
An exciting hobby.... for everyone

LW I 11-PI

everyday DEgn

electronics
New Series DEMO CIRCUITS

VIP ft, f!'

8 I
i. ...dp :,.. .. VF,41.71Z(C : ; Nip ,,,
_-. 1.--..-e.:t ,*.c -et .

"t4.4 .-ft. v...ti;,1
wr.t.,-,i..,WI .! .

. '

VR1 VR2 VR3 c"v17
111611111

BIT SAVER

BETA, Pick-ups and fittings
-4111W

.0111011."



I I

meet the precision
'INVADER' SOLDERING

INSTRUMENTS
Precision instruments supplied with standard detachable
copper chisel face bits. Standard temp. 360°C at 19'23 27

watts. Special temps. from 250°C/410°C.

For perfection
in soldering

11076 L646
BIT SIZE 1/4"
6.34 mm
27 watts.

BIT SIZE 3/16'
4.75 mm Dia
23 watts.

£2.18 £2.12

L706
BIT SIZE 1/8"
3.2 mm Dia
19 watts

£1.96

Don't take chances.
We don't. All our

ADCOLA Instruments
are of impeccable qual-

ity. You can depend
on ADCOLA day afterday.
That's why they're sopopu

lar.You get good service ...
reliability...from our famous

thermallycontrolled ADCOLA
Element and the tough steel

construction of this production
tool. ADCOLA day after day.

Send for NEW
catalogue today

ADCOLA PRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDON.SW46LH
Postage,packing paidOn orders Over £2 under E2.add £0.10

Models required
Enclosing P/0 or cheque for
Name
Address

EE 6

Are you alright
for Jacks?

Ask for Rendar Jack plugs and sockets at your local
stockist. They come in a wide variety of configurations,
and in cases of difficulty can be ordered DIRECT from
the Render factory.

Standard, mini and sub -miniature sizes ... plugs in both
screened and unscreened versions. . socket bodies in high melting
point thermoplastic ... several unique features (some protected by UK
and US Patents) ... Post Office and NATO specifications
If you want to study all the facts and figures, all the ingenious con-
struction details, send for the Rendar Electronic Components Catalogue
of technical data sheets covering their entire range of products.
The cost of the catalogue is 25p. including P & P, and it's money very
well spent!

RENDAR'
Rendar Instruments Ltd., Victoria Road
Burgess Hill. Sussex. Tel. Burgess Hill 2642-4
Cables, Rendar, Burgess Hill

SOUND BARGAINS

A ERY

CHECK
INDICATOR

GIANT POWER pti,L,TEIRAND

BROADCAST RECEIVER
Will S is 11C/DC POWER SUPPLY SYSTEM

MAINS 'SITUP plus Bl111.7-111 SITTERS BOOSTER

O
-40p P. ticUR

PRI &CEP. i0.50
THIS NEW 1972 RADIO. No lem than
3 VHF BANDS. Pick+ up Aircraft
Transmissions, Pop Pirates, Taste.

Ambulances. Local Radio. Continental and
all BBC, VHF Stations pins fascinating

Public Service Transmissions we are not allowed to mention:
Even TV sound in certain areas. PLUS A SPECIAL

WEATHER -BAND. Frequency rang.: 5151-340 1600 K liZ, F5Iss-
108MHZ, Airband 108-145 MHZ, VHF 145-1755IHZ, 23 senii

conductors -12 transistors, 11 diodes and thermistors. Automatic frequency
control. 31' telescopic aerial. Runs off mains AC 230/250 volts or off 4 CI I
batteries, or use re -chargeable nickel alkali cell. Finished In strong leather
grained case with carrying handle. Approx. else 101' r 61* o 31. Written
guarantee. Special magnetic ear -piece for personal listening. dry batteries FREE.
HURRY 1 Limited quantity only from Marktyme. Fully guaranteed.

OUR £28.9PRICE
+50p P. a

Tune into the world with this amazing world
radio. .0 truly exceptional unit In performance
and looks-leatherette with stainless steel trim.
Looks good anywhere. Use either as a portable

with standard batteries or plug It
directly Into 220-240 volt domestic
mains supply. 14 Transistors; 9 diodes:

thermistor. Internal ferrite rod
antenna plus telescopic aerial.
Separate tone, volume and tuning
controls with push-button selectors
for the S WAVEBANDS. Complete
with Hi-Fi earphone for personal

listening. Frequency ranges: Long wave
150-350Kcs. Medium 353-1605K..

KUHN 1ff -4.5Mes. Short Wave 12-24Mcs.
MOM/ 14/1-10/154.. Aircraft 109-135 Mcs.

UBLIC SERVICE BANDS 135-17451es. Fully
guaranteed.

Ministry of Post A. Teketannownicatione hae pointed out that a
lieence (vi generally arailable to the public.) to r,guired for reception of trans -by Fire Brigade, Aircraft, Shipping, etc.

WAVEBANDS
/JO 0111111

MAP I TIME

root 391

SONIC SOUND
AUDIO LTD.

(Dept. ED7). 372 EDGWARE ROAD.
LONDON. W.2. Tel. 01-723 0094.
Callers welcome Monday to Saturday
9 a.m.-6 p.m.



HOME RADIO (Components) LTD , Dept EE, 234-240 London Road, Mitcham,CR4 3HD Phone 01-648 8422
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Christmas Presents a Problem !
We can take it for granted that she will be buying you the
very thing you've set your heart on, so let's concentrate
on that superb present you are so generously thinking of
buying her! Simple-as everybody knows, today's finest
range of radio and electronic components is to be found
in the Home Radio Components Catalogue. You could
buy her a copy, so that she can pick out just what she
wants. On second thoughts, that might complicate matters.
Better make the choice yourself. After all, you want it to
be a surprise for her on Christmas morn! Moreover,
you'll both have the Home Radio Components Catalogue.
and can spend many hours together, browsing through it.
The Catalogue is crammed full with details of 8,000 items,
of which about 1,500 are illustrated. It costs only 70 pence,

The price of 70p
applies only to
catalogues pur-
chased by custo-
mers in the UK
and to BFPO
addresses.

including post and packing, and each copy contains 10
vouchers worth 5p each.
Of course, you can call at our shop (we're open 9 to 5.30
Monday to Saturday, except Wednesday 9 to 1) and get
just what you want straight off the shelf. Incidentally, a
catalogue bought this way will cost you only 50 pence.
Whether you order by post or buy over the counter you
should join our Credit Account Service. It's the simple
and convenient way of buying all your radio and electronic
components. We supply pre -paid envelopes and order
forms, and no matter how many orders you send us you
make only one payment per month. Full details and entry
forms are in the catalogue.

POST THIS COUPON with your

.0,I1( cheque or postal order for 70pA
No IM1111=M=1==1=11111

Name

Address P ecsc
b oc k

copf s

HOME RADIO (Components) LTD.
Dept. EE, 234-240 London Road. Mitcham CR4 3HD

moin ims.
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HARVERSONIC SUPER SOUND
10 10 STEREO AMPLIFIER KIT

A really Bret -class Stereo Amplifier Kit. Uses 14
tn./adorn including Silicon Transistors in the first five
stage, on each channel resulting in even lower noise
level with improved sensitivity. Integrated pee -snip with
Bar...4, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to edit magnetic cartridge -instructions included.
Output stage for any speakers from 5 to II ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled fibreglass printed circuit board,
omart brushed anodised aluminium front panel with
matching knob, 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 mxcification;
Power output: 14 watts r.m.s. per channel into 5 ohms.
Frequency response, ± 3dB 12-30,000 Hs. Seneitivityi
better than 80mV into 1m0. Full power bandwidth,
-±3.111 12-15,000 Hz. Bar boost approx. to ±12.1/3.
Treble cut approx. to -16(113. Negative feedback 18.18
OVer main amp. Power requirements 35v. at 1.0 snip.
Overall Size. 125w. x 8"d. x 21"h.
Fully detailed 7 page construction manual and parts
list free with kit or send 18p plus large S.A.E.
AMPLIFIER KIT .. 510-60 P. a P. 15p
(Magneto Input components 30p extra)
POWER PACK KIT .. 11300 P. A P. 30p
CABINET 1300 P. a P. 30p

(Poet Free if all unite purchased at same time)
Full after sales service

Also available ready built and tested 12.100. Post Free.
Note The above amplifier is mibside for feeding (WO Mow;
sowers train inputs (e.g. mike, radio, heirs record decks, see.)
and trill then provide miring wet ledlne ,faeiliiies for
mediens powered Diseatherse nee, sic.

SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A kuprrt,state udio
amplifier. Brand
new component%
throughout. 3

silicon teen/Astor*
plus 2 power out-
put translators in
push-pull. Full
wave rectifica-
tion. Output
approx. 13 watts

r.ms. Into 8 ohm. Frequency response 12Hz-30KHz
± 3db. Fully integrated pre.amplitier stage with separate
Volume, Bass booed and Treble cut controls. Suitable for
8-15 ohm speakers. Input for ceramic or crystal cartridge.
Seneitivity apProx. 40nit' for full output. Supplied ready
built and tested, with knobs, escutcheon panel, Input and
output plugs. Overall sire 3' high x 6" wide x 71^ deep.
AC 200/250V.
PRICE /1000. P. a P. 25p.

QUALITY RECORD PLAYER AMPLIFIER ME II
A top quality record player amplifier employing heavy
duty double wound mains tranefortner, E0083.
and rectifier. Separate Banc Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 71n. wide x Sin. deep x Sin. high. Ready
built and tested. PRICE 53 96. P. a P. 40p.
ALSO AVAILABLE mounted on board with output
transformer and speaker ready to fit into cabinet below.
PRICE /6 .96. P. a P. 50p.
DELUXE QUALITY PORTABLE R/P CABINET ME II
Uncut motor board else 14f x 121n., clearance '21n. below,
Olin. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except ATSO and
SP25). Size 18 x 15 x Sin. PRICE 44 75. P. & P. 50p.

SPECIAL OFFER'
LIMITED RUNNER OP BEARD
NEW /MAC 10" TWIN CONE
LOUDSPEAKERS
With large ceramic magnet and

_____.....2
plasticised cone surround.

8ohms impedance U 76. P. A P. 25p.

DE LUXE STEREO AMPLIFIER
A.C. mains
200-240 v.
17 a 1 n
heavy duty
fully leola-
led mains
transform
er with full
wave recti
fleationgiving
adequate
onoothing
with negli-
gible hum.

Valve line up. -2 x ECIAS Triode Pentodes. 1 x EZSO
an rectifier. Two dn.l potentiometers are provided for
bane and treble control. giving base and treble boost and
cut. A dual volume control is need. Balance of the left and
right hand channels can be adjusted by means of a scepa
rate 'Balance' control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel 18 watts mono), into 3 ohm
speakers. Full negative feedback in a carefully calculated
circuit. allows high volume levels to he used with negligible
distortion. Supplied complete with knobs, chassis else
11"w. x 4"d. Overall height Including valves 5". Ready
built it tested to a high Mandan!. PRICE IS W P. & P. 45p.

4-11PEED RECORD PLAYER BARGAINS
Males models. All brand new in maker's packing.
LATEST E.S.R. C109/C121) 4 -SPEED AUTOCHANOER.
With latest mono compatible cartridge I697. Carr. 50p.
With stereo cartridge 9797, Carr. 50p.

SPECIAL BARGAIN OTTER I
PRECISION ENOINEF.RED PLINTHS
Beautifully constructed in heavy gauge "Colorcoat"
plastic coated steel. Resonance free. Designed to take
Garrard 1025. 2000, 2025TC, '2500. 3000, 3500, 5100,
SP15 II and III, SL65B. AT60 etc. or B A R. 0109,
C129. A21 etc. Choice of Black leatherette or Teak
grain finish. Sire 129" x 14f" x 39" high (approx. 79"
high, Including rigid snaked acrylic cover).
ONLY 1460. P. & P. 715p.
CENTRE ZERO MINIATURE ROVING COIL METER.
100µA. For balance or tuning. Approx. size 1. x 1" x r
deep. Limited number. 75p. P. & P. 10p.

Open 9-3.30 Monday to
Saturday
Early closing Wed. I p.m.
A fro ntinteJes from Smith Wimble-
don Tali, Marion.

HARVERSON SURPLUS CO. LTD.
(DEPT. EE) 170 HIGH ST., MERTON, LONDON, S.W 19 Tel: 01-540 3985

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRES

(Please write clearly)
PLEASE NOTE : P. A P.
CHARGES QUOTED APPLY
TO U.K. ONLY. P. A P. ON
OVERSEAS ORDERS CHARGED
EXTRA.

G. F. MILWARD

ELECTRONIC COMPONENTS
Wholesale Retail: I 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

£1
100 i---li Watt Resistors
100 Ceramic Capacitors
100 Diodes £1

100 Resistors
100 Ceramic Capacitors
100 Polystyrene Capacitors

Pack No. 1 1 Pack No. 2

£1
1 Vero -board Cutter
5 2-} in. x 1 in. x 15- Boards
50 sq. ins. "Odd Pieces" Vero £1

100 Resistors
100 Ceramic Capacitors
50 Mullard Polyester Capacitors

IPack No. 3 [Pack No. 4

El 20 Assorted Unused
Marked, Tested Transistors.
BC108 Etc. £1

1 Transistorised Signal Tracer Kit
1 Transistorised Signal Injector Kit

I Pack No. 5 I Pack No. 6

£1
6 Computer Panels containing
masses of Diodes, Transistors,
Inductors, Resistors & Capacitors £1

100 Resistors
100 Capacitors

(Assorted Types)

Pack No. 7 Pack No. 8

INDUSTRIAL USERS!
Ws have access to some of the largest stocks of transistors and LC., In Europe. Some sample prices are given below. Regret that it Is not possible to
supply less than 100 of any one type at these prices. All marked and to full specification. Please 'phone or write for immediate quote should types you
require not be listed.
AD 149 .. .. .. 34p each BD 137/138 .. 490 pair 2N 3055 .. .. .. 31p each 741C (T05 or DIL) .. 27p
AD 161/162 .. .. 35p pair 2N 1613 .. .. Sp each 2N 3053/4037 .. .. 34p pair 723C (T05 or DIL) .. 490
AF t24 .. .. .. I2p each 2N 1711 .. .. 9p each 2N 5179 . .. .. Sip each
BC 141/161 .. 580 pair 2N 3053 .. .. lip each 709C (T05 or DIL) .. 2Sp

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15p.
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ALMOST UNBELIEVABLE! Think of the year 1981 and
what might be produced then-now get the fantastic ASTRAD
17 and SEE for yourself that the incredible Russians have
done it all NOW! It's the radio perfectionist's dream
come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your present radio seem
like a "crystal set"! Complete with optional battery eliminator
for both battery and mains use! We're almost giving them away
at only 620  75-a mere fraction of even today's Russian miracle
price) 'We challenge you to compare performance and value
with that of 030 radios! Test 7 days, we'll refund instantly if you are
not astounded! Elegant black & chrome finish facia, set in
fabulous Cabinet built case-constructed of fine Russian
hardwood in beautiful Teak Veneer finish-prevents vibra-
tion, en purer & sweeter tone than ever! Volume controlled
from a whisper to a roar that would fill a hall! Much wider band
spread, for absolute "pin -point" station selection! Plus
"MAGIC EYE" tuning level indicator for ultra perfect tuning
sensitivity! Yes, the Russians have surpassed themselves, proving
again their fantastic ability in the field of electronics and brilliantly
reflecting their advanced micro -circuitry technioues in the field of
spaceship and satellite communications. Yes, EVERY WAVEBAND
instantly at your fingertips including Standard Long, Medium,
Short and Ultra Short Waves to cover the four corners of the
earth 24 hours a day including all normal transmissions.
VHF, AM, FM, MW, LW, USW, plus local & new stations
not yet operational, and messages from all over the world!
Expensive TURRET TUNER side control waveband selection
unit (as used on expensive T.V.'s!). Every waveband clicks into
position giving incredible ease of station tuning! Genuine push-pull
output! ON 'OFF volume and separate Treble and Bass tone controls
for utter perfection of reproduction and tone! Press -button dial
illumination! Take it anywhere-runs economically on standard
batteries (obtainable everywhere) or direct through battery
eliminator from 220 240v AC mains supply. Internal ferrite rod
aerial plus built-in "rotatable" telescopic aerial extending to
39ins approx. It's also a fabulous CAR RADIO. Can also be used
through extension amplifier, tape recorder or public address
system. SIZE 14inx 10fins x 4f ins overall approx. Magnificently designed, made to give years of perfect
service. (U.K. service facilities & spares available for years & years to come, if ever necessary!). With
WRITTEN GUARANTEE manual with simple operating instructions & circuit diagram. ONLY £20.75
(with mains battery eliminator 61  48 extra) BOX, POST, ETC. 50p. *BUT WAIT, for only SSp extra
you get the sensational "COMPUTERISED" WORLD TUNING GUIDE (it enables you to time.
pinpoint & get transmissions the whole world over-even a child can do it in a flash-it even lets you know
when to tune into the U.K. when abroad. NO GUESSING! NO MESSING!) PLUS Standard 'longlife'
batteries PLUS ultra sensitive earphone for personal listening. (Sorry-We cannot change these ne w
radios for any earlier model purchased.) HURRY! Send today or call at either store.

4 m t
TNISM18

MI RACLE'
*1COMPUTERISED1i

sgr"Nt/c na: 060 glkcx. s
), mo-k.

\ s
WO*0 Nog, IAN

1N0A984

THE FABULOUS\

ASTRAD I
RTABLE RADIO&

COMMUNICATION
RECEIVER \

28 TARNADDIODES!

WAVEBANDS:
STANDARD LONG and MEDIUM

5 SHORT WAVEBANDS

ULTRA SHORT WAVES'

(V.H.E A 1414,9 I

50p
MAINS/BATTERY
EU M I NATOR £1.48 extra

ANONER EAST EUROPEAN MIRACLE!

fag, 2' "R 542 ZIACLAPPram
Nopi
WIDE RECEPTION

IN YOUR CAP
roof (AdK off 12,e;

4WAVEBAND

VHFLAO"'NG"8!
SHORT

WAVEBANDS
NTASTAC PR/CE

iSga
Box, POST Ere 43p

Position it for CAR RADIO,

results will justitY.OR
detach 8,

use cam
handle f or PORI ABLE

with its own
batter ieSt.

FANTASTIC!
Brand spanking
new from East
Europe - we
bring you this
incredible 2fin-
I Radio! First
class makers
-because of
our crazy price.
contract stipu-
lates we mustt
NOT men-
tion name!Beautifully
made. 9 x 5x
21 inches over-
all approx.
Every up-to-
date techno-
logical inprove-
went. 15 SEMI-
CONDUC-

TORS! 9 Tran-
sistors.5 Diodes
and Stabiliser!FOURWAVE-
BANDS! Yes,
VHF model
with AM FM
Long and
Short wave-
bands! Will
get stations

around the world, including Standard Long. Medium and Short Wave, also
local and new stations not yet operational! Built-in internal ferrite aerial plus
5 section 26in. swivel telescopic aerial. Onion/volume and tone controls.
Clear Station Selector Dial. Waveband selector! Equally wonderful
in CAR or HOME! TWO Tuning Dials for flat or upright use as illustrated.
RUNS OFF 12 VOLT BATTERY I (AS A PORTABLE it runs on standard
batteries). PLUG IN 11 VOLT ADAPTOR JACK PROVIDED and
automatically cut out internal batteries, using car battery only! Don't you
think it's miraculous? Span the Oceans and pull in hundreds of transmissions
day and night, including short wave-even in car I BUT WAIT-simply
remove Radio from car, "snap on" optional carry handle AND YOU HAVE A
DE -LUXE PORTABLE, with additional upright tuning dial. WRITTEN
GUARANTEE. Only 89.95 box, post 45p. 'Sprung all metal matching
detachable carry handle (as illus.), and b ies only 25p ex. if required.
Match with sets costing 635 or more. Send and Test 7 days. Refund if not
delighted or call. Order by post to Uxbridge Road address, or call at
either store.

AND ra

full"(

I COMMERCIAL TRAVELLERS NOTE: Merchandising office at Holborn Store.1------------1
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the world
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IflerillifileT17/47
gempATw AC/DC BATTERY/MAINS

.egette
TAPE

RECORDER
&PLAYER
With remote

control

microphone.

I

1/
P'.

WE COULD
CHARGE UPI°

£26.97!
I OUR Piot
- RAICEZ, lag

411, POST ETC.
31p

II1

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de -luxe portable BATTERY MAINS tape recorder and player-and incredible
Shopertunities bring it to you for ONLY 012.49! Due to our cut price we cannot
name first-class makers-but rest assured you're getting one of the BEST!
Expensive "PIANO KEYBOARD" CONTROL PANEL(or latest MASTER
SWITCH control) AND AUTOMATIC LEVEL CONTROL. No fiddling
with awkward tape and reels, just "slap -in" a and off you got
(Takes 30, 60, or 90 minute standard cassette tapes obtainable everywhere).
Amazing performance ensures perfect taping% and superb reproduction! Remote
control mrophone. Rapid Rewind! Fast forward! Beautiful tone from a whisper
to a roar! Completely self contained-record anywhre, indoors or out!
Runs on standard batteries AND 220 240v. AC mains. Separate jacks for
remote control microphone, etc. Size 9} in. x Sin. x 2j -in. approx. Design can vary
slightly. With carry handle. WRITTEN GUARANTEE and full instructions.
ONLY 812.49 post, etc., 31p. *Refund if you don't agree we could charge up
to 626.971 BONUS OFFER (one per customer)-Cassette tape, set of
standard batteries, AND microphone stand all for 50p extra, if req.
Send quickly. Test 7 days-refund if not delighted or call.
Also super deluxe model fitted with VHF AM/FM, radio ONLY 82.3.75
car, extra 35p. (Standard batterys and cassette tape 25p extra if required).

