meter with
linear scale 5-0-5 fitted in neat carrying case size 10” x 8” x .6}”
with terminals, swt etc & circ very well made unit £8-50.

DIODES stud mt type 100 PIV at 10 amps new Westinghouse
4 for £1-60.

ROTARY SWTS large inst type 2p 23 way & 8p 12 way both
new £1-60 ea,

CRYSTAL UNIT dual 100Kc & 1 Mc/s in 10X case with
circ £2-80.

POWER UNIT general purpose beach P.U. O/P var 0 to 350/
500v at 100 Ma DC & 6-3v ct both o/ps floating, fitted meter to
lead volts or Ma, standard 200/250v I/P by Solartron tested £15.

TEST SET RTTY. Distortion & Margin T.S. mains operated
unit used for testing 7B series Teleprinters & variants also
provision for testing drive magnets & polar relays, supplies test
signal with int centre reading meter complete in case size 12 x
10 x 13 with circ, will not supply motor power. £10-80,

TAPE RECORDERS made for use in language lab equip-
ment, standard 240v I/P uses BSR TD.10 3 speed deck 5”
spools, two channel transistor amps with separate O/Ps can
be used for stereo, provision for Record & Playback. P.U.
& Circuit boards are mounted below tape deck approx
overhaul size 12”7 x 11”7 x 7” supplied in clean condition
may be less knobs & indicator lamps, some circ details
supplied, thes¢ provide o/p for low res phones, no ext case.
£13. Also similar to above, valve unit 6 valves plus rect uses
TD.2 single speed deck int mains P.U. mounted on wood
plinth size 17” x 13” this is a dual chan unit but with single
O/P (has dual pre amps) provision for Record & Playback,
some circ details supplied £8-50.

RECTIFIER UNIT general purpose ex Army 200/250v 1/P gives
dual O/Ps of 12v DC at 3 amps ea i.e. 12v 6 amp or 24v 3amp
will do 4 amps without trouble in steel case size 19”7 x 8” x 77
with circ & front cover, okay for battery charger £10-50 in new
cond or £8-50 used.

C.C.T.V. SYSTEMS we have a few Marconi Industrial
T.V. systems valve type in servicable condition, consists of
Camera with Vidicon, Cam C.U. 14” Monitor, Cam Cable,
405/625 lines, these are complete except for Camera Lense
& power cables with circs, secondhand condition £108 or
£95 for callers.

Above Prices include post & V.A.T. goods ex equipment unless
stated new, S.A.E. for List 20 or enquiry. Shop open Tues.

A. H. SUPPLIES

I 122 HANDSWORTH ROAD, SHEFFIELD S9 4AE

Phone 444278 (0742)

NO DISCO SYSTEM IS |

i
'COMPLETE WITHOUT...

w CITRONIC MM 313 MIXER

Idea! for the DIY enthusiast building up a complete disco
system. 4/6 ch. mone, inc. LED indicaters, connections
via phono sockets at rear Bargan price meluding PSU

i £80.46 inc vaT (PP £150}

BULGIN OCTAL PLUGS @
AND SOCKETS e

PIEZOHORNS .
FANTASTIC SPECIAL OFFER

Wp&ﬁ?ﬁg hilc There's always hundreds of Bulgin

Tweeters for your disco, PA = Octal muitiway plugs and sockets in stock a
system or Hi-Fi, Fregquency range 5K-20K Roger Sguire's. Each pin rated 6A Perfect for

No X over required They can be used in your Soond to Light System P552 SOCKET
any PA system up to 100W. Why pay more? £0.65 (pap 35p) 551 PLUG£1.84 (PP 35p)
OUR PRICE ONLY £4.99 each (P&P35p eachy  Garriage on 10 or more nominal £1.00 Also available

8-way multicore cabte {6 Amps per core ex stock
>, PROJECTORS

£0.65 per metre. Please phone for carriage quote

SQUIRE MULTIFECT 160 ~—_.

- —including rotator and effects |

wheel. A truly versatile projector

! which uses a powerfy} 150W

* Tungsten buib, all effects
attachments simply slot in ready for use

A BARGAIN AT £40.50 psp ¢1.00)
PLUS MANY DISCO ACCESSORIES

k4 Alf Roger Squire's shops have a
ervice department which carries large

STARLITE 250

An exclusive new line
to Roger Squire’s Disco
Centres. Superb high powered
250 W quartz halogen bulb, fan
cooled, accepts wide range of multifect
attachments. Unigue connectian slot for
orbit prism revolvers. Dnly

£65.00 + var

attachments extra

, stocks of DISCO SPARES & ACCESSORIES
For example: Fane and H/H Disco Speakers
12" and 15" BSR and Garrard decks

at discount prices

Plus sockets, Fuses,
Plugs; etc etc

Send Mail Orders to: Roger Squire’s Mail Orders, Barnet Trading Estate, Park Road, Barnet, Herts EN5 5SA
01-441 3527 (Hotline) 01-441 1919 (Switchboard) Ogen. Mon-Fri, 9-5.30

Personal callers: ROGER SQUIRE'S DISCO CENTRES
LONDON: 175 Junction Road, Tutnelt Park N19 500 01-2727474 10-8 Wed
BRISTOL: 125 Church Road, Redfield. Bristo BS5 R 0272550850 75 1 ne/msr[day s
MANCHESTER: 251 Deansqate M3 4EN 061.831 7676 E

Open from 10-5 Tues-Sat

Tel. 041 946 3303

4, _GLASGOW: 1 Queen Margaret Rd., (off Queen Margaret Drive) Kelvinside,

G206DP

PRAGTICAL WIRELESS T.V. SOUND TUNER

{Nov. 75 articls by A. C, Ainslie) Copy of original article supplied on request

IF Sub-Assembly (G8) £6-80. P & P 75p.
Mullard ELC1043 V'cap UHF Tuner£5-50. P & P35p.
3-way Station Control Unit £1-20. P & P 25p.
6-way Station Control Unit (Special Offer) £1-00.
Power Supply Prtd Circuit Board £1-00. P & P 30p.
Res, Caps, Semiconds, etc. for above £5-80.
Mains Transformer for above £2-50. P & P 30p.
Add 124% VAT to price of goods. P & P all items 85p.
Callers welcome at shop premises.

MANOR SUPPLIES

172 WEST END LANE, LONDON NW6
{Near W. Hampstead Tube Sin.) Tel. 01-794 8751

12

NOBLE ELECTRONICS (P.W.)
26 Lioyd Street Altrincham Cheshire WA14 2DE
Tel: 061-941 4510
MAINS/BATTERY RADIO

% Super sensitive mains/
battery 3 band radio
receiver covering MW.VHF
(88- 108 MH3), AIR-PSB
(108-174 MH3), complete
with earpiece, shoulder
strap and telescopic aerial.
Size approx 256x18x10 cm.

buili-in condenser microphone, piano key controls,
earphone, clip-on carry strap, detachable plug-

in mains lead, autostop, DIN socket for record
and play back via radio or stereo unit, C60
cassette and microphone with on/off remote

£1 3 9 5 switch {motor control). )
" £19.95
DISCOUNT PRICE n

ALSO NOW AVAILABLE

DISCOUNT PRICE

POCKET SETS BATTERY ONLY

MW/VHF-AIR (88136 MH3) — oo £9.95 | All prices include p & p, VAT, Batteries,
Extra sensitive de-luxe version ..— ——— £11.45 | Guarantee & accessories. Full refund if not
MW/VHF (88-108 MH3) AIR-PSB completely satisfied. Fast repair service
(0B-T7T4 MH3) e e — £13.95 | free under guarantee.
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'RADIO EXCHANGE LIMITED

NEW ELECTRONIC
MASTER KIT

With special V.H.F. Tuner
Module to construct. A com-
pletely Solderless Electronic
Construction Kit, with ready
drilled Bakelite Panels, Nuts,
Boits, Wood Screws, etc. Also
in the kit: Transistors, Capaci-
tors, Resistors, Pots, Switches,
Wire, Sleeving, Knobs, Dials,
57 x 3" Loudspeaker and
l Speaker Case, Crystal Earpiece,
etc. Also ready wound Coils
and Ferrite Rod Aerial. These
are the Projects you can build
with the components supplied
with the kit, together with
comprehensive Instruction Man-
ual  Pictorial and  Circuit
Diagrams.
Projects:
V.H.F. Tuner Module % A.M. Tuner
Module % M.W. L.W. Diode Radio
% Six Transistor V.H.F. Earpiece
Radio % One Transistor M.W. L.W.
Radio % Two Transistor Metronome
with variable beat control % Three
Transistor_and Diode Radio M.W.
L.W. % Four Transistor Push Pull
Amplifier ¥ Eight Transistor V.H.F.
Loudspeaker Receiver % Variable
A.F. Oscillator ¥ Jiffy MuitiTester
% Four Transistor and Diode M.W.
LW. Radio % A.F.
Injector % Five Transistor Push Pull
Amplifier % Sensitive Hearing Aid
Amplifier % Three Transistor and
Diode Short Wave Radio % Signal
Tracer % Three Transistor Push Pull
Amplifier % One Transistor Class A
OQutput Stage to drive Loudspeaker
% Sensitive Transistor Pre-Amp
% Transistor Tester % Sensitive
Three Transistor Regenerative Radio
% Four Transistor M.W. L.W. and
Diode Tuner % Five Transistor
M.W. LW. Trawler Band Regenera-
tive Radio % Five Transistor V.H.F.
Tuner ¥ Three Transistor Code Prac-
tice Oscillator % Five Transistor
Regenerative Short Wave Radio
% Four Transistor and two Diodes
M.W. LW. Loudspeaker Radio
% Seven Transister M.W. L.W. Radio
with Loudspeaker Push Pull output
% One Transistor Home Broadcaster.

£14'99 +P&PELI 10

i

ELECTRONIC -,
CONSTRUCTIO
KéJ' E.C.K.2

Self Contained Multi-Band
V.H.F. Receiver Kit.

8 transistors and 3 diodes. Push
pull output. 3 in. loudspeaker,
gain control, 7 section chrome-
plated telescopic aerial, V.H.F.

tuning  capacitor,  resistors,
capacitors, transistors, etc. Will

receive T.V, sound, public
service band, aircraft, V.H.F.
local stations, etc. Operates

from a 9 voit P.P.7 battery (not
supplied with kit).
Complete kit of parts

£7.95* 1% 5o

R.F. Signal .

NEW MODEL R.K.1.

MultiBand A.M. Receiver.

M.W.LW. Trawler Band and
Three Short Wave Bands. Seven
Transistors and Four Diodes.
Push Pull Output stage. 57 x 3"
Loudspeaker. Internal Ferrite
Rod Aerial. Kit includes ali
parts to build it up including
Carrying Strap, Rubber Feet and
ready-drilled Panels. Compre-
hensive Instruction Manual for
stage by stage construction. Uses
P.P.9 Nine Volt Battery.

£8.99+ "

NEW ROAMER TEN
MODEL R.K.3.

Multiband V.H.F. and
A.M. Receiver. I3 Transistors
and Six Diodes. Quality §”
x 3" Loudspeaker

Wi ith Multiband V.H.F. section
covering Mobiles, Aircraft, T.V.
Sound, Public Service Band,
Local V.H.F. Stations, etc. and
Muitiband -A.M. section with
Airspaced Tuning Capacitor for
easier and accurate tuning,
covering M.W.1, M.W.2, LW.
Three Short Wave Bands S.W.1,
S.W.2, $.W.3 and Trawler Band.
Buiit-in Ferrite Rod Aerial for
Medium Wave, Long Wave and
Trawler Band, etc., Chrome-
plated 7 section Telescopic
Aerial, angled and rotatable for
peak Short Wave and V.H.F.
reception. Push-Pull output using
600mW Transistors. Gain. Wave-
Change and Tone Controls. Plus
two Slider Switches. Powered
by P.P.9—9 voit Battery.

Complete kit of parts including
carrying strap. Building Instruc-
tions and operating Manuals.

£14.79+18r

£1-10

solderless  Electronic
Kit. Build fifteen

Completely
Construction
projects including:—

Signal Injector @ Transistor

" Tester NPN-PNP @ 7 Transistor

Loudspeaker Radic MW/LW @ 5
Transistor Short Wave Radio.

Components include:

@® 24 Resistors @ 2! Capacitors
® 10 Transistors @ 5” x 3" Loud-
speaker @ Earpiece @ Mica Base-
board @ 3 |2-way Connectors
@® 2 Volume Controls @ 2 Slider
Switches @ | Tuning Condenser
@ 3 Knobs @ Ready Wound MW/
LW/SW Coils @ Ferrite Rod @ 6%
yards of wire @ | yard of sleeving, etc.
Complete kit of parts including
construction pians.

Total building costs:

£9.99+P&Pand

Ins. £1-10

E.V.6 PLUS ONE

V.H.F.

AIR
CONVERTER
KIT

Build this converter kit and
receive the aircraft band by

90p
EDU KIT JUNIOR

Solderless
Construction Kit. Build these pro-
jects without Soldering Iron or Sclder

Completely Electronic

% Crystal Radio Medium Wave
Coverage—No Battery necessary

% One Transistor Radio
% 2 Transistor Regenerative Radio

“% 3 Transistor Earpiece Radio
Medium Wave Coverage

Build this exciting new design.
Now with 7 Transistors and 4
dicdes. MW/LW. Powered by %V
battery. Ferrite rod aerial, tuning
condenser, volume control, and now
with  3in. loudspeaker. Attractive
case with red speaker grille. Size
9in. X 5%in. X 2%in, approx. Al
parts including Case and Plans.

Total Building Costs:

$£6.95 +P&Pand

Ins. 90p

RADIO CONSTRUCTION
KIT Q7 -

A  compact small
radio kit covering
Medium Wave and
Long Wave bands.
Rugged Micanite con-
struction and simple
square design allows ;
for easy carrying and positioning.
|deal for the Garage, Workroom,
Kitchen, et¢., has seven Transistors
and four Diodes, quality Loudspeaker,
ready wound Ferrite Rod Aerial and
Carrying Strap. Size 43" x 43" x 43.
All parts and plans excluding $v PP7
Battery.

£6-25* [ %™

POCKET
FIVE

NOW WITH23"LOUDSPEAKER
3 Tuneable wavebands. M.W.,
L.W., and Trawler Band, 7 stages,
5 transistors and 2 diodes,
supersensitive ferrite rod aerial,
attractive black and gold case.
Size 547 X< 14" x 34" approx.
All Parts including Case and
Plans.

Total Building Costs

£4-95 " (.2 500

To: RADIO EXCHANGE LTD
6iA High Street, Bedford MK40 ISA

@ Callers side entrance *‘Lavells” Shop.
@ Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.

Tel.: 0234 52367
Reg. No. 788372

nl\ prices
include VAT

. ) pr— PR RS
placing it by the side of a radio % 4 Transistor Medium Wave Loud-
tuned to medium wave or the speaker Bad'o. lenclose £ BN {1 U PP
VHF band and operating as Y% Electronic Noise Generator rrnenererereneneces .
shown in the instructions sup- +% Electronic Metronome
piied free with all parts. % 4 Transistor Push/Pull Amplifier L F: T 1 TR
Uses a retractable _chromg- All parts including Loudspeaker, Ear-
plated telescopic aerial, gain piece, M.W. Ferrite Road Aerial, Address .......cocoieiiiiiiiiiiii s R
control, V.H.F. tuning capacitor, Capacitors, Resistors, Transistors, etc.
transistor, etc. S1ze 547x ] 4"x 31", Complete kit of parts including
All parts including case and plans. construction plans.  F i rrrrrereeeeeae, TR R s A LA L] AL
£4 + P&Pand + P &P and
o .
Ins. 60p £6-95 Ins. 90p PWIT9  ceveevnnneeernnesennesesessssnesananeannneeneres
=gy
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* TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK

STEREO PRE-AMPLIFIERS

MC CPR1

CPR 1—THE ADVANCED PRE-AMPLIFIER .
The best pre-amplifier in the U.K. The superiority of the CPR 1 Is probably
in the disc stage. The overload inargin is a suPerb 40dB, this together with the
high siewing rate ensures clean top, even with high output cartridges trackin
eavily d C de distortion is eliminated by an unusua
design. R.I.A.A. is accurate to 1dB; signal to noise ratio is 70dB relative to
3-5mV; distortion <-005% at 30dB overtoad 20kHz.
Following this stage is the fiat gain/balance stage to bring tape, tuner, etc, up
to power amp. signal levels. Signal to noise ratlon 88db; siew-rate 3V/uS;
T.H.D. 20H2—20kHz <-008% et any level, F.E.T. muting. No controis are fitted.
ghe;eﬁss n(;tpravlsion for tone controis. CPR 1 sizeis 138 x 8¢ ¥ 20mm. Supply to
e volts.

MC 1—-PRE-PRE-AMPLIFIER

Suitable for nearly ail ing-coil cartridges. {iivity 70/170uV switchable

on the p.c.b, This module brings signais from the now popular jow output

moving-coil cartridges up to 3-5mV (typical signal required by most pre-amp

giscdinputs). Can be powered from a9V battery or from our REG 1 regutator
oard. :

" REG 1-POWER SUPPLY
The regulator module, REG { provides 15-0-15v to power the CPR 1 and MC .
. 1t can be used with any of our power amp supplies or our smalt transformer TR 6.
The power amp kit will accommodate it.

POWER AMPLIFIERS

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS——

POWER SUPPLIES

We produce suitable power supplies which use our superb TOROIDAL transformers only 50mm high
with a 120240 primary and Single bolt fixing (includ itors/brid 0 tifler).

POWER AMPLIFIER KIT

The kit Includes alf metalwork, heatsinks and hardware to house any two of our power amp modules
plus a power supply. It is contemporarily styled and its quality is consistent with that of our other
duct h instructi and full back-up service enables a novice to build it with con-

p D
fidence in a few hours.

zow:n AMPLIFIER MODULES POWER ;9:‘.".'.’, CRIMSON ELEKTRIK

E 608 60W/B ohms 35-0-36v £16-30 KIT .
CE 1004 100W/4 ohms 35-0-35v  £18-22 pRE.AMPS: 1A STAMFORD STREET,
CE 1008 100W//8 ohms 45-0-45v  £23:22 Thege are avail- LEICESTER. LEI 6NL
CE 1704 170W/4 ohms 45-0-45v. £29'92 aple in two ver- Tei:
CE 1708 170W/8 ohms 60-0-60v  £31-8 ginns—one  uses el: (4533 537722
TOROIDAL POWER SUPPLIES standard compo-
CPS1for2x CE6080r1x CE1004 £94-47 nents. and the
CPS2 for 2 x CE 1004 or 2/4 x other (the S) uses
CEBO8.....ovvivnrssrriasinses £16-32 MO resistors
ggsa for2 x CE1008 ort x where necessaty A{l prices shown are UK only and

-------------------- 17.58 andtantalum capa- jnciude VAT and post. COD 90p extra.