SHOPERTUNITIES LTD.
Dept. EE II, 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDON W11 8AQ. (Thurs. I, Fri. 7). Also at 37 39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.I. (Thurs.
7 p.m.) BOTH STORES OPEN FROM MONDAY TO

SATURDAY FROM 9 A.M. UNTIL 6 P.M.

Everyday Electronics, December 1972 739



SEW PitirriiEL
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS,

EDUCATIONAL AUTHORITIES, ETC.
 LOW COST  QUICK DELIVERY  OVER 200 RANGES IN STOCK

 OTHER RANGES TO ORDER

NEW "SEW" DESIGNS!
CLEAR PLASTIC BAKELITE PANEL

METERS
' .A TYPE SW.100

100 x 80 mm.

50µA 13 SO
50-0-50µA 13 80
100µA 13.80
100-0-1004A 1870
1100µA 11310
1mA 1840

METERS
TYPE S-80

80 mm.
square fronts
50µA 13 50

60V. D.C... II 40 60-0-50µA 13 40
800V. D.C. 1840 100µA 13 40
1 amp. D.C. 13 40 100-0-100/AA 03 30
6 amp. D.C. 0140
300V. A.C. 13 40 1mA 12 85
VU Meter 04 16 20V. D.,'.12.85

50V. D.C... 56 85
300V. D.C. *2 86
1 amp. D.C. 1885
6 amp. D.C. 12 85
300V. A.C. 1285
VII Meter 1870

"SEW" CLEAR PLASTIC METERS
KEMP. 411n. x 41ln. fronts. TVA 1112.38P. 1 111/321n. square fronts.

50mA .... £3 10
100mA .... 13 10

200mA .... 5,0.7s
1100mA .... U-75

600na..... 13 10 500mA .... /1.761
amp. .... 6610 Y I 760mA .... 11.75

5 amp..... 5610
15 amp 63-10
30 amp 13 SO 5 amp. .... 111-75
20V. D.C 1310 10 amp. .. 11-71
50V. D.C 1610 SY. D.C. .. U.711
150V. D.C. 1310 10V. D.C... 11.76
300V. D.C. 66 10 15V. D.C.- 111.76
15V. A.C 2310 1616 NV. D.C... U.75
300V. A.C. U 10 50V. D.C... 11.75
8 Meter lm LS 16 100V. D.C. 111.75

VU Meter 13.00 160V. D.C. 11.75
1 amp. A.C 13.10 NOV. D.C. SIN
6 amp. A.C  U 10 600V. D.C. 111-75

10 amp. A.0 °1310 760V. D.C. 2115
20 amp. A.C 13 10 I6V. A.C... 111.86
30 amp. A.C 13 10 60V. A.C... 1111 85

1110V. A.C. 11.85
300V. A.C. 615

TM RE.522. Oita. senate fruit. 1100V. A.C. 11 85
110µA 23 40 10V. D.C... 02 20 8 Meter 1mA 61 85
40-0-60µA 82 85 SOY. D.C... 12 20 VU Meter.. 62.30
100µA . 12.86 60V. D.C... 62 20 T. ME.46P. Ma. mum !goals.100-0-1110µA 12-75 300V. D.C. 12 20 50AA 12 60100µA .. Mt 66 16V. A.C... 1230 60-0-60µA 02 301mA 12.N 300V. A.C. 22 30 ioota 52 a,

110µA 13 95
40-0-50mA Lid 40
100µA 13 40
100-0-100µA 13-30
000MA 2350600µA. 16.20
S00 -0-500µA 23 101mAU 10
I-0-1mA 23 10
{mA L3 10
10mA 0310

00µA . 12 66
00-0-600mA RS 40
mA 62 40
mA 12 40
OmA 12.40
OmA . 62.40
OOmA 62.40
OOmA 12 40
amp *240
amp. .. 12 40

0 amp 12 40
5 amp. 1240
0 amp. . *240

30 amp. . 12 66
60 amp. . 19.76
IV. D.C. . 12.40

6mA
10mA 121141
60mA 1.21111
100mA 1111-1111

SOOmA -10
1 amp 12.10

amp 1580

660-0-60µA 1210
100/AA ....
100-0-100µA11.40
200/1A .... 1111115
5000.1A 11-50
600-0-500µA 1F76
1mA 61.75
1-0-ImA 11.71
2mA 11.76

11-75
lOmA 11.75
20mA 11.75
60mA 11.75
100mA 1115
160mA 1176

10,5 100-0-100/AA 12.06VU Meter . *8 60 200,A 5206I amp. A.C. SIN g00µ_1
5 amp. A.C. 13-1111 500_9_69o,A 11 s5
10 amp. A.C.12 20 1mA 218620 amp. A.C.02 20 5mA SI 8530 amp. A.C. *2 20 10mA ... 86

60mA .. 41 85
Type 1111.66P. SOL x Wm. trouts. 100mA el 86

0/AA p-70 DIV. D.C... 12 40 600mA 61.86
0-0-60/AA 13 00 20V. D.C... 02 40 1 Burp L110
00µA . .. t3 00 60V. D.C... 12 40
00-0-100µA2200 150V.D.C... 12 40

300V. D.C. 12 40
15V. A.C... 02 55
60V. A.C... 02 55
150Y. A.C. 12.56
300V. A.C. 12 56
500V. A.C. 42 65
8 Meter 1mA 12 60
VU Meter.. 03 70
50mA A.C. 1240
100mA A.0 .12 40
200mA A.C.12 40
500mA A.0 .12 40
1 amp. A.C. 1240
6 amp. A.C. 12 40
10 amp. A C.12 40
20 amp. A.C.12 40
30 amp. A.C.112 40

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

SEW EDUCATIONAL
METERS

Type ED.107. Sias
overall 100mm x
90mm x 108mm.
A new range of high
quality moving coil
instruments ideal
for school experi-
ments and other
bench applications.
3 mirror male. The

meter movement is ...ally accealble to
demonstrate internal working. Available
in the following range.:
110µA 06.50 20V d.c. 11415
100p,A *610 501, d.c. 1486
1mA 14 85 300V d.c. 114-511
60-0-50,s IN 10
1-0.1mA. 44 85 Pool range
lA d.c.. 14 85 500:11A/5A d.v115-10
SA d.e 85 5V/50V 05.10
10V d.c. 64.86

amp..... 01 85
10V. D.C... 11 86
20Y. 11.C... 61.85
60V. D.C... 11 .85
300Y. D.C. 11.85
15V. A.C. *200
300V. A.C. 1200
8 Meter 1mA 52 .05
VU Meter 12 60
1 amp. AZ. 11.86

arnp. A.C. 85
10 amp. A.C.01 85
20 amp. A.C.111 86
30 amp. A.C.11115

"SEW" BAKELITE
PANEL METERS

Tire MESS. 11110. square trouts.
1 amP. . 112-16
5 amp.... 62-16
15 amp.... 12 16
30 amp 49.16
60 amp.... 62 12
5V. D.C. 12 16
10V. D.C 1216
20V. D.C 12 16
NV. D.C 12.16
160V. D.C. 811-16
300V. D.C. II 16
0OmV D.C. 6640
100mV D.C. B1.40
30V. A.C. 1320
SOY. A.C. 02.20
150V. A.C. 02 20
300V. A.C. 02 20
600mA A.C. 2216
1 amp. A.C. 18 16
6 amp. A.C.112.111
10 amp. A.C. 21.16
20 amp. A.C. 13.1$
30 amp. A.C. 16.16
50 carp. A.C.111.18
VUMeter 13-40

25µA 1886
50µA 13 00
60-0-60µA 12 60
100µA 12 60
100-0-100µA 12 50
600µA 12 45
500-0-500µ A 12 15
1mA 12 15
1-0-1mA 12 15
5mA 12 13
10mA 42 15
50mA 22 15
100m 12 16
500mA 12 15

EDGWISE METERS
Trio rz.n. 6 17/1111n. x 1 15 021n. xIf In. deep.
60µA 13 .40 600µA 13.06
60-0-50µA 13 .30 1 n, A *2 70
100/AA 28SO 300V A C 12 70100-0-100µA 1,11 A.C.

100µA pl0 VU Meter 111.76

lead for illustrated brochure on SEW
Panel Molars -dieeounts for guantIlliss.

MULTIMETERS for EVERYpurpose/
ROUND SCALE TYPE PENCIL TESTER
MODEL TS.611

Completely portable, simple
to use pocket sised teeter.
Range. 0/3/30/300V AC
and DC at 2,000 o.p.v.
Resistance 0-20K ohms.
ONLY 11.97 P. It P. 13p,

IIKYWOOD 5W-600
60K 0 /Volt. Mirror
male DC Volta
0.6/3/12/30/300/600.
DC Current 20uA/6/
600mA Resistance
10K/100K/1 Meg/10
Meg. Decibels - 20
to +67 db. 17-60.
P e P. 15p.

TIM MODEL TW-501 46
ranges, mirror scale, 50K/VoL
D.C. 5K /Volt A.C. D.C.:
Volts  125, -25, 1.24. 3.5, 6,10,
25. 60, 125. 230, 600, 1000V,
A.C. Volte: 1-5, 3, 5, 10, 26,
50, 125. 250, 500. 1000V. D.C.
Current: 25, 60/AA, 2-5, 5, 25,
50, 250, 600mA, 5, 10 amp.
Resistance: 10K. 100K, 1

MEG. 10 MEG Cl. Decibels: -20 to +81.5
dB. 60 80. P. a P. 171p.

TE-16A Truuditorbed
Signal 0 for. 5
ranges 400k Hr -30m He.
An inexpensive instru-
ment for the handyman.
Operates on 9v battery.
Wide easy to read scale.
800511. modulation.
51 x 5/ x 3lin.
Complete with instruc-

tions and leads. S727. Poet 25p.

TE-20D RE SIGNAL GENERATOR
Accurate wide range sig-

120 Kc/s-500 Mc/s on
6 bands. Directly cali-
brated Variable R.F. et
tenuator, audio output.
Xtal socket for calibre.
tion. 220/240V. A.C.
Brand new with instruc-
tions 115. Carr. 370.
Sire 140 x 215 x 170

FTC -401 TRANSISTOR TESTER
Fall capabilities for mea-
suring A, 11 and ICU.
NPN or PNP. Equally
adaptable for checking
diodes. Supplied com-
plete with instructions,
battery and leads.
16.671. P. a P. 15p.

240° Wide Angle I mA Meters
M WI.6 60nint square 13 271
MWI-8 80mm emu. 04 971

P. a P. extra

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

A new portable
bridge offering ex-
cellent range and
accuracy at low
coat. Ranges. R.
10-111 meg cl
6 Ranges ± 1%
L.1 111

HENRYS 6 Ranges9 KC.100µ 1H110mIrd.

6 Ranges +2%. TURNS RATIO 1:1/1000-
1 .11100 6 Ranges ± 1%. Bridge voltage Si
1,000 cps. Operated from 9 volts. 1004A
Meter indication. Attractive 2 tone metal
ease. 81.. 71 x 6 x 2m. 120. P. at P. 259

230V/240V SMITHS
SYNCHRONOUS
GEARED MOTORS

Built in gearbox. All brand
new and boxed 30 RPH CW
2 RPH CW; 20 RPH CW;
2 RPH ACW; 30 RAH CW;
/Op each, Post 12p.

RIONI MODEL 7901
20,000 O.P.V.
Overload protection.
5/25/100/500/1000 VDC.
10,30/250/1000 VAC.
50 OA/260 inA. 20K/2 meg
ohm. -6 tc + 92db.
SIN. P. t P. 15p.

Model 8 -100TH MULTI -
METER TRANSISTOR
TESTER 100,000 o.p.r.
MIRROR SCALE OVER-
LOAD PROTECTION
0/ 12- 6/3/12/30/120/600
V DC.
0/6/30/120/600 V. AC.
0/12/600uA/12/3001LA/12
Amp. DC.
0/10K/1 ME0/100 MEG.

-20 to + 30 db.
0.01- 2 mfo.
Translator tester meaning Alpha, beta and
Ico. Complete with batteries, instrottione
and lend.. USU. P.P. 251,

MODEL 600 110.000
with overload protection
mirror soak 0/.5/2.6/10/25/
100/260/600/1,000 V. D.C.
0/25/10/25/100/260/000/
1,000V. A.C. 0/50µA/5/60/
600mA. 12 amp. D.O.
0/60/K/6 Meg./60 Meg Q.
16871. Poet paid.

TIE LAB TEETER.
100,000 O.P.V. 0 lin.
Beale Utterer Short Cir-
cuit Check. Sensitivity:
100,000 O.P.V. D.C. 6K
/Volt A.C. D.C. Volts:
1, 26, 10, 50. 250, 1,000
V. A.C. Volts: 3, 10, 50,
60, 250, 500, 1,000V.
D.C. Current: 10, 100µA,
10, 100, 600mA, 25, 10

amp. Resistance: 1K, 10K. 100K, 1011110,
100 MEG O. Decibels: -10 to +49 db. Plas-
tic Can with Carrying Handle. illes 71In.
a 611n. x 311n. 11190. P. t P. 26p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 o.p.v.
A first clan versatile in.
Amu:tient manufactured In
U.S.S.R. to the highest
standards. Ranges: 2-0/10/
60/250/600/1000v D.C. 2.6/
10/50/250/500/1000v A.C.
DC Current 100 wA/ I/10/
100mA/1A. Resistance
300 011ms/3/30/300K/31d CI.
Complete with batteries.
test leads. instructions and
sturdy steel carrying case.
OUR PRICE 6697 P. a P.
25p.

TO -3 PORTABLE OSCILLOSCOPE
Sin. tube. Y amp. Sensitiv-
ity 0-1v p-p/Cif. Bend -
width 1-5 cps -1.5 MB..
Input Imp. 2 meg 0 25pF
X amp. Deneitivity
p-p/CM. Bandwidth 1.5 cps
-8001(Elx. Input Imp. 2
meg (3 20pF. Time base.
6 ranges 10 cps -300 KHz.
Synchronimtion. Internal/

external. Illuminated scale 140 x 216 x 330
mm. Weight 154 lb. 220/240V. A.C. Supplied
brand new with hanebook. 14000. Carr. 60p

HONEYWELL
DIGITAL
VOLTMETER
VT.100
Can be panel or
bench mounted.
Basic meter mea-
sures 1 volt D.C.
but can be used to mantra a wide range of
AC and DC volt, current and ohms with
optional plug In card.. Specification: Accu-
racy: A 0-2, A 1 digit. Resolution: lmV.
Number of digits: 3 plus fourth overrange
digit. Overrange: 100% (up to 1-999). Input
impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adjustment, Automatic sens-
ing, full male adjustment against an internal
reference voltage. Overload: to 100v. D.C.
Input: Fully floating (3 poles). Input power:
110-230v. A.C. 50/60 cycles. Overall sire:
Olin. x 2 13/16in. x 8 3/16in. AVAILABLE
BRAND NEW AND FULLY GUARAN-
TEED ONLY MANE Can. 500.

G. W. SMITH
& CO (RADIO) LTD.

Also see opposite page
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11/-17 41011/PAWIT
SAVE UP TO
33J3% OR MORE
SEND S.A.E. FOR
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD DECKS
BAR
C129 Mono /6 50
CI37 18 35
MP60 19 75
610 112 65
810 131 25
211"60/

0800* 112 96
MP60 TPDI 11806
MP60/TPD1/

0800* 119 50
NNW TPD2 114 36
610 TPD1 118 96
1110 TPDI 11796
201 /TPD3 /8 76
HT 70 113 99
li T70/

0800. 117 26
HT 70 Pack 120 35
HT70/Pack/

0800 123 90

GARRARD
2025 T/C 1860
4011 1926
8P25 III . 110 26
81,658 . 113-76
AP76 117 96
31L72B ... 121 96
81,958 ... 132 25
401 125 95 TD160AB 11 139 95 220/240v AC or 12v DC. Size 325.268.150
ZERO 100A 138 96 TD150 Plinth 13 80 mm. Complete with instructions and circuit.
ZERO 1008 13696 TXII 13 80 no 00. Carr. 50p

OOLDRIIG
01.09/2 £1850
0IA9/2/1. 62420
0L72 123.50
OL72/P /27 50
0L75 126 95
GL7SP 195 25
LID75 13.60
LI D79 13 26
099 119 95
GLIOP/C 156 95
LI D85 1495
0101P/C 120 50

PIONEER
PL12AD 233 95
PLISC 151 86
PLASS 182 66

latest exciting release. Brand new model.
6 + 6 watte rms. Inputs for mag. eta), aux
tape. 'Volume, bass, treble, eliding balance,
*crutch filter and Minim. controls.

OUR PRICE 522.96 Carr. 97p.

IRTIFOOD CX11011 COMMTINICATION
RECEIVER

=OHMS
TD125/11 166 50
TD125AB/11

199 95
TX25 16 95
TDI6OC 15895
TDI50 128 50
TD160A II 635 95

Stereo Cartridge
All other models less Cartridge
Carriage 50p extra any model.

RECORD DEM PACKAGES
Decks supplied with
cartridge ready
wired In teak ven-
eered plinth with
.over.
Oarrard 2025TC/9TAHCD

arrard BM III/9TARCD
award IPSO III/0800 117 95
arrard 6P25 III/1175-6 818.50
armed BP25 111/11144-7 11275
arrard 8P25 III/M44-E 120 96
arrard IPSO 111/3155-R 122 40
arrest' AP76/0800 127 96
arrard AP76/1175-6 130 26
armed AP76/3155E 130 50
arrard AP76/3175EJ 232 50
armed AP76/0800E 130 75
arrard AP76/M44-E 230 50
arrard AP76/3175ED 238 06
SR McDonald MP60/0800 21750
SR McDonald MP60/M44-7 119 50
BR McDonald MP60/1144-2 22026
oldring 0L72/0800 134 60
°idling 0L75/0800 113896
oldring 0L75/0800E 14196

Carriage 50p any Rom.

Solid state. Coverage on 5 bands 200-420
K Hs and 25 to 30 MHz. Illuminated slide
rule dial. Bandspread. Aerial tuning. BFO.
AVC. ANL. 'EY meter. AM/CW/816 B. Inte-
grated speaker and phone socket. Operation

HA -10 STEREO
HEADPHONE

AMPLIFIER
All silicon trans-
istor amplifier oper-
ates from magnetic,

ceramic or tuner inputs with twin stereo
headphone outputs and separate volume
controls for each channel. Operates from 9v
battery. Inputs 5MU/100MU. Output 5031W.

11276 16'7. P. k P. 15n.
11596

EA.4I REVERBERATION
AMPLIFIER

Self contained, transistor-
ised, battery operated.
Simply plug In micro-
phone. guitar. etc., and
output into your amplifier.
Volume control, depth of
reverberation control. Beautiful walnut
cabinet. 71 x 3 x 41in. 16.7. P. A P. 15p.

LATEST CATALOGUE
Our 7th edition (Oyu lull details of a
comprehensive range of 141-1,1 EQUIP-
MENT, COMPONENTS, TEST EQUIP-
MENT and COMMUNICATIONS EQUIP -
RENT. FREE DISCOUNT COUPONS

VALUE 609
320 pages,
Tully Illus-
trated and
detailing
thousands of
bargains.

SEND NOW

ONLY
40 p
POP
10p

TAPE CASSETTES
Top quality Hi Fl Low Noble in Philips
Library cams.
C60 3 for 76p 10 for 12.211 P. A P.
C90 3 for 81-06 10 for 141.20 10p
C120 3 for 11-36 10 for 54-50 extra
Tape Head Cleaner Sep each

* TRANSISTORISED FM TUNER
6 TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY 6 x 4 s 211n.
3 I.F. stges.
Double tuned die-
criminator. Ample
output to feed most

amplifiers Operates on 9 V battery. Coverage
88-108Mc,s. Ready built ready for um. Fan-
tastic value for money. 20 871. P. & P. 121p.
Stereo multiplex adaptors 24.071,
174512 MIILTIMETER .
Extremely sturdy instrument for general
electrical use. 687 o.p.v.
0/'3/1.6/7.6/30/60/160/300/
600/900 VDC and 75mV.
0/ 2/ 10/7-5/ 30/ 60/150/300
600/900VAC.
0/300uA/1.5/6/50/60/150/
600MA/111/6 AMP. D.C.
0/1.5/6/15/60/150/600MA/
1.6/6 AMP. AC.
0/200 C1/31(/30K O.
Accuracy DC 1%, AC 1-5%.
Knife, edge pointer, mirror
male. Complete with sturdy
metal carrying case, leads
and instructions. 4660 plus P. & P. 25p.

MCA. 220 AUTO-
MATIC VOLTAGE
STABILISER
Input 88.126 VAC or 176-
250VAC. Output 120VAC
or 240VAC. 200VA rating
11147. Carr. 50p.

List Price
£2.98

E 1 .80
P. A P. 10p

SO lira:zooms
Ideal for home,
office, stores. fac-
tories, etc. Supplied

, complete with bat-
teries, cable and
tree instructions.

2 Station 12.97, P. & P. 15p.
3 Station 15.26, P. tk P. 15p.
4 Station' 11.82, P. & P. 17p.

EXI LOODSPEANERS
Model 350. 13' x 8' with
.Ingle tweeter/momover.0-20,000 Ha. 15 watt
RMS. Available 8 or 16
ohms. 57.81 each. P.
P. 37p.
Model 460. 13' x 8' with
twin tweeter/crossover.
55-13,000 Hz. 8 watt
RMS. Available 8 or 15
ohms. 111.112 each. P.
P. 25p.