CPS51i0r1 x CE1708 «...-.... £100 limit, Export is no probiem, please
CPS6jor2 x CE1704 or2 = CE g{,’ﬁ{s g write for specific quote. Send large SAE
CE1708 .ovcovverinnrvnnncinns MCl or 3 international Reply Coup for
HEATSINKS ‘MCIS detalled information.

Light duty, 50mm, 2°C/W

it would be pointless to fist in so small a space the number of d di

educational and government establishments, etc.’'who have been usingéRlMSON
amps satisfactorily for quite some time. We have a reputation for the highest
quallty at the lowest prices. The power amp is available In five types, they ail
have the same specification: T.H.D. typicafly -01% any power 1kHz 8 ohms;
T.1.D. insignificant; slew rate imit25V/uS; signal to noise ratio 110dB; frequency
response 10Hz-35kHz, —3dB; stability ditional; p i dri any
lzosad safely: sensitivity 775mV (250mV or 100mV on request); size 120 x 80 <«

mm.

T 100m POWER SUPPLY
1-4°c1w‘...va.'.e.'uw.fo...".‘.' £2-20 REGI ... £675
Disco/group, 150mm, 1-1°C/W £2-85 TR6...... £4-75
Fan, 80mm, state 120 or 240v.... £18-50 BRIDGE
f&;! mcr:unzed onztwo 4‘38}‘\;‘1 gl‘}t‘YER' :Boax'ww Distributor !~

mm heatsinks, 2 x - v ain up {0 .
65°C max. with two 170W using 2 x 170W ‘MINIC TELEPRODUKYER
OGBS, v rvorenvnrarrtrreeces ‘96 amps and this BOX 12035: S-750 12
THERMAL CUT-OUT, 70°C.. £1-8¢ module BDi £5-40 UPPSALA 12, SWEDEN"

GLOUCESTER INDUSTRIAL
SALES AND AUGCTIONS LTD

Eastington Trading Estate, Nr. Stonehouse

Gloucester
Tel: STONEHOUSE 4118

(M.5. MOTORWAY-EXIT No. 13)

We hold regular monthly. Auction
Sales of mostly New Electronic and
Electrical Goods consisting of Tran-
sistors, Triacs, Integrated Circuits,
Diodes, Capacitors and Resistors,
together with Fractional Motors,
Transformers, Power Packs, etc. etc.
Phone or write to be put on our
Auction Mailing List.

Why not get in touch with our Mr.
Jack Bailey and enguire about our
terms for the disposal of your
surplus stocks etc. through our
Auctions.

BUILD-IT-YOURSELF

NEW/ EsTeRKr
° BASIC SERVICING
INSTRUMENTS WITH |

EASY STAGE BY STAGE BUILDING
- INSTRUCTIONS—IDEAL FOR THE AMATEUR

MULTI RANGE TEST METER

A general purpose meter covering all usual
ranges of A.C. and D.C. volts current and
resistance measurements

AUDIO SIGNAL GENERATOR

New design covering 10Hz to 10KHz
and variable output. Distortion less than
0-01% ideal for HIFI Testing.

OSCILLOSCOPE

A basic 3” general purpose cathode ray
oscilloscope for simple testing and
servicing work. Sensitivity 0-3 volts/cm

--—SEND NOW FOR FREE DETAILS -~
i

I To LERNAKITS, P.O. Box 156, Jetsey:

I Name

S ————

I

l Address___ - : I
| I

!
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All you want for Christmas!

Leave this page
open where it will
do the most good!

You know, almost as well as we know, where tc go
to get the components a home projects constructor
needs to pursue his hobby.

Either your nearest Lekrokit dealer. Or direct from
Lektrokit by mail order.

Because Lektrokit offer the most comprehensive
range of breadboarding and testing devices on earth.

Trouble is, the nice people who might give you
Lektrokit for Christmas probably haven't the faintest
idea what we—or even you—are on about.

So just tick the items you'd particularly like for
Christmas. And then leave this page openin a strategic
place!

Lektroklt Breadboards
FROM £3.25, inc p & p and VAT

Hole for hole, top value! Lektrokit breadboards are modular, so they
can be linked’ togetherto form any size. With a pitch of 0.1", even the
smallest breadboard—217L—can accept 8, 14, 16 or 18 pin Dil
sockets. You just take a component, choose a hole and push it in.

Model No. Contacts> Price, h . .
27 170 eaoe T Lektrokit IC Test Clips
234L 340 £5.75 [ ONLY £3.08inc p & p and VAT

248L 480 £6.65 [ . .
564R 512 £6.65 [ . Ten models to fit all DIP sizes.

Test clip grips IC's without
264L 640 £8.32 [ slipping or shorting between

(All prices include packing, postage and VAT). pinsgmakes testing IC’s on ———

H boards easier, aids removing odel rice
Lektroklt . and inserting DIP’s without TG-8 £4.38 (]
Super Strip SS2 .o damage. Each ICpincanbe TC-14  £3.08 [

R d VAT . brought up to a convenient T-16 £3.25 [ 1}
ONLY £11.05incp &p an o ¥ ) contact post for hooking test  TG-24  £9.28 [
Super Strip accepts all 3 leads or probe connections.  TG-40  £13.95 [}

DIP’s—as many as nine

14-pin at a time—and/or
TO-5's and discrete components.
With interconnections of any
solid wire up to 20 AWG.

Super Strip has 840 contact pomts
combining a power/signal distribution system
with a matrix of 640 contacts in groups of 5.
Distribution system has eight bus-bars, each
with 25 contact points.

LEKTROKIT COMPLETES THE CIRCUIT—FOR CHRISTMAS!

All | want for Christmas is what |’'vé marked above,

To Lektrokit Limited, London Road, Reading, Berks, RG6 1AZ.
Telephone Readlng (0734) 66911 6/7.

Piease supply the above (tick items required)—IMMEDIATELY.

CUT OUT THE COMPLETE ADVERTISEMENT AND SEND TO
LEKTROKIT

Lektrokit’s policy, as you know, is the right (All prices include packing, postage and VAT. All deliveries include name of nearest
product, whatever the project, at the right Lektrokit dealer—plus a FREE catalogue!)
price. Andit's backed by a nationwide network
of retailers. lenclose P.O./chequeforf . _.._........

But it could be that, whoever you get to
complete your Chrlstmas doesn't know NamMe e T i R R R I R s Iy et
where the Lektrokit retailers are. Sowe've
included an order coupon to help them—and ADArOSS i i i i cr e o S T e i ey 1w T e
you out!

................................................................. PW3
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ANOTHER
WORLD FIRST!

atronics

NEW
KEYBOARD KIT

Catronics Ltd are proud to announce the
introduction of the world’s first modular
Keyboard Kit available to the home constructor!

The printed circuit board is designed to take a maximum of 70 keys but may be
assembled with a smaller number of keys for a simpler keyboard.

The board is not dedicated to any specific coding, allowing it to be used for
any project whether it requires ASCI |, Baudot or any other code. This makes
it suitable for many projects including:
E.T.1.—System 68 MPU (54 keys)

Auto morse sender, etc.

The Keyswitches themseives are single pole push-to-make type
and require no extra mechanlcal mounting arrangements.

A legend sheet is provided with each kit enabling the construc=
tor to label the keys to suit individual requirements.
Catronics Price: Kit for 70 station Keyboard, £29-00.
Please add 50p for post & pkg

FREQUENCY
COUNTER CHIPS

We have the widest range of
counter chips in stock as follows:
74C926 £5-30; MK50395 £7-55; ICM 7208 £15-70; ICM T216C
£22-70; 1ICM T216D £19-65; ICM 7226 £27-20. Application
information also available. Try us for 7 segment displays,
display drivers and prescaler i.c.s.

SPEGIAL PRIGES FOP CHOS

i8p| 4018 90p | 4047 95p| 4082
18p| 4020 96p | 4049 52p|4508

£1-80; 4021 92p [ 4050 52p 4510
18p} 4023 22p (4051 74p|4511
18p| 4025 18p | 4053 8lp|4518
45p| 4030 &7p | 4060 £1-0714521
62p | 4040 90p | 4078 21p 4528
86p| 4042 £1-03|4081 2ip

Ail Plastic Range Metal fronted Range

Code No Size (mm) Price Size (mm Price
65—2514F | 100 x 50 x 25 | £1-70 85 x 40 x 154 £2-67
65—2516G | 100 x 50 x 40 | £1-91 £2-91
65-2518H 120 x 65 x 40 | £2-15 £3-47
65-2520} 150 x 80 x 50 | £2-45 205 x 140 x 75 £4-06
65-2522K 188 » 110 x 60| £3-25 205 x 140 x 110} £5-27
75-1410] 1205 x 140 x 40 £3-64

Aluminium top panel--§5-3851A (120 x 65 x 40) £3-31

Sloping front panel—75-1798K (171 x 121 x 75/37:5) £4:30

Sloping front panel-—65-2523E (220 x 174 x 100/52) £6-70

19~ CARD FRAME/CASE SYSTEM
Card frame/case 71-3841-L £20-91

+£1-25 p&p.

71-3842-F 84
71-3843-A
71-3844-G
05-3979-K

71-3845-B

71-3846-H

09-1034-F

09-1040-}

10-1041-)

17-0267-H

Pair end plates

8” Module

4” Module

Veroboard

2" Front panel

1” Front panel

Veroboards (less Connector)

Plain Board (less Connector)

D.L.P. Board (less Connector)

Connector, plug, 31 way

Connector, socket, 31 way 17-0268-C

va D.1.P. Board 01-0044-C £i-12
All prices include VAT at current rates.

Please note our minimum U.K. post and packing charge, except
where indicated, is 30p. EXPORT ORDERS welcomed.
COMMUNICATIONS HOUSE

P’ 20 WALLINGTON SQUARE
WALLINGTON, SURREY SMé6 8RG
Tel: 01-669 6700 (9a.m. to 5.30p.m. Ip.m, Sat)
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Wilmslow
Audio

THE firm for speakers!

SEND 15P STAMP FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS,
KITS, CROSSOVERS ETC. AND DISCOUNT
PRICE LIST.

ATC @ AUDAX ® BAKER @ BOWERS & WiIL-
KINS ® CASTLE @ CELESTION @ CHARTWELL
COLES @ DALESFORD @ DECCA @ EMI @
EAGLE @ ELAC @ FANE @ GAUSS @ GOOD-
MANS @ HELME @ i.M.F. ® ISOPHON @ JR @
JORDAN WATTS @ KEF ® LEAK @ LOWTHER |
MCKENZIE @ MONITOR AUD!O @ PEERLESS
® RADFORD ® RAM @ RICHARD ALLAN @
SEAS @ TANNOY @ VIDEOTONE @ WHARFE-
DALE

WILMSLOW AUDIO oo, oo,

SWAN WOCRKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 1HF
Discount HiFi Etc. at 5 Swan Street and 10 Swan Street

Speakers, Mail Order & Export 0625 529599 - Hi-Fi 0625 526213

Practical Wireless, January 1979




VALVE MAIL ORDER CO.
CLIMAX HOUSE, FALLSBROOK ROAD,

LONDON SW16 6ED R
SPECIAL EXPRESS MAIL ORDER SERVICE
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EAF801 1-75* | EF40  1-15° | Ez40  1-25» | PCFB02{0-88 2:00 | 2AS15 16-00 | 6AV5GTS-74 | 6EWE ©:80° | 6SR7  6-75* | 30L1 G-84” { EB14A 260"
s
EB41  2:00% | EF41  1-20* | £241  {-25= | PCF805 1-44% | QQvo03-20A+ | 2D21f 0-80 | 6AV6+ 0-75° | 6Fe 0-78 | 6SS7  ¢-75% | 30L15 1-72° | 60807 6-BS
EB91t (-40° | EF42  2-00° | EZ80t+ 050 | PCF806 1-44* 16-50° | 3A5 1-3 o -0 :
EBC33 1-75* | EF501 ©-60° | EZ81+ 6-50 | PCF803 1-44° | Qovo0s-40AT 3CX100A5 6AX5GT3-10° | 6F28  9-16° | 6UBF  6-55* | 30Ps  8.92° | 61468 465"
EBC41 1-25* | EF80 0-50° | EZ90t o0-60¢ | PCL82{ o-80* 13-00° : 8B7 0-75 | 6H2N 6.75* | 6USAT ©-55* | 30P10  {-12* | 6159 5-0¢
EBC81 1-10° | EF83  1-75° | GZ32 0-75° | PCL83f 0-92* | R17 1-65 | 384+ ©-75° | 6Bs 6-78 | 6HAN  6-75° | 6V6GTt 0-65> | 30PLT 4-32° | 6442  15-00
9 - P . . 3vat 1-00* | 8BAsT 6-50° 6Hg 075" 6X41 ¢-60* | 30PLIZ 1-T72* 6973 3-52*
EBF80 0-50° | EF86f 0-60% | GZ341 1-52* | PCL8St 0-96* | R20 1-44 | 4CX250B17-56 | 6BA?7 5-12° | 6447  .-20° | 6X5GT 0-60% | 30PL14 1-88° | 7586  11-38*
EBFB3 1-25° | EF89  0-60% | KT61 3-50* | PCLE6T 0-85* | U18-20 2-50* | 5R4GYT 1-10* | 6BASA 3-15 | 6J6t 0 55° | 7B7 -00 o
EBF89t 0-45° | EF917 0-70° | KT66  5-00* Pcusoslaosfw u25  1-18° | 5U4G  1-52° .

EBL31 2-50* | EF92f ©0-75° | KT88 6-25* . u28 1-44° | SU4GB 2-26" | GBE6} 0-48* | 6K4N 9'75° | 7C8 1-25° | 50C5 0-70* | 8068 5-52
ECC40 1-25% | EF98 9-25" | KTWS61 1-75* PD500  3-60% UABCS0} 5V4GT 0-85° | 6BH6T 1-20 | 6K6GT 0-75* | 7H? 1-00* | B5A2 5-50 | 8136 2-44
ECC81{ 0-50° | EF1831 @-70° | KTWe62 1-75° PFL200 €-12* ¢:58* | 5Y3GT 0-85° | 6BJGT 1-20* | 6K7 0-75° TR7 1-50* | 90AG 7-26

ECC82t ¢-47* | EF1841 ¢-70* | KTWE3 1-75% PL38T 1-12* UAF42 ¢-73* | 523 1-50* { GBK4 4-29* | 6Ks 0-75° 1 787 2:25% | 90AV 718

lNTEGRATED GIRGU!TS 7454 0-18 | 7491 0-80 | 74118 1-00 | 74144  2:50 | 74173  1-40 | 74196 120 | TBA540Q TBA9Q
ML SR MR LR ey IR R IR e | reamod:
] : 7493 0-60 - 74147 - 14175 -90 : 55 :
700 016 | 412 026 | 7432 030 | 7472 033 | 7604 080 | 4121 040 | vaias o0 | veTe N30 ae0 2.3 3-22¢ | TCAT60A 1-38°
7401 0-16 | 7413 0-32 | 7433 0-36 | 7473 0-36 | 7495 0-72 | 14122 0-80 74150 1-60 | 74178 1-25 | 76013N 1-75* | TBAS560CQ
7402 016 | 7416 0-32 | 7437 0-32 | 7474 040 | 7400 080 | 74122  1:00 | 74451  o.85'| 74170  1.25 | LM309K 1:50 322%
7403 0-16 | 7417 0-32 | 7438 0-32 | 7475 054 | g0g7 300 | 14125 055 | juoy 4035 | 7460 1-15 | TAA5702-30° | TBA673 2-18° D".
7404 0-17 | 7420 0-17 | 7440 18 | 7478 040 | 200 . Mi26 055 | Lo . .50 | TAA630S TBAT00 1'52*
7405 0-16 | 7422 0-20 | 7441AN 0-85 | 7480 0-55 i ‘50 | 74128 o-60 5 0-85 1 74190 1 3-50* | TBA720Q
7408 0-40 032 | 7442 072 | 482 075 | T4 045 | 7413  o-70 | 74156  0-85 | 74101  1-50 | 1pp 500 230+ | Sockets
7407 0-40 | 7425 0-30 | 7447AN 1-90 | 7483 0-90 | 74109 0-70 | 74138 @55 | 74157  0-75 | 74192  1-3§ 1-84* | TBA750Q
7408 0-20 | 7427 0-30 | 7450 0-18 | 7484 1-00 | 74110 0-50 | 74141 0-80 | 74150  2-10 | 74183  1-35 | TRAS20Q - 207 | BPIN 0-15
7409 0-20 | 7428 0-43 | 7451 0-18 | 7486 0-35 | 74111 088 | 74142 230 | 74170  2:30 | 74184 125 2- TBAS00 120 | 14PIN  0.15
7410 0-16 | 7430 0-17 | 7453 018 | 7490 852 | 74116 1-78 | 74043 250 | 74172 4-40 | 74195  1-00 | TBAS30 1-98° | TBA920 2-90 | 16 PIN 0-17
y 5ADP1 35-00 | VCR517B*  6-00
BASES GRT s SBP1- 1000 | VCRSITC* 660 THORN NEW LIFE COLOUR TUBES FULLY GUARANTEED
5CP1* 5-00 - ~E—
B7G unskirted 0-15 1CP31 31-00 5CP1A 40-0 Tube Bases 0-75 R .
BIG skirted 0-30 | 2AP1* 8-50 | SEPISA s-og *=Surplus A48-191/192X 42-32 | A63-200X 52:50
BY9A unskirted 0-15 gg;} :::g SUPT* 500 | VAT 8% A51-110X 44-00 | A66-120X 5361
B9A skirted 0'3¢ | app1* 5-00 | DGT-5 25-00 o . _ .
intOctal  0-20 | 3EGI*  ~ T-00 | DGJ32  36:00 A56-120X . 4572 A67-120X 5361 |
Loctal 0-55 | 3FPT* 3-.00 | DH3-91 31-00 AB5-14X 45.72 | A67-150X 54-60
spinDIL 015 | 3GEL 0 | Vo 5
:; ":" g:t 015 | 35pos 800 | VCR138*  10-00 ~ AVAILABLE FROM STOCK FOR COLLECTION ONLY—OLD TUBE
pin 017 | 3JP7* 10:00 | VCRI38A* $2-50
Valve screening 3KP1* 15-00 VCR139A* 8-00 MUST BE RETURNED. ADD VAT 12:%
cansallslzes 0-30 | 3RPi* 3500 | VCRS1TA* 10-00
Terms of busi : CWO. post and king valves and semiconductors 25p per order. CRTs 75p. Items marked* add 12§% - 8 =677
VAT. Others 8%. 1 Indicates cheap ion at surplus, but also available by leading UK and USA manufacturers. P'ioee Telephone o1 2424
ruling at time of d. teh. A it facillties ilable to approved companies with minimum crder charge £10. Carrlage and Telex 946708

packing £1 on credit orders. Over 10,000 types of valves, tubes and semiconductors in stock. PAP 8% VAT E & O.E.
QUOTATIONS FOR ANY TYPE NOT LISTEO SAE.
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AL120

AUDIO
AMPLIFIER
{With integral
heat sink and
short-circuit
protection).

£11.95

+8%V.AT.P.&P.35p W o

with distortion jevels below 05%. Ideal for domestic use.

ponents ensure continuous operation at high output levels.

High quality audio accessories from BI-PAK

METERS

i & Tuning Meter
Miniature moving-coii meter for stereo balance
indicator for FM or similar
application. Pointer at centre indicates zero or null
position. Robust construction. Sensitivity: i
100-0—100MA, Dimensions: 23 x 22 'x 26mm.
ofn 1318.£1.95 +8% V.A.T. p&p 35p.

OUTPUT POWER 50, Watts RM.S.
SUPPLY 70 Watts
LOAD IMPEDANCE 816 ohms Bal
TJOTAL HARMONIG DISTORTION  05% Max. (Typicalty 02%) indicator, . tuning
FREQUENCY RESPONSE=1dB  25Hz-20kHz
SENSITIVITY 500mV
MAX HEAT SINK TEMP. 45deg. C T

T DIMENSIONS 192 x 89 x 49 mm

introduced to fulfii the demand for a fuily protected power amp., capable of driving high quality speaker systems at up to 50w.,
Discos, P.A. systems, electronic organs etc. The generously rated com-

SUPPLIES

s PM 1 20 STABILISED POWER R

- iPM120/45 40-48v
SPW120/45 g5 : SPM120/55 50s5v
SMP120/55 S$PM120/65 60-65
SMP120/65 oY

GUTPUT CURRENT 2.5A

£5'80 RIPPLE 1A 100mV
+12§% VAT . 2A 150mV
P.& P.35p LY

SPM120 is a fixed voltage stabiliser available with an output voltage of either 45v, 55y, or 85v. Designed primarily for use in audio
applications. the stabiliser which provides output currents up to 2.5A., operates direct from a mains transformer requiring onty the
addition of 2 Electrolytic capacitors to complete the s/c protection.

and Tuning Meter

Clear view edgewise meter, Centre zero
application. Sensitivity: 100-0-100UA,
Dimensions: 45 x 22 x 34mm. o/n
1319. £2.00. +8% V.AT. p&p 35p.°

Miniature Level Meter
Moving coil, for accurate level indication for tape
recorders, amplifiers etc. Neat design, rugged con-
struction ~ will withstand five times rated value.
Sensitivity: FSD: 200UA. OdB: 130UA. Dimen-
sions: 23 x 22 x 26mm. o/n 1320. £2.80. +8%
V.AT. p&p 35p.

Vu Meter

Calibrated —20 to +3 and 0-100%. making it suit-
able for use as a recording level meter or as @
power output indicator. Sensitivity: 130uA.
Dimensions: 40 x 29mm. o/n 1321. £2.00. +8%
V.A.T. p&p 35p.

G E 1 nn Mkz Control Range +12d8
. Dynamic Range B 110dB
10 CHANNEL MONOGRAPHIC Maximum Output +15dB
EQUALISER ¥ j?equency Response 30Hz-20KHz (+1dB)
Power Supply 15-0—~15v.
£209;00 W . | Voitage Handiing input WVAMS.
;.‘é%p. ;IéAp.T' NEW THD. 005%

Only 165mm x 65mm x 50mm including the 10 x 10K tin slider potentiometers and knobs which are mounted on a board
positioned above the circuitry. In the frequency range of 31Hz to 20KHz you can cut and boost +12dB with the 10 stiders, each of
which has its frequency marked on the circuit board. The GE100 has numerous uses including mixers, P.A. systems and discos. it
will alsa greatly improve the sound reproduction of your existing audio equipment. Power Supply for GE100, o/d SG30 £3.80.

VPS30

REGULATED VARIABLE
STABILISED POWER SUPPLY

AC tnput Maximum 25v
Voltage Regulation 2-30v
Regulated Current 0-2A

£7 60 +8% V.A.T.

incorporating short circuit protection

P. & P. 35p "

This NEW versatile Regulated Variable Stabllised Power Supply with shoit circuit protection and cursent limiting. is a must for all
electronics enthusiasts. It incorporates adjustable voltage from
there is no need to bulid a separate power supply for each of your projects,
O—1ma (o/d 1310 or 1305}, phus a suitable shunt, a volimeter (o/d 1311 or 1
1899), it can be used again and again as a self-contained bench, power supply. eliminating the use of batteries and thus saving

2v-30v, with a current {imiting range of 0-2A. With this module
with the simple addition of a transformer (o/d 2033),
306), a 4700hm pot lo/d 1896), a 4K7 pot (o/d

££'s!
FREQUENCY RESPONSE 20Hz to 20kHz x 1dB
PAZ 0 0 TOTAL HARMONIC DISTORTION Less than 1% (Typically -70%)
STEREQ SENSITIVITY 1. TAPE 100mV/100 K ohms  For an
RE-AMP| INPUTS 2. RADIO TUNER 100mV/100 K ohms  output
P LIFIER 3. MAGNETIC P.U.  3-5mV/50 K ohms 500mV

MICROPHONES

DYNAMIC CASSETTE

For equipment requiring a high quality microphone. Sturdy, solid
moulded body in black with neat chrome surround. Pick-up pattern is
omnidirectional. On/Off switch, 1 metre of tough lead with Hloating 2.5
and 3.5mm plugs. Matching moulded strut. Impedance: 200 ohms.
Sensitivity: 90dB. Frequency: 90-10,000Hz. Size: 20mm dia %
120mm. o/n 1326, £1.50. + 125% V.A.T. p&p 35p.

DYNAMIC MICROPHONE

Superior quality portable cassette recorder mike with buiit-in remote
control switch and lead fitted with 5-pin 240° DIN piug {remote
switch} and 3-pin DIN plug microphone). Provides a direct repiace-
ment for those supplied with recorders. With detachable stand.
Omnidirectional. Impedance: 200 ohms. Freg. response: 100 1o
10.000Hz. Sensitivity: 79dB at 1,000Hz. o/n 1327. £2.65. + 123%
V.AT. p&p 35p.

RE —317: DYNAMIC MICROPHONE

Highiy sensitive, high-grade desk or hand mike suitable for use with
many pogular cassette decks. Incorporates On/Otf switch and 1 metre
lead with moulded standard jack plug. Complate with desk stand.
Omnidirectional. tmpedance: 5,000 chms. Freq. response: 100 at
12.000Hz, Sensitivity: (~7dB at 1.000Hz). o/n 1336. £4.10. + 124%
VAT p&p 35p. P
OMNIDIRECTIONAL CARDIOID

Powered by a 13v battery located within the aluminium body. Satin
silver finish with front disk protection to the diaphragm housing.
On/Off switch. Also with ‘Bushy’ tyge windshield, “U" bracket and
stem and extremely supple cable. Consumption: 0.2mA from 14v
battery providing approx., 8-10,000 hours continuous life, Impedance:
600 ohms, Sensitvity: 70dB. Frequency: 30-16,000Hz. Size: 23mm
dia + 267mm. o/n 1329. £12.80. 123% V.A.T. p&p 35p.

UNIDIRECTIONAL CARDIOID

Dual imp. 600 and_50,000 ohms. Response 50 to 14,000Hz
Sensitivity 54dB at 50K/ohms. Size: 1%” dia X 61" long. Weight
approx., 190gm. ofn 1328, £10.95. + 121% V.AT. p&p 35p.

STANDS
GOOSENECK CHROME FLEXIBLE HOLDERS
Length 320mm. o/n 1333. £2.40. + 121% V.AT. p&p 38p.
Length 515mm. o/n 1334. £3.40. + 123% V.A.T. p&p 35p.
FLOOR STAND Heavy chrome. Stow-away feet with rubber ends for
i stability. Draws 10 a height of 5' maximum. o/n 1335. +

EQUALISATION Within + 1dB from

20Hz to 20kHz

" TREBLE CONTROL RANGE

BASS CONTROL RANGE + 15dBs at 75Hz

+ 10-20dBs at 15kHz

SIGNAL/NOISE RATIO Better than 65dBs (All inputs}

£16.55

INPUT OVERLOAD Better than 2dBs {All inputs)

m
121% V.AT. p&p 85p.
BOOM ARM for use with the above stand. Heavy chromed metal, it
gi(\)zes 30" reach from the stand. o/n 1337 £8.00. + 123% V.AT. p&p
70p.

WINDSHIELD COVERS

o/n 1531 Medium per pair £1.20. + 123% V.AT. p&p 35p. o/n 1332
Large per pair £1.80. + 124% V.AT. p&p 35p.

+124% V.AT.

SUPPLY 35 to 706v

P.&P.40p

DiMENSIONS 300 x 90 x 33mm (less controls}

The PA200 is basically our popular PA100. Modifications
AL250 amplifiers.

have been made to make it compatible with the higher output AL120 and

HEADPHONES

A top quaiity headphone with cushioned earpads and
headband. Separate balance/volume controis. Stereo
or Mono switch. Impedance: 8 ohms. Frequency: 30
18,000M4z. o/n 884. £8.70. + 121% V.AT. p&p 70p.
A brilliant compromise between price and perfor-
mance. Superb stereo reproduction for the
newcomer to Hi-Fi. Impedance 8 ohms. Frequency:
38—15,000Hz. o/n 885, £4.40. + 123% V.A.T. p&p
50p.

ADAPTORS

AC-DC enabies a large range of battery powered radios, recorders,
calculators to be run off the mains. {220-240v AC) Switchable for 6,
75 or 9 volts. Current rating 2,500mA. Polarity reversing switch.
Universal plug incorporated. o/n 137. £3.95. + 125% V.AT. p&p 35p.
DC-DC for use in all cars, boats etc., with pos. or neg. earth for a
regulated output of 8, 2.5 or 9 volts DC at 1A max. For radios,
recorders etc. o/n 13B. £2.80. + 121% V.AT. p&p 32p.

BIB

HI-FI ACCESSORIES
Parallel Tracking GROOV KLEEN
The very latest in automatic record cleaning. Desig-
ned to suit all modern single play decks. Simpis to fit,
it is extremely efficient. Complete with two types of
base and three height extensions. o/n 8101. £3.68.
+ 8% V.AT. p&p 35p.
Cassette Tape Editing Kit
Enables cassette tapes to be edited and joined easily,
quickly and accurately. Kit comprises: Tape Splicer 3
{3.2mm). 2 Precision Tape Cutters. Tape Piercer.
9 Self-adhesive Labels. Resl of Spiicing Tape. 3
Winders and removers and instructions, afl in a
handy wallet. o/n 811. £2,40. + V.A.T. p&p 35p

CROSSOVER NETWORKS

2-WAY channels for high and low frequencies to correct speakers —
high to tweeters, low to woofers. Complete with instructions. Fre-
quency: 3,000Hz. o/n 1904, £1.10. + 121% V.AT. p&p 35p.

2-WAY for 8 ohm speakers up to 30 watts. Frequency: .3KHz. o/n
1905. £1.65. + 123% V.A.T. p&p 35p.

3-WAY for'8 ohms speakers up to 30 watts. Frequency: 800Hz and
1.5KHz. o/n 1906. £2.95. + 124% V.AT. p&p 35p.

GROQV-STAT

The BIB Groov-Stat static reducer neutralises the
static charge on records and other plastic surfaces.
o/n 8103. £5.45. + 8% V.AT. p&p 35p.

Cassette Head Cleaner

Essential for Cleaning of tape heads, capstans and
roliers. Pack contains Tape Head Applicator and tape
head polisher tools. Plus bottle of special formula
cleaning fluid and full instructions. o/n 832, £0.56. +
123% V.AT. p&p 35p.

CASES

TEAK 30, 32 X 23 X 8cm, designed mainly for use with our stereo 30

Audio System but has proved very helpful to home constructors. Fitted

\%v(i)th sofid uncut front and back. ofn 139. £5.45, + 123% V.AT. p&p
p.

TEAK 60, 42 x 28 x 9cm, for use with ALBO/MK60 Audio Kit. Ussful

for the home constructor requiring an amplifier sleeve — has no front or

back panel, o/n 140. £7.00. + 121% V.AT. p&p 85p.

AUDIO LEADS

107  FM indoor Ribbon Aeriat £0.60"
113 3.5mm Jack plug to 3.6mm jack plug. Length 1.5m  £0.76%
114 5 pin DIN plug to 3.5mm. Jack connected

to pins 3&5. Length 1.5m £0.85°
115 5 pin DIN plug to 3.5mm. Jack connected

to pins 1&4. Length 1.6m £0.85"
116  Car aerial extension. Screened insulated

lead. Fitted plug & skt. £1.10*
117  AC mains connecting lead for Cassette

recorders & radios. 2 metres £0.68"
118 5 pin DIN phono plug to stereo

headphone jack socket . £1.05"
119 2 + 2 pin DIN plugs to stereo jack socket

with attenuation network for stereo

headphones. Length 0.2m £0.90"
120  Car stereo connector. Variabie geometry

plug to fit most car cassette, 8 rack

cartridge & combination units. Supplied

with inline fused power lead and instructions. £0.60*
123  6.6m Coiled Guitar Lead Mano Jack Plug

to Mono Jack Plug BLACK £1.50*
124 3 pin DIN piug to 3 pin DIN plug. Length 1.5m £0.75"
125 5 pin DIN plug to 5 pin DIN piug. Length 1.5m £0.75
126 5 pin DIN plug to Tinned open end. Length 1.5m £0.76*
127 5 pin DIN plug to 4 Phono Piugs.

Alf colour coded. Length 1.5m £1.30°
128 5 pin DIN plug to 5 pin DIN socket. Length 1.5m £0.80*
129 5 pin DIN plug to 5 pin DIN plug mirror

image. Length 1.5m 1.06*
130 2 pin DIN plug to 2 pin DIN inline socket. Length 5m £0.68*
131 5 pin DIN plug to 3 pin DIN plug 1&4

and 3&5. Length 1.5m .83
132 2 pin DIN plug to 2 pin DIN socket. Length 10m £0.98*
133 5 pin DIN plug to 2 phono plugs.

Connected pins 3&5. Length 1.5m £0.75*
134  5pin DIN plug to 2 phono sockets.

Connected pins 3&5. Length 23cm £0.68*
135 5 pin DIN socket to 2 phono plugs.

Connected pins 3&5. Length 23cm £0.68*
136  Coiled stereo headphone extension lead.

Black. Length 6m £1.75*
178  AC mains lead for calculators etc. £0.45*°

Please add 8% V.A.T. to all the above.
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$450

STEREO % ‘i‘ﬁ&”
iy
FM TUNER ,a;}\ a;*}..z

Fitted with
phase lock-loop

£23-24

+ 40p p&p
+12;% VAT

TN

High quality audio modules for Stereo and mono

__FREQUENCY RANGE
SENSITIVITY |
_BANDWIDTH
SPURIOUS REJECTION
SELECTIVITY + 400 kHz
TAUDIO OUTPUT (22°5 kHz deviation) 100 mv
STEREO SEPARATION 30dB
'SUPPLY REQUIREMENTS 20 to 30V (30mA max)
“"AERIAL IMPEDANCE 75 ohms
DIMENSIONS ~ 2 K

 88-108 Mhz

240mm « 110mm « 32mm

The 450 Tuner provides instant programme selectio

Features include FET input stage. Vari-Cap diode tu

n at the touch of a button ensuring accurate tuning of 4 pre-selected
stations, any of which may be altered as often as you choose, simply by changing the settings of the pre-set contrals.

ning. Switched AFC LED Stereo Indicator.

Stereo 30

COMPLETE
AUDIO
CHASs!s
£19-18

+ 40 p&p
+ 12;°% VAT

7+ IwRMS.

OUTPUT POWER ___ 7 Watts RMS .
"LOAD IMPEDANCE 8 ohms |
TOTAL HARMONIC DISTORTION Less than -5% (Typically -3%)

SUPPLY

MPA30

MAGNETIC CARTRIDGE
PRE-AMPLIFIER

Enjoy the quality of a £2'98
magnetic cartridge with your +35p p&p
existing ceramic equipment using + 12} % VAT
the MP A 30 which is a high quality pre-

amplifier enabling magnetic cartridges to be used where tacilities
exist for the use of ceramic cartridges only.