TE 10111
1010 HIGH IMPE-
DANCE HEADSET
Sensitive, soft eartada
adjustable healband.
Magnetic, impedance
2,600 (stuns.

07. P. & P. 15p.
IIP7 MEER PREAMPLIFIER

5 microphone In-
puts each with
Individual gain
controls enabling
complete mixing

facilities. Battery operated. 91' x 5' x
Inputs Mice: 3 x 9mV SOK; 2 x 3in V 600 ohm.
Phono meg. 4mV 50K. Phono ceramic
100mV 1 meg. Output 250mV 100K.

15.87. P. A P. 20p.
1021 STEREO LISTENING STATION

For balancing and
gain selection of
loudspeakers with
additional facility
for stereo headphone
switching. 2 gain

controls, speaker on -off slide switch, stereo
headphone sockets. 6' a 4' a 21'. 1586,
P. & P. 15p.

LIR TRANSISTOR TESTER
Testa PNP or NPN transis
tors. Audio indication. Oper-
ates on two 1.5v batteries.
Complete with all instruc-
tions etc. 54-50. P. & P. 20p

230 VOLT A.C. SO
CYCLES RELAYS

Brand new. 3 seta of
changeover contacts at
6 amp rating. 60p each.
P. & P. 10p (100 lots 140)
Quantities svallable.

Project 60.
Package
offers.

SPECIAL
OFFER!

PHILIPS GA308
TRANSCRIPTION
TURNTABLE
2 speed. 331 anti 45
rpm. Lightweight
tubular counter-
balanced arm. Belt
driven low speed
synchronous motor.
Viscous damped
pick up lift/lower device. Complete with
teak plinth and hinged cover. GA308 less
cartridge (List E3666).
OUR PRICE 224.50. P. 5 P. 50p.
GA308 PU with 0P400 stereo magnetic
cartridge (List 14745)
OUR PRICE 1211.95. P. 5 P. 50p.

SINCLAIR EQUIPMENT

4666
2 x Z30 amplifier, tereo 60 pre -amp, PZ6
power supply 115.96 Carr. 37ip. Or with
PZ6 power supply 118 00 Carr. 371p. 2 x 250

amplifier. stereo 60 pre -amp, PZ8 power
supply. 12026. Carr. 371p.
Transformer for PZ8. 12.970 extra.
Add to any of the above 5446 for active
filter unit and 519-00 for pair of 4/16 sneakers
All other Sinclair products in stock.
2000 Amp 201-95 Carr. 370p.; 3000 Amp
1211.60 Our. 371p.: Neoteric Amp 54895

Carr. 375p IC12 61.80 Post 10p
PROJECT On - 680.97, Car, 371,

WHARFEDALE HID -
RANGE 17111IT8

As used in world famous
system. 5' dia. Impedance
4/8 ohms. High dux °era.
ink toagne t. 20 watts rms.
Brand new 1150. Carr. 37p.

tom -so
RECEIVER
4 Bands cover-
ing 550kc/s-30
me/s. B.F.O.
Built -In Speaker 220/240v. A.C. Brand new
with instructions. 111175. Carr. 375p.

LAFAYETTE HA -500 SOLID STATE
RECEIVER

General coverage
150-400kcia 550
kcis-30mc/s. FET
front end. 2 mech.
filters, product
detector, variable
B.F.O., noise limi-

ter, 8. Meter, Bandspread. RF Gain. 15'
91' 3 81". 18 lb.. 220. /240v. A.C. or 12v. D.0
Brand new with Instructions. 160. Carr. 609

TE4S VALVE VOLTMETER
High quality instrument
with 28 ranges. D.C.volts
1-5-1,500v. A.C. volts
1 5-1,500v. Resistance
up to 1,000 megohms.
200/240v. A.C. operation.
Complete with probe and
instructions.
51750. P. & P. 30p
Additional probes avail-
able: R.F. 12321;
1850.

High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock. Single hole fixing, lira. dia. Marts. Bulk quantitim available.
26 W111%10/25150/100 250'500,1000 /1500/2500 or 6000 ohms. 90p. P. & P. 71
50 WATT. 10/25,50,100/25020011000, 2500 or 5000 0hms. 21-16 P. a P. 70P.
100 WATT. 1'5 10 25/50/100/250/50011000 or 2500 ohms, 11-66 P.* P. 75p.

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality - Low price . Immediate delivery

8-280 General Purpose Bench Mounting 9-2803 Panel Mounting
AILLP 1700

2.5 Amp 1806
5 Amp £11 76
8 Atop 115 90

10 Amp 122-50
12 Amp 123 60
20 Amp 149 00
25 Amp 158 00
40 Amp 5.82 50

Ira. I

1 Arno 17.00
2.6 Amp 1806

Please add postage
ALL MODELS

INPUT 230 VOLTS,
50/60 CYCLES.

OUTPUT VARIABLE
0-260 VOLTS.

Special discounts for quantity

G.W. SMITH & CO.( °& ) LTD
10 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-637 2232 CALLERS
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715 WELCOME
2571258 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-580 0670 MONDAY TO
3 LISLE STREET, LONDON, W C 2 Tel: 01-437 8204 SATURDAY
34 LISLE STREET, LONDON, W C 2 Tel: 01-437 9155 SAM- SPIM
311 EDGWARE ROAD, LONDON, W.2 Tel. 01-262 0387

LAll Matt 0.ders to -
11-12 Pa dd,ngron Green.
London W.2
.Tel 01262 6562
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MICROSCOPE
An extremely modestly priced yet efficient Tl
microscope capable of magnification up to 750

1

..,:-

times with clear, sharp images. This model s
of the self -illuminating type and incorporates i% '.-.°.\\

an easily rotatable four -position turret I
magnifying lens selector with rack and pinion
focusing. The crackle black metal body houses
the batteries for adjustable light illumination. env

i

Sample slide also provided.
Price each E4 95

G. 1111 STEREO HEADPHONE
A particularly well designed stereo
headphone with smooth response
throughout its frequency range
23-13,000 Hz. The rubber padded
earpieces are adjustable for
personal fitting. Model G.I I I I is /..s."

presented in two-tone grey with 4'
matching lead and fitted plug.

el .._,

Impedance is 8 ohms.
Price each E2 90

AUTO BURGLAR ALARM
Designed for easy installation on any car
(whether 6 or I2V) this device CL----

AUG
[tumultactivates
ALARMthe horn when a theft is attempted of

expensive equipment or personal belongings.
This neat unit only SI" x 21" x I" deep on
fixing backplate, reacts when the vehicle is ill
disturbed or rocked and continues its
warning for IS seconds after tampering.
The sensitivity of the device is adjustable

a

05E'
and controlled by a separate On Off panel
which can be located wherever convenient.
Supplied with connecting wires and screws, installation instructions
and diagrams. Price each 89p

Single push-pull 4 pole switches O 28p
3 button 2 pole 6 way interlocking, interchange switches
suitable for car radios, D.I.Y. stereo and many other uses 0.49p

NUMEROUS OTHER ITEMS AVAILABLE INCLUDE:
Switches. Comprehensive range of N.S.F. Toggle switches and Rotary
Wafer switch kits (to enable you to make your own switch to your own speci-
fication).
Copper laminate and all materials available to make your own printed
circuit boards.
Lamps and lampholders for every requirement. Ready Built Circuits
and Modules.
F d CI aerosol sprays.
Jack plugs and sockets.
Variety of speciality products.
Resistors, Capacitors.

All orders value L2 or over post free. Other orders please add 10p P. 15 P.
We only sell new products --do not confuse with "seconds" or surplus stock.
Because of our keen prices we regret the prices apply to U.K. and B.F.P.O.
add nly.

To GSPK (Sales) Limited
Dept. LE., Head Office, Hookston Park, Harrogate. Yorks.. HG2 7BU

ALL
CALLERS

WELCOME

Please fill in the coupon and sand with 10p (refundable on
ordering) for catalogue

I Name

MON. to FRI. I
Address

9-5.00 LE]

-.a

S

GARRARD
SP25 Mk. III
SPECIAL OFFER (/
G d SP25 Mk. III
Goldring 0800
Teak plinth and tinted cover. All
leads supplied.
Please add LI 25 for P. & P.

7.45

TURNTABLES
Please add 75o for P. & P.

SP25 Mk. III [9 95
G d AP76 [17 45
G d SL65B LI) 95
G d 401 (28 95
G d Zero 100 (Auto) [36 95
G d Zero 100 (Single) L35 95
G d 3000 [10 00
G d 2025TC with Sono -

tone 9TAHC [9 7S
BSR MP60 [9 40
Goldring GL72 [11 60
Goldring GL72/P [28 35
Goldring GL75 [26 90
Goldring GL75IP [33 90
Goldring 101 PC (20 00
Wharfedale Linton & cart. [26 50
Thorens TD115 AB Mk. II

New Product [91 75
Thorens TDISO Mk. II [26 95
Thorens TDI50A Mk. II 132 95

AMPLIFIERS
Please add 75p P. & P.
Amstrad 8000 Mk. II
Amstrad IC2000
Amstrad Integra 4000
Armstrong 521 (teak cased)
Alpha Highgate 212
Alpha Highgate FA300
Alpha Highgate FA400
Keletron 700 new prod.
Leak Delta 30
Leak Delta 70
Metrosound ST2OE
Metrosound ST60
Pioneer SA600
Pioneer SA500A
Pioneer SA900
Pioneer SA1000
Rogers Ribrook (Chassis)
Rogers Ribrook (Cased)
Rogers R/bourne (Chassis)
Rogers Rtbourne (Cased)
Sinclair PRO60 2 x Z30PZ5 LI4 70
Sinclair PRO60 2 x Z30/PZ6 LI6 70
Sinclair PRO60 2 x

Z50FPZ8 Trans [20 95
Sinclair AFU (Filter Unit) [4 20
Sinclair 605 [17 90
Sinclair 2000 [20 95
Sinclair 3000 [28 20
Wharfedale Linton [42 75
Teleton SAQ2068 [20 50
Teleton SAQ307 [22 50
Rotel RA 310 [33 75
Rotel RA 610 [50-75

[13 95
[26 90
[21 95
[44 40
[24 95
[30 95
[34 SO
[19 50
[44 85
[54 95
[24 50
[45 50
157 00
[34 25
[85 00
[93 00
[35 80
[38 00
[41 80
[48 35

All prices correct
at time of press
E A O.E. and ore
subject to oltero-
uons

UP To
Global's GOLDEN

 (guarantee 
fR PAPAIITII TUT GPM / WI Of MORSE
*An IRMO

OMNI Id IIILL MAR 08 VS NMI
WIWI OMR ARM 7 ektilleldeallt

CM. St IIMPACT1116111 it SMOG
RYaMull

TUNERS
Please add 7Sp P. & P.
Amstrad Multiplex 3000
Armstrong 523
Armstrong 524
Rogers Ravensbrook FET4

(Chassis)
Rogers Ravensbrook FET4

(Cased)
Rogers Ravensbourne FET4

(Chassis)
Rogers Ravensbourne FET4

(Cased)
Sinclair PRO60 (Module)

L20.65
139,50
L21'45

L2100

L24.95

L42.00

L47'50
L15 75

Sinclair 2000;3000 Tuner [3100
Philips RH690 [33.00
Leak Delta FM (Cased) L53 -7S
Leak Delta AM/FM (Cased) [60 75
Alpha Highate FT ISO L34-95

TUNER/AMPLIFIERS
Please add 7Sp for P. & P.
Aloha Highgate 150 [44.25
Armstrong 525 (Te: k cased) [69 4S
Armstrong 526 AM, FM

(Teak cased) [77 7S
Leak Delta 75 [120 9S
Philips RH78I [50 00
Philips R1.4702 [82 SO
Teleton 2100 [29-45
Goodmans One Ten L911 00
Rogers Ribrook (Teak) [77 50
Rogers Ribrook (Chassis) 472 00
Alpha FR 3000 New prod. L66 00

SPEAKERS
Please add LI 25 P. & P. per pair
Amstrad 138 [14 70
Wharfedale Denton 2 128 50
Wharfedale Linton 2 t35 75
Wharfedale Melton
Wharfedale Dovedale 3 [59 90
Celestion Ditton 120 L31150
Celestion Ditton 15 [5200
Celestion Ditton 25 L85-50
Celestion County New Prod [35 50
Goodmans Double Maxim [47.85
Goodman, Mezzo 3 [4695
Goodman, Magister [76-95

0520*
Plus 35o P. & O.
Finished in teak veneer with tinted
dust cover fully assembled. For
G d SP25, 2025TC, 3000,
AT60, 2000, 2500, 3500, 5100.
1025, St.65B. Also for BSR
McDonald MP60 and others.
For AP76; AP75; SL72B; SL75;
SL95B; [4.10 plus 55p P. & P.
Also finished in walnut to match
Japanese eouipment-at no extra.
CARTRIDGES
Please add 10p for P. & P.
Goldring G8S0 [3-25
Goldring 0800 [5-50
Goldring G800E [7 SO
Goldring G800 Super E [14 IS
Shure M3D [3 85
Shure M447 [4  95
Shure M55E [5 60
Shure M75E Type 2 [10-00
Sonotone 9TAHC LI .63

LOBAL AUDIO
DISCOUNT WAREHOUSES

Oeptc EE1 3;174 Pantonvillo Road, London, Ni. Telophems 01.2781751
Or: 4 Nigh View Parade, Redbridge Lane East, Woodford A

Ilford, Eases. Tel: 01.550 10$$,
Open Monday to Saturday 9 30 a m to

6 p m LATE NIGHT FRIDAY 7 p.m.
err with confident e Send Postai Ord

MAIL ORDERS-
Order Criegne

. Money Order Bank Draft Coro or Cash by Registered
flaw' CALLERS Please note that {l./LAOS can only be accepted tugetner
witn cheque cards (not Barclay Cardi

2 minutes Iron, KING S CROSS EUSTON & ST PANCRAS
on main road leading to the East and West Country
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SAXON ENTERTAINMENTS.
STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT
NEW & SECONDHAND MUSICAL INSTRUMENTS. MAIN
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

SA25-SA35-SA1 00
LOW-PRICED AUDIO MODULES

FOR DOMESTIC & COMMERCIAL USE
II

v

Nik

THESE THREE MODULES HAVE ENJOYED UNPARAL-
LELED SUCCESS DURING THE FIRST FEW MONTHS OF
THEIR BEING MADE AVAILABLE TO THE GENERAL
PUBLIC. WE ARE PLEASED TO ANNOUNCE THAT WE
CAN NOW OFFER FAST DISPATCH ON MOST OF OUR
ADVERTISED ITEMS. INCLUDING THESE THREE
MODULES.

SA25 22.95
25 WATTS RMS. I transislurs /

SA35 24.45
35 WATTS RMS. ; transistors 7 diod.-.

carr.
tree

Carr.
free

SA100 £1 0.90
100 WATTS RMS. 11 transistors 6 diodes

carr.
nee

ALL THREE MODULES HAVE OPEN & SHORT CIRCUIT
PROTECTION, AND THE SAI00 IS PROOF AGAINST
OVER -DISSIPATION & FAULTY INDUCTIVE LOADS.
ONLY ADVANCED DESIGN TECHNIQUES MAKE THESE
EXTRA -ORDINARILY LOW PRICES POSSIBLE.

BRIEF SPEC. FOR ALL THREE MODULES
Freq. response 15-40,000 Hz m 1dB
Distortion 0 2% at 1 kHz
Loads 4 to 18 ohms

Quiescent current 15 mA

Noise Better than -75 dB
Supply voltage 25-45 volts SA25,'35

40-70 volts SA100

Size 4Y- x 4' x1- (SA100)
4'x 3'  1' (SA25/SA35)

Circuits. connecting Instruction and application data are supplied
free with all modules.

POWER SUPPLIES FOR
THE SA25,35 & SA100 AUDIO MODULES
Stab P545 Stabilized module for 2 SA25's or two SA35's

£3 SO carr. free
MT45 Transformer for above, heavy duty E2 85 carr. 20p
MT30 Transformer for unstabllized supply complete with

rectifier diodes mounted E3SO carr. 20p
PU70 Unstabllized supply for one or two SA100

£7.75 carr. 40p
PS70 Stabilized supply module for one or two SA100'

E 110 carr. free
MT70 Transformer for PS70 E4 N carr. 40P

ALL MODULES ARE BUILT ON
GLASS FIBRE P.C. BOARD

AND ARE SUPPLIED FULLY TESTED

OTHER SAXON PRODUCTS.. .
120 WATT HEAVY DUTY MODULE £13 90 20p carr. or with supply

£1895 40p carr.
Featuring a rugged class A driver stage, this module will
run from all our mixers, etc., and most other makes of mixer.
It delivers 120 watts Into an eight ohm load and employs 4 T03
can (115 watt) output transistors.
SPECIFICATION
Power output 120 watts Into 8 ohms
Freq. response 20-20,000 HZ t- 2dB
Input sensitivity 200 my into 10K
Construction Fibreglass board
Size 8'  4. x (V with supply)
Low distortion parallel push-pull output stage.

NEW 227.90160 watt version & suPPir

SINGLE CHANNEL SOUND LIGHT CONVERTER

This compact and reliable unit operates from amplifiers with
outputs from 5-100 watts. Does not Impose a heavy load on
the amplifier, or, if connected In the wrong polarity, cause any
damage, as with some units.
Operation it simplicity itself and the unit it fully fused. The
unit Is supplied to function from bass notes but may easily be
converted to respond only to treble or mid -range notes by the
addition of components costing legs than Sp.

SPOT BANKS INCLUDING 3 SPOTS
STATE COLOURS : RED, BLUE, GREEN.
£10 25 complete, carr. 40p.

2890 freecarr.

THREE CHANNEL SOUND TO LIGHT UNIT
Handling the total of 3000 watt (3kw) this unit Is unique for Its price In that not only bass, middle and
treble but also master controls are provided. Two amplifier sockets eliminate the need for split leads,
etc. Supplied in tough white steel case with a blue atelvetite
hooded cover. Fully guaranteed. £19.75 Zr.
MONO VERSION Ell SO carr. 20p (As Illustrated left S.A.E. details 9 volt operation) Outputs up to
1 volt RMS

215.80
SAXON STEREO
CONTROL UNIT

Two decks, and full headphone monitoring. The unit is mains operated and measures 17i- x 3' 4" deep
and Is finished with a smart white on black facia. The controls are: Lett(Right deck fader, volume, bass,
treble, Headphone Selector and volume. Microphone volume, bass, treble, mains on/off.
THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCOTHEQUE AND IS COM-
PARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.-Stereo only has mic Input.)

COMPLETE AMPLIFIERS
The CSE 100. £3490 carr. free
This versatile unit Is now available Ina black vynide
case and so represents even better value than ever
delivering speech and music powers of up to 100
watts RMS and continuous signal outputs of
70 watts. Two Individually controlled Inputs with

,de range bass and treble conttols. Ideal for small groups D J S., etc.
The SAXON 100 £48 50 carr. free

Se 4. A. 4. 4.

    swarm I

With an RMS output 01120 watts speech and music,
100 watts continuous power, four Individually
controlled FET Input stapes and wide range bass
and treble controls, this amplifier has established
itself as a unit offering quality and reliability at low
cost.

LOUDSPEAKERS British made bargains!)
12" 25 watt 8115 ohms £5 95 carr. 30p. 15' 50W.8/15 ohm E14 SO carr. 50p.
12. 40 watt 15,000 gauss magnet system 8/15 ohm £11 SO carr. 40p.
A.KG. MICROPHONES suitable for disco, group or general P.A. use.
DtIDHL rrp E11.011 our price L11.45 post free SEND SAE FOR
0190C High Z rrp E21 SO our price 417-45 post free OUR AKG PRICE
D1000C 24 ct gold plate rrp £37 00 our price E32 SO post free LIST. DISCOUNTS

ON ALL MICS.

CALLERS & MAIL ORDER: CALLERS ONLY:
327-131Whithorse Rd.,
West Croydon, Surrey.
CRO 2HS 01-614 GUS

OUR NEW
DISTRIBUTORS
CIRCLE SOUND,
328-330 The Banks, Rochester
Medway 404196

BUSINESS
HOURS:
9.30  rn
to 5.30 u m.

TERMS OF BUSINESS:
C.W.O. or C.O.D. (35p extra)
All cash in regd. envelopes please!
Telephone orders to our CROYDON BRANCH.
TRADE £ EXPORT *flown. invited.
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5 transistor amplifier couralete plus 131, P. a P.
with volume control, Is suitable
for 9V d.c. and a.c. supplies.
Will give about 1W at 8 ohm
output.
With high IMP input this am-
plifier will work as record
player, baby idarin. etc., &mold
tier

CRESCENT RADIO LTD

11 & 40 MAYES ROAD LONDON N22 6TL 888 3206

MAIL ORDER
DEPT.
No. I I

MAYES RD
LONDON

517.2

6T L

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P.M.6.30 P.M.ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)
13 SOUTH MALL, EDMONTON, N.9 803 1685

7" 4" LOUDSPEAKER
A top quality
speaker ideal where
small size is import-
ant. Manufactured
by E.M.I. fora well-
known hi-fi set
maker. Size. 7in. x

41. Impedance. 8 ohms. Flux:
38,000. Max. Free range: 90Hz to
12kHz. Power handlin: 5W.
Unbeatable. Price: A100. Free
postage on this item.

ADD LUXURY TO YOUR CAR
WITH A MOTOR DRIVEN
CAR AERIAL
5 Section
Extended Length 100cm
Length under Fender 40c
Cable Length 120cm

Bomplete
with Fixing

racket and gc.7C btu, 25p
Control Switch...". 7 P. & P

S.G. BROWN HEADPHONES
Used! But In good working condition. These Type "F"
phones are 4,000 (1 imp. and  bargain at

50p M... lop. P. a P. per pair

aim an, -CRESCENT"
DIGITAL
CLOCK KIT

54 Hoar Nixie Digital Clock
Hit We Supply:
* A complete set of components
* A complete set of easy to

follow instructions
* Printed circuits made to

make construction as simple
as possible

* A cabinet and front panel to
give a professional finish.

All for the price of the com
Ponents. URN. 50p. P. a P.
Please send S.A.E. for more
inforniat ion.

MINIATURE RELAY
8 volt 70 ohm.
Single Pole Changeover.
Approx. else - 11' x I' x

40p plus 5o P. 8 P.

LIJW Vs.ALTACIE AMPLIFIER Few only at '75

TUT -VOLT BATTERY ZLIMINA1OR
Enables you to work your transistor
radio, amplifier, or cassette. etc. from
A.C. slatms through this compact
eliminator. Just by moving a plug

you can select the voltage you require - 8v, 71v
or 9 volts. This means all your transistor power
pack applications can be handled by thin one unit.
Approx. sloe 25' x 21' x 31-. OUR PRICE -
12 76p 10p. P. a P. Berne model suitably wired
for the Philips Cassette - U00 + 10p. P. A P.

LOUDSPEAKER BARGAINS
450 set 3. 8. 15 ohm

U IS plus 98p. P. a P.
E.M.I. 350 set 8 ohm.
M7 111) plus 38p. P. a P.
MITI LOUDSPEAKERS
21' 157nin1 8ohn, - 50p each
21' 157mm1 40ohn, - 50, each
21' (57mm) 80ohm - DM each
Please Include 5o. P. a P. up to 3
Mini -loudspeaker.

ALUMINIUM CHASSIS
Made from 18 gauge aluminium 4 sided
chassis with corner brackets. All are 25"
depth.

6x3 -41p 12 x 3 Up 140 9-94p
604 458 12 x 5-819 1608 -Up
8 x 6 53p 12x6-Up 18 10-1.041p

10 x 7 asp 14 X 3--80p
Please send 10p per chassis P. a P.

TRI-VOLT CAR
CONVERTER
Enables you to work
your Transistor Radio,
Amplifier or Cassette etc.
from the 12 volt car
supply pastille or neg.
earth.
This converter supplies
8, 71 or 9 volts and Is
transistor regulated. Ap-
prox. size 21' x 31' X 2'
Very easy to fit and a
real money saving device
for UN 10. P. a P.

WAFER SWITCHES
1pole 12 nay

pole 2 way
2 pole 3 way
2 pole 4 way
2 pole 6 way
3 pole 4 way
4 pole 3 way
18p each. Please inc.
51, P. a P. Up to 3

switche

POTZITIONITERA
All types l' aionlitzeAsLdianieter
SINGLES

5K Log oe 5K
10K un Leis 10K

POWER TR
2'IC Switch '-'5K.ii- 's 50KNK I2oHEAT SINKS BARGAIN BOARDS 100K v eat 100K

Extruded aluminium: ; 230K Nagle 250K
Approx. size: fr z C.,,, Components QN 500K poi, 500K
1" x 11T galore for the

A few only at this low experimenter. 2M
Pzke -- 40/ each -.- 5p P. a P.Ex computer - 24pea,

INTEGRATED CIRCUIT SOCKETS Balaton, l ....t.
13.pp pt.,1 13'. Pets. Please addboanis with:

A must for the experi Capacitors and
ineuter interested in lulu/ Transistors.

14 pin. Ng each.
18 pin, Slip each.
Please include 5p P. a
P. per 3 sockets.

Now at this unbeatable price
169 each. 7 Boards SI. 10i

P.A P

EAIMM 3 WATT AUDIO AMPLIFIER MODULE
An Audio Amplifier designed around the
TAA62I Linear
Supply Voltage 9-24V
Speaker Imp. 8-18 ohm
Frequency 50h2 -25k Hz
Overall Size 2in x 311) Olin
Ideal Amplifier for radios, record players.
stereo units. etc.
Full technical data and diagrams with cool, £2.63
toduite. AU guaranteed and  bargain st

+ 5p
P. a P.

1M Switch IM

Less
Switch
40p.
each

MINIATURE
RELAYS
Brand new
range of

Briton made Relays.-II' x I' s 1.
All two changeovers with
950V. I 5A contacts and
suitable for fitting on -Im
Verohoa.M.
Type Volts Current Ohms.
27/A 12v 17M/A 700n
2I/A 19v 28M/A 430 ct
12/A tiv 33M /A 1831)

Sop each.
Please include 3p P a Pup to
3 delays.

11111111111ARD

- /

if

VEROBOAROS GIVE A PROTESSIONAI

FINISH TO YOUR WORK

0 1 -and 015"pitch. plain and copper

clad universal circuit boards.

Vary the strength
of your lighting with a

:"111E11Jut Jul

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The white mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, SOHz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt (.320. Kit Form L2 70
300 Witt L2-70. Kit Form £220

All plus 10p post and packing.
Please send C.W.O. to:

DEXTER & COMPANY
5 ULVER HOUSE, 19 KING STREET,
CHESTER CH1 2AH Tel: 0244-25883
As supplied to H.M. Government Departments.

INSTRUMENTAL

AUDIO

EFFECTS
SUPER "FUZZ" UNIT KIT. CONNECTS

BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM TN BATTERY (not supplied).

ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE, £2.1141 Post paid.

CREATE "PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY

ENABLES YOU TO CREATE PHASE

EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD A FULL INSTRUC

TIONS. KIT PRICE, L.240 post paid.

MAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

NA, LICHFIELD STREET,
WALSALL, STAFFS. WS1 1112
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FOR
RAPID
SERVICE

GARLAND BROS. LTD,
DEPTFORD BROADWAY, LONDON, SE! 00#

TRANSFORMERS
all with 0-250 Volt primaries
Miniature
MM6 6V, 500mA + 6V. 500mA
MMI2 12.V. 250rnA + 12V, 250mA
MM20 20V. 150rnA + 20V, ISOmA

L1.19 plus lip p &
L.T.
LT1 6 IV. I SA --75p plus 18p p.6 p
LT2 6 3V, 3A -87p plus 26p p & p.
LT3 I2V. 15A-Elp plus 26p P. &
LT4 I2V. 3A-61.12 plus 30p

p. &p.
LTS 9-0-9V, 05A -75p plus 21p

P &
LT6 12-0-12V, IA -95p plus 26p

P. & P.
LT7 30-0-30V. IA -11.87 plus 30P

P. & P
Multi -tapped
MT30/2 0-12-15-20-24-30V, 2A-

61.95 plus 30p p. & p
MT60/1 0-5-20-30-40-60V, IA -

12 -10 plus 300 P. & p.
MT60/2 0-5-20-30-40.-60V, 2A -

L1 -95 plus 34p p. & P
Ch
CT/01 1A-LI OS plus 26p p & p
CT/02 2A-LI 30 plus 30p p. & p.
CT/03 4A-11 .60 plus 30p p. A p.

Secondaries -0-5-11-17V.

SEMICONDUCTORS, etc.
Zeners-400mW, 15p; I SW, nip
L.D.R.-ORPI2, 56p
S.C.R.-400 P.I.V., 3 OA, 57p
Bridge rectifier -40 PIN., 1 5A,

sop
Bridge rectifier -200 PIN., 2-0A,

sop
Transistor sockets -7p
D.I.L. I.C. sockets -14 pin, 20p,

16 pin, 2.0p
I N4001-50 P.I.V., I OA, 6p
1N4002-100 P.I.V., I OA, 7p
1N4003-200 P.I.V., I OA, Sp
I N4004-400 P.I.V., 1.0A, 9p
1N4005--600 P.I.V., I OA, 12p

ALUMINIUM BOXES
with lids and screws
T L. W. D. Price p. & p.

5fin 2f in 'fin 311P
GB8 4in 4in 38p
GB9 4in 21 in I in 38P
GBIO' Skin 4in 1 in 44p
GBI 1 4in 2f in tin 38p
GBI2 Sin tin in 33p
GBI3 6in 4in tin S2p
GBI4 7in Sin 2-lin 63p
GBI5 8in 6in Sin 81p
GBI6 10in 7in Sin 92p

5p
5p
3p
SP
3p
3p
Bp
9p

26p
7-6p

 These sizes fit
tandard

veroboards
s

EQUIPMENT CASES in plain
aluminium with sloping front panel.
Type H. W. D. Price p.& p.
SF I tin 5fin 21 in 45p 12p
SF2 2in 7f in 3fin 60p 16p
SF3 2in 9f in 4f in 7Sp 19p
Stove - enamelled
silver-grey ham-
mer finished. 25p
extra.

CONSOLE CASES
in plain aluminium, ideal for mixers.
instruments, etc.
Type W. A&CD Price p. & p.

in in
G620

in
8 9 342n 3n LI.42 30p

GB21 10 9 3}2 3 L1.58 30p
GB22 12 9 342 3 L1-72 30p

PRE -AMPLIFIER
for microphones or guitars. Mounted
on printed circuit panel and com-
plete with i inch jack socket.
Requires 9V battery. Input 50k Q.
Complete with connection data.
65p.

1pF 63V by
22µF 63V 6p
3-3µF 63V 6p
4.7pF 63V 6p

13µF 40V 7p
10pF 25V 6p
10pF 64V 7p
16µF 40V 7p
33µF I6V 6p

ELECTROLYTICS
1pF 450V 19p 1,0001iF 25V 27p

2µF 450V 10p 1,000µF 50V 42p
4µF 350V 14p 2,0000F 25V 39p

450V 17p 2,000µF 50V Slp
16µF 450V Illp 2,500/IF 25V 4Sp
25pF 25V 7p 2,500/aF 50V 60p
25/IF 50V 10p 3.000µF 25V 48p
321iF 450V 2.7p 5,0001IF 25V 60p
50aaF 50V 10p 50V 10

100µF 25V 10p 8-13µF
5.000pF

450V
LI

18p
I 00µF 50V 1 I p 8-16µF 450V 20p
2.501.aF 25V 14p 16-16µF 450V 2.7p

250µF 50V 17p 16-32pF 450V 63p
500/IF 25V 113p 32-32j/F 450V 49p
500µF SOV 25p 50-50pF 350V 389

MINIATURE ELECTROLYTICS
471/F I6V 7p
47µF 25V 6p
613pF I6V 6p

1061µF 10V 69
220jaF 16V 7p
330pF I6V I I p
47014F lOy I 1p

1,000µF 16V 19p
1,500µF 16V 2.3p

CASSETTE OWNERS!
For Philips and similar cassette recorders
Pull Power unit for connection to

I2V + or - E car electrical
systems, giving 74V, stabilised £3.25

PUI 4 As above but switched for 6.10
6V, 7iV or 9V output.

PP75 Mains power supply. output £1.95
7}V d.c.

All units are complete with cable and plug.

CASSETTES
Top quality British made, low noise, complete
with transparent library cases -
C60 -40p; C90 -55p; C 120-70p

BATTERY ELIMINATORS
suitable for transistor radios and similar light
current equipment
PP6 Input 240V a.c. Output 6V d.c.
PP9 Input 240V a.c. Output 9V d.c.

Price 61,50 plus 12p P. & P.

ILLUSTRATED
CATALOGUE

Post Free 15p

CONTROLS, Log. or Lin.
Single, less switch, 15p
Single. D.P. switch, 24p
Tandem, less switch, 40p
Ski), 10k (3, 25611. 50k13, 100k II. 25060.
50040, IMO. 2M0

SLIDER CONTROLS, 87mm.
complete with knobs.
Single, 44p; Tandem, 55p. 10k II, 254(1.
50k n, 10060, log. or lin.

RESISTORS
Carbon
All 5%, high -stability, 612 values.
kW. lip; I W, 4p; 2W, 6p
Wire -wound
SW, 10p; IOW, 12p

2W. 19;

VEROBOARD
Size
2f in X 31in
2 inilia : 3rnin
31in Sin
17in X 2f in
17m k nin
Spot face cutter -39p
Pins -either size, packet of 36 18p
Edge connectors:

24 way. 0 I (2fini-34p
36 way. 0-1 (31in1-44p
16 way. 0 15 (2iin)-2.3p
24 way. 0.15 (3 in) -34p

01
Matrix

22p
24p
24p
27p
75p
LI

0 15
Matrix

16p
259
7.5p
29p
57p
75P

BONDED ACRYLIC FIBRE
B.A.F. wadding, 18.n wide, lin thick. The
ideal lining for speaker enclosures. 30p per
yard. p. & p. one yard 12p; each extra yard 4p.

PLUGS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 4 pin
Di N. 5 pin, 180
D.I.N.5 pin, 240
D.I.N. 6 pin
Jack. 2irnm unscreened
Jack. 2imm screened
Jack, 3Imin unscreened
Jack. 31 mm screened
lack. iin unscreened
Jack, fin screened
lack, stereo, unscreened
Jack, stereo, screened
Phono, plastic top
Phono, plated metal
Wander, red or black
Banana 4mm. red or black

LINE SOCKETS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 5 Pin, 180'
D.I.N. 5 pin, 240"
Jack, 3imm
lack, iin screened
Jack, stereo, screened
Phono, plated meta,

14p
9p

10p
13p
lap
1p

159
Sp
9p

10p
Op

12p
11p
20p
20p
35p

SOCKETS
Car aerial Bp
Co -axial, surface Op
Co -axial, flush 9p
D.I.N. 2 pin (speaker) 10p
D.I N. 3 pin 9p
D.I.N. S pin, 180 9p
D.I.N. 5 pin, 240 9p
Jack, 2irnm 10p
Jack, 3imm 10p

149 Jack, }in unswitched ISp
17p lack. }in switched 17p
ISp Jack, stereo, switched 24p
16p Phono, single Sp
16p Phono, 2 on a strip 7p
16p Phono, 3 on a strip 9p
15p Phono, 4 on a strip 10p
49p Wander, single, red or black Sp
34p Wander, twin strip 7p
14p Banana 4mm red, or black 6p

1 91p
6p

CAPACITORS
2 2pF
3 3pF

5pF
I OpF
10pF
15pF
I SpF
18pF
22pF
22pF
25pF
27pF
33pF
33pF
39pF
47pF
47pF
50pF
56pF
68pF
68pF
75pF
82pF
00pF
OOpF
°OPE
20pF
50pF
50pF
50pF
80pF

200PF
220pF
220pF
250PF
270pF
300PF
33OPF
330pF
390PF
470pF
470pF
500PF
560PF
6800P
680pF
820pF

0001µF
0001µF
0001µF
0 00IµF
0001µF
0001µF
00015µF
0 0015µF
0 0015µF
0 0018µF
0 002j1F
0 002jaF
0 0022pF
0 0022/1F
0 0022pF

500V
SOOV
500V
125V
500V
I 25V
500V
500V
125V
500V
500V
500V
I 25V
500V
500V
I 25V
500V
500V
500V
I 25V
SOOV
SOOV
SOOV
I 25V
500V
500V
500V
12.5V
500V
500V
500V
500V
I 25V
500V
500V
500V
500V
I 25V
500V
500V
I 25V
750V
SOOV
500V
125V
500V
500V
I OOV
125V
400V
500V
500V

1.000V
400V
500V
500V
500V
I OOV
500V
125V
500V

1,000V

SIN
SIN
S/M
P.S.
S/M
P.S.

Cer.
S/M
P.S.
S/M
S/M
Cer.
P.S.
5/M
SI M
P.S.
Car.
S/M
S/M
P.S.

S/M
S/M
S/M
P.S.
S/M
Car.
S/M
P.S.
5/M
Cer.
S/M
S/M
P.S.
Cer.
SIM
Cer.
5/11
P.S.
S/M
5/M
P.S.

Disc
5/M
S/M
P.S.
S/M
S/M
Mylar
P.S.
Poly.
S/M
Cer.
MDC
Poly.
S/M
Cer.
SIM
Mylar
Cer.
P.S.
S/M
MDC

lip
70
744P

Sp
lip

Sp
4p

lip
Sp

74P
7iP

49
5p

711,
7Sp4)

4p

7IP
Sp

74p
71p
71p

Sp
7Sp10

lip
Sp

lSpip

lip
Sp
Sp
Op
Sp
Op
5p
8p
69
Sp
Sp
Bp
89
6p
Sp
89
3p
6p
3p

10p
Sp
6p
3p

10p
Sp

10p
3p
Sp
6p

10p
6p

0 0027/aF
0 003µF
0 00339F
0 0033pF
0 0033pF
0 0036pF
0 00474F
0 0047F
0 0047µF
0 0047pF
0 005µF
0 005µF
0 0068µF
0 0068µF
0 001513µF
0 0082µF
0 0082µF
0 OW
0 01 itF
0 01 µF
0 OlpF

OlpF
001µF
0 OlpF
001µF
001µF
0 015pF
0 015/IF
0 OW
0 022pF
0 022,IF
0 022pF
0 022µF
0 022pF
0 033µF
0 0339F
0 047pF
0 047µF
0 047µF
0 047pF
0 047pF
0 047pF
0 1pF
01pF
01µF
0 1 pF
0 ljaF
0 15µF
022µF
0 22pF
0.12µF
042µF
0 33µF
0 47µF
0 47µF
0 47µF
I OAF

500V
SOOV
125V
500V

I ,000V
500V
125V
500V
500V

1.000V
100V
500V
125V
SOOV
500V
125V
500V

I8V
I 25V
160V
250V
400V
500V
SOOV
600V

1,000V
160V
400V
100V
I8V

250V
400V
600V

1,000V
250V
400V

12V
160V
250V
400V
600V

1.000V
30V

250V
400V
600V

1.00()V
250V
160V
250V
400V

1.000V
250V
250V
400V

I .000V
250V

S/M
Car.
P.S.
Poly.
MDC
SIM
P.S.
Poly.
SIM
MDC
Mylar
Cer.
P.S.
S/M
Poly.
P.S.
S/M
Disc
P.S.
Poly.
M.F.
Poly.
Car.
S/M
MDC
MDC
Poly.
Poly.
Mylar
Disc
M.F.
Poly.
MDC
MDC
M.F.
Poly.
Disc
Poly.

Poly.
MDC
MDC
Disc
M.F.
Poly.
MDC
MDC
M.F.
Poly.
M.F.
Foil
MDC
M.F.
M.F.
Foil
MDC
M.F.

ISp
Sp
by
6p
6p

ISp
Op
6p

7.0p
6p
1p
Sp

10fp
30p
6p

lefts
30p
4p

10}p
4p
3p
3p
Sp

30p
7p
9p
3p
3p
3p
Sp
1p
3p

74P
10p
4p
4p
6p

3p
4p
Op

10p
6p
4p
Sp

10p
14p
Sp
6P
Sp

10p
ISp
1p
8p

15p
3.5p
ISp

Note.
S/M =silver mica 1% tol.
P.S. =polystyrene 21% tol.
MDC-a.c. rating =- 300V.
M.F.----Mullard min. foil.
Cer. = ceramic.

MAIL ORDERS. Some items have a post and packing
charge shown against thews. Where p. & p. Is not shown
the charge is 12p for any selection. When both cl of
goods are ordered the charge is 12p plus any p. & p. ch
shown. 10 Telephone 01-692 4412
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now YOU can CATCH SHOALS OF BIG FISH
with new electronic miracle

special introductory offer £2.50
/Bret IMO marketed in Ragland, this exciting electronic instrument the "Decoytronic" la the
one responsible for starting the electronic fish -lure rage in the U.S.A. hurt recently. Uses
Ingenious double -action r1Irlilt.i of attracting all Mode of Sob from hundreds and hundreds
of feet away . . . saltwater or freshwater. Why this device Is so fantastically etioomful is
hewing it actually irritate. Ike and of nut Inserts milling about ths surface. These sound wayes
spread out hundreds of feet in all direction.. Although this peculiar mimic frequency won't
round like [ouch to you -to all the fish In the area it's their dinner bell: But Nut's art all ...
eleetronerrtarterner neon haleacunningly flicker littertelllently, penetrating the area for hundred.
of feet around, at a frequency deb are unable to reeint. The fish mistake this flickering glimmer
for the soft phosphorescence glow given of by Plankton . . a favourite delicacy of moat
fish All you do is switch on, lower Into the water (Ws completely water resistant) allow
around 5 minutes-then start reeling 'em in. We'll bet you won't be able to reel 'em in fast
enough. Self-contained batteries hot ages-cost pence. Kit of all part. Including special easy
as a b.c. directions only 21 50 + 25p. P. t P. (Parts available separately).

BUILD 5 RADIO AND
ELECTRONIC PROJECTS

ONLY L245
.hazing Radio Con.
rtruetion rot! Become

a
radio expert for

22 46. A complete
Home Radio

y
Course. No e-
perience needed.

Parts Including
simple Instruction. for

each design. Illustrated
step-by-step plans. all trawl/dory,

loudspeaker, personal phone. knob, screws,
etc. all you need. Preeentation box 46p extra
as Illus. Ill required) (parts evadable pep..
ately) no soldering necessary. Send 12 46
+ 20p p. & p.