3-5 mV for 160 mV output

. "Within £ 1 dB from 20 Hz to

" DIMENSIONS

FREQUENCY RESPONSE 50 Hzto20kHz & 3dBs
TONE CONTROL RANGE " F 12 dBs at 100Hz and 10kHz.
SENSITIVITY 190 mV for full output B
INPUT IMPEDANCE " 1Mohms s
TRANSFORMER REQUIREMENTS 22 V.A.C. rated at 1A~
DIMENSIONS T T

(Less controls and panel}

200mm -~ 130mm x 33mm

The Sterec 30 comprises a compiete sterco pre-ampl
of a transfarmer or overwind will produce a high qu

mounting brackets.

ifier, power amplifiers and power supply. This, with onty the addition
ality audio unit suitable for use with a wide range ol inputs i.e. high

quality ceramic pick-up, stereo tuner, stereo tape deck etc. Simple to Install, capable of producing really first class rgsul!s.
this unit Is supplied with full instructions. black front panel, knobs, main switch, fuse and fuse holder and universal

25w

AL60

AUDIO
AMPLIFIER

MODULE
25 Watts RMS
£4-69

+ 12{% VAT

+ 35p p&p

OUTPUT POWER _
SUPPLY —
“"LOAD IMPEDANCE

TOTAL HARMONIC
FREQUENCY RESPONSE

_ 25 Watts RMS

BISTORTION Less than 1% (Typically -06%)
20 Hz to 30 kHz x 2 dBi

TSENSITIVITY B 280 mV for full output
| "MAX. HEAT SINK TEMPERATURE 90°C o
DIMENSIONS 103mm > 64mm > 15mm

PA12

STEREQ

PRE-AMPLIFIER

The PA12 Stereo Pre-

Amplifier chassis Is designed and recommended for use with the

Al 20/30 Audioc Amplifier Modules, the PS12 power supply and the

T538 Transformer, Fealures inctude on/oft volume. Baiance, Bass

and Treble controls. Complete with tape output.

FREQUENCY RESPONSE 20 Hz-20 kHz (—3dB)
_BASS CONTROL + 12 dB at 60 H

TREBLE CONTROL

_TRE! I E14dBati0kHz
INPUT IMPEDANCE 1 Meg_of

£7-78

+ 30p php
+ 12:% VAT

_CROSSTALK
SIGNAL/NOISE RATIO
OVERLOAD FACTOR

TAPE OUTPUT IMPEDA
DIMENSIONS

25 K ohms

152mm » 84mm - 25mm

This high quality audio amplifier module is for use in
to 25 RMS with distortion levels below 0-1%.

audio equipment and sterea amplifiers and provides output powers up

AUDIO
AMPLIFIER
MODULE
£7-34*
+ 35p p&p E
+ 3% VAT -

_ 35 Watts RMS
5 40-60 V
“LOAD IMPEDANCE §-16 ohms

“TOTAL HARMONIC DISTORTION _Less than 1% (Typically -06%)
FREQUENCY RESPONSE 20 Hzto 30 kHz x 2dBs
SENSITIVITY 280 mV for full output

T SINK TEMPERATURE 90°C

_MAX_HEAT §
DIMENSIONS 103mm < 64mm »

Bmm

The ALS0 is similar in design to the AL60 above and
distortion levels below 0-1%.

is of the same high quality but provides output powers up to 35W with

A|_250 125w rums.

POWER
AMPLIFIER

£17.82*

+ 40p p&p + 3% VAT

QUTPUT POWER 125 Watts RMS continuous

OPERATING VOLTAGE sV
LOADS . 4-16 ohms -
FREQUENCY RESPONSE 25 Hz 20 kHz measured
. W g o eetlOWllS, L
SENSITIVITY FOR 100 WATTS
O/P AT 1 kHz . 450 my ey
TINPUT IMPEDANCE 33 K ohms L

TOTAL HARMONIC DISTORTION

50 WATTS into 4 ohms 1%

50 WATTS into B ohms 0-06%

PS12 POWER SUPPLY MODULE

Power supply for AL20A-30A,
PA12, 5450 etc.
Transformer T538.

Input A.C. Voltage 15-20V.
Output D.C. Voltage 22-30V
approx. {Dependent upon
input.)

Output Current 800mA
maximum.

Dimensions 60 x 43 x 26mm.

£1-50

+ 123% VAT + 35p p&p.

This unit, designated AL250, is a power amplifier providing an output of up to 125W RMS, into a 4 ohm load.

10w

AL30A

MAXIMUM SUPPLY VOLTAGE
POWER OUTPUT for 2% THD
TOTAL HARMONIC DISTORTION
LOAD IMPEDANCE
INPUT IMPEDANCE

30V )
10 Watts RMS
Less than "28%
8-16 ohms
100 K ohms

AUDIO R.M.S.
AMPLIFIER

MODULES

£3.79  + 350080

50 Hz-25 kHz 4 3 dBs
75 mV for full output
74mm x 83mm x 28mm

_FREQUENCY RESPONSE
SENSITIVITY
DIMENSIONS

BP124 SIREN ALARM
MODULE

American Police screamer
powered from any 12 voit supply
into 4 or 8 ohm speaker.
Ideal for car burglar alarm,
freezer break-down, and
other security purposes.

ONLY £3:50

+ 8% VAT + 35p p&p.

e

+ 12;% VAT
These low cost 5and 10 watt modules offer the u

tmost in reliability and performance, whilst being compactin size.

MAG0 HI-FI AMPLIFIER KIT

Build you own top quality amplifier. save yoursell pounds. The
MABO kit comprises the following Bl-kits modules, 2 x AL60 amps,
1 x PA100 pre-amp, 1 x SPM80 stab. power supply. 1 x BMT80
transi. giving 17 watts RMS per channet STEREO. All modules
covered by the Bi-PAK satisfaction or money back guarantee.
Details of the above modules are In this ad.

Price £32:00 + 12;% VAT + 62p p&p.

SPM80 &

STABILISED
POWER SUPPLY

£4-40 + 35p p&p

INPUT A.C. VOLTAGE

OUTPUT D.C. VOLTAGE
“OUTPUT CURRENT
_OVERLOAD CURRENT

33-40Vv

33 V nominal

10 mA-1-5 amps
1:7 amps approx.

TC60 KIT

A beautifutly designed genuine TEAK WOOD veneered cabinet
to put the professional touches to your home built amplifier. Full
set of parts incl. Front & Back Panels, Knobs, Chassis, Fuses,
Sockets, Noen, etc. Ideal for the MAGBQ. Size: 425mm * 290mm >

"DIMENSIONS 105mm » 63mm x 30mm

+ 12;% VAT
Designed to power two AL60s at

15 Watts per channel simuitaneously. Circuit Techniques inciude full short circuit

g5mm.
Price £19-95 + 121% VAT + 86p p&p

£16.05

protection.
P 1 00 FREQUENCY RESPONSE 20 Hz to 20 kHz x 1dB
A _TOTAL HARMONIC DISTORTION Less than 1% (Typically -07%)
STEREO SENSITIVITY 1. TAPE 100 mV/100 K ohms | For an
PRE-AMPLIFIER INPUTS 2. RADIO TUNER 100 mV/100 K ohms } output
3. MAGNETIC P.U. 3-5mV/50 Kohms } 250 mV

" Within £ 1 dB from
20 Hz'to 20 kHz

&+ 15 dBs at 75 Hz
+ 10-20 dBs at 15 kHz
Better than 65 dBs {All inputs)
Befter than 26 dBs (All inputs)
2010 40 V.
300 x 90 x 33mm (less cantrols)

“EQUALISATION

"BASS CONTROL RANGE _
"TREBLE CONTROL RANGE
"SIGNAL/NOISE RATIO

INPUT OVERLOAD

SUPPLY

DIMENSIONS

+ 40p p&p
+121% VAT
A top quality stereo pre-ampiifier and tone control

two filters for high and low frequencies.

unit, the PA100 provides a comprehensive solution to the front end

requirements of stereo amplifiers or audio units. The six push button selector switch gives a choice of inputs together with

TRANSFORMERS

T538 For use with 5.450 AL3IDA MPA30

Order No. 2036 Price: £3-20 + 55p p&p + 12}% VAT
T2050 For use with Stereo 30
Order No. 2050 Price: £3°25 + 55p p&p + 121% VAT

i
BMTB0 For use with AL60 SPMBO
Qrder No. 2034 Price: £5-40 + 86p p&p + 123% VAT
BMT250 For use with AL250
Order No. 2035

Price: £6-35 + £1-10 p&p + 121% VAT

DEPT. PWI, P.O. Box 6, Ware, Herts.
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A Casetor Change

metal detector first appeared in Practical Wireless. Since then, as technology

IT is more than seven years since an article describing the construction of a

has progressed, new types of detector have been developed and appeared
on the market, and several more designs have been published in our pages.
This month, we present a Pulse Induction detector, the PW *'Sandbanks”, plus
a feature on metal detectors and their use.

It can be argued that metal detecting is not a subject appropriate to PW,
though it has an affinity to radio or more closely to radiolocation, in that a field
is radiated, and the effect of an object within that field is monitored by some
sort of receiving system. One thing which cannot be disputed is the amazing
rise in popularity of this hobby of searching for buried objects. During 1977, the
Home Office issued some 24,000 “Pipe Finder" licences. In 1978, the figure had
reached 30,000 by September, and during October licence applications were
flooding in at a rate twice that of the 1977 average. This resulted in the
accumulation of a back log of several thousand applications, and a wait of some

weeks before licences were despatched.

The suggestion has been put forward that metal detector users could be
granted ‘‘blanket” licences, authorising them to use any machine which has
received Home Office approval. At present, anyone buying or building a new
detector has to obtain a new licence, and this must obviously increase the
number of applications being dealt with, perhaps unnecessarily. After all, the
current system of issuing.a licence only for a named brand does no more to
prevent the unscrupulous from using a detector which has not been approved.

*

*

I wonder how many readers have noticed that Practical Wireless issues are
numbered in annual volumes which run from May to April? Or at least they did;
commencing with this issue, they change to January to December. The previous
rather odd arrangement came about when the magazine changed from its
original weekly format to monthly in the 1940s. Volume 54 therefore comprises
eight issues from May to December 1978, and Volume 55 begins this month.

I hope this change will have removed a source of occasional confusion.

*

*

May | take this opportunity to wish all our readers a very happy Christmas and
a healthy and prosperous 1979, on behalf of all the staff on PW.

@Pmsum\uw

DN
(=)

2 weapons business.

2 Dick Ganderton—Assistant
. Editor

Dick joined PW a year ago after six

years as Features Editor of Electronics

Weekly. His entire working life has

: been spent in professional electronics

ncluding ten years in the guided
He turned to
echnical journalism, still in electron-

= ics, some twelve years ago.

Much of his spare time is devoted to

. model engineering and serious railway
i modelling to P4 and Scale Seven

standards. As an active member of

the EM Gauge Society he edits their
journal. Other interests are radio
control, dinghy sailing, and a Honda
400/4.

Married for fifteen years to a wife
who mostly tolerates his long hours
in ‘the shed’, he has a daughter and
two sons. Dick now lives in Verwood,
enjoying the peaceful life after the
hectic existence of working in London,
and missing the privilege of helping
to keep British Rail insolvent.
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‘Sounds Vintage’

Readers who are interested in early
electronic equipment will be pleased
to know a magazine is to be launched
exclusively for the vintage enthusiast.

*Sounds Vintage' will be published
bi-monthly, catering for those
interested in vintage wireless, gramo-
phones and cylinder machines, vintage
amplifiers, pre-war literature, practical
hints on the care, maintenance and
restoration of vintage equipment, news
from the major auction rooms, readers’
letters and wants, and—in fact—any-
thing which will be of interest to the
collector,

Starting off as a 32-page A4 pre-
sentation, ‘Sounds Vintage' will be
available on subscription only. Issue
No. 1 is scheduled for publication in
mid-danuary 1979. The annual sub-
scription will be £5-80 inland, £6-80
overseas, postage paid. A special
offer is being made for issue No. 1
only—a sample single copy at 65p
post-paid from: ‘Sounds Vintage', 28
Chestwood Close, Billericay, Essex.

Technical Literature

General instrument Microelec-
tronics have issued a new product
guide describing the company’s com-
plete range of MOS-LSI microcircuit
products.

The 24-page guide lists product
types, functions, brief parameters
and special features in many different
application areas, including micro-
processors, t.v. games, domestic ap-
pliances, industrial, radio & t.v., tele-
communications, etc. It also includes
details of GIM’'s MOSFET range.

Copies may be obtained free of
charge from G.I.M. Ltd., Regency
House, 1-4 Warwick Street, London
W1R 5WB. Tel: 01-439 1891.

The new guide to Mullard ‘pre-
ferred’ power transistors is now
available. Categories included are
complementary power transistors,
complementary Dariingtons, npn high-
voltage transistors, npn switching
power transistors and transistors for
switched-mode power supplies. Also
included in the guide are recom-
mended power transistor line-ups and
an equivalents list.

Requests for copies should be
addressed to Central Enquiry Handling
Unit, Mullard Ltd., New Road, Mitcham,
Surrey.
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CRT invesiment

Mullard Ltd. have announced details
of a £24m investment programme to
further improve manufacturing facili-
ties at the company’s colour t.v. tube
assembly plant at Durham and to
establish a 20inch 90° tube production
line at their Simonstone plant, to be
known as Project Vanguard.

Backed by a £4-5m grant under the
Government’s industry support
scheme, the programme covers a
three-year period. Investment at
Simonstone will total £13-1m and at
Durham £7-8m.

Further investments of £2-4m will
be made at Washington, which pro-
duces the neck components for the
tube, and £0-9m at Crossens where
the related magnetic components are
manufactured. Together, these plants
employ some 4000 people engaged

directly or indirectly in twv. tube
production.
Mullard is now the UK's only

manufacturer of picture tubes, follow-
ing the closure of the Thorn plant in
1977.

New catalogues

Carel Components latest Product
Guide and Price List is now ready for
distribution.

The catalogue, which covers Carel
Components’ comprehensive product
range of ‘Sure Connections and
Practical Devices' is obtainable free
upon request from: Care/ Components,
40-44 The Broadway, Wimbledon SW19
1S8Q. Tel: 01-540 7186.

Home Radios’ latest catalogue is
now available. A number of items for
which the company experienced little
demand have been dropped, resulting
in the catalogue being a little slimmer.
However, the company hope to com-
pensate for this by expanding the
‘Bargain List' over the next few months.

The price is £1-00 plus 25p P&P
from: Home Radio (Components) Ltd.,
234-240 London Road, Mitcham, Surrey
CR4 3HD. Tel: 01-648 8422.

Ace Mailtronix Ltd. mail order
catalogue issue 2, covers components
kits, modules, tools, test equipment
and audio accessories. The catalogue
costs 30p, which is refundable with an
order of £5-00 or over.

Following the policy change by
not to supply R.S. Com-
ponents products  (see News
column — November 1978), Ace Mail-

tronix Ltd. have undertaken to obtain
any current R.S. item subject to a
minimum order of £2-00.

For details of prices of R.S. items
and applications for the catalogue,
please contact: Ace Mailtronix Ltd.,
Tootal Street, Wakefield, West York-
shire WF1 5JR. Tel : (0924) 250375.

Verospeed the fast-turnround com-
ponent suppliers, inform us that their
latest catalogue is now available. To
obtain this free, expanded catalogue,
apply to: Verospeed, Barton Park
Industrial Estate, Eastleigh, Hants. Tel:
(0703) 618525. -

The latest Radio and Electronics
Books catalogue is now available
from Bernard Babani (publishing)
Lid., if you apply enclosing a stamped
addressed envelope. Bernard Babani
(Publishing) Ltd., The Grampians, Shep-
herds Bush Road, London W6 7NF.
Tel: 01-603 2581.

Vero push retail side
A new, bright packaging style has
been adopted by Vero Electronics to
protect and promote the range of their
products offered to the home con-
structor. The larger boxes will be
individually packed in cartons, while
smaller items will be bubble packed.
The extra costs of bubble packing will
be offset by reduced handling costs
during manufacture, so that the end
price to the constructor will not alter.
A catalogue of Vero Products for
the Home Constructor is available,
price 10p, from Vero stockists or
direct from: The Retail Dept., Vero
Electronics Ltd., Industrial Estate,
Chandler’s Ford, Hants SO5 3ZR.
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This part of the Dorchester project deals with the
construction and the complete circuit is shown in
Fig. 7. To those of you weaned on valves—and even
transistors—the TDA1090 should be something of a
revelation in terms of parts-count shrinkage. In keep-
ing with the policy of designing a readily repeatable
unit, all switching is performed with devices which
fit directly on to the p.c.b., thus greatly reducing the
chance of mis-wiring such a complex arrangement.

The fact that the TDA1090 requires only single
coupling to the oscillator coil is a significant factor
in making this design possible. As it is, some under-
board link wiring is essential if some very necessary
earth plane areas are not to be chopped and become
parasitic v.h.f. tuned ‘lines’.

The coils are selected from the recently expanded
range of Toko short-wave devices and fit between
the switch modules. Their impedances are generally
somewhat higher than those usually associated with
bipolar circuitry, since the input resistance" of the
a.m. mixer stage is relatively high at 5kQ.

Fach coil is provided with a frimmer, with the
exception of the Lw. coil on the rod antenna. A fer-
rite rod is used for the usual m.w./l.w. as it offers
better immunity to the electrostatic interference asso-
ciated with wire antennas at these frequencies. A
coupling coil may nevertheless be provided if re-
quired, but a separate antenna to that used for short
waves is advised.

The i.f. filtering for the a.m. system employs a
Toko MFH series mechanical unit. These are avail-
able in many bandwidths and the board is adaptable
to the CFU and CFM 2 ceramic and mechanical series.

In this project, a 4 or 5kHz bandwidth is used.
Whilst this may seem low for the usual m.w. and l.w.

22

channel spacings, it is quite necessary for s.w. recep-
tion, where all the channels are far closer and likely
to cause mutual interference.

The only additional points of note with regard to
f.m. are the quadrature feed choke and low pass
(birdie) filter. The quadrature choke is a tuneable
screened type L132, as opposed to the more usual
fixed variety. It performs a dual function—primarily
screening the radiation of 10-7MHz squarewaves from
the rest of the circuit, but also providing a means of
adjustment to the detector injection level on f.m.,
thus achieving optimum muting operation.

The birdie filter used is of LC construction. Too
many modern designs overlook the basic benefits of
the LC filter in this position, favouring instead more
complex (and often more ineffective) active arrange-
ments. The pi-LC filter provides a virtually flat res-
ponse from d.c. to 55kHz and, most important, it
effectively decouples all the remaining if. and if.
harmonics from the audio which is fed to the decoder
stage. A pre-decoder pre-amplifier drives the 1310
circuit with a reasonably high level of composite
signal to ensure a good signal-to-noise ratio. Output
terminations along one edge provide the majority of
connection points.