SOOTHE YOUR NERVES

RELAX WITH THIS AMAZING

RELAXATRON
CUTS OUT NOISE
POLLUTION-
SOOTHES YOUR
NERVESI-The
RELAXATRON Is
baedcally  pink noise
generator. Besides
being able to souk
out extraneous an

It
h a. other very in- ONLY
tereeting propertlee. E2.75IF YOU WORK IN
NOISY OR DISTRACTING SURROUND-
INGS, IF YOU HAVE TROUBLE CON-
CENTR 1TING, IF YOU FEEL TENSED,
UNABLE TO RELAX-then build this
fantastic Relagatron. Once used you will
never want to be without E IT
ANYWHERE. Urea standard PP3 batteries
(current used no small that buttery life la
almost shelf -life). CAN BE EASILY BUILT
BY ANYONE OVER 111 YEARS OP AGE
using our unique, step-by-step, fully illm
tried plane. No soldering necessary. All
parte including ca., a pair of cry... phones.
Components, note, screws. wire, etc. no
moldering. 12 76 + 23p p. & p. Parts available
separately.

ELECTRONIC ORGAN
ONLY

-.61916t
E3  25

'tDon eoisfuse
tegffi ordinary

elecgronsc ,gans that
elmNII Now air over

mouth organ type reeds etc.
Fully transistorised. SELF-

CONTAINED LOUDSPEAKER. Fifteen sep-
arate key, span In., Ill octoves-play the
"Yellow Rose of Toros". play' Silent Night".
play "Auld tang Syne" etc. You have the
thrill and excitement of building it together
with the pleasure of playing a real. live
portable electronic organ. NO PREVIOUS
KNOWLEDGE OF ELECTRONICS SEEDED.
No moldering. 'denote an ABC to make.
Anyone over nine gears con build it easily
in one slow( inning following the fully air, -
leafed. step.by-step, simple instruetions. ONLY
NAPA + 25p. p. & p. for kit, Including case,
nuts, 'screw., simple Instructions. etc. Urea
standard battery (parte available separately).
Have all the pleasure of making it yourself,
Bath with an exciting gift for someone.

READY BUILT AND TESTED

TREASURE LOCATOR

MODULE
ONLY
1495
FULLYTRANSIS-
TORISED PRIN-
TED CIRCUIT
METAL DETEC-
TOR MODULE. Ready
built and tested-Just plug in a PPS battery
and phones and it's working. Put it in a case.
screw a handle on and TOO HAVE A PORT-
ABLE TREASURE LOCATOR EASILY
WORTH ABOUT 120/ Extremely sensitive-
penetrates through earth. and, rock, water,
etc.-EASILY LOCATES COINS, GOLD,
SILVER, JEWELLERY. HISTORICAL
RELI(Se, B RIED PIPES, ETC. So
sensitive it all detect certain objects buried
SEVERAL FEET BELOW GROUND!
GIVES CLEAR SIGNAL ON ONE COIN
84 96 3011 care. etc.

UNIQUE RADIO FOR BEDROOM OR
OFFICE

No batteries, elettricity
never wears out 'ONLY £1.70

Tune in your favounte programmes or the new, or sports in the Otilce
or In your bedroom. Uses sensitive, germanium diode originally evolved
from Wartime radar. Never buy a battery. Never one electricity.
Never replace. Covers all medium waves. Clear beautiful tone. Size
4f- x 21' x 11' In beautiful car.. ONLY 7 CONNECTIONS AND IT'S

WORKING. No moldering neevasary. CAN BE BUILT ALMOST BLINDFOLD IN UNDER 16
M11111TES! Ideal for absolute beginner from S yeam of age upwards. SPECIAL PRICE TO
CLEAR STOCKS OF COMPONENTS, ONLY 11.70 20p. P. & P. for all parte including
beautiful care Germanium semi -conductor, tuning condenser, personal phone, wire. nuts.
screws. SIMPLE AS A.B.C. INSTRUCTIONS (Pane available .eoarately).

"READ PEOPLE'S MINDS"-TEST THEIR NERVES-BEAT THEM
AT CARDS, ETC. WITH THIS ASTONISHING
ELECTRONIC BRAIN BOX oniy22.87
With Ibis "Brainbox" you will he able to perform mind -boggling
feat.. THE HIND READING DEVICE will make people swear you
have "telepathic" power, THE AMAZING CARD TRICK UNIT
completely mystifies and baffles from one to mix people. Poe cor-
rectly "guess" the two card, each person Am selected al random from a
peek they themselves shuffled. THE ELECTRONICS NERVES TESTER
put. your friend. to  very lively teat. It gives omit fail and Ankh signal. (the winner is the
person with lowest number of fail Alienate.) Can be adjusted from the ....at., to axvhgeri perms.
THE ELECTRONIC MAZE tents the mental ability of the player because It we. wychology
with an electronic twist to it. You can change the maze pathways in seconds to prevent the
mare becoming too stale after lots of use. Completely mite and foolproof. Size IS' x 12- x
(Max.). You can play all there games and more beside after building the "Brain box". No
soldering, you get pictorial, easy ae a.b.c. step-by-step simple inntructkne. ONLY 82 87
+ 33p. D. & p. for all parts including chassis, switches, stylus, rlgnalling lights, wire, nuts,
screws, etc. etc. Uses standard battery. Presentation Box 33p. extra as Ilium. if regd. (PARTS
AVAILABLE SEPARATELY) PULL OPERATING DIRECTIONS WITH HACH OE THE
PROJECTS.

ONLY £4.50

the amazing SOUND OPERATED FLASH"Phototron"
Take flash pIcturee at the exact Instant of the bureting of a balloon.
A champagne cork leaving the bottle. The split second a hammer
etrikeria light bulb. The mond boggles of the porsibilities of Use "Phototron"

. . the only limit is your imagination. Now that Inexpensive dash gun.
are Ion the market in quantity. it has made possible, with the help of
electronic. the production of a wile variety of exciting photography

effects, once strictly limited to the professionals. The duration of an electronically produces)
Sash la extremely brief and normally measured in Milllaeconda. Now, providing the camera
shutter in left open in a dark or subdued light. it is the liming of the flash that determines
what is imprinted on the film-not necessarily anything done by the canters. As electronic
firth guns are fired by making a switched connection then it becomes obvious that one of
the hrteet Silkon Controlled Relay's can be used. If we make this S.C.R. operate by sound
(with variable sensitivity control for soft/loud sounds) some real "way out" photography
effects can be captured forever on Alin. F.aelly built in a couple° f hours or so, the "Phototron 
Is fully solid rate, uses self contained PPS battery. No soldering necessary using our 'inertial
printed circuit termlnal board (pat. Applied for).All park Including special pictorial step-by-
step plane, tranetstore, microphone. EIC R., potentiometers, switches, test lamp. cat., nuts.
screws, etc. etc., ONLY 114 50 + 25. P. & I' Made wp sows be worth at least 110 (parte available
separately).

Eavesdrop on the exciting world
ofiAircraft Communications-

V .F. AIRCRAFT BAND
ONVERTER ONLY L285

Listen is to AIRLINES.
-311.' PRIVATE PLANES, JET -

PLANES. Eare.deop on exciting
crass talk benveen pilots, grown/
approach control, airport tower.
Hear for yourself tie disciplined
yoke, Aiding terueness of talk
downs. Be with them when they

have to take nerve ripping drthilone in

dmergencies-Tune
Into the international

istress frequency. Covers the ircraft
frequency band Including HEATHROW,
GATWICK, LUTON, RINGWAY, PREST-
WICK. ETC. ETC. CLEAR AS A BELL. This
fantastic fully transistorised Instrument ran
be built by anyone over nine In under two hover.
No soldering necessary. Fully Illustrated
simple Instructions take you atep-by-idep.
Uses etandard PP3 battery. All you do is
extend rod aerial. place close to any ordinary
medium wave radio (even tiny portables).
NO CONNECTIONS WHATEVER NEEDED.
SEND ONLY 12.85 + 20y. p. a p. for kit
including cane, nuts, screws, wire, etc. etc.
(parts available separately).

INGENIOUS ELECTRONIC
SLEEP INDUCER
ONLY
1325
Do you wake
up in the night
and can't get off to sleep agaLIP Would you
like to be gently soothed of to sattsfyIng
sleep ever, night? Then build this Ingenious
electronic sleep mt.+r. It even stops by itself
so you don't hare to worry about it being on dl
n ight! The loudspeaker produces soothing
audlo-frequency sounds continuously re-
peated-but am time ewe on the sound
gradually becomes less and lose-until they
eventually cease altogether, tAe effect it has on
people is amatingly rery similar to hypnosis.
All transistor. No knowledge of electronics or
radio needed. Step-by-step Instructions
included..Vo soldering necessary. Kit includes
came, nut,, wire, 'crews. etc. SEND 8216
+ 96p p. & p. (parts available separately).

FIND BURIED TREASURE!

Transistorised Treasure Locator

This fully portable translator.
1sed metal locator detects and.,, tracks down buried foetal
objects-it signals exact loc.

/, Lion with loud audible sound
(no phone. used uses any
transistor radio which AG
inside-no connections
needed. FINDS GOLD, SIL-
VER, COWS, JEWELLERY,
ARCHAEOLOGICAL PIECES
ETC. ETC. Extremely gentrifies -

will *firmsl verse's...* of
certain objects burled

several feet below
round. No know -

0 N LY 1041I4 ledge of radio or
L285 electronic re-

quired. Can be
built nark ease in one sho t evening by anybody
from nine years of age upward., wito the clear,
tam to follow, step-by-step. fully Illustrated
instructione--Uses standard PP3 battery.
No soldering necessary. Kit includes nuts
screws, wire, etc. ONLY S2155 + 25p. p. & p.
(Sectional handle an illustrated 26p. extra).
Parte available separately. Made up look.
worth 115.

SHORTWAVE TRANSISTOR

RADIO

ONLY £2.75

Anyone from 9 years
up can follow the
step by step, easy

w ABC fully illua
tainted Instruct Ions

No soldering necessary. 76 stations
logged on rod aerial In 90 mins.-

RUSSIA. AFRICL. USA, SWITZERLAND,
etc. Experience thrille of world wide new.,
sport, murk, etc. Eavesdrop on unusual
broadcasts. Urea PP3 battery. Size only
3' z 41" x 11' Only 8275 + 20p p. & p.
Kit includes cabinet, screws, Instruction..
etc (Parts avalleble separately.).

AMAZING MAGIC MUSIC BOX
make electronic music waving your hands about

only £2.75 Everyone's heard the weird. wonderful, but
beautiful music used in Science Fiction Films,
Horror Films etc., all. on Radio and Tele-

vision. Thin unearthly. eerie musk is almost always produced by a little
known electronic device measuring only a few inches . . called a
Theremin. All you have to do Is switch on your radio (almost any type
will do) and place the Theremin close by. Switch on the Theremin and
proceed to wave your hands mysteriously in the air like a magician.
The moot fantastic musical mounds are then produced, and with a
little practice people can learn to play all the well known tune.. Apart
from it's musical value, it's small size allows It to be toed to best
advantage at parties, gatherings of friends etc., where It attracts

tremendous interest. Provides hours and hour. of pleasure to young and old. Uses standard
PP3 battery which Rude ages. The 3 Transistor circuit, though fairly advanced Is simple to
build with our pictorial step-by-step plans. No soldering necessary. Easily built In an hour
or . using our epecial printed circuit terminal board (Pal. Applied For). All parts including
nuts, bolta, cane etc., ONLY 12.76 + 25p. P. a P. (Parts available separately.

INGENIOUS ELECTRONIC SINGING &

WARBLING CANARY only 24.50
Actually whistles sr warbles like  real lire Canary! Amazing circuitry faith-
fully reproduces the Canary's magnificent song. Just switch on and leave it
--whistling down scale for some meconde. suddenly breaking into  delightful
warble. then several seconds later shutting off fora second or two-only
to start automatically again In a few seconds. People Herten to the delightful
song all day and never get bored) Relax, am the sweeteat nen eeoothing
Innlecing takes you to leafy woods and glades. Provides countless hare of

joy to young and old alike. Standard self-contained battery lasts ages. Easily bulk In an hour
or so with special pictorial step-by-etep plans. No soldering necessary. All parts including
printed circuit terminal board (pat. applied for) transformers, loudspeaker, transietors, nuts,
* crews, wire. etc. case (which fits under cage-cage and toy bird not supplied) OILY 64.60
+ 23p. P. & P. (parte available separately).

CONCORD ELECTRONICS LTD. (E.E.12) 8, Westbourne Grove,

746

London, W.2. Callers welcome 9 a.m.-5.30 p.m.
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Model
X25

as

Model
CN

I 'dal* removed.PRICE: £1.75 (rec. retail) nickel and Chromium) 110. 50 or 24
Suitable for production work and. as a general bit 1/8" £1.95 (rec. retail) PRICE £1.70

purpose iron. (rec. retail)

220-240
volts or

100.120 Volts
The leakage

current of the
NEW X25 is only a

few microamps and
cannot harm the

most delicate
equipment even
when soldered "live".
Tested at 1500v. A.C.

This 25 watt iron with its
truly remarkable heat -

capacity will easily
"out-solderany conventionally -

made 40 and 60 watt soldering
irons, due to its unique construction

advantages. Fitted long -life iron -coated
bit 1/8". 2 other bits available

3/32" and 3/16" Totally enclosed
element in ceramic and steel shaft

Bits do not "freeze" and can easily be

IP Model SK.I Kit
lcontains 15 watt miniature iron

ig fitted with 3/16" bit, 2 spare bits
5/32" and 3/32", heat sink, solder,

stand and "How to Solder" booklet.
PRICE £2.75 (rec. retail)

Model MES Kit
Battery -operated 12v. 25 watt iron

fitted with 15' lead and 2
heavy clips for connection

to car battery. Packed in strong
plastic wallet with booklet "How to
Solder".PRICE £1.95(rec.retail)

00000
From radio or electrical dealers,

car accessory shops or,
in case of difficulty direct from: -
ANTEX LIMITED FREEPOST

(no stamp required) PLYMOUTH,
PL1 1BR Tel: 0752 67377

220 volts
or 240 volts
The 15 watt

miniature model
CCN. also has

negligible leakage.
Test voltage

4000v. A.C.
Totally enclosed

element in ceramic
shaft. Fittea long -life Miniature
iron -coated bit 3/32"

4 other bits available,
watt soldering

iron fitted
1/8", 3/16", 1/4" 3/32" iron -coated

and 1/16" bit. Many other
PRICE: £1.80 bits availablelfrom

(rec. retail) 1/16" to 3/16"
OR Fitted with

Voltages 240. 220,
triple -coated, (iron,

t
° :;?4"-- Model SK.2 Kit

containsl5 watt
l miniature iron

fitted with 3/16" bit,
2 spare bits 5/32" and

3/32", heat sink, solder, and
"How to Solder" booklet.

PRICE £2.40 (recsetaill

Please send the ANTE X
colour catalogue.

0 Please send the following

I enclose cheque/P.O./Cash
(Giro No. 258 1000)

NAME
ADDRESS

EE12

DESIGN
CENTRE
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IN ASSOCIATION
Quite a number of leisure activities rely upon

electronics-to some greater or lesser degree.
And the number seems to be steadily increasing.
There are also certain activities which are
entirely inseparable from electronics, since they
depend upon some branch of this technology for
their very existence.

Radio control of models is one such example.
This very popular hobby brings the model maker
with his particular skills and often artistic, even
romantic, eye for points of detail, into associa-
tion with the electronics enthusiast.

RADIO CONTROL
The subject Radio Control of Models was

introduced in a general feature last month. We
now present in this issue a detailed construc-
tional design for a single -channel model control
transmitter. This will be complemented by a
second article next month describing a simple
model control receiver.

These designs are necessarily of a fairly basic
character, within the scope of this magazine's
declared policy. Thus the functions they permit
are of a somewhat limited nature, but will pro-
vide reward and pleasure to the builder and
operator.

No doubt these projects will launch many a
reader into this associated field of radio control,
where the possibilities for the use of more
advanced electronics are quite wide and exten-
sive. We hope these articles may also induce a
number of model enthusiasts to take-up elec-

Our January issue will be published on Friday, December IS

tronics generally, and thus discover an even
wider range of applications.

BBC JUBILEE
Mention headphones to our senior readers and

this will surely conjure up memories of listening -
in to the wireless in those pioneer days of broad-
casting. The faint, thin -sounding voices and
orchestras borne over the mysterious ether were
far, far removed from hi fi. Yet no present day
audiophile with the very latest in four -channel
headphones clamped on his head listening to
quadraphonic or surround sound will have a
more immense and unforgettable thrill than
those early listeners experienced during the first
broadcasts half a century ago.

The ancestor of today's all important transistor
was also in at the start of radio. Reference to
twiddling the cat's whisker will be incomprehen-
sible to our younger readers, .and certainly will
cause some to believe we are as old as Methuse-
lah; so we will desist.

We wish the BBC, or "Auntie" if you prefer,
hearty congratulations. To say "we don't know
what we would do without you" is just the plain
truth-very few could say in all honesty that
they are immune from the blandishments of the
loudspeaker or TV tube.

EDITOR F. E. BENNETT ASSISTANT EDITOR M. KENWARD B. W. TERRELL B.Sc.

ART EDITOR J. D. POUNTNEY P. A. LOATES S. W. R. LLOYD

ADVERTISEMENT MANAGER D. W. B. TILLEARD
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A simple single channel transmitter for radio control of a boat or
aeroplane.

THIS single channel model control equipment
for novices is probably the simplest that

can be devised while still satisfying the range
requirements of model aeroplane enthusiasts
and the requirements of the Post Office.

The transmitter and receiver are both
assembled on Veroboard, for ease of construc-
tion, and the receiver. offers direct, relayless
operation of a rubber or clockwork driven
escapement, or a motorised actuator. Maximum
ground range in open country with the proto-
type equipment was one mile.

Due to the small size of the receiver (detailed
next month) we do not advise anybody who has
not yet constructed any equipment to embark
on the building of this project.

WORKING PRINCIPLE
The transmitter supplies 27MH7 radio fre-

quency energy (carrier) which is switched on and
off (modulated) by an audio frequency tone of
500Hz. If modulation \\ as riot used, it would he
much more difficult to amplify the received
signal and obtain a useful corking range. The
receiver detects the modulated carrier and con-
verts this into a d.c. current whenever the trans-
mitter key is pressed.

The crystal, Xl, used in the prototype trans-
mitter (and receiver next month) had a third
harmonic frequency of 27.145MHz but any
frequency in the range 26.970-27-270MHz may
be used. There are 13 frequency bands within
this range, each separated by 25kHz. The 27MHz
frequency band is allocated by the Post Office
for this and similarly operated transmitters;
see the Radio Control article in the November
issue Of EVERYDAY ELECTRONICS. (This issue is no
longer available from the publishers).

The block diagram of the complete control
system is shown in Fig. 1. The transmitter
carrier is generated by a low power, crystal
controlled oscillator, which does not need to be
calibrated to function at the correct frequency.

A second oscillator in the transmitter delivers
a square \\ave tone of 500Hz to a diode gate via
a keying switch. The diode gate is situated
bete yen the c r st al controlled oscillator and
the po\\ er amplifier and is opened and closed
500 times per second whenever the keying switch
is pressed.

With the keying switch off, virtually no radio
frequency energy reaches the power amplifier.
but N hen the keying switch is held on short
bursts ot 27\1112 energy arc passed to the power

iw

040,
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amplifier and thence to the aerial.

RECEIVER BASICS
In the receiver section of Fig. 1, a highly

sensitive single transistor detector first amplifies
the weak signal from the aerial and then extracts
the 500Hz tone from the carrier. Following the
detector stage is a tuned amplifier, which
rejects frequencies above and below 500Hz, thus
reducing interference from electric motor
brushes and other sources.

Finally, the 500Hz a.c. output from the tuned
amplifier is converted into a steady d.c. current
(rectified) of sufficient power to operate an
electromechanical device.

TRANSMITTER CIRCUIT
The complete transmitter circuit is shown in

Fig. 2. Modulator transistors TR1 and TR2 form
a multivibrator oscillator which functions at a
frequency determined by the values of Cl, C2,
R2, and R3. When S1 is keyed, this switches on
the modulator and operates the diode gate.

RADIATED SIGNAL

W W
Fig. 1. Shows the block
diagram of the complete
control system.
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It will be noticed that the collector load of
TR2 is made up of the combined resistance of
R4 and R8, and thus the diode gate switching
voltage appears at the junction of these two
resistors.

Looking next at the crystal controlled oscil-
lator TR3, this is broadly tuned by C3 and 1.,1
to approximately 27MHz. Crystal X1 serves the
dual role of providing a positive feedback path
to make TR3 oscillate, and constrains the circuit
to oscillate only at a fixed frequency, which is
marked on the crystal.

Fig. 2. The complete circuit diagram of the transmitter.
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RADIO CONTROL TRANSMITTER

Fig. 3a. (right) L1 and L2
coil winding details.
(1) Close wind 20 turns
28 s.w.g. enamelled cop-
per wire. (2) Cover with
plastic insulating tape.
(3) Close wind 5 turns
28 s.w.g. enamelled cop-
per wire and then solder
the finish of Ll to pin 2.

. ' IMIIIIIIIE 11111111MiliffiiiiLi\ .";.'

0.5.DIA.

I

STEP I

8=1.1

TELESCOPIC
AERIAL

HIGH Q OR
FERRITE CORE

LEAVE THIS
END FREE

STEP 2

HIGH Q OR
FERRITE CORE

Fig. 3b. (left) L4 winding
details. 10 turns 16 s.w.g.
enamelled copper wire on
0 5in. mandrel.

INSULATED MOUNTING

UNDERSIDE OF
CIRCUIT BOARD

SOLDER TAG FIXED
TO REAR OF
METAL CASE

2

STEP 3

791m

Fig. 3c. (above) L5 winding details.
Close wind 12 turns 28 s.w.g.
enamelled copper wire and cover
with plastic tape.

Fig. 5. (left) The recommended
layout of the components for the
transmitter in a case which should
be made of metal. Note the earth
tag and ensure that the aerial
is insulated from the metal case.
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The ferrite or high 'Q' dust slug in Ll coil
former therefore serves only to bring Ll to
resonance with the crystal frequency, so that
maximum output is developed across the
secondary winding L2.

Radio frequency energy from L2 is taken via
diode D1 to the base of TR4, with a return path
provided by capacitor C5.

The coil L3 prevents the low frequency modu-
lator output from reaching the base of TR1,
while allowing the high frequency carrier to pass
unhindered. For maximum efficiency, TR4 is
operated in the "class C" mode, that is to say,
with collector current flowing during less than
one half of an a.c. cycle, hence the absence of
base biasing resistors.

The action of the modulator is to forward bias
the diode D1 whenever TR2 conducts, and to
allow D2 to become reverse biased by the output
from L2 when TR2 is off. When reverse biased,
D1 blocks the input to TR4 base.

Power amplifier TR4 steps up the output from
the crystal oscillator and feeds this energy to the
aerial via C6 and L5. The purpose of L5 is to
match the aerial impedance to the impedance
of TR4 collector. L4 merely serves as a broadly
tuned collector load.

Capacitors C7 with C8 in parallel are necessary
to prevent instability by providing a low impe-
dance path to audio and radio frequency energy
across the relatively high impedance batteries.

COIL CONSTRUCTION
Commence construction by winding 10 turns

of 16 s.w.g. enamelled copper wire for L4 on a
0-5in. diameter mandrel, see Fig. 3b. A piece of
wood dowel or metal tubing would serve. The
spacing between L4 turns can be adjusted after
removal of the mandrel.

With sandpaper or a razor blade, remove the
enamel coating from the ends of L3 and care-
fully tin the bare copper with solder.

For L5, close -wind 12 turns of 28 s.w.g.
enamelled copper wire on a 7mm diameter
former, and anchor the winding with a wrapping
of plastic insulating tape. Remove enamel from
the ends of L5 leads and tin with solder (Fig. 3c).

After practise with L4 and L5, sufficient con-
fidence will have been gained for a start to be
made on the more complicated Ll and L2 coils.

First, bare and tin the end of a reel of 28
s.w.g. enamelled wire and solder this to pin 1
on the coil former, see Fig. 3a. Close -wind 20
turns, as neatly as possible on the 5mm former
and secure the windings with a layer of plastic
insulating tape. The 0.5in. end of Ll should
be left free while winding L2.

For L2, clean and tin the end of the wire on
the reel, and solder this to pin 3, then close
wind five turns over the insulating tape cover-
ing Ll, approximately in the middle of the 5mm
former, and then anchor the end of L2 to pin
4. To complete the coil, clean and tin the free
end of Ll and solder to pin 2.

Components ....
Resistors SEE

R1 2.2kit
R2 39k ft S411()P
R3 47011
R4 4700 TALK
R5 5.6kft
R6 1kil
R7 18012
R8 1.5k0

All 1 watt ±10% carbon

Capacitors
C1 0.22pF tantalum bead
C2 0.22/4F tantalum bead
C3 33pF polystyrene
C4 1,000pF polystyrene
C5 1,500pF polystyrene
C6 470pF polystyrene
C7 100tF elect. 15V
C8 0.01/4F polyester

Semiconductors
TR1 ACY20 germanium pnp
TR2 ACY20 germanium pnp
TR3 BC 108 silicon npn
TR4 2N2219 silicon npn
D1 0A71

Switches
S1 Single -pole push to make release to

break
S2 Single -pole toggle

Miscellaneous
X1 Subminiature third overtone 27MHz

crystal with socket (see note 1)
L3 Radio frequency choke 504-1A TV

type choke
B1, B2 PP1 6V (2 off)
Coil formers: for L1, L2, 5mm diameter,
length 16 mm, printed circuit mounting with
ferrite or high Q core (see note 2); for
L5, 7mm diameter, length iin., }in. fixing
centres with ferrite or high Q core (see note
3); Veroboard 4.7in. x 1.7in. x 0.1in. matrix;
terminal pins; 16 s.w.g. enamelled copper
wire; 28 s.w.g. enamelled copper wire; metal
box 5in. x 4in. x 2fin. minimum dimensions;
telescopic aerial 31 to 4 feet extended; m.e.s.
bulb holder; 6V 60mA m.e.s. bulb; TO5 heat
sink.
Note 1. Henry's Radio type 2mm with socket
Note 2. Henry's Radio type 1 with 1f ferrite

core
Note 3. Home Radio CR4 with Z81B core
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ASSEMBLY OF TRANSMITTER
COMPONENTS

Transmitter components are assembled on a
piece of 0.1in. matrix Veroboard measuring
4.7in. x 1.7in., see Fig. 4. Terminal pins are
used to mount Ll, L2, the crystal holder, and L4,
and also as anchor points for circuit board leads
(labelled A -E).

Cut the circuit board to size and drill two
holes for the L5 mounting screws. Break the
copper strips on the underside of the board with
a spot -face cutter as detailed in Fig. 4. The extra
cutaways around the collector of TR4 and the
connection to L5 are to minimise stray capaci-

tance. Insert and solder all terminal pins, and
then proceed to mount all components, starting
at the RI end, but solder the semiconductors
in position last of all.

The following important points should be
observed during assembly: make sure that the
polarity of Cl, C2, D1, and C7 is correct; the
crystal should not be in its holder when this is
soldered to the terminal pins; avoid prolonged
contact with the soldering iron when mounting
semiconductors and use a heatshunt; fit TR4 heat
sink prior to mounting; check that stray blobs of
solder do not bridge any of the copper strips on
the underside of the circuit board.

Thoroughly check-out all connections before
proceeding. The layout should not be altered in
any way.

ALIGNING THE TRANSMITTER
A Model Control Licence should be obtained

before operating the transmitter. An application
form is available from the Ministry of Posts and
Telecommunications, Radio Regulatory Division

Fig. 4. Layout and wiring of the transmitter circuit board. The layout should be carefully followed
and not altered in any way.
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(Amateur and Special Licencing Branch), Water-
loo Bridge House, Waterloo Road, London S.E.1.
The licence costs £1 .50 for a five year period.

Solder a temporary shorting link across
terminal pins A and B on the transmitter circuit
board, and attach insulated battery leads to pins
D and E. Connect one terminal of an m.e.s. bulb
holder to pin C with a short length of insulated
wire.

Place the transmitter circuit board on an insu-
lated surface, preferably on a floor, and hook up
a three or four foot vertical length of insulated
wire as a temporary aerial to the remaining
terminal of the m.e.s. holder. Insert a 6V 60mA
bulb in the holder to monitor aerial current. If
a 0-100mA meter is available, this could usefully
be employed to measure battery consumption, in
series with the positive battery lead, but this is
not essential. Adjust both coil slugs so that they
are flush with the top of their formers.

Connect the negative end of battery B1 to the
positive terminal of B2 and the negative terminal
of B2 to pin E and dab the wire from pin D on
the positive terminal of B1 while adjusting L4
slug for aerial bulb glow; this technique will
prevent the destruction of TR4 in the event of a
circuit fault.

If the bulb glows and TR4 runs just warm, the
positive battery lead .can be left in position. Now
trim L5 and Ll, L2 slugs for the brightest bulb
glow. When the wire link between pins A and B
is cut the bulb should cease to glow. Current
consumption is shown in Table 1.

In the event of no bulb glow, overheating of

Table 1: Specifications

Transmitter
Idling current
With modulation
Approximate aerial input power
Power supply
Modulation frequency

20mA
70mA

250mW
12V

500Hz

Receiver

Weight with leads
Size
Approximate output
Power supply
Idling current

1oz
2iin. x lin. x fin.

3V at 0.5A
4.8V
15mA

TR4, or abnormal current consumption, check
the circuit board for faults.

FINAL ASSEMBLY
The transmitter circuit board is now ready for

installation in a metal box, complete with Si, S2,
batteries and a telescopic aerial (Fig. 5).

For final adjustment, place a bulb in series
with the aerial as before, and trim L5 for maxi-
mum output with the aerial held well away from
buildings or trees. The bulb is then replaced by
a short wire link straight from pin C to the
aerial. Secure tuning slugs with a dab of paint.

Part 2 next month deals with the receiver.

The model boat shown in the front cover photo-
graph was kindly loaned by Beatties of London
(Models), 112 High Holborn, W.C.1.

Fifty Years

Q.B.C. 50-The Technical Story
IV is the title of a two -month
exhibition staged at Mullard
House, Torrington Place, London,
W.C.1., jointly by Mullard and the
B.B.C. It was opened by Lord Hill,
chairman of the B.B.C., on Thurs-
day November 2 and will run
until December 21.

The exhibition, which has the
full support and co-operation of
the Post Office, is complementary
to that organised by the B.B.C.
at the Langham, near Broadcast-
ing House, and its aim is four-
fold: to show how technical
innovation has contributed to the
growth of broadcasting, to stress
the pioneering effort that has
gone into it, to give the public
a better idea of the technical side
of broadcasting and to show how
research and development are
continuing for the future.

The Mullard House exhibition
is open to the public from 12 noon
to 9 p.m. on Mondays, Thursdays
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and Fridays and 12 noon to 6 p.m.
on Tuesdays, Wednesdays and
Saturdays. Admission is free.

The company's role in colour
television is illustrated by a
feature called Colour TV Look -In.
Housed in a separate room, this
is a six -minute presentation-
using film, video tape, recorded
sound, programmed lighting and
television itself-which tells the
story of colour television and
Mullard's contribution in simple
everyday terms.

A major exhibit in the section
dealing with current sound and
vision broadcasting techniques is
a working demonstration-in
which the public can take part-
of colour separation overlay. This
technique enables the image of a
person appearing on the TV
screen to be superimposed on a
variety of pictorial backgrounds.
He can be shown, for example, on
the moon or in the depths of the
jungle, without ever leaving the
studio.

A demonstration of three
dimensional television, broadcast-
ing from satellites, cameras that
can see in the dark and Post
Office plans for future transmis-
sion techniques are among

exhibits that give visitors a peep
into the future. There is also a
viewing lounge where they can
relax and watch colour pro-
grammes.

A programme of talks and films
is being presented in the Mullard
House Theatre throughout the
run of the exhibition. A total of
23 films will be shown, covering
a variety of subjects. They range
from a behind -the -scenes story of
the Post Office Tower to the
operation of a colour TV camera.
Thirty-three talks will be given by
BBC, Mullard and other special-
ists on topics ranging from
satellite TV broadcasting to digital
techniques and, in a more
general vein, from running a local
radio station to organising TV
sports coverage.

A detailed programme of talks
and films, together with a time-
table, is available; tickets for
particular films/talks on specific
days can be applied for. All
requests regarding programmes
and tickets should be made to
Mrs. Doreen Smith, Mullard Ltd.,
Mullard House, Torrington Place,
London, WCIE 7HD. No tickets
are required for admission to the
exhibition itself.
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Electronics

at Sea
Fishing Vessels and Coasters By W. Machonachie

APREVIOUS article in this magazine dealt with
the ways in which electronic equipment is

employed on board merchant ships of 1,600 tons
or more-most of them, in fact, ocean-going
vessels much greater in size than this, and only
passing mention was made of smaller ships in
Class III (500 tons or more but less than 1,600
tons) and Class IV ( 300 tons or more but less
than 500 tons) and of fishing vessels.

MINIMUM REQUIREMENTS
So far as the requirements of the Merchant

Shipping (Radio) Rules are concerned ships in
Classes III and IV, are, broadly speaking, treated
alike in that they must be fitted with approved
radio -telephone (R/T) installations capable of
reception on 2182 kHz and at least 20 other spot
frequencies between 1605 and 3800 kHz, and of
transmission on 2182 kHz and at least eight
other spot frequencies, while a device capable of
generating the R/T two-tone alarm signal must
also be fitted. As an alternative they may, if
their owners so desire, have an approved radio
telegraph installation, in which case the crew
must include a qualified radio officer.

These are, it must be emphasised, the mini-
mum requirements to comply with the law. In
practice relatively few small ships do have
telegraphy installations and radio officers, with
the exception of some passenger -carrying craft,
but on the other hand a great many of them-
one might almost say the majority-do fit elec-
tronic equipment well in excess of the man-
datory minimum.

Radar is, as might be expected, an almost
universally chosen "extra", possibly because
little ships sailing in busy coastal waters like to
see the big fellows in case the big fellows fail to
see them. Decca Navigator receivers are also

widely used in coastal waters, as are echo
sounders, while v.h.f. radio -telephones are
invaluable for short range communication, since
such ships are on short voyages between ports.

Also, because these ships are seldom out of
range of shore TV transmissions for very long,
a television receiver may usually be found on
board. Increasing use is made nowadays of
relatively simple intercom systems, even though
it might seem that the man on the bridge has
only to shout to be heard all over the ship.

FISHING FLEET
Fishing vessels have a separate set of radio

rules of their own and the statutory require -

A trawlerman making a radio -telephone call with
his s.s.b. hi. and m.f. equipment.
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ments for their electronic installations are very
different and much less stringent, although the
Holland -Martin Report on safety of fishing
vessels made a number of recommendations
which may have the effect of tightening the
regulations in a number of ways.

So far as British -flag fishing boats are con-
cerned compulsion to carry specific minima
applies in general only to those over 140 feet
long, except for portable survival craft radio,
which must be carried by all boats over 80 feet
in length, and by those between 60 and 80 feet
long when fishing alone and not in company
with other vessels. Apart from this requirement
for battery -powered survival craft radio, there
is at present no radio legislation affecting fishing
vessels less than 140 feet long, of which there
are many in the British fishing fleets.

The regulations applying to trawlers of 140
feet and upwards demand that each must have
either a radio -telegraph installation, consisting
of approved transmitter and receiver, automatic
keying device, auto -alarm receiver, and a loud-
speaker watch receiver (which may be part of
the auto -alarm) covering 500 kHz, or an ap-
proved radio -telephone installation with a loud-
speaker watch receiver covering 2182 kHz and a
two-tone alarm generator operating on the same
frequency. She must also carry either two
portable battery -powered survival craft radios
or one set powered by a hand -driven generator.

COMPLEX OF EQUIPMENT
As was clearly apparent from the Holland -

Martin Report, the regulations do not go far
enough and even the full radio telegraphy
installation specified does not meet the needs of
a trawler battling with Arctic conditions off Bear
Island in winter.

Trawlermen and trawler owners have long
recognised this obvious fact and as a result the
use of electronics in British commercial fishing
craft, even the smaller ones, far exceeds the
mandatory minimum. In fact, the majority of
distant -water trawlers-those which fish the far
grounds-are fitted with a complex of equip-
ment more numerous in units and wider in
scope than that to be found on many a foreign -
going cargo vessel, supertanker, or passenger
liner.

These trawlers fish far afield nowadays, a
number of them are "factory ships" which even
freeze and package their catch at sea, and their
requirements are highly specialised. They are
continually on the air with communications to
their owners' offices and to other vessels in their
fleet; their skippers indulge in a sort of radio
espionage to the extent that they try to listen in
on other trawlers' radio traffic to find out if they
are making good hauls; and they all use elec-
tronics as an aid to fishing as well as to naviga-
tion and safety.
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TRAWLER COMMUNICATION
While even a small North Sea herring drifter

will have not only the statutory survival craft
radio and a voluntarily -fitted radio -telephone
installation, she will almost certainly have in
addition a Decca Navigator, an echo sounder
(perhaps two), radar, and a direction -finder, as
well as TV for crew entertainment. The elec-
tronics usage graph climbs steeply in the larger
boats fishing the White Sea and other distant
grounds.

A trawler of this type will have-and use to
the full under extremely arduous conditions-
a high -power s.s.b. (single side -band) transmitter
providing both telegraphy and telephony com-
munication over long distances on h.f., and with
this two or perhaps three main receivers.

A secondary radiotelephone installation
operating in what used to be called the inter-
mediate frequency band around 2182 kHz will
also be fitted and used principally for inter -ship
speaking over shorter distances, while her
skipper will use v.h.f. for close -range work when
he does not want rivals to know that he is "on
a good living" and getting full hauls.

An interesting sidelight on this, and one that
most trawlermen will strenuously refute, is the
frequent use of a direction finder unit with the
receiver of the 2182 kHz R/T to take snap
bearings on the transmissions of a rival who is
rash enough to go on the air and boast that he is
fishing well. The skipper who manages to obtain
such a bearing will then stem straight down it
until he meets the careless talker when he, too,
streams his nets among the shoal.

POSITION FIXING
Most trawler skippers know the banks and

contours of the seabed as well as many of us
know the streets of our home town. Position-

fixing in conditions of poor visibility is therefore
vital to the trawlerman, for he can only identify
the ground he seeks by its geographical position,
aided by echo sounding as a cross-check. To help
him in this he makes use of direction -finding,
radar, echo sounding, and usually one of the
hyperbolic systems such as Loran or Decca.

His electronics installation in the wheelhouse,
in addition to that in the radio room, will
therefore include at least one instrument for
each of these facilities, and he will most
probably have two direction -finders, one of them
automatic and capable of taking bearings on
2182 kHz as well as the other medium frequen-
cies; at least two, perhaps three or even four
echo sounders; two radars with interswitching;
and possibly both Loran and Decca receivers.

The trawler skipper is, in this respect at least,
a belt -and -braces man, with a couple of safety
pins for good measure. His time at sea is too
precious for him to risk wasting any of it be-
cause of equipment failures.
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The "fishing cockpit" at the starboard side of a
modern trawler's bridge. From the left the units
are: crew call controls, Decca navigator, a radar
set, four recording and one cathode ray tube
echosounders, and propeller pitch adjustment
for fine speed control.

ECHO -FISHING
Echo -fishing is one of the fisherman's most

valuable electronic tools, helping him to identify
the contours of the undersea hills and valleys
where he knows from experience he will be most
likely to find fish; showing him the nature of the
sea bed over which he will trawl; and above all
letting him "see" whether fish are indeed there
in justifiable quantity and, so far as discernible,
what kind of fish they are. All these things the
modern echo sounder, coupled with his own skill
and experience and knowledge of the grounds,
will tell him.

His belt -and -braces philosophy, therefore, de-
mands at least two recording sounders, fre-
quently reinforced by a cathode-ray tube
presentation set which, once he has observed
fish on the recorder instrument, gives him a
"close-up" view of the stratum of water in which
they are swimming, and thus a supporting
indication of their density and type.

RADAR AND FISHING LIMITS
National extensions of territorial fishing limits,

underlined by Mr Rippon's recent Common
Market negotiations and the Icelandic "Cod
War", together with the heavy penalties imposed
for encroachment on territorial waters, have
made radar more important than ever to the
trawlerman. Limits are not defined by a line
drawn on the water and in bad weather or poor
visibility it is only too easy to steam inside them.
With accurate radar ranging a trawler can fish
close up to the limit line without actually cross-
ing it while, nedles to say, radar observation
will also show the skipper if a patrol vessel is
nearby, should he be inside the limit.

He also uses radar to keep station on a good
fishing area. It has long been practice, once a

good haul has been taken, to mark the spot with
a dhan buoy and then fish round it. The dhan is
traditionally no more than a pole buoy with a
small identity flag on it and, in poor visibility
which so often exists in Arctic waters, it is
difficult to keep in sight. With a radar reflector
on top of the pole, dhan observation is made
easy in darkness or fog.

The fisherman therefore looks on radar as
much more than a navigational and anti -collision
aid. Nevertheless, its value for anti -collision
purposes cannot be underestimated, particularly
on busy grounds cluttered with trawlers, all with
nets streamed, and a dual installation with inter -
switching of units is not regarded as an expen-
sive form of insurance.

WEATHER CHARTS
Advance warning of imminent adverse weather

conditions is even more vital .to the trawler in
northern waters than to the big merchantman
plodding across the Atlantic, and here the fac-
simile weather chart receiver can be of
tremendous value, even if only from the safety
point of view. It can also help in fish -finding, for
the World Meteorological Organisation service
also broadcasts water temperature and ice for-
mation charts and since fish, like people, like to
be in the temperatures they are used to, warm or
cold layers in the sea can affect fish movements.

INBOARD COMMUNICATIONS
Distant -water trawlers make great and constant

use of internal communications systems. Unlike
the average merchant ship on passage, with all
her cargo safely stowed and therefore relatively
little work going on on deck, a trawler, once she
has reached the fishing grounds, is catching,
cleaning, processing and stowing her cargo and

An automatic direction finder in use in the chart
room of a distant water trawler.
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the crew are at work round the clock every day
and night-on deck, in the fish holds, in the
engine room-in what are for most of the time
the most difficult and dangerous conditions.

The skipper on the bridge must therefore be
in constant touch with all working positions and
be able to speak to, and receive an immediate
reply from, any working point in his vessel and
even the messrooms and cabins.

For this he must have a robust and compre-
hensive sound distribution network with full
crew -call and talk -back facilities. Special glass -
fibre waterproof loudspeakers are fitted in all
open -deck locations, with waterproof talk -back
switches. Often as many as four separate and
independent systems are installed-belt-and-
braces again-with master over -ride control so
that urgent orders and announcements can
break into any circuit, including the entertain-
ment speakers in messrooms and cabins.

QUART IN A PINT POT
It will be clear that the modern commercial

fisherman is highly conscious of the help that
electronics techniques can provide in what is a
highly competitive business as well as a
dangerous occupation, and he uses them to the
full. With the sheer amount of electronic equip-
ment carried by a distant water trawler, which
is not really a very big vessel, every cubic inch
of available space is at a premium, a wide
assortment of units and instruments must be
crammed into the smallest possible space and
yet be installed in such a way that everything is
instantly accessible and easily operable, even by
fingers often numbed with cold and swollen with
salt water. Even planning the layout of a trawler
installation is a task not to be lightly contem-
plated.