Construction

The component layout (Fig. 8b) describes the loca-
tion of all parts used in the tuner. A printed circuit of
the given design is virtually essential if repeatable
performance is to be achieved, the layout of r.f. stages
being particularly critical.

>
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Fig. 7: (right) The complete circuit diagram
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Fig. 8a: (below) The copper side layout of the p.c.b. Fig. 8b: (right) The p.c.b. component placement
(shown full size) layout

<

1978 .

© IPC MagazinesLtd

As ever, the prime ‘caveat’ for the constructor is truly hopeless when it comes to wielding a soldering
to ensure good soldering. This may sound repetitive iron.
to those of you who have heard it all before, but Always use an iron that is hot enough. Broadly,
soldering is the first and last word in any electronics this means one which doesn’t leave great blobs of
project. Far too many theoreticians in electronics are flux at the joints, since this should evaporate in the
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process, leaving only a small residue. The hotter the
iron, the quicker the joinf will be made—and the
brighter and better your work will become. The tem-
perature should be such that the instrument will just
scorch a piece of wood without charring it rapidly.

Before fitting the tunerhead, remember to attach
a couple of wires to the connection of the a.m. gang
(Fig. 9) to feed through the underside of the board.
Connection may be made to the top of the tuning
gang, but the additional lengths of wire used in the
process will be an unnecessary source of . stray
capacity and unwanted pickup.

Connect Wires Before Mounting On PCB

o] o o] o] o [o]

AD232

Underside Of AT3302 Tunerhead

Fig. 9: A.M. tuning gang sections

The a.m. trimmers should be removed from the
gang, by unscrewing the points shown in Fig. 10: they
are provided for each individual range. The necessary
underboard linking, is given in Fig. 8b (don’t forget
the links on the top of the switch, also shown in the
basic layout plan. As a general guide, always fit
components with the most leads first, thus narrowing
down the numbers of holes for incorrect insertions.

AR
5 d oD c

lllIIHUIH‘HHHIIUHIIIHIHIU —{—

Top View Of Tunerhead

-

Fig. 10: A.M. trimmers to be removed

Testing and alignment procedures

The frequency ranges for the appropriate bands
are listed in Table 1, part 1. The f.m. tuner is fully
pre-aligned, and only the i.f. output coil of the tuner-
head is likely to require adjustment. The f.m. detec-
tor stage may be readily aligned in conjunction with
the built-in tuning meter, using the if. white noise

. to centre the detector stage on the centre-zero tuning
meter.

The mute pre-set must be fully anti-clockwise dur-
ing this process, and the core of L132 about 1 to 2
turns below the top of the assembly.

With the f.m. i.f. detector aligned, and using white
noise, turn the mute control to its threshold—i.e. until
the tuner just mutes. If proper muting cannot be
achieved, then a capacitor of between 220 and 330pF
should be placed across the output side of the first
f.m. ceramic i.f. filter to reduce the i.f. gain. This does
not adversely affect the f.m. sensitivity.

Practical Wireless, January 1979

Alternatively, L132 could be trimmed, but please
note that this approach will require re-tuning of the
detector stage quadrature coil after each adjustment.
A meter to monitor the control voltage at pin 14 will
indicate the status of this part of the circuit, and mute
will occur when the voltage at pin 14 is in the region
of 15 to 4-5 volts.

Since the f.m. tuning meter is centre zero, note
also that another amplitude-related function takes
place at the a.g.c. terminal, pin 15. However, a.g.c.
onset does not occur until a fairly sizeable level of
signal is present (100xV or so), and so this is not as
effective a feature as on the CA3089E.

With a.m., the first points to align are the i.f. stages.
The use of a ceramic or mechanical filter arrangement
will simplify this process quite considerably since a
wide-band signal injector may be used, simply adjust-
ing the a.m. detector coil for maximum noise. If this
is not -available a finger placed on the input to the
a.m. mixer stage will be found more than adequate
in all but the most remote of areas.

The mechanical if. filter will also need peaking to
match the circuit-——but not more than a couple of
turns. With the a.m. i.f. functional, select the m.w.
pushbutton, and tune around. The m.w. antenna coil’
should be about 3-5mm over the end of the rod, with
the trimmer capacitor across this coil about 20%
meshed. The oscillator trimmers for all a.m. stages
should be initially set to minimum capacitance.

It should not be too difficult to find out the a.m.
frequencies of local stations so, with the tuning capaci-
tor out of mesh, turn the core of the m.w. oscillator
coil until it is lined up on a known station at the top
end of the band. Mesh the trimmer approximately
30%, and re-adjust the core to recover the original
station. Turn now to the 1.f. end of the m.w. and find
a station. This time peak the signal by adjusting the
position of the coil on the ferrite rod. Return to the
h.f. end, and trim the antenna trimmer. Repeat the
process until no further improvement can be obtained.

Next month concludes this article with mechanieal
details and some useful thought on extending the
functions of the receiver.




l Rising solar cells

Japan is often called the Land of
the Rising Sun and its current interest
in solar celil technology supports this.
Among the many newer develop-
ments reported is a process for
tabricating solar cells but using a low
temperature technique which could
lead to low cost cells. Instead of the
more usual 1,000 C diffusion tempera-
tures commonly required for the
conventional diffusion process when
making silicon pn cells, the new
method needs temperatures of only
300-350 C. A film of tin dioxide, less
than 100 Angstroms thick, is deposited
by evaporation at 300 C to form a
hetrojunction with the n-type silicon.
A further deposition at 350 C of a
conductive film (about 1,000 Ang-
stroms of it) completes the process.
The conversion efficiencies are said
to be easily comparable to those of the
more conventionally produced silicon
cells. With a polycrystalline substrate
this is around 83%, while single
crystal substrates allow this figure to
rise to 129%;.

e

Wire edged terrier

If you're ever in the countryside, and
you get this strange feeling that
you're being “watched”, it could be
the fence! This latest attempt at a
barbed wire eyeball is the product of
a British company. Its barbed wire
fence is different to others in that it
| has an optical fibre in each wire. If
the wire is broken, the system will not
only warn of this but can also give the
location of the break. A permanent
“all quiet on the Western Front" code
is transmitted along the fibre, and any
interference with our skinny optical
friend anywhere along its length (like
trying to bridge it) will disturb the
code and sound an alarm.

Little repeater stations are located
at strategic intervals and these are
optically coupled to the fibre. The
system puts a special coded signal
along the wire; transmitted at one end,
received at the other. When a break
in the wire occurs, the next little
repeater along the line doesn't receive
the signal. To register its disappoint-
ment it puts out a warning signal of
its own, thus locating the break.
Because of the complexity of the coded

HOTLIN

LR

signal, some 8,000 sections of fencing
can be guarded by a single installa-
tion. A system to keep an eye on a
small garden might cost near to
£1,000. Personally, | prefer a Dober-
man with a grudge and a nervous
disposition.

Silly Saph

Diamonds may be a girls best friend,
but to computer manufacturers it
could be sapphire. Silicon-on-Sap-
phire (or s.0.s.) is fast gaining
recognition and application as the
latest central processing unit (c.p.u.)
indicates. Previously, the c.p.u. took
nine boards and occupied some 700
square inches. The new s.0.s. c.p.u.
takes less than one square inch! Small
is not only beautiful, it's fantastic.

Grooveless

How many grooves has a gramo-
phone record—just one, it's a single
spiral. This old joke will soon be out
of date for all time if the Victor Com-
pany of Japan has its way. This
organisation is working on a groove-
less record suitable for playing both
video and digital audio. The pick-up
is capacitive by means of a tiny
conducting strip on the trailing edge

of the stylus and the surface of the .

disc. Special narrow tracks give a
servo signal and this is used to keep
the stylus in proper tracking. The
discs themselves use a conductive
plastic and this, of course, can be
simply “pressed’ in manufacture. The
disc then does not need any extra
plating, etc. Looks like there's hope
yet for audio enthusiasts who think
they're in a rut.

And it's not only at JVC where all
the action is. There's similar work
going on in Poland where spies
nform that at least one company out
there is working on a capacative video
disc player. The 32c¢m disc gives about
30 minutes ot colour TV per side. It is
interesting that recording techniques
of this type are dividing. JVC, a
company in Poland, and the mighty
RCA are all working on similar
systems, while another method using
optical pick-up techniques is favoured
by such people as Philips and French
giant Thomson-CSF.

A REVIEW OF RECENT DEVELOPMENTS -
In general, the author does not have any more
information on products ‘han appears in the article

Wait for it

A new chip for hi-fi buffs will make
constructors tives a little easier.
Instead of all those expensive and
bulky potentiometers (usually ganged,
too) this chip will offer elegant and
very compact control of base, treble,
balance and volume. Direct-current
control signal is the secret and can
be effected by means of varying a
voltage in the range 0 to 6V. The total
gain variation is said to be of the
order of —72dB to +12dB on both
base and treble. It is hoped that the
new chips will sell-for £1-£2 although
these are not as yet available. Until
they do arrive, readers will just have
to control themselves!

Hot Plasma

If you're the proud owner of a
microwave oven you are not the only
one putting those magic waves to
good use. A short while back, an
American University managed to heat
some plasma to a mere 60,000,000 C.
The interest in such fantastic tempera-
tures is a thing called sustained
nuclear fusion which is going to give
us all a source of power when there's
no oil or other fossil fuels. Snag is,
that for sustained nuclear fusion you
need things just a might hotter; like
100,000,000 C!

Enter another University complete
with a ‘"toroidally-shaped Tokamak
chamber” (in Barnsley, they speak of
nothing else). Into this luckless toroid,

it is intended to beam microwave
energy. Technical buffs hovering
around the project are muttering

something about needing to supply
4,000,000 Watts of power at 4GHz. One
of the goals in nuclear fusion is to
contain the plasma for a whole second
at 100,000,000 C. Apparently this
makes hydrogen atoms change, by
fusion, into more complex atoms and
release energy. Definitely not in the
shops—yet.

e
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B. BAMBER ELECTRONICS

OSMOR 10V REED RELAY COILS 1k ohm
coll) to fit §” reeds (not supplied)2 for 50p.
HF CHOKES wound on $” x 17 long ferrites.
4 for 50p.

VHF CHOKES wound on 6-hole tubular
ferrites. 5 for 40p.

DUAL TO18 HEATSINKS 17 x " x %7
with screw-in clamps. 3 for 50p.

MAINS TESTER SCREWDRIVERS 100
to 500V, Standard slze 50p. Large 70p.

RADIO PLIERS 53" £1-80. 63" £2-00.

SMALL SIDE CUTTERS LJ2. Standard
£4-00, LJ7 (with wire holdIng device) £4°50.
MINIATURE FILE SETS. Set of 6 £2-20.
TAP AND DIE SETS (18 plece) contain 1
each 01 0, 2, 4, 6, 8, BA SIZES In Dies, Plug
Taps, Taper Taps + American type tap
wrench, Ttypetap wr'ch, Die Holder. £12-50.

CELESTION 8’ x §” ELIPTICAL
SPEAKERS, 20 ohm, 3 watts rated, £1-50
each + 123% VAT.

1C AUDIO AMP PCB. Output 2 watts into
3 ohm speaker, 12V DC supply, size approx.

SPEAKER CABINET TYPE M321, White
matt finish wood cablnet with white sprayed
cloth griile, 8”7 x 8”7 x 4}1” deep, containing
61" die, 15 ohm fuII range speaker, with 100V
line transformer. £4-50 each or 2 for £3-00
4+ 121% VAT.

517 ¥ 14” x 1" high, with intargal heatsi
complete with circuils, £2-00 each.

NICAD CONVERTER PCB. (Low power
inverter), Size approx. 4° x 13” x 17 high,
12V DC supply, 60V DC output, through pot
on ncb, for charging Nicads, etc. (ideal for
charging portable batteries from mobile
supply). Onlv aeeds one BFY50/51/52 or
similar transistor, which can be mounted
direct on the pcb pins on board, fitted with a
star-type heatsink (Not Supplled). £2-00 each.

THE NiwW EAGLE INTERNATIONAL
CATALOGUE IS AVAILABLE ON RE-

LARGE ELECTROLYTIC PACKS. Con- QUEST containing Audio, In-car, and
:uln rangheI ?‘1 Inlrtge electrolytlc e test equip t, etc. : !
e R A i eces. DECIMAL KEYBOARDS, pressre sensi-

0 k (+1 VAT)
£3:09 peripack (5124 % tive tyoe, when pressed contacts go from

Sllder Switches. 2 pole make and break (or O/C to approx. 25 ohms. Switches on|¥
can be used as 1 pole change-over by lInking encoders. Size approx. 3” x 3”, wlth arge
the two centre plns), 4 for 50p. square touch plates. —9+Clear, A,

Dual Watch, and spare. Few only, £2- 00

DUE TO A CHANGE OF SUPPLIER, while stocks fast.

TYPE 80790 FULL RANGE SPEAKER, 10"
-dia, 15 ohm, £5-00 each (or 2 for £9-00) +

CASES WILL BE AS FOLLOWS 104% VAT,

Aluminium boxes with Ilds
AL1- "% 87 x 47

L1 7% 27 x 17 8p SEMICONDUCTOR
AL2 x 3" x 1¥ T0p BSX20 {VHF Osc/MuIt) 3 for 50p,
AL3 " x 37 x 27 80p B C108 (metal can), 4 for 50p.
AL4 6” x 4”7 x 2 90p P BC108 (plastic C108) Sfor 50p.
ALS 6”7 x 47 x 3" £1:25 BFYS51 Transistors. 4 for 60p.
ALB 87 x 67 x 2'; £1-50 BCY72TransIstors 4 for 50p.
AL? 8” x 6”7 x 3 £175 P NP audlo type T05Translsturs,12for25p

BF152(UHF amp/mlxer) 3 for 50p.
2N3819 Fet., 3 f ﬁ
BC148 NPN SILICO 4 for 50p.
BC158 PNP SILICON, 4 for 50p.
BAY 31 Slgnal Dlodes‘ 10 for 35p.

Vinyl Enulpment Cases
Blue Vinyl covered steel tops with plain
aluminium luwer sechons

BCoO 217 x 237

BC1 6” X 4i’" x 2:’ £2-00 [N4148 (IN914) 10 for 25p.

BC2 6” x 47 x 33" £2-25 BC107 (Metal can) 4 for 50p.

BC3 8” x 53" x 23" £2-50 ‘SCRs 400V at 3A, stud type, 2 for £1-00.
BC4 10:: X 63" x 3 £3-00 TIP2955 Silicon PNP power transistor, 60V at
BC7 12”7 x 637 x 3 £3-25 0 Watts, Flat pack type, 2 for £1-50.

GélsiMANIUM DIODES, approx 30 for 30p.
741CG op amps by RCA, 4 for £1.

RED LEDs (Min. type) 5 for 70p.

TO3 transistor Insulator sets, 10 for 50p

MAINS TRANSFORMERS. Type 15/300
240V Input. 15V at 300mA output .£1-50 each.
MAINS TRANSFORMERS. Type 45/100,
240, 220, 110, 0V Input. 45V at 100mA output,
£1-50 each.

CLAREED REED RELAYS, complete
with reeds, TYPE 1, Size approx. 2§ x
2 x }”, 2 pole make, 9V 400 ohm conl
35p each TYPE 2, Size approx. 2% x 1§ x
3", 2 pole make 4 2 pole break, 2 x 9V 200
chm colls, 60p each,

VIDICON SCAN COILS (Transisior type,
but no data) complete wlth vidicon base
£86-50 each. Brand New.

IC TEST CLIPS, clip over IC while still
soldered to pcb of in socket, Gold-plated
pins, ideal for expenmen!ers or service
engineers. 28 pin DIL £1-75, 40 pln DIL
£§ 00. Or save by buying one of each for

GLASS BEAD FEEDTHROUGH INSU-
LATORS. Solderin' type, overall dla.
approx. 5mm, Pack of approx. 50 for 50p.

PLASTIC PROJECT BOXES with acrew
on {ids {in black ABS) with brass Inserts.

Type NB1 approx 3In x 2f!n x 14In 45p each
Type NB2approx3}in x 23in x 13In55p each
Type NB3 approx44ln x 34In x 1%in85p each
Type NB4 approx 83in x 5%in x 3lin £1-50.

DIE-CAST ALUMINIUM BOXES

Send for Latest Price List.

PLUGS AND SOCKETS

BNC Plugs, new 50p each.

N-Type Plugs 50 ohm, 80p each, 3 for £150.
PL258 Plugs (PTFE) brand new, packed with
reducers, 75p

S0230 Sockatu (PTFE). brand new {(4-hole
fixing type). 60p each

SOLDER SUCK[RS {Plunger type). Stan-
dard Model. £5-50. Skirted Model £6. Spare
Nozzlas 60p each.

INN!(‘i" l':ARKSMAN RANGE OF SOLDER-
5140D 40W 240V £4-50.

S125DK 25W 240V + blts ete., KIT £5-30.
BENCH STAND wlth spring and sponge for
Marksman Irons £2- 7

Spare bits MT9 (for 15W) 60p, MTS5 (for 25W
50p, MT10 (for 40W) 55p.

ALL PRICES 4 8% VAT

Dept. P.W.5 STATION ROAD, LITTLEPORT, CAMBS.. CB6 1QE

Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday
PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

TR%PNZ TEMPERATURE CONTROLLED
Tomperat%e controlled iron and PSU. £3¢+

Typa CC single flat. Type K double fiat fine
tip, Type P, very fine tip £1-50 each +VAT
(8p). MOST SPARES AVAILABLE.

wEI.LER SOLDERING IRONS
Buiit-in-spotlight [lluminates

work Plstol grip with fingertip trigger. High

afficlency copper soldering tip.

EXPERT SOLDER GUN B100D £12-00.

EXPERT SOLDER GUN KIT (spare bits,

case, atc.) £15-00. Spare blts 40p pair.

MIXED COMPONENT PACKS, contain-
ing reslstors, capacltors, pots, etc. All new.
lHurtIdreds of items. £2 per pack, while stocks
ast.

BSR AUTOCHANGE RECORD PLAYER
DECKS with cue device, 33-45-78RPM,
for 77, 10”, 12” records. Fitted with SC12M
Slereo Cernmlc cartrldga and styli. Brand
new £14:00 + 12{% V.

GARRARD AUTOCHANGE RECORD
PLAYER DECKS. Model 6- 300, with cue
device, 33-45-78 r.p.m., for 107, 127
records. Fitted wlth KS41B Stereo Ceramlc
cartridge and styll Brand new £16-00 + 12{%
VAT. Plene note, record decks sent by
Roadline, allow 14 days for delivery.

FULL RANGE OF BERNARDS/BABANI
ELECTRONICS OOKS IN STOCK.
S.A.E.FORLIST.

VARICAP TUNERS Mullard tyna ELC1043/
05. Brand New, £5:00 4 124% VA’

BARGAIN PACK OF LOW VOLTAGE
ELECTROLYTIC CAPACITORS. Up to
50V working. Seatronic Manufacture. Approx
100. £1-50 per pack + 12¢% VAT.

Dubiller Electrolytics, 501F, 450V, 2 for S8p.
Dubtller Electrolytics, 100/LF 275V 2 for 50p.
Plessey Electrolytics, 470uF, 63V 3 for 50p.
TCC Electrolytics, 1000uF 30V, 3 for 60p.
Dublller EIECQronﬂcs 5000uF 35V 50p each
Dublller Electrolytics, SOOO#F 50V 60p each
ITT Electrolytics, GBOOHF 5V hlgh grade
screw terminals, with mounting clips, S0p
each.

PLEASE ADD 12{% VAT TO AlL
CAPACITORS.

Terms of Business: CASH WiTH ORDER. MINIMUM ORDER £2. ALL PRICES INCLUDE POST & PACKING (UK ONLY) SAE with ALL ENQUIRIES
Please PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS WELCOME BY APPOINTMENT ONLY.

Box your BURLEY, SIMPLE
STABILISED P.S. (PW. Nov.
'78) in our SWIFTCASE, SWF-
222—made to measure. SEND
FOR OUR CATALOGUE giving
full details of our range. These
include the EDDYSTONE die-
cast boxes: EDD20 @ £1-57,
EDD40 @ £2-38, and 5 more
sizes. Also our BOPAL Die-
cast boxes, waterproof, painted:
BOA 102 @ £4'T1, BOA 103 @
£6-39. All from WEST HYDE
DEVELOPMENTS LTD.,.
Unit 9, Park St. Ind. Est.,
Aylesbury HP20 1ET. Ayles-

Swiftcase wins
industrial design award at Hanover

A case for good looks, strength and
| efficiency. Particularly suitable for applica-
tions needing power dissipation

L e H

SWF 212 432 268 889 £ 75
SWF 222 219 268 889 £1695) bury 20441. Telex 83570.
SWF 312 432 268 1334  £25'65
SWF 322 219 268 1334  £19-95

Build your own
GOLDRING CK2
Belt Drive Turntable

Beautifully engineered unit from
the famous Goldring company,
comes complete with instructions
and all necessary parts. Ready to
incorporate into your design plinth and
cover. The pleasure of assembling your
own deck. (Plinth, cover and cartridge
not included).

Usually sotd for £54-95 with plinth
and cover. All prices inc. VAT,

Call in or send cheque, P.O., M.O,,
Access, Barclaycard, Diners Club or
American Express Number.

SonicSound Hudio

248/250 TOTTENHAM COURT ROAD, LONDON W1. TEL: 01-637 1908

(+ p.p & Ins. £1.75)
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The finest
communications

general-coverage
receiver on the marketl

THE COMMUNICATIONS RECEIVER THAT
HAS IT ALL .

FRG-/

synthesised

£210.00 . var

+ £2:00 p. & p./ins.

Also available from us with special 2m
converter, all for just an extra £15-00

*
Phone for details of current stocks,
both new and secondhand

*

AMATEUR RADIO EXCHANGE
2 Northfield Road, Ealing, London, W.13.
Tel: 01-579 5311

Easy terms up to
3 years

Credit Card Sales
by Telephone

Closed all day
Wednesday

29




HOW TO ORDER )
Remittances must be by postal order or cheque (name and address on
back of cheques, please) crossed, and made payable to IPC Magazines
Ltd. This offer is open to readers in England, Scotland, Wales, Northern
Ireland, and Channel Islands only. It is not available in Eire or Overseas.
Orders are normally despatched within 28 days but please allow time for
carriage. You will be notified if a longer delay may be expected.

THE CLOSING DATE OF THIS OFFER IS 16th March, 1979.
Please complete both parts of the coupon below in BLOCK CAPITALS.
The latest trend in electronic watches is to liquid crystal N
displays and our special offer is a matched pair of the
very latest I.c.d. digital watches from Commodore.

You can buy either model separately, or the pair for an

— — — . — m— t——— pot—— p——

To: PRACTICAL WIRELESS,
Dept. PWL3, Rochester X, Kent, ME9 1AA.

. h Please send me the Watch(es) as indicated below.
even lower special price, and they would make superb l l
gifts. 1 enclose P.O./Cheque No................... Value...............
The man's model is Commodore's 95X3 in a chrome case l PACK A PACK B PACK C l
and fitted to a matching adjustable stainless steel bracelet, No. Man's Lady's Man's and
while the lady's version, the 35X1, is also in chrome but Ofacks Watch Watch Lady's Watches|
with a fashionable blue strap. - I l?eqd. aki&0ae5 BHERLIS ALY ]
Both versions have five functions, hours, minutes,
seconds, month and date and also have a low power [ I
backlight for easy time checks in the dark. The time, in
hours and minutes, is displayed continuously but by | Namelirrmrerermmmmmemss aerreEeae DoERocoRcOCERRREeEch oG Sonosnoonpoed
depressing a small button on the side of the case can be | AdAress e o I

changed to show the month and date or seconds.

As you would expect, the accuracy of these two watches | [rrmrormemersrrmeseeeeees
is superb and is around a few seconds each month. Battery I HER Np-lioneson Wonk)mm: ; I
life is normally around twelve months and the cost of ,
replacement batteries is not exorbitant. l No. of PACK A PACK B PACK C I
These two elegant timepieces are excellent value for ' packs ‘ ]
money, so why not treat yourself to one and buy the match- [ reqd. I
ing watch for your partner. :
The special offer price of the Man's watch is £8-95, the NAME: covieseecre e iueevis e s et siee e
lady's model is also £9-95, while you can have a matching I Address: ... - = I
pair for just £18-95 saving even more money. All prices e e a———— preverreerearins e P ——
include post and packing. l ............... T T e BB i oo T L l

From: PRACTICAL WIRELESS,
l Dept. PWL3, Rochester X, Kent, ME99 1AA.

e —— -  Cut Round Dotted Line . —_
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Receive. £2:00 each,

MURATA ULTRASONIC
TRANSDUCERS 40kHz

Type MA40 LIS Transmit. Type MA40 LIR

£3-50 pair. Data 10p.

ROTARY SWITCHES BY LORLIN
1 POLE 12 WAY. 2 POLE 6 WAY. 3 POLE
4 WAY. 4 POLE 3 WAY..

Ali at 40p Each.

CORNER

£1:30

G1reen LEDS

40. 100 for £12°00.

7730 160p. HP5082-7750 160p.

ORP12 Japanese 75p each.
Mullard £1-25 each,

OPTO ELECTRONIC

"SPECIAL SCOOP OFFER
0:128 or 0-2 inch RED LEDS
15p each, 10 for £1-
£7-50, 1000 for £60-00,

DL747 Seven Seament Common
Anode Displays: Character

09, 100 for

Common Cethode Dlsplays
Character Height 05

each. 4 for £5:00.
2N5777 Photo-

60p each.
0:1250r 0-2” Yellow and

Darlington

15p each. 10 for
HP5082-

2x6

Few only left
unrepeatable

@5p each

20p each.
Chokes 10uH

DECODER BOARD
CONTAINING

18 % 74156 2 x 74155 2 x 7408
] x74133 1% 74150 1 x TIP32

EDGE CONNECTORS

of this
bargain £3-50 each

XTAL MIC inserts 75p each.
5” Scopetubes SESJ (for
callers only) £15-00 each.
Blas Rejector coils 50-100KHZ

1MHz Crystais £3-00
Push to Make Switches

35p oach

100uH 65p sach
Futaba 5LT02 Non Multlplsxed
4 Digit Phosphor Diode Display
With AM./P.

M./Colon £5:-00

PRE SET POTS
100mw Hortz/
Vertical 50R-IM

Ohm 8p Each

MICRO BLOCK

2102 250 Nano-Sec
Statlc RAM (1024 x 1
BIT) £2-20 each

MULLARD POT.

CORES

LA3 100-500KHZ

5p

1LA4 10-30KHZ

1L'A?30-100KHZ
P

LAT7 <10KHZ

100p

LA13 200p

BZvss

ZENER DIODES
400mw

OV7-33V 10p each

BRIDGE
RECTIFIERS

1 AMP 50V 30p
1 AMP 100V 30p
1 AMP 200V 35p
1 AMP 400V 35p
1 AMP 80OV 40p
1 AMP 1000V 55p
2 AMP S0V 40p
2 AMP 100V 50p
2 AMP 200V 55p

4 for £8-40
8for £16:00

2102 450 Nano-Sec
Stat)lc RAM (1024 x 1

2112 450 Nano-Sec
Static RAM (256 x 4

2513 Character
Generator. Upper

2513 Character
Generator lower

MM5204 E Rom
8212 8 Bit infout
Port £3-00 each
8080 AN MPU (CPU)
8831 TriState Line
Driver £2-00 each
8833 Tri State Trans

Transceiver
£2-00 each

R.C.A. TRlACS
40%V 8 A

1-20
400V 15 AMP
£1-50

8835 Trl State
Transcelver
£2-00 each

AY5-1013 UIART

*

£1:00 each *
BIT) £2-50 each *
Case £7-00 each *

case £7-00 each *

00 each *
*

£12:00 each *

TOBGLE SWITCHES

Slngle Pole Cc.0. 85p
Single Pole C.0O. Blased HD

+ SPECIAL OFFER %

2000uF 35v 40P 100/£30

RESISTORS 1/3RDW
J 100 of 1 type £1-00p E12 only

REED INSERTS One Price
ong
SO0MM Long

26MM L

10 for

£1:00p

3-5pF-13pF one
7-0pF--35pF price

FERRITE BEADS
6MM long OD
3MM 1D 1MM

3p each 100 for
£2:00

T. POWELL

306 ST PAULS ROAD HIGHBURY CORNER

BARCLAYCARD

Agcess

master charge

TTL % % LINEAR TRANSISTORS
7400 10p 74108 2§ AY38500 450p NESSG g0p | AA193  10p BCI7Tt  12p BDX42 50p BU20S 220p
2401 10: 74118 753 A 303! 70p NES562B  400p AA217 30p BCI72 }Zp BDY10 1ggp BY100 12:;7
7402 10p 74120  g0p | CA3046  60p SADi024 1500p | ACi2i 30p BCiTT  15p B4 p Byt 15p
7403 10p 74121  25p | CA3060 225p SL917B  €5kp | AC126 20p BCi78 p BFi20  S0p BY127 p
7404 12p 74192  35p | CA3065 200p SN76003N 150p | AC127 20p BCis2 10p BF121  45p BY133  25p
7405 12p 74123  40p | CA3076  250p SN78013N 110p | ACi27/01 25p BCi82L 12p BFi23  d5p BY164  50p
7406 gsp 74128 g8p | CA0B0  78p SNTGOIIND 1250 AC128  20p 83 10p BF125 d45p BYX94  B8p
7407 S5p 74126  35p | CAB¢ 250p SN76a3N 110p | AC1St 28p BCiSSL f2p BRiz7  S0p Ciio  30p
7408 f2p 74128  60p | CA3085  85p smaozstzsp AC153 30p BC184 10p BF137  35p Ci16s  20p
7408 i2p 74130 120p | CA303  60p SN78033N 150p | AC1S3K 40p BCissL 12p BFIS¢ 180 E100 ap
7410 12p 74131 90p | CA3088 1nop SN692IN 160p | ACis4 30p BCiSS 20p BFIG0  18p Edgo 470
7414 15p 74132 45p CA3089 SN766228N 180p AC187 20p BC204 12p BF1&1 18p E310 60p
sp 74135 90p | CA3090AQ 360p SN7665DN 75p | AC188 20p BC205 12p BF173  20p fE400  180p
418 P 74136 8op CAJSE " 130b TAAIO ' f00p | ACYI? $8n BC27 12p BF178 25 E430  12p
M3 b g4%  egp | CA3NSD  100p TAASQ 180p | ACYio 38p BC212  11p BF179 250 yyea  gsp
e P a3 e GASS  'Sop TAAm0 3% | ACyso 3% BCpoL 120 BFIS0  dop MaTHO. 43P
B R M| o TN e Aem w agn e mm B M B
w20 120 o L I S TAAT® 800 | AGvéel 30n BG4~ 1sp BFIBS  28p HinS ALouste
T P 74144 270p LM300TR5 170p TAA79 350p ACYs4! S0p BC214L 18p BF184 20p 1P29A “P
7422 15p ; TAD100 150, AD130 1S0p BC237 10p BF13s  25p TiP2 P
7408 200 M5 S5p M301 AN~ 30p p o TiP29C  40p
P 74147  100p | (M304  200p TAD{10 130p | AD143 150p BC237B 45p BFio4  1op TIF25C i
7428 200 74148  90p | Lm3o7N_ 65p JBAI2S 60p | AD14o 80p BC268 18p BF195  0p TSR P
B R mp | e peue uR ) At D oRcm B e ded i
wE o Bp s &b | MR- fme TSAmC ABistiome " BEs0t b BFise = Tenc Lo
74158 70 T p p P BF19g 2
M2 Mo G dp | LMIIITO8 jmn TBAMO op | AFe 3o BCXT 150 Ben0 0 LESA  ab
7433 28p 74156  4sp | LM3i7k  328p TBA3S0Q 280p | AFi1s  25p BC30B  15p BFx4 200 T\pa2 390
7437 20p 74157  48p | Lmase 70p TBASEOC 250p | AFil6  25p BC317 120 BFe25 200 ip3-  gop
7438 20p 74160 55p M339 6op TBAB41A12 AF117  25p BC318  12p pBF241 16p .0 wP
7440 12p 74161 55p | [(Mm34sN %0p 250p | AF118 80p BC323 30p BF244B 35p ;ngg Sop
7441 45p 74162 S5p M380 s0p TBA7Z 180p AF178 95p BC328 18p BF255 25p TIP3% zoop
74z @0 Tae  Be | Lvsiv son IBATZOR 220 | AFISS 3o BCHT  Mp BRAT 20 Tiwmc zas
p P F
7444 60p 74165 mg mggf 1333 BAS0 80p | AF279 S0p BC3s8  20p BF§§§ zsg TIP41A  70p
7445 85p 74186  75p | [M855 5p TBASY 100p | AU110 180p BC4a61  35p BF2M  25p ;:;ﬂg ;gn
7448 50p 74167 180p | [M7oec  dop TBAs20 ~ 100p All4 12p BC516  3%p BF24 P Tipsak  Sop
7447 50p 74170  100p | _mM710TO5 69p BAWg 280p Al21  12p BCS17 350 BF324 WD Tibias  oop
48 %0p 74173 80p | [m7ioDiL esp TCAZ0Q 220p | BA1S¢ f2p BCs47 120 BF3G  35p [|bese  sgn
7450 12p 74174 60p LM723TO5 40p TCA2705 220p A157 15p C547B 13p F337 35p T1P2955 70p
7451 12p 74175 60p ILIM723DIL  40p TCAT780  300p A173 15p BCS548 12p BF45¢ 25p soP
7483 12p 74176 50p 733 20p TCA4500A 450p AX13  5p BCS548C 14D grag;  ggp 1pooo® 3P
7454 12p 4177 50p LM741 20p A1008  350p AX16 5p BC5498 13D grags 35 T:geo 2.'5-9
7460 42p 74178 50 | [m74s 40p TDA1034 450p AW21 20p BCS49C 14p prysg  sp oo 2P
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ALL PRICES INCLUDE POST AND VAT

Practical Wireless, January 1979

31



U.K. RETURN OF POST MAIL-ORDER SERVIGE ALSO WORLD WIDE EXPORT SERVICE

R.C.S. 100 watt MIXER/AMPLIFIER
ALL VALVE

Chassig only £99 carr. £5

Four inputs. Four way mixing, master volume, treble and baas
controls, Buits all speakers. This professional quality amplifer
chessis is suitable for all groups, disco, P.A., whers high quality
power is required. 5 speaker ontputs. A/C mains operaied. Siave
output. Produced by demand for a quality valve amplifier,

Send for dotails.

BAKER MAJOR 12" £16.88

Post 81
906-14,500 c/s, 12in. double cone, woofer
and iweeter cone together with s BAKER
ceramic megnet assembly having a flux
density of 14,000 gauss and a total fux
of 145,000 Maxwells. Bass resonance 40
cfs rated 25 watts. NOTH: 4 or 8 or
16 ohms must be stated.

MAJOR MODULE BAFFLE KIT
30-17,000 c/s with tweeter, orossover.
baflie 19 x 124in. Please

state 4 or 8 or 16 ohms.

Post £1:60

R.C.S. MINI MODULE BAFFLE KiT
15”7x8L” 3-way Loudspeaker System
EM 5”,Bass5”,Middie5”& Tweeter3”
with 3-way Crossover & Ready Cut
Baffle. Full assembly instructions
supplied. Response=60 to 20000
C.P.S. 12 watt RMS. 8 ohm. £10-95
per kit. Two kits £20. Postage 75p.

TEAK VENEER HI-FI SPEAKER CABINETS

MODEL “A*. 20 x 18 x 12in. For 12in.
dia. or 10in speaker. 14 50 Post
Ilustrated. £1-60

%IO?};JL “SB” BOOkKSHELF S
or « Bin, speaker 3 08!

or Mini Module Kit £8 50 £1
MODEL ‘¢” BOOKSHELF

For 8%in and tweeter. £5 . 95 post 75p

LOUDSPEAXKER CABINET WADDING
18in. wide, 20p 1t.