OUTLINES
Within the limits of an article such as this it is

difficult to draw anything more specific than an
outline sketch of the many ways in which
electronics work to help the seaman and the
fisherman. Detailed description of any one of
these ways has therefore been impossible.

It is to be hoped, however, that these outlines
have given some indication of the general pic-
ture and have served to show that marine
electronics is much more than a man sitting
tapping on a Morse key and to illustrate the
extent to which the shipowner and the men who
sail his ships rely upon the electronics industry
to help them in their business "upon the great
waters".

Could Marconi, one wonders, have dreamed
what might develop within a mere 75 years as he
stood on the shore of the Bristol Channel that
May day in 1897? And what limits would we dare
to set, today, on what might be achieved
tomorrow?
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With the winter coming it is often necessary
or useful to know when the temperature falls to
freezing point. This device can be set to indicate
"ice" conditions or similar temperature levels.

Radio Control
receiver

A receiver to match the single -channel trans-
mitter described in this issue.

BETA treble
boost & fuzz
The effects units used in the Beta guitar

Basic electricity
magnetism

Part 3 of the series for beginners deals with
magnetism and describes the construction of an
electric buzzer.

All in the January
On sale Friday, December l5
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I r occurs to us that since this is
our December issue, Christmas

will only be about five weeks
away when you read this-less if
you only read it as an after
thought! So now is the time to
start dropping a few hints like
"my pen would write better if it
was solid gold" or "these cheap
cuff links are staining my shirt-
silver ones might be better." If,
however, like the rest of us, you
cannot number Onasis among
your personal friends, perhaps
"this old soldering iron is coming
to the end of its life" might be
more fruitful and more to the
point-by all means try the others
first and watch for a reaction'

SEW
'FALK
By Mike Kenward

Assuming the last hint
greeted with signs of delight at
having solved the annual problem,
then perhaps one of the two
irons described below might just
be suitable.

Although the Antex X25
soldering iron has been on sale
for some months now we have
recently received one for testing.
The iron is easy to use and looks
very smart with its red and black
handle. The low leakage current
and high insulation (tested at
1500V a.c.) make this iron very
safe, even when used on "live"
semiconductor circuits.

One thing we particularly like
about this iron is the ease with
which the bit can be changed.
The X25 is fitted with a 18 inch
iron coated bit when purchased
and this should prove excellent
for most constructors' needs; 332
and 3 inch bits are also avail-
able. The cost of the iron is
£175.

is

The second soldering iron item
consists of an iron, an iron stand
(both previously mentioned in
this page), a box of solder, two
spare bits and some hints on
soldering all for £3.99 from
Adcola Products, who advertise
in our pages. The cost of the iron
and stand alone is £3.83, so for
16p you get two bits, a box of
solder and some hints, in a very
smart presentation pack; just the
thing if you are starting in the
electronics construction hobby.
The soldering iron is the 23 watt
Invader with stand to match.

Radio Control Transmitter
With all the notes and informa-

tion provided in the Radio
Controt Transmitter article, by
the author, concerning the supply
of the "more difficult" components
it is hard to give any more
information. However, the case to
be used may present some prob-
lems. The one shown on the front
cover was specially made up for
the project but one of the Vero-
boxes mentioned last month
should be suitable and, with a
coat of paint on the plain panels,
would make a very smart, light-
weight case.

Both the aerial and the crystals
used should be available from
some of the larger shops special-
izing in the supply of radio
control equipment and models.
We advise readers to take heed
of the warning to constructors
printed at the beginning of the
transmitter article. Although the
transmitter is reasonably easy to
construct, the receiver (to be
described next month is rather
more compact and may prove
difficult for a complete beginner.

Bit Saver
Small metal cases such as those

used for the Bit Saver are avail-
able from a number of retail com-
ponents shops or one could be
made up using 18 s.w.g. alumi-
nium. The mains indicator neons
used in this project are normally
sold with the series resistor in-
corporated-if you get the neons
on their own, place a 270 kilohm
'4W ±10 per cent resistor in series
with each neon.

We have quoted the diode
ratings necessary, any diode with
at least the required voltage
and current ratings will be
suitable, the type numbers we
have given are for the diodes

shown in Fig. 3. Other types may
vary in size and shape.

Beta Pick -Ups and
Fittings

In order to make the con-
struction of the Beta Electronic
Guitar more simple, one or two
components are rather special.
The matching transformer is a
good example of this, to save you
winding about 5,000 turns of very
fine wire on each pick-up the
guitar uses a special transformer,
designed and wound by Zeta
Windings specially for the Beta.

The transformer is therefore
only available from a few firms.
It can be purchased for £1.70
(including post and packaging
from Zeta Windings Ltd., 26 All
Saints Road, London W.11., H. L.
Smith and Co., (not G. W. Smith
note) 287-289 Edgware Road,
London W.C.2. and Tidman Mail
Order Co., 236 Sandycombe Road,
Richmond, Surrey.

Two other components that are
rather special are the pick-up
changeover switch and the jack
output socket, these are pro-
duced by Re -An Products and are
available from them at Burnham
Road, Dartford, Kent. The button
magnets used for the pick-ups
are made by Eclipse and are
available from most hardware
shops.

Demo Circuits
There should be no trouble

buying the components to make
up the simple voltmeter described
in the first part of Demo Circuits.
However, for those people who
are going to build a Demo Deck
from the reprint now available
(price 15p), a word or two about
the components used in its con-
struction.

All the potentiometers are
linear, the meter is available
from G. W. Smiths, the circuit
board and loudspeaker from
Home Radio who can also supply
the bulbs if you have any diffi-
culty.

Please note (once again) that
R. S. Components do not sell
direct to the general public but
any component supplier or radio
and T.V. repair shop can order
from them and delivery is usually
fairly quick. There are also one
or two firms who specialise in the
supply of R. S. Components parts;
they sometimes advertise on our
pages.
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BIT SAVER
A useful project for all constructors. Prevents pitting of a soldering

iron bit between making joints By T. P. Manning

I
T is a great source of annoyance when using

a soldering iron to find that the once clean
and smooth bit has become badly pitted due to
being left on for long periods between making
soldered joints.

This article describes how the power supplied
to the iron may be halved when the iron is not
in use. Thus the iron will keep warm and heat
up quickly when required but will not get hot
enough to damage the bit.

THEORY
The theory behind the unit to be constructed

is concerned with half wave rectification; this
means that the alternating current taken from
the mains is fed through a diode before being
passed to the load-in this case the soldering
iron.

Fig. la shows the 250 volts a.c. taken from
the mains, when this is passed through a diode
(Dl) only the positive half cycles of the wave-
form can pass (Fig. lb). Thus only half of the
total mains voltage is applied to the load.

CIRCUIT
The complete circuit diagram is shown in

Fig. 2. Switch S1 is the change over switch that
selects half or full power and Dl is the rectifier
diode that feeds the load. When S1 is in the half
power position Dl conducts the positive half
cycles only, supplying approximately 125 volts to
the load. D2 will also conduct in a similar
manner and supply 125 volts to the neon LP1.
Diode D3 does not conduct as only a positive

Fig. 1. The sine wave and half wave rectification.
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F g. 2. Complete circuit diagram of the Bit Saver.

voltage is present from D1 and this cannot pass
through D3 to light LP2.

When switch S1 is in the full power position
the 250 volts a.c. is applied to the junction of
D3 and D1 and directly to the load. The positive
half cycles are not able to pass through either
diode (D3 or D1) but the negative half cycles
may pass through both, thus 125 volts is applied
to LP2 which lights. The negative pulses which
pass through D1 are unable to pass D2 and LP1
is prevented from lighting.

The neons used for LP1 and LP2 are mains
indicators, incorporating series resistors as
shown in Fig. 2, but have been found to work
satisfactorily on 125 volts.

CONSTRUCTION
The unit can be constructed in two ways-the

first incorporating a toggle switch for S1 so that
the unit is manually changed from half to full
power and back; the second incorporating a
micro -switch actuated by the iron when it is not
in use. Thus the unit "automatically" changes
from one state to the other when the iron is
rested on a lever connected to the micro -switch.

The construction of the manually operated
unit is shown in Fig. 3 while Fig. 4 shows the
modification for "automatic" operation-the
toggle switch is not included with this arrange-
ment. The prototype unit was housed in an
aluminium case measuring 4in x 212in, plastic
cases are not recommended for this application
as they are easily damaged by a hot soldering
iron. The case should be earthed using a solder
tag under the tag strip mounting as shown, and
the tag strip should be mounted on stand-off
pillars to prevent the tags or diodes from touch-
ing the case.

The approximate cost of components shown
for this project was calculated for the automatic
unit and includes all items except the case and
lever arm.

Components .... gilop
TALK

Diodes
D1 IS103 or any 300V 1A silicon rectifier
D2 IS103 or any 300V 100mA silicon rectifier
D3 IS103 or any 300V 100mA silicon rectifier

Neons
LP1, LP2 mains indicator neons incorporating
series resistors (2 off)

Switch
S1 Single pole 2 way toggle or micro -switch

(see text)

Socket
SK1 3 way miniature mains socket and plug

to suit

Miscellaneous
Case 4 in x 24in x 2 in aluminium, 4 way tag
strip, stand off pillars (2 off), 4BA fixings,
earth tag, grommet, 3 core mains lead, con-
necting wire, metal for micro -switch lever If
used (- in aluminium or brass strip 4 in x

in).

USE
The iron is connected to the unit by way of

SK1 and allowed to warm up as required.
Between soldering operations it should be
switched to half power and returned to full
power when needed. If the micro -switch in the
automatic unit fails to operate with lightweight
irons the operating lever can be lengthened or
a weight affixed to its outer end.

At half power the iron was found to stay
hot enough to keep any solder on the bit molten
but not hot enough for successful soldering. On
full power the normal working temperature is
quickly regained and the iron is ready for use.

Microswitch assembly for the automatic units.

762 Everyday Electronics, December 1972



Advert missing



Crystal

guide to circuit
XL

Semiconductors
1

Two electrode piezoelectric
crystal

Photoconductive cell with sym-
Pcc metrical conductivity, e.g. light

2
dependent resistor

TR

0

TR

3

4

5

S

1

Photo transistor pnp

Photo diode pn

Photo voltaic cell

Light generating semiconductor
diode, e.g. gallium arsenide
diode

Transistor, pnp

Transistor, npn (note: if collector
is connected to envelope, dot
joint at c)

Unijunction transistor with p
type base



symbols . . . part 6
b2

drain

gate source

g s

TR

TR

Block Symbols

8

Unijunction transistor with n
type base

Junction gate field effect tran-
sistor, n channel

Junction gate field effect tran-
sistor, p channel

Equipment

Signal path, arrow to signify
flow direction

G Non -rotating sine -wave genera-
tor

G Non -rotating saw tooth genera-
tor

HHG Non -rotating pulse generator

Non -rotating variable frequency
sinewave generator

Differentiator

Amplifier, the triangle points in
the direction of transmission



ELECTRONIC
GUITAR
PICK-UPS & FITTINGS by Brian W. Terrell B.Sc.

LAST month we saw how the Beta body, neck
and fretboard were constructed with details

of the cut-outs and recesses to be made to house
the fitments.
' This month deals with the making of all these
fittings including the two pick-ups and the
wiring -up of a temporary circuit. This temporary
wiring -up will enable the guitar to be played
until the January issue of EVERYDAY ELECTRONICS
when the "electronics" will be installed.

TAILPLATE
The tailplate assembly is shown in Fig. 5 and

is drawn full size. It consists of an elliptical base
plate made from 14in. aluminium which is
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screwed to the body in the recess already made
by means of four lin. countersunk screws.

Bolted on top of the base plate is an aluminium
tube of about 12in. diameter to take the strings.
This tube can be either solid or hollow (as
shown).

The tube is bolted to the base plate by means
of two 6BA round headed bolts. Araldite is then
used to securely fix the tube to the plate. This is
done by putting a line of Araldite on either side
of the tube where it meets the plate. In the pro-
totype the base plate was tapped to take the
bolts; if a suitable tap is not available two nuts
may be used to secure the tube to the base plate.
Drill the necessary sized clearance holes for
these securing bolts into the body.
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Six 18in. diameter holes are drilled through
the tube, parallel to the base plate (not shown in
Fig. 5). They should be countersunk and equi-
spaced and span 238in. about the centre line
through the guitar body.

If care is taken in preparing this fitment and
it is filed smooth, polished with a fine grade of
emery cloth and then polished with a metal
polish such as Solvol Autosol, the finish can be
brought up to sheen like chrome plate. A thin
layer of clear varnish will preserve this sheen.

Photograph of some of the fitments: scratch
plate, tailplate assembly, bridge and machine
heads.

OTHER METAL FITMENTS
There are two other metallic fitments, the

jack socket cover, Fig. 10, and the stem support
plate, Fig. 3.

First the jack socket cover-this is to be
made from '16in. aluminium to the dimensions
given in Fig. 10. The curvature of this piece
should be made identical to that on the body
edge where it is to be fitted. It should be polished
and protected in a similar way to that described
in the tailplate section.

Screw the jack socket into the cover plate and
fit into position and secure with two small 12in.
chrome screws.

The stem support plate is to be made from
',6in. steel plate to the dimensions given in Fig.
3. When made this should be polished and given
a layer of clear varnish for protection against
rusting.

OTHER FITMENTS
The other fitments are shown in Figs. 6, 7, 8

and 9, and a recommended material is 18in. thick
Perspex as was used in the prototype.

Perspex is normally sold with a protective
paper covering so tracing the shapes of these
parts is a fairly easy matter using the carbon
paper method described last month. Perspex can
be cut with an ordinary hacksaw blade and filed
smooth with a fine file.

In the prototype, the scratch plate (Fig. 6) and
the switch covers (Figs. 8 and 9) had their edges
chamfered with a smooth file, and polished with
fine emery paper and Solvol Autosol.

When drilling be careful not to press too hard
else the Perspex may split. An ordinary metal
drill will do the job adequately.

The final positions of these fitments is clearly
shown by cross -hatched regions in Fig. 1. Secure
these pieces in position with small round -headed
chrome screws.

BRIDGE
No details have been given for the construc-

tion of a bridge since a lot of mechanical work
would be involved and besides, these are usually
available from suppliers of guitars and other
stringed instruments, and are inexpensive. It
is recommended that an adjustable type is
obtained.

eft
Photograph showing the Perspex switch covers
and jack socket cover.

PICK-UPS
The Beta guitar uses two identically wound

low impedance pick-ups which are matched to
commercial amplifier inputs by means of a
small matching transformer T1 (5 ohm to 50
kilohm).

Full details of the pick-ups and covers are
shown in Figs. 11, 12, 13 and 14.

Begin making one of the pick-ups by cutting a
piece of Veroboard to the dimensions shown in
Fig. 13 and make the cut-outs along the copper
strips and the magnet fixing holes as indicated.

Using 6BA nuts and bolts secure the three
button magnets (Eclipse 821) in position as indi-
cated ensuring that the magnet polarities agree
with those of Fig. 13. This can easily be done by
remembering that unlike poles attract one
another and that each button has one north pole
and one south.

A blob of solder placed on the copper strip
either side of the fixing nut will ensure a per-
manent fixing.
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COIL WINDING
Approximately 20 yards of 30 s.w.g. enamel-

led copper wire is needed for each coil (pick-up).
Cut a piece of cardboard size 114in. by 212in.

approx. and glue centrally on top of the three
magnets. In the prototype double -sided Sellotape
was used.

Clean one end of the enamelled wire by
scraping off the enamel, tin this and solder in
location F3 on the Veroboard. Now wind on 100
turns in a clockwise direction around the three
magnets as a whole. Try to make the turns as
neat as possible, although this is not very
critical. Clean and tin the other end of the coil
winding, and solder in location E2 on the Vero -
board.

A dab of paint, nail varnish or lacquer should
now be applied to the coil winding to prevent it
coming unravelled. Solder on a piece of screened
lead as shown in Fig. 13. Do not use the tele-
vision aerial type of cable. Repeat the above pro-
cedure for the second pick-up.

Using an ohmeter or battery and bulb, test for
continuity of the coils. If satisfactory proceed to
the pick-up covers.

PICK-UP COVERS
These covers must be made from a non-mag-

netic metallic material that can be easily
soldered. For these reasons copper or brass plate
is recommended. Aluminium would be suitable
if aluminium solder is available but this is rather
expensive. The prototype used 1/16in. thick
copper plate.

Mark, drill and cut the plate as detailed in
Fig. 11 (one for each pick-up) and then bend to
shape as illustrated in Fig. 13. Now solder the
internal joints so that the cover is rigid and leak-
proof. It will be necessary to use a large solder-
ing iron for this job, 60 watts or more. If this is
not available, the soldering can be carried out
using the kitchen gas stove as follows: with the
cover bent to final and accurate shape, grip with
a pair of nose pliers and hold one joint over the
hotplate on the stove. Heat until the solder
freely flows in the joint. Dip in cold water to cool
and then dry. Repeat for the other three joints.

When satisfied with your soldering, the sharp
edges and corners should be filed smooth and
then cleaned with emery cloth.

With reference to Fig. 14, assemble the pick-up,
pushing the magnet/coil assembly in as far as
possible as shown. Now solder the copper strips
of the Veroboard (pick-up baseplate) to the
cleaned inside faces of the covers as shown.
Use a soldering iron for this job and not the gas
stove otherwise damage may result to the pick-
up coil. Repeat for the second pick-up andassemble similarly.

When finished, both pick-up covers can be
brought to a high sheen with fine emery paper
and metal polish. To preserve the sheen a coat of
768

clear varnish or polyurethane may be applied.
If so desired the covers may be painted-this
will not affect pick-up performance.

ASSEMBLY
Before complete assembly to check out the

instrument, clean up all the woodwork and carry
out any refinements you may desire. On the
prototype all the edges on the body were
rounded off and a large slope was put on one side
of the back of the body to make holding and
playing a little more comfortable.

View showing sloping cutaway for more comfort-
able handling whilst playing.

Attach the machine heads to the head and
place the nut in position for inspection. Affix all
the fitments to the body of the guitar with the
exception of the control section back plate. Start
with the pick-ups; screw these in position and
thread the cables through to the control section.

Screw in position the tailplate assembly,
scratch plate and switch covers, jack socket
cover with socket attached, and the tailplate
assembly.

Fixing the machine heads in place.

Now attach the neck to the body with the six
2in. screws through the stem support (Fig. 3)
and tighten fully.

Thread the strings through the tube on the
tailplate from the front end such that the strings
will pass over the tube on their way to the
machine heads over the bridge and nut.

Position the bridge so that the distance
between the bridge and 12th fret is the same as
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ELECTROIIIC
Fig. 11 (below). Marking and cutting
details of the pick-up cover. Dotted
lines represent bending lines.

ECLIPSE BUTTON
MAGNET POSITIONS
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Fig. 13 (above). Underside view of the
pick-up baseplate made from a 0 15in.
matrix Veroboard. Shown dotted are
the button magnets mounted on the top
side of the Vero board.

LAYER OF CARDBOARD

SOLDERED TO
COVER

WOOD SCREWS TO
FIX TO GUITAR BODY

VEROBOARD
BASE PLATE

GUITAR

PICK-UP COVER

100 TURNS 30 SWG COAXIA
ENAMELLED COPPER WIRE CABLE

(OUTPUT)

Fig. 12 (above). Photograph of a com-
pleted pick-up cover with rounded
edges and corners.

Photograph (above) of the coil wound
on the magnets with insulated top
removed.

Fig. 14 (left). Details of assembling
the pick-up coil into its metallic case.
Note the cardboard layer between
magnets and cover.
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that from the nut to the 12th fret.
If the depth of the nut slots are satisfactory,

loosen the strings and glue the nut securely in
position. If not, correct and then glue.

Thoroughly check the performance of the
fretboard at every position for each of the six
strings and remedy if not completely satisfactory
by filing down any high frets.

TEMPORARY CIRCUIT
The circuit used is a temporary one until next

month when the effects units-fuzz and treble
boost-will be fully described. This circuit
enables the guitar to be played through a com-
mercially available amplifier with normal input
impedances until the January issue.

As can be seen from Fig. 15 the two pick-ups,
PU1 and PU2 are connected in parallel, and are
inputted to the transformer on the Veroboard.
The output is then taken direct to the jack socket
SKi.

VEROBOARD-WIRING UP
The size of the Veroboard to be used is 23 X 12

holes by 0 15in. matrix and this will be used
next month to install the effects units.
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Fig. 15. Shows the transformer T1 mounted in
position on the Veroboard and regions of
copper strip to be removed from underside.

Make the cut-outs as shown in Fig. 15 and
mount the transformer T1 as shown. The trans-
former is marked with a spot between its input
terminals-ensure that this is correctly observed.
The transformer is a very delicate component so

FRONT PICK-UP

Fig. 16. The wiring up of the two pick-ups and
Veroboard panel to the ouput socket. The pick-
ups are in parallel.

extra care should be taken when placing and
soldering in position. Do not apply too much heat
or the transformer may become damaged. It has
been designed to sit comfortably in 0 15in.
matrix Veroboard.

Now wire up as detailed in Fig. 16 using co-
axial cable for all connecions. If co -axial cable is
not used, considerable noise and interference
may be experienced.

The Veroboard should now be fixed to the
base of the control recess with a small wood
screw located at position C5 as indicated in
Fig. 16. Screw on the control recess back plate
and the guitar is ready to play through an ampli-
fier.
Next month: adding the fuzz and treble boost effects units

Components ....
T1 matching transformer type M218 5L to 50K11

(Zeta Windings Ltd.)
Ski jack socket type R26/I (Re-an Products

Ltd.). Toggle changeover switch for pick-up
selection for use next month is also available
from Re -an Products Ltd.