BARGAIN 4 CHANNEL TRANSISTOR
MONO MIXER. Add musical highlights
and gound effects to recordings. Will
mix Microphone, records, taps and
tmtmr ‘wiéh sslgt;rattte controlginto single
output. 9 volt battery .
operated. £6 75
TWO CHANNEL STEREO VERSION OF ABOVE £850

LOUDSPEAKER BARGAINS

3 ohm. 7 < 4in. £150. 8 ~ bin. £1-90. 64in. £1-80. 8in, 42,
150bhm? x 4in. £1-50.6 ~ 4in. £1-50. 5in. £1-50. 5 - 3in. £1 50.

THE “INSTANT” BULK TAPE ERASER
Buitable for casseties, and all sizes of tape
resls. A.C. mains 200/248V,

Leaflet 8.A.E. Post
£4-95 o
HEAD DEMAGNETISER £4-75

A.C. ELECTRIC MOTORS

2 Pole. 240V, -2 Amp. Spindle — 1:43 ~
0-212%n. £1-75. 2 Pole, 240V, ‘15 Amp.
Double Spindle — 175 x 0-16in.
Each £1-50. 2 Pole. 120V. -5 Amp.
Spindle — 075 x 02in. Two in
series — 240V, 75p each. Brush Motor.
From a Food Mixer 240V, 3 Amp, ngh
Speed and Poweriul. Spindle — 0-5 »
0-25in, £2-95 each.

BLANK ALUMINIUM CHASSIS, 18s.w.g. 24in. sides, 8 < 4in, 96p;
8 - 8in. £1-40; 10 x 7in. £1-55; ‘14 < 8in. £1-80; 18 ~ ﬂin £1-85;
12 « 8in. £1- 20 16 x 10in. £2:20; 12 x 8!11 £1-7
ALUMINIUM PANELS, 18 s.w.g, 8 - 4in. 24p; 8 x 8in. 38p;
10 x 7in. 54p; 12 = Bin. 44p; 12 x 8in. 70p; 18 x 8in. 70p;
14 x Bin. 84p; 12 x 12in. £1: 168 « 10in. 21-18.

ALUMINIUM ANGLE BRACKET 6 - % x §in. 15p.
ALUMKNIUM BOXES, MANY SIZES IN STOCK.
4 2in, 86p; 3)<2/1m60p8x % 2in, £1;
8><6-<3in£19012x5»3m£2 < 4 - 4in, 81-30,

DE LUXE BSR Hi-FI AUTOCHANGER

Plays 12in. 10in. or 7in. records
Auto or Manusl. A high quality
unit backed by BSR reliability
with 12 months guarantee. A.C.
£200/250V, Bize 134 x 11iin,
Abovs motor board 3%in. 5
Below motor board 24in.

With MAGNETIC STEREO CARTRIDGE £2 l '50
Cueing Device, Bias Compensator, Balanced Arm, All Post 75p

NEW DECKS
BSR MP60/P128 with Goldring G850 magnetic

cartridge. . £24.50
BSR Budget Autochanger with ceramic cartridge. £14-85
Qarrard AP78. Single player less cartridge. £28.50
BSR. P163, Belt drive Turntabls, less cartridge.  £27:50
Garrard 5300. Autochanger with ceramic cartridge. £14-95
Garrard Minichanger. Plays all size records.

Ceramic cartridge. £9-95
BSR. P182. Snake arm, fiared urntable, ceramic

cartridge. Latest modei. £19-95

BAKER SPEAKERS
“BIG SOUND”

Robustly conatructed to gtand up to long
periods ot electronic power. As used by
leading groups.

Unelul response 30-13,000 cps.

Bass resonance 85 cps.
£12:96

GROUP “25”

121!1 30 watt
4, 8 or 16 ohmys.

GROUP ““35”’ r

s, 15012
Post £1

crou “s0/12>  £22+68

12in. 80 watt professional
model. 4,8 or 18 ohms.

Response == 30 — 16,000 cps,
Witk aluminium presence dome.

GROUP “50/15” £34.50

151n 75 watt
T 16
Post £1-60

ohms.
Send for leaflets on Disco, P.A. and Groub Gesr.

BAKER 150 WATT
QUALITY
TRANSISTOR
MIXER/AMPLIFIER

Professional amplifier using advanced circuit design. Idez! for
disco, grouds, P.A. or musical instraments. 4 inpuis 4 way mixing.
Master treble, bass and volume controls. 3 speaker output sockets

to suit various combinations of gpeakers.
4-8-16 ohm. Slave output. Gusrantesd. £8 Carr.
Details 8.A.E. A/0 mains 120v. and 240v. 8150
BAKER 50 WATT QUALITY AMPLIFIER

2 inputs with Volume Controls. £59
Master Treble Bass and Volume Controls.

Accepts all loudspeakers. Poat £1

B.S.R. SINGLE PLAYER DECK

3 speed. Plays all size records,
Btereo Cartridge. Cueing device,
1deal Disco Deck.

£19°95 poss 21-00

Post £1-60

DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Easy to
build kit. Will contrel up to 500 watts AQ mains. £3

Post 85p
STEREO PRE~AMP KIT. All parts to bulld this pre-amp. 8 inputs
for high medium or low galn per channel, with volume control
and P.0. Board. Can be ganged to make muli-way £2
sterao mixers. Post 85p

R.C.S. SOUND TO LIGHT DiSPLAY MK 2
Complets kit of paris with R.0.8. printed circuit. Three
channels. 800 to 1,000 watts each. Will operate from 200MV.
to 100 watta signal source. Sultable for home use. £| 7

Cabinet extra £4.
200 Watt Rear Reflecting White Light Bulbl Ideal for Disco
Lights. Edison Screw Fitting 75p. Each.

MAINS TRANSFORMERS

8 VOLT { AMP. £1-001 3 AMP. £1-85 9 VOLT 3 AMP £2-76
12 VOLT 300 MA. £1-00 750 MA. 21-30 20 VOLT 2 AMP. 22-50
80 VOLT 5 AMP. AND 34 VOLT 2 AMP, 0.T. £3-4

20 VOLT 1 AMP, £2-00 20-0-20 VOLT 1 AMP £2-95

80 VOLT 13 AMP. 82-75 40 VOLT 2 AMP. £2-95 30V 2 AMP, £8
0-20-40-60 VOLT 1 AMP. 23-50 2 x 18 VOLT 6 AMP. £9.

GENERAL PURPOSE LOW VOL’I.‘AGE‘l Voltages Bvailnbl; ng .

£A,3,4,5,86, , 10, 12, 18, 18, 24 an 5
1A, 6, 8, 10, 12, 168, 18, 20, 24, 80, 86, 40, 48, 80 25-3¢
24, 8, 8, 10, 18, 18, 18, 20, 24, 30, 36, 40, 48, 80 £8-50
84, 6, 8, 18, 20, 24, 80, 36, 40, 48, 80 £11-60
54, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 214-50

R.C.S. TEAK
COMPACT
SPEAKERS

13 x 10 x 8in.
50 0 14,000 cps.
12 watts rms. 8 ohms

£19 pair post s1.50 -

RADIO COMPONENT SPECIALISTS

Minimum post 30p. Components List 20p.
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Cash price incl. VAT.

Access & Barclay cards welcome.

BAKER DISCO SPEAKERS

HIGH QUALITY—BRITISH MADE

2 x 12" CABINETS

for Disco or PA all fitted with carrying handles and corners. Black
vynide covered. Other cabinets in stock. SAE for lenﬂet

60 WATT R.M.S.
£56

Wi ith one horn
£66
Wi ith two horns

Carr, £3

BOWATT R.M.S.
£60
With one horn
£68
With two horns
£76
Carr, £3

120 WATT
R.M.S. £75
With one horn
£83

With two horns
£291
__.Can'. £5

SINGLE {2inch

CABS COMPLETE

30 WATT R.M.S. £32. WITH HORN £40,

40 WATT R.M.S. £34. WITH HORN £42.

60 WATT R.M.S, £41. WITH HORN £49.
CARR £3 EA.

‘“‘SUPERB HI-FI”
I2in 25 watts

A bigh quality loudspeaker, its
remarkable low cone resonance
ensures clear reproduction ot the
deepest bass. Fitted with a special
copper drive and concentric
tweeter cone resulting in full
range reproduction with remark-
able efficiency fn‘ the upper
register.

Bass Resonance Rbcps
Flux Density 18,500 gauss
Usefal response 20-17,000cps

8 or 18 ohms models,
£24-75 3
£1-60

“AUDITORIUM”
I2in. 35 watts

A full range reproducer for high
power, Ideal for Hi-Fi and
Discotheques. Electric Guitars
public * address, multi~speaker
aystems, eleciric organs.

Bass Resonance 85cps
Flux Density 15,000 gauss
Tsetul response 25-18,000cps
8 or 18 ohms models.

£22-68 3
“AUDITORIUM”
[5in. 45 watts

A bigh wattage loudspeaker of
exceptional quality with a level
response to above 8,000 cps. Ideal
for Public Address, Discotheques,
Eleotronic instruments and the
home Hi-Fi.

Bass Resonance 3lhiops
Flux Density 15,000 gauss
Usetul response 20-14,000cps
8 or 18 ohms models.

£32-00 &

Loudspeaker Cabinet Wadding 18in wide. 20p per ft.

Hi-Fi Enclosure Manusl containing plans, designs. crossover
data and cubic tables, 85p.

E.M.I. 13} x 8in R
SPEAKER SALE! :

With tweeter. And .
10w, Siate 5 ot Sonme o £1.95

Post 45p
I5W model £10-50

8 ohms. - Post 65p
GOODMANS 20W Woofer

Size 12 x 10in 4 ohms.
Rubber cone surround, £9‘95
Hi-Fi Bass unit. Post 65p

w
GOODMANS TWEETER to suit, %325

337 WHITEHORSE ROAD, CROYDON

Open 9—~6 (Closed all day Wednesday) Saturday 9-=5
Phone your order. Tel. 01-684 1665
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The conventional telephone system is essentially
electrical in nature. The audio voice signal is con-
verted into audio frequency electrical signals by
means of a microphone before it passes to the local
exchange; although the form of the signals may be
changed in some way (for example, into a pulse code
modulation signal or into a microwave beam for
carrying the signal to a satellite and hence to another
continent), in conventional systems the signal always
travels by electrical signals or radio waves.

The installation of an experimental fibre glass link
into the UK telephone network last year was there-
fore something of a revolution in telephone tech-
niques. In essence, the telephone signal is used to
modulate the infra-red radiation emitted by a gallium
arsenide laser diode. This radiation is coupled into
a length of glass fibre no thicker than a human hair,
the fibre being constructed so that virtually all the
radiation is reflected from the sides of the fibre along
its length.

The length of such fibres may be of the order of
1km, but a few such fibres may be connected end-to-
end so that a single fibre-optic link may carry a signal
a distance of the order of 10km. At the receiving end
the infrared radiation is fed to the junction of a
sensitive infra-red detecting diode which converts
the signal back into an electrical voltage or current.
After amplification this signal can be fed through the
telephone network to any destination.

Fibre Production

It is essential that optical fibres for telecommuni-
cations applications should be produced in long
lengths. Although lengths of fibre can be joined, there
are inevitably losses at each junction. Such losses
can amount to as much as 1 to 2dB per junction, but
the use of very refined jointing techniques can reduce
the losses somewhat. Nevertheless, it is essential to
keep the number of junctions to a minimum in order
to obtain efficient communication.

In practice it has been found possible to manu-
facture glass fibres in 1km lengths for telecommuni-
cations work. It is essential to employ ultra-pure
chemicals to manufacture the glass, since impurities
can act as light scattering centres which introduce
losses into the fibre. The losses in a typical fibre are
of the order of 5dB per km at present, but fibres with
considerably lower losses have been produced in the
laboratory.

The structure of an optical fibre cable is shown
in Fig. 1. Two steel wires are embedded in flattened
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polythene strip to provide the required strength. The
very small diameter optical fibre cables are placed
in cavities in the polythene material. Graded optical
fibres have been used in the Post Office experimental
link; that is, the refractive index of the fibre decreases
gradually with increasing radial distance from the
centre of the fibre. This type of graded fibre results
in the radiation being returned to the centre of the
fibre not by total internal reflection from a sharply
defined interface, but by a more gradual refraction
in the outer layers of the glass fibre.

The use of such graded fibres reduces the spread
in time which various rays take to pass through the
fibre and enables a better performance to be obtained
with a wide bandwidth. Fibres of graded refractive
index can be made in long lengths by drawing glass
simultaneously from two crucibles, the inner crucible
containing the core glass and the outer crucible the
cladding glass. The boundary diffuses as the glasses
flow out of the crucible, thallium being employed as
the diffusing ion.

The PO trial

The Post Office experimental trial of optical fibre
communications has been used to link the PO
Research Centre at Martlesham Heath with the main
Ipswich telephone exchange, a distance of some
12km. Only one repeater was used, this being in the
Kesgrave telephone exchange which is situated

KMO66

Complete cable
{polythene)

Fig. 1. The structure of the optical fibre cable used in
the Post Office trials in East Anglia.
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approximately half way between Martlesham Heath
and Ipswich. Cable of the type shown in Fig. 1 has
been employed, each glass fibre having a diameter
of 62-5xm (0-0625mm). Two different types of cable
have been tried, one type having a bandwidth of
about 200MHz.km and the other a greater bandwidth
of about 400MHz.km. In both types of cable the losses
are some 4-5dB per km, whilst the weight of a 1km
drum of the cable is some 50kg.

A total of about 14km of the lower bandwidth cable
has been employed to link Martlesham with Kesgrave
and Kesgrave with Ipswich. The work with this cable
involved a 8-448Mb/s data rate feasibility study.

The 6km length of the higher bandwidth cable was
used to link Martlesham with the Kesgrave exchange
at data rates of up to 140Mb/s. An additional length
of 1km of this cable was used for experimental work
whilst wound on a drum.

The cables were installed in existing underground
telephone ducts, but great care had to be taken to
prevent breakages of the glass fibre, since no spare
lengths of cable were available. A dummy cable of
similar structure was therefore placed in the ducts
initially and was used to draw the valuable optical
fibre cable into the ducts. Each 1km length of the
cable was installed by placing the 1km drum near
the centre of the section and drawing the cable first
in one direction and then in the other so that the
maximum length of each section to be inserted into
the ducting did not exceed 500m.

Special tools were designed to enable low-loss
joints to be made between successive sections of the
cable. A tool with a tungsten carbide blade was used
to “glue” the two ends together, the fixing of the ends
The ends of the two cables to be joined must be very
accurately aligned, since an alignment error can
result in considerably greater signal losses.

The Post Office engineers employed a jointing
machine to align the two ends of the cable. An epoxy
adhesive of suitable refractive index was then used
to ‘““glue” the two ends together, the fixing of the ends
being accomplished in a few minutes by raising the
temperature of the epoxy adhesive.

Performance

The optical fibre experimental link connects four
telephones at the Martlesham Research Centre to the
Ipswich telephone exchange. Telephane calls can be
directly dialled from any of these four telephones to
most of the 22 million telephones in the British Isles.
However, the optical fibre links used are capable of
carrying up to 120 telephone calls simultaneously.
The separate fibres each carry signals in one direction
only.

An important feature of the system is that only
one intermediate repeater (or signal amplifier
station) is required, this being at Kesgrave. If the
signals were sent for the same distance along con-
ventional telephone lines, the signal would have to be
boosted at six different points. The small diameter
of the optical fibres will enable large numbers of
them to be grouped together and installed in small
diameter ducting so that many telephone calls can
be carried simultaneously.

In the Post Office experimental link, data and clock
inputs at 139-264Mb/s are taken to an encoder and
the signal is processed so as to convert it into a form
suitable for the current drive of a laser diode. There
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is a coupling loss between the diode emitter and the
cable of some 0-3dB, this leaving a maximum power
of some 850uW to enter the fibre. The wavelength
of 840nm is in the near infra-red region.

A digital “1” signal level corresponds to the 850pxW
level approximately. Owing to laser threshold delays,
the digital “0” signal is not made the level at which
no radiation is emitted from the laser diode, but
rather a level of about 70¢W so as to keep the diode
in its lasing state at all times. The mean input power
is thus some 460psW, but the signal emerging at the far
end of the line has a power level of only about 1-4sW.
This output signal is coupled into an extremely sensi-
tive avalanche photodiode which provides an input
to an amplifier using a gallium arsenide MOSFET.

The maximum distance between repeater stations
in the present system is some 9km at infra-red input
power levels of ImW. Calculations indicate that
optical fibre systems can be designed which have a
cost of only two thirds of that of conventional cable
connections. It may well be that optical fibres will
not be used to convey signals to individual houses
and other premises, but rather to convey large
numbers of multiplexed signals between telephone
exchanges.

The length of optical fibre between Martlesham
and Kesgrave, a distance of nearly 6km, shows a loss
of some 25dB overall with a bandwidth of about
160MHz. Transmission of data is thus possible at
rates of up to at least 300Mb/s.

Conclusion

The Post Office field trials and other experimental
links using glass fibres (such as the Standard Tele-
phones and Cables link between Hitchin and Steven-
age laid in Post Office telephone ducting) have shown
that this form of communication is readily compatible
with the existing telephone networks and it seems
that it is likely to be very cost effective.

Although it is impossible to forecast future develop-
ments, one can imagine that optical fibres may be
extremely attractive when one wishes to convey wide
bandwidth signals rather than a narrow bandwidth
telephone conversation.

Optical fibre communications could even make it
an economic possibility to introduce the ‘video-
phone”—seeing by ’'phone as well as speaking!

|  MORE SCOPE FOR YOUR MOMEY -

ELMAC 4816 4~ ControI—Varlable between steps-—ln-

Blanklng—lnternal—on all ranges.
SYNCHRONISATION, Selechon—lntern-
al, external Synchronisation Level—Con-
tinues from positive to negative.

POWER SUPPLY. Innutvoltage—ﬁs{zzov
Asv 10% at 50/60 Hz Power Dissipation—
18

. S P CRT DATA-4in—flat face, single beam
R ~Maximum high voltage—1-5kV—Fitted
i{: "ﬂ ¥ with 8 x 10 division biue filter graticule,
:;I)-IYS;(O:QL D(A)‘I‘A.zglme(nds)low—lﬁ;'c‘:m
x 20-5¢m (w) x 28cm (d), Weight—
SPECIFI JONS ELECTRICAL DATA  4.3¢q ‘(approx.). Stand—2 position flat
VERTICAL AXIS (Y). Defiection Sensi= and inclined, Case—Steel, epox; enamel-
txvlty—100m Vidivision. Bandwidth (be-  jed Front panel—Aluminium enamelled
tween dB points)—DC—5MHz. frout  ghgyy printing, Test leads available £2-00
Attenuator—(calibrated)-—Q step 0-1, 0-2, CASH WITH ORDER (+ £7-:92 VAT) £99,
0:5,1,2,5, 10, 20, 50/div. Input| Orders A by Tele, &

1 Meg/4d pt i |n shunt. Input Voltage—-Max—
600V PP,

HORIZONTAL _AXIS (X). Deflection
Sensitivity—0- 400mVld1V|sxon Bandwidth
(between 3 dB points—1Hz-350KHz: Gain
Control—Continuous when time bases in
EXT position. {nput Impedance—1 Meg,
Input Voltage—Max—600V P.P.

TIME BASE, Sweep Range (calibrated)—
00msec/div to 1u sec/div in 5 steps. FINE

Telex 838041, Barclay & Access by arrange-
ment. Dept. P.W.

KRAMER & CO.

9 October Piace, Hoiders Hill Road,
London NW4 1EJ, Telex: 883941

attn. Kramer k7. Tel: 01-203 2473

Mail order only. Callers by appointment.
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New metal detector designs with weird ang wenderfyl
names like VLF Phase Angle or Induction Balance
TR, keep popping up and manufacturers are keeping
their techunigues very much under wraps. This article
tries to describe how various machines work and what
sort of performarce can be expected from them. In
some cases the sensitivity quoted may be exceeded
by a highly deveioned machine.

VR

SRR R e T

lor

Beat Frequency Oscillator (BFO)

The BFO is the simplest type of metal detector and
hence it is the least sensitive and the most difficult
to use. The essence of the design is having two oscil-
lators tuned to frequencies very close to each other.
One oscillator is the reference and the other is tuned
by the inductance of the search coil, which will alter
as metal is brought near it. Either oscillator can be
tuned by the operator, depending only upon the
manufacturer’s choice. When the two oscillators are
at nearly the same frequency, mixing their outputs
together produces a beat note which is equal to the
difference between the two frequencies. This note is
arranged to be in the audio spectrum, and thus it can
be amplified and fed to the headset.

The output from the headset is thus a tone which
increases or decreases in frequency when the coil
is brought near to metal. If the metal is ferrous then
the inductance of the coil will increase and the
frequency of the oscillator will fall. This gives a
falling note in the headset. The opposite applies to
non-ferrous metals which gives a rising note in the
headset. Needless to say, this can be reversed by
tuning to the other side of the reference oscillator.
Extra sensitivity can be obtained by tuning the
reference oscillator to a frequency which is a multiple
of the coil oscillator and using a phase-locked loop
to control the system as in the PW “Ferret”.

One disadvantage of these machines is that two
oscillators are used. Each can drift causing constant
retuning to be mnecessary, although some manufac-
turers have used a crystal-controlled reference
leaving only one oscillator with a drift problem. These
machines are also affected by ground capacitance
causing the coil oscillator to vary in frequency,
though this can be partially avoided by using a Fara-
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day shield round part of the coil. The BFO machine
cannot tune out silver paper, coke, ring pulls from
beer cans etc. and will be affected by salt water, wet
grass and terrain changes. Its typical sensitivity is
100 to 120mm on a 2p coin.

AD247,

o

@.——— Oscilllutor
"

LF
Amplifier

Oscillator
I

this does not ¥
a complete ring

35




Induction Balance (IB)
and Transmit/Receive (TR)

A great deal of confusion has arisen from these two
names, one manufacturer calling his IB a TR and
vice-versa and other manufacturers calling them
IB/TR machines. They both work on the same
principle of Induction Balance though even this is
somewhat of a misnomer. The true IB machine has
three coils, while the TR has two coils. The effect
used for detection is the change in coupling which
occurs as the coils are brought near to metal. Both
machines use only one oscillator.

In the IB machine the oscillator is fed to two coils.
The three coils are arranged on top of each other,
very slightly displaced from centre, and the top and
bottom coils are connected to the oscillator. The
bottom coil is wound in the reverse direction to the
top one, and thus the two coils generate antiphase
fields. The third coil is placed between the other iwo
where the fields balance and thus, at its terminals,
has no signal. When metal is brought near to the
coils an imbalance occurs and the centre coil then
picks up a signal as the amplitudes of the other
signals change unequally. The output from this coil
can then be amplified and rectified to drive a meter,
and the osciliator is usually amplitude modulated to
produce an audio tone for the headset.

The TR machine has only one coil connected to the
oscillator. The other is connected to the non-inverting
input of an amplifier. The inverting input is connected
via the control potentiometer to the oscillator and
thus the amplifier can be set to give no output when
the coil is not near metal. As the coil approaches
metal a transformer effect occurs, coupling more
signal into the receiving coil. The imbalance is
amplified as before for the headset and meter.

In both machines the coupling increases for ferrous
metals and decreases for non-ferrous, so by mixing
the output from the amplifier with the signal from
the oscillator the resulting signal will increase for
ferrous metals and decrease for non-ferrous metals.
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It has also been found that small ferrous objects and
aluminium objects, silver paper or bottle tops exhibit
a skin effect where the coupling causes phase changes,
and thus these items can be discriminated against.
The final result is a comprehensive metal locator
with lots of control knobs. This makes it look very
impressive but unfortunately also makes it very
difficult to set up perfectly. Generally, if the dis-
criminating mode is used, the sensitivity of the
machine is reduced.

The problem with both these types of machine is
the ground effect, which causes changes in the
coupling of the two coils and thus causes false read-
ings if the coil is not held at a constant height above
the ground. Salt water, wet grass and terrain changes
can also upset the machine, although manufacturers
are introducing Ground Exclusion Balance (GEB)
machines which can eliminate any effect caused by
the ground. GEB machines are expensive at around
£250 and are complex to set up. A good IB/TR
machine will detect a 2p coin at over 200mm.

Coil 1

@ Oscillator
N’y

AD248)

AN

Biock diagram of an IB detector. Coil 2 is wound in
the reverse direction to Coil 1

@ Oscillator Moduiator]
T

A.\mpuﬁer Pl—
e

Block diagram of a TR detector. The balancing signal
is adjusted by means of the potentiometer

AD249
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SAVO The Worlds Finest Metal and Mineral Detector Range

ANNOUNCING The NEW
COINMASTER 6000D with PUSH
BUTTON GEB DISCRIMINATION
& RECHARGEABLE BATTERIES
Now—Genuine Discrimination
with GEB Depth

Rechargeable Battery
Packs. These are
standard with the
COINMASTER 5000 D
and optional on most
other SAVO detectors
£39-50

NEW CM 6000 D
New push
button
discriminator

in G.E.B.

£299-50

) GEB push

For your FREE Colour Brochure contact your nearest dealer or write to
Savo Electronics Ltd Longman Road Inverness Scotland Tel 0463 36176

., metal
S detector £49-50
The TRIED & N\
PROVEN BC 6D

\\ lightweight.
1.B. variable
CM 2 TRD \\
Conveniently \

discriminator
with battery
hip mounted*
superior

\ e \
t

NEW

signal mtenslty
with variable

meter
10 turn control

tuning £119.50 \\
£134-50

*Hip mounted
ANNOUNCING The NEW
LIGHTWEIGHT COINMASTER.
5000 D. GEB, PUSH BUTTON
TUNING with L.B.
DISCRIMINATION

NEW
CM 5000 D
Light weight

button
tuning. 1.B,
discriminator

TREASURE HUNTING

THE SOUTH'S LEADING
DETECTOR STOCKISTS

Over 50 models in stock
Repairs, Spares,
Part Exchange

— 38 LONGBRIDGE RD )
ARKING

ESSEX (near station)
telephone 01-591 1081

Metal Detector Consuitants and
Distributors
Branches:—
233 South St., Romford, Essex
(0708 23357)
Fox & Co., The Bank House,
Fore Street, Castle Cary,
Somerset (0963-50281)

MAIN SAVO AGENTS

Waverley Shaver Centre
227 Old Christchurch Rd.,
Bournemouth. Tel. 25552

A Fine s.:’eclion of De-

always In stock.
Whites/Save Main Agents

TOPKAPI

Metal Detector &
Gem Craft Centre

11 Dundas Street,

and Farm Museum

Norfolks foremost Craft &
Metal Detector Centre

Farm Museum & Office, Redcar,
\nlﬁ\Ihri‘t: Street, Cleveland
& am,
Great Y"a‘rmouth Tel. 06493-72017
Tel 0493 740707

Craft Detector Centre,
4 High Street,
Caister-on-Sea,

Great Yarmouth

Tel. 0493 720165

SAVO Main Stockist

Headguarters of the
CLEVELAND TREASURE
HUNTERS CLUB

SAVO Main Dealer

Pulse Induction (PI)

The PI machine is described elsewhere in this issue,
so it is unnecessary to spend too much time explain-
ing how it works. The stability of the Pulse machine
is vastly superior to any other and it does not suffer
from ground effect. It cannot differentiate ferrous
and non-ferrous materials and has a relatively high
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power consumption. The other important factor is
that the PI machine is an absolute metal detector,
whereas the other machines are relative metal
detectors. This means that on a relative metal detector
it is possible to put metal near the coil and then tune
it out without losing sensitivity. On the PI machine
this is not possible, and sensitivity will be reduced
if any metal is near the coil when the machine is set
up. The net result of this is that PI machines cannot
have metal shafts etc, but other machines can.
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VLF Phase Angie

The VLF stands for Very Low Frequency and refers
to the frequency of the oscillator used to drive the
coil. The advantage of using low frequencies is to re-
duce the effect that the ground capacitance has upon
the circuits, and thus the coils tend not to be affected
by terrain changes. VLF is also used in IB machines
which have the GEB suffix and it is this factor which
contributes so much to their expense. When low
frequencies are used the changes produced in the
coils are much less than for high frequencies, no
matter which technique is being used for the detec-
tor, and thus much greater signal processing and
hence stability is necessary to produce a machine
with the same capabilities.

The phase-angle method of metal location is the
latest development in this field, and as yet is very
underdeveloped by commercial manufacturers. It
offers the greatest scope in location techniques as it
can easily be made with digital electronics. and thus
a great deal of digital signal processing can be carried
out at relatively low cost. The phase-angle machine
has two coils, one of which is connected to an oscil-

Coil 1

“SEAWAY & SCAN" OFFER:
METAL DETECTORS for TREASURE HUNTING

Complete, ready to use, ideal Christmas Present,
B.F.O.s from only £12-95¢ 1.8.s from only £28-951
Discriminators from £69-901 Ground Exclusion £85-901
Over 40 Models Stocked, plus Books, Maps & Acces-
sories. Send 7p for Price Lists, 21p for Brochure (stanips
preferred).

Phone Truro 78884 for FREE ADVICE based on practical
experience.

R. LANE,
‘Seaway", Beach Rd., Perranporth, Cornwall.

lator via a buffer stage. This ensures that the coil
cannot alter the frequency of the oscillator. The
second coil is connected to an amplifier which pro-
duces a square wave at the same frequency as the
oscillator. The oscillator is also fed into an amplifier
to produce another square wave. When the coil is
brought near to metal, the phase difference between
the two square waves alters, increasing for ferrous
and decreasing for non-ferrous. The implications of
this phenomenon should now be obvious. The simplest
form the circuitry could take would be to invert one
signal and add the results to produce a spike. Feed
this into a smoothing circuit and there you have a
voltage to drive a meter. To improve the gain, a
monostable could be used to generate an inverted
spike of the same period to cancel out the first spike.
Followed again by a smoothing circuit and now a d.c.
amplifier and the gain is vastly improved.

To continue in the digital sphere, a fast clock could
be gated by the spike to produce a count for a
digital readout which could read + for non-ferrous
and — for ferrous, with the magnitude of the number
indicating the depth and size of the find. Sensitivity
on these machines can easily be 250-300mm on a 2p
piece with full discrimination.

Buffer

(W

Oscillator]

Coil 2 —\L&

Monostable

L—'_U_____}_IL_ T

N —
—_{ |
Fast
Clock
Counter
Felnon Fe
J_ Detector ] I l [ l I |
I . Biock diagram of a VLF Phase Angle detector using
& T Display | gigital signa! processing
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DISCOVER
LOST

Super performance true TR/IB machine. Professional tone onjoff
method of indication. Utilises the very latest circuitry including a
special IC customised to our specification, reducing quicscent current
to <5mA, lowering total component count (less to go wrong) and
producing a detector of outstanding stability and detection capability.
Loudspeaker operation (padded headphones available £5-50 extra).
Shaft and search head angle fully adjustable. Waterproof search head.

You could pay pounds more for a detector as good as this.
“Shadow’” detector—£38-95 + £1 towards p+p.
“Shadow” kit {pre-wound coils)—£29-95 + £I

p+p.

Building your own detector! Then we can supply

the hardware ‘shell’. Including fully adjustable shaft

with handle. Special clips to mount your own

control housing (any box is suitable) and search

head mouidings with adjustable ball joint hin

e.
Suitable for any type of detector (BFO-TR-IB-SI, etc.) including those
published in chis and other magazines. As used for our own *‘Shadow'’

detector. Supplied undrilled as a kit with full instructions.
Detector “Shell'" kit £9-50 + £1 p+p.

A good all round low cost metal detector.

200mm (8”) annular search head gives wide

scan with easy pinpointing. Simple high

efficiency B.F.O. circuitry draws <SmA,

inexpensive battery gives over 100 hours

search time. Ferrous/non ferrous discrimina-

tion possible. Extra lightweight, 300 gms

(10-5  ozs) with battery—eliminates arm

facigue, even for a child. The lowest priced

metal detector.

ALTI—£12-95 + £) towards p+p.

Build it yourself. Very detailed manual—ideal

for a beginner as a first project (must be

able to solder). Pre-wound search loop and

tuning coil, absolutely everything supplied

except tools and battery. The least expensive

way of buying. The parts bought se?arately

might cost you more, certainly it'd take

more time. Makes a great present for a

younger brother, etc. {buy it for him—use it

yourselft).

ALT3 (kit)—£9-95 + £I towards p--p.

Stethoscope adaptor for the
ALT3. Converts the earpiece .
{supplied with detector) to two ear listening.
More comiortable—cuts down background noise
... 85p post paid.

SPECIAL OFFER: To every purchaser of our “Shell" kit we are giving away a

copy of our publication ‘Metal detector design notes’ which gives much useful

information on many different types of metal detectors and detection techniques,

including TR, 1B, BFO, PI, VLF. Proton Magnetometer, Discriminators, Phase locked

loops, Harmoaic mixing, Hall effect, OFf resonance, Coupled field, Faraday shields, Push

button tuning, Legal frequencies, other legal requirements, how to obtain Home Office

approval, etc. etc. Contains many interesting circuits (including commercial designs) too numerous

to list. A wealth of priceless information much of which has not been published before,

QUALITY NOTE: All Altek detectors use high grade epoxy glass/roller tinned boards. Some
=~ manufacturers stifl use plain copper which quickly corrodes in damp weather. All Alcek detectors

are Home Office approved. Phone in your credit card number now (24 hour answering).

Callers by apuointment

Altek Instruments
Dept. PW 1 Green Lane

Surrey

Licensing Requirements

Having, hopefully, provided food for thought on
designing and building your own metal locator, or
even for the wealthy, going out and buying one, there
are other matters to be considered. The first point
is that to use one of these machines a licence is
required. It is referred to as a Pipe Finders Licence
and costs £1-40 for 5 years, application forms are
available from the Home Office, Radio Regulatory
Department, Waterloo Bridge House, Waterloo Road,
London SE1 8UA. A licence covers only one type of
detector, and if you buy another design you need a
new licence.

The Home Office also has regulations concerning
the signal in the coil and if you are designing your
own equipment you should stay within their specifica-
tions which state:

1. Air-cored or ferrite-cored coils may be used but
the energisation shall not exceed 0:1 amperes
r.m.s. per turn.

2. Modulation, either a.m. or f.m. may be used if
required.

3. The depth of a.m. shall not exceed 100% so do
not use square waves.

4, The authorised bands for use are 0-16kHz and
16-150kHz.

In a nutshell, they say do not use a 2N3055 to
switch the coil across a car battery at 1MHz!
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General hints on designing your own metal detector
are: try to keep the operating frequency as low as
possible. This reduces the effects of ground and
water. Frequencies below 25kHz should produce few
false readings from the terrain.

An audio output gives far more dynamic range to
the man-machine interface than a meter, and the
changing pitch of a voltage-controlled oscillator
(v.c.0.) is far better than a rising volume output. Do
not worry about driving a loudspeaker, a headset is




m @O@@€= superior metal detectors

THE TECHNICAL

EXCEI_I_ENCE
U EXPECT

AT A PRICE
DON'T...

YOL
A NEW RANGE OF VARIABLE

TR AUTO DISCRIMINATORS
C-SCOPE TR 650/750 (with meter and battery ‘check) A

simple slide-switch provides the user with a choice of
Normal IB/TR operation or variable discrimination for
selected rejection of worthless items. PLUS push-button

TR 950-D VLF 1000

TR 850-D

DISCRIMINATORS FROM LESS THAN £60-00
exclusion in the normal mode for ease-of-operation and
maximum sensitivity over all types of ground. TR 850-D

£85.90. TR 950-D £99.90
C-SCOPE VLF 1000 AUTO DISCRIMINATOR In a class
of its own — Deep seeking ground exclusion and three
reject modes each with variable discrimination — the most
versatile, effective, analytical detector at any price.

£1956.90.

tuning. TR 650-D £59.90. TR 750-D £74.90
C-SCOPE TR 850/950 (with meter and battery check)

These detectors feature all the advantages of the TR

Discriminators PLUS the additional benefits of ground

G-5GOPE INTRODUGES A NEW STANDARD IN METAL DETEGTION FOR 79- NOW!

C-Scope Metal Detectors (UK) Ltd. Dept PW11, Wotton Road, Ashford, Kent TN25 2LW. Tel: 0233 29181

‘The ideal Christmas
gift... o uncer a0

FEATURES: Dual Tuning Controls—for ease and
accurate setting. 2%" Loudspeaker—for quality
reproduction. Headphone Socket—for added <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>