Miscellaneous
Eclipse button magnets type 821 (6 off);
30 s.w.g. enamelled copper wire; brass or
copper plate size 4fin x 2fin. (2 off); Vero-
board 0.15in. matrix: 2fin. x 11in. (2 off),
3.3in. x 1-8in.; co -axial cable (12in.).
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BASIC
Electricity

Current flow through liquids By Maureen Birch

LAST month we considered how a chemical
action inside a dry cell produces an electric

current. Now we can set up a very simple
experiment to show the reverse effect; i.e. how
the passing of a current can cause a chemical
reaction.

CURRENT THROUGH A LIQUID
Connect a wire to the positive terminal of a

battery and another wire to the negative
terminal. Cover the bared free ends of the wires
with aluminium cooking foil ensuring that the
foil makes contact with bare wire ends. Place
the foils into a glass of water making sure that
they do not touch each other and that only the
foil is under the surface of the water (none of
the wire) Fig. 2.1.

If you look closely you should see a stream of
bubbles coming from each piece. These are
bubbles of hydrogen and oxygen-the elements
from which water is made.

The bubbles of hydrogen are coming from the
wire connected to the negative terminal of the
battery and this we call the cathode. The oxygen
bubbles come from the end connected to the
positive terminal-or anode. The two pieces of
aluminum foil are collectively called electrodes.
Thus as the electric current passes between the
anode and cathode it breaks the water down to
its two elements.

ADDITION OF SALT
To make a success of this experiment a tea-

spoonful of salt should be added to the water
to increase the conductivity since water by itself
is not a very good conductor of electricity.

Now set up the experiment shown in Fig. 2.2.
Putting a bulb in series with our basic circuit
we can investigate the effect of adding more salt
to the water. You should immediately see that

Fig. 2.1. Electrolysis of water. You should see
tiny bubbles at both electrodes.
Everyday Electronics, December 1972

Fig. 2.2. Adding table salt increases current flow
and the bulb glows more brightly.
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adding more salt has the effect of increasing the
number of bubbles evolved at the anode and
cathode and at the same time the bulb glows
more brightly.

It must be that the salt is helping the current
to flow and the larger the current, the more
bubbles there are produced. Now why should
this be?

We must remember that an electric current is
a flow of negatively charged particles called
electrons. Since the bulb in Fig. 2.2 continues to
glow, the current must be flowing around a
complete circuit and therefore it must be flowing
through the salt solution between the anode
and cathode. To differentiate between current
flow in solids and liquids we say that the liquid
conductor is an electrolyte and the process of
conduction that leads to the chemical break-
down of the electrolyte is called electrolysis.

CHEMICAL THEORY
We will now try to understand exactly why

the current flows in the electrolyte. When the
salt is dissolved in water both the salt and the
water break up into charged particles called
ions. The salt, which is sodium chloride,
(chemical formula NaCl) breaks up into posi-
tively charged sodium ions (abbreviated as Na+ )
and negatively charged chloride ions (Cl-).
Water, which has the chemical formula H2O
breaks up into positively charged hydrogen ions
(H+) and negatively charged hydroxyl ions
(OH- ).

The solution remains electrically neutral be-
cause the total numbers of positive and negative
charges are the same.

These charged ions migrate to the electrode of

Fig. 2.3. Movement of ions in a salt solution under
the influence of an external battery.
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the opposite charge (Fig. 2.3) under the in-
fluence of the electrical pressure (voltage). Thus
the chloride and hydroxyl ions migrate to the
anode (positive) carrying electrons with them;
these electrons are given up by the hydroxyl ions,
oxygen is released and electrons flow away into
the wire connected to the electrode.

At the cathode, H+ and Na+ ions arrive. The
hydrogen ions collect the electrons that the
hydroxyl ions had given up at the anode (it has
moved round the outside circuit and is available
at the cathode for this effect to take place) and
hydrogen gas is formed.

There is a chemical law that governs which
ions are discharged at the electrodes but we
need not concern ourselves with the details of
this.

ELECTROPLATING EXPERIMENT
Thus the ions in the liquid are responsible for

transporting the current between the electrodes.
Let's see what happens if we replace the salt
solution with another liquid-copper sulphate
solution.

You should be able to get blue copper sulphate
crystals from your local chemist but failing this
a science teacher at your local school might be
able to help.

Fig. 2.4. Demonstrates the principle of electro-
plating. The enamel must be removed from the
immersed portion of the wire coil.

Set up the circuit shown in Fig. 2.4 making
sure that the metal spoon is connected to the
negative terminal of the battery and the copper
wire to the positive terminal. After a few
minutes you will see that the spoon has been
coated with a thin layer of copper.

A very brief explanation of this is that the
copper sulphate (CuSO4) ionises and the posi-
tive copper ions (Cu+ + ) travel to the negative
electrode (the spoon) where they are deposited
as a layer of copper metal. If you examine the

Everyday Electronics, December 1972



copper wire which you have been using as the
anode you may just be able to see that it looks
a little "frayed", this is because some of the
copper from the anode has been passing into the
solution as ions. This has the effect of keeping the
concentration of the copper sulphate solution
constant. The electrolysis merely transfers
copper from anode to cathode and this is the
principle of electroplating.

You should be able to clean the spoon using an
abrasive.

INDUSTRIAL TECHNIQUE
A similar process called electro-typing is used

in the printing industry for making engraved
copper plates. An impression of the required
plate is made in wax, then the face of the wax
is covered with a layer of graphite (to conduct
the current) and this wax mould is placed in a
copper solution. The graphite/wax mould is
made the cathode and a sheet of copper is used
for the anode. When a current is passed, a layer
of copper is deposited on the wax.

After several hours the mould is taken out
and the wax melted off leaving a copper plate
with the desired impression on it. Dies for
making bank notes, coins and medals and
gramophone records can be made this way. In
fact this proCess is used whenever an exact
reproduction is required.

ANODISING
In our first two experiments with water, and

salt solution, we saw that oxygen bubbles were
given off at the aluminium foil anode. One
interesting point to mention here is that using
suitable electrolytes this oxygen can be made to
react with the aluminium forming a layer of
aluminium oxide. This is the principle of a
process called anodising that is used to produce
protective and decorative films on aluminium.

The main difference between anodising and
electroplating is that in anodising, the articles
are made the anode in a diluted acid solution and
not the cathode as in electroplating.

Strangely, the acids used in the anodising pro-
cess dissolve about half the aluminium oxide as
it is formed on the surface of the article and
this has the effect of making the anodised layer
porous. Because of this it will readily absorb
dyes giving the decorative finish we can see on
many articles around us eg. saucepan lids, motor
car trims and lettered facia panels etc.

Electrolysis, electroplating and anodising are
all examples of what is called "the chemical
effect" of an electric current. Another similar
effect is the charging of a type of cell called an
accumulator.

ACCUMULATORS
The dry cells mentioned last month have to

be thrown away when their chemical energy is
Everyday Electronics, December 1972

exhausted. Cells which can be re -charged i.e.
have their chemical energy restored, are called
accumulators or storage batteries. You might
also see them referred to as "secondary -cells" to
distinguish them from the "throw away"
primary cells.

Fig. 2.5. Shows the arrangement of plates in a
lead -acid accumulator.

FILLING PLUG

ELECTROLYTE

1

NEGATIVE PLATE
(LEAD)

SEPARATOR

POSITIVE PLATE
(LEAD DIOXIDE I

The most common form of accumulator, see
Fig 2.5, is the lead acid type found in motor
cars and basically it consists of lead plates
standing in dilute sulphuric add. When a cell is
first charged by passing an electric current
through it, the positive plates become coated
with red/brown lead dioxide and the negative
plates remain unchanged. When the cell dis-
charges and a current is drawn from it, the
lead dioxide becomes lead sulphate, the negative
plates also become coated with lead sulphate
and the sulphuric acid becomes less dense.

In re -charging, the acid becomes denser again
and the plates become lead dioxide and lead
once more.

One of the quickest and easiest ways of testing
the state of the cell is to check the density of
the sulphuric acid using a small float called a
hydrometer. There is in fact no "accumulation"
or storage of electricity in this cell, charging
simply converts electrical energy into chemical
energy which is ready to produce electricity
again when connected to an external circuit.

Next month: the magnetic effect of current.
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Ruminations By Sensor

The BBC
On November 14 1922, the

British Broadcasting Company
later to receive its charter and
become the British Broadcasting
Corporation began transmitting
from station 2L.O. in London.
Listeners throughout the country
adjusted the tuning of their
receivers and pressed the head-
phones closer to their ears so
that they should not miss any
part of the historic moment.

Dustman and Duke shared the same
programmes,

Few, perhaps of those listeners
could foresee how much their
lives, and the lives of their
children would be affected by this
new medium. At the touch of a
switch or the tickle of a cat's
whisker, a voice, music or laughter
came from out of the air to com-
fort the lonely or to cheer the
sad. Dustman and Duke shared
the same programmes, the same
courteous address; for all listeners
are equal, each scarcely aware of
the other but each connected by
radio waves to a common point.

But what of the material
effects? The new industries of
radio and radio component manu-
facturer, given impetus by this
novel form of entertainment, were
quick to respond with improved
equipment. The amateur construc-
tor and experimenter played a
large part in the evolution of
a scientific "toy" to a reliable
simply operated domestic appli-
ance. The use of short waves for
telecommunications was pion-
eered by the "hams" who were
forced into the higher frequencies
by commercial pressures as the
demand for broadcasting stations
increased.

Do it Yourself
The electronics construction

hobby had its beginning with the
opening of 2L.O. and so November
14 is also the 50th anniversary of
our own hobby. Fifty years ago
our grandfathers and our fathers
drilled ebonite panels, wound
honeycomb and basket coils and
built variometers. Many mastered
the art of soldering with a solder-
ing iron heated in a gas jet
(or even in the fire), a stick of
solder and a tin of flux-no resin
cored solder in those days!

Most components had screwed
terminals-even small capacitors,
and so those who could not "tin"
the soldering iron could still
indulge in the hobby. It is inter-
esting to note that in those days,
grid leak resistances were often
formed by drawing pencil lines on
the baseboard-a similar principle
to that now used in modern thick
film circuits!

Many of these receivers were
cunningly designed to look like
something else; my wife recalls
a crystal set that was built into
a flower bowl with terminals for
aerial, earth and headphones at
the back. In these early days it
was thought necessary to disguise
the "wireless" so that it would
blend in with the home furniture;
it must have been difficult to hide
a horn loudspeaker, though.

A good outside aerial installa-
tion was necessary, except for
strictly local reception, and every
listener had his inverted "L",
complete with "egg" insulators,
draped across backyard or garden.
The earth connection was little
understood and consequently was
regarded by many with great awe
and a proper sense of respect.

Radio Times
During the war, the BBC news

broadcasts were an essential part
of our lives. In order to prevent
any attempt by the enemy to
hoodwink the British listener, the
BBC news readers began to
announce their names at the
beginning of each news broad-
cast, so that listeners would be

able to identify them and thus
forestall a would-be impersonator.
At first, this was quite strange
and in my family we used to vie
with each other to name the news
reader before he announced
himself.

Television
The first public television broad-

casting service in the world had
been started by the BBC in 1936.
The transmissions were intended
to serve only the London area and
the service was closed down
during the war so that enemy
aircraft could not use the trans-
mitter for navigational purposes.

I saw television for the first
time at the Science Museum,
South Kensington, after the war
and resolved to build a receiver
myself, I wound coils, drilled
chassis and worked feverishly at
night to try to line up the vision
strip on the signal before the
transmitter went off the air. What
a thrill it was when the modula-
tion on the tube melted into a
picture!

Thank you, BBC for that
moment, and for the pleasure I
got from my first home -built
crystal set, as a boy of eleven,
lying in bed wearing headphones
and using the steel mattress as
an aerial.

Many happy returns, BBC, you
may not have pleased all of the
people all of the time, but you
deserve full marks for trying.

C
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electronics
look' really

mastered
...practical

...visual
...exciting !

no previous knowledge
no unnecessary theory

no "maths"

BUILD, SEE AND LEARN
step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

1/ BUILD AN
OSCILLOSCOPE

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in as used currently in the

RAPY electronics. various fields of electronics.

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

3/ CARRY OUT
OVER
40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

valve experiments, transistor experiments
amplifiers, oscillators, signal tracer, pho-
to electric circuit. computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a c experiments, d c experi-
ments. simple counter. time delay circuit.
servicing procedures

This new style course will enable anyone to
really understand electronics by a modern.
practical and visual method-no maths, and
a minimum of theory-no previous knowledge
required It will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers. etc

FREEPOST NOW

forBROCHURE

or write if you prefer not to cut page

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
P.O. Box 156, JERSEY.

NAME

ADDRESS

Please send your free brochure, without obligation, to:
we do not employ representatives

BLOCK CAPS

PLEASE EEL 12 2

special free gift also to all our students
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YATES ELECTRONICS
(FLITWICK) LTD

DEPT. E.E., ELSTOW STORAGE DEPT.
KEMPSTON HARDWICK,

BEDFORD.

RESISTORS
3W 'ski.; high stability carbon film -very low noise-capless construction.
3W MuIlard CR25 carbon film -very small body size 7 5 x 2  Soim. 3W 2",,
Flectrosil TRS.
Power Values Price
watts Tolerance Range vailable 1-99 1004-

3 5% 7(1-24-a2M0 E24 1 Op O.%
4 10% 3  3M11 -10M11 Eli I Op 0 Op
I 2% 1011-1M E24 3 Sp 3' Op
i 10% 10-3'90 Ell 1 Op 0 Op
* 5% 4 711-1M0 El2 I Op 0 Op
4 I 0% 10-100 El2 6p S Sp

Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
0 5 watt 5% Iskra resistors 5 off each value 4.70 to IMO.
El2 pack 325 resistors L2-40. E24 pack 650 resistors L470.

POTENTIOMETERS
Carbon track 5k0 to 2M0. log or linear (log *W. lin 3W)
Single. 12p. Dual gang istereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250. 5000 and decades to 5M0. Horizontal or vertical P.C.
mounting (0. I matrix).
Sub -miniature 0.1W, Sp each. Miniature 0'25W. 6p each.

TRANSISTORS
AC107 15p BC107
AC126 lip BC1013
ACI27 12p BC109
AC128 lip BC147
ACI31 Ilp BC 148
ACI 32 lip BC149
AD140 SOp BC157
AD161 33p BCI58
ADI62 36p BC I 59
AF114 20p BDI31
AFIIS 20p B0132
AF116 2.0p BFI79
AF117 lOp EIFI81
AF 118 30p' BF194

10p 15E195
10p BFYSO
10p 8E1'51
10p BFY52
13p BSY56
13p 0C26
13p 0C28
13p 0C35
13p 0C42
73p 0C44
75p 0C45
32p 0070
2Sp 0071
ISp 0072

15p 0081 12p
lip OCE12D 12p
22p OCP71 40plip ORPI2 SOp
32.p 2N2369 16p
45p 2N2646 130p
45p 2N2926R 9p
45p 2N29260 9plip 2N2926Y 9p
12.p 2N2926G 10plip 2N3054 Sip
12p 12N3055 60p
Ilp 2N3442 140p
lip I 2N3702 13p

2N3703
2N3704
2N3705
2N3706
2N3707
2N3708
2N3709
2N3710
2N3711
2N4062
ZTX302
ZTX500
Z7)003
40362

12p
13p
12p
Ilp
12p
10p
1 1p
Ilp
Ilp
lip
15p
16p
16p
51%

ZENER DIODES LINEAR IC's (D1L) OIL SOCKET
400mW 5% 3 3V to 30V, ISp. 1709 SOp 741 50p 14 and 16 pin

710 50p 748 50p 16p

DIODES
RECTIFIER
BY127
BZY10
BZYI 3
IN4001
1N4004
I N4007

1250V
800V
200V

50V
400V

1000V

IA
6A
6A
IA
IA
IA

lip
2.5p
20p

7p
Op

12p

SIGNAL
0A85
0A90
0A91
0A202
1N4148
BA114

7p
SP
Sp
7p
Sp

BRUSHED ALUMINIUM PANELS
12m x 6m 25p; 12in x 23,n 10p; 91n x 21n 7p.

SLIDER POTENTIOMETERS
86mm x 9mm x 16mm. length of track 59mm.
SINGLE 10K. 25K, 100K log. or lin. 40p.
DUAL GANG, 10K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE lip.
FRONT PANEL ASP
18 Gauge panel 12' x 4" with slots cut for use with slider pots. Grey or matt
black finish complete with fixings for 4 pots.

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER a

Catalogue which contains data sheets for most of the
components listed will be sent free on request
10p stamp appreciated.

OPEN ALL DAY SATURDAYS

MULLARD POLYESTER CAPACITORS C2% SERIES
400V: 0 0010F, 0 0015µF, 0.0022µF, 0 00330. I) 00474F. 25p. 0 00683,F, 0 010F.
0.0150F. 0 0224F, 0 0330E. 3p. 0 0474F, 0 068µF, 0 4F, 4p. 0 154E, 6p. 0 224F. 73P.
0 33µF. 110. 0 470F. 13p.
160V: 0 010F, 0 0150. 0 022,1F, 0 0330E, 0 0474F, 0 0680F, 3p. 0 IµF 31p. 0- I50F,
43p. 0 220F, Sp. 0 33i,F, 6p. 0470F, 73o. 0 680F. I 1p. I 00F, 13p.
MULLARD POLYESTER CAPACITORS C2110 SERIES
250V P.C.mounting 0 010F. 0 0154F, 0 0220F. 3p. 0 0330F. 0 0474E, 0 0680F
3}o.° -14F, 4p. 0 15µF,0 220F, Sp. 0 330F. 61p. 0 474E, 113p. 0.68µF. 1 1 p. I OpF, 13p
1 50F, 20p. 2 20E. 24p.

MYLAR FILM CAPACITORS 1009. CERAMIC DISC CAPACITORS
0 001,4F. 0 0020F. 0 005µF. 0 010F, 0 020F 100pF to 10,000pF, 1p each.
13p. 0 040F, 0 050F, 0 0680F, 0 I0F, lip.

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each
14F V) 1012.5. 40,2 5, 802 5, 160/25. 320125.500;25, 84.32 4. 64 4, 125 4. 250'4.
400'4. 6 4/6 4, 2516 4. 50.6 4. 100164. 200/6 4. 320 6 4. 4,10, 16.10, 32'10. 64 10
125 10. 200110.2 5:16, 10'16, 20'16, 40,16, 80,16. 125'16. 1 6/25. 6 4,25, 12.5 25.
25,25. 50/25, 8025. 1/40. 4140. 8,40, 16'40, 32,40, 50/40, 0 64'64, 2 5.64, 5,64, 10164
20 64. 32/64.

MULLARD C437 SERIES
100/40. 160/25, 250116. 400/10. 64016 4, 800/4. 100012 5, 9p. IC0/64. 160140, 250/25.
400/16, 640110, 1250/4, 100016 4. 1600!2 5. 12p. 160(64. 250/40. 40012.5, 640116.
200014, 1000(10, 160016 4. 250012 5, ISp. 250(64. 400140. 640/25, 3200(4, 1000/16,
1600/10, 250016 4, 4000/2 5, 18p.

ELECTROLYTIC CAPACITORS Miniature P.C. mounting Sp each.
(4F V): 10/12 SO 12. 100 12. 200/12, 525, 10125, 25/25, 100 25.

VEROBOARD
0 I

24 x 33 22p
x 24p

3) x 31 24p
31 x 5 36p

17 x 2) 7Sp
17 x 3) 100p
iy x s (plain) -
17 x 33 (plain) -
17 x 24 (plain) -
24 x 5 (Plain) -
23 x 33 (plain) -
Pin insertion tool 52p
Spot face cutter 42p
Pkt. 50 Pins 20p

0 IS
17plIplIplip
57p
7Splip
60p
42p
lipIlp
52p
42p
20p

JACK PLUGS AND SOCKETS
Standard screened lap 2.5mm insulated
Standard insulated 12p 3  Sinm insulated
Stereo screened 35p 3' Smm screened
Standard socket ISp 2 -Srnrn socket
Stereo socket lap 3 Smrn socket
D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, S pin 180.. 5 pin 240., 6 pin
Plug lip. Socket Op.
4 way screened cable ISp/metre
6 way screened cable 2.2p metre

Sp
Sp

13p
So
SP

BATTERY ELIMINATOR LI  SO
9V mains power supply. Same size as PP9 battery

THERMISTORS
VA10555 ISp VA10665 ISp VAI077 ISp R53 LI 35

COMPACT CASSETTES -IN PLASTIC LIBRARY BOX
C90 6Sp C120 S5p

LARGE (CAN) ELECTROLYTICS
1600,E 64V 74p
25004F 40V 74p
2500µF SOV 51%
2500µF 64V 110p
28000F 100V L3-00

32004F
45000F
45000F
50000E

16V SOP
16V SOp

25V LI  611
50V 11  10

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT
0-01µF 10p 0.0470F lip 0 22µF
0'022µF Ilp 0.14F 16p 0.474F

20p
22p

POLYSTYRENE CAPACITORS 160V 23°.
IC cF to 1,000pF E12 Series values 4p each.

FAST -RELIABLE SERVICE
FOR

ELECTRONIC COMPONENTS
SEND NOW FOR A

CATALOGUE
5th EDITIONAD

DISCOUNT NI1OUCHERS
25p POST FREE (UK)

W.E.C. LTD.
HIGH STREET, RIPLEY, SURREY

Established 1954

GREAT TEST METER VALUE ! !

New ! Multimeter MF-9

SENSITIVITY -20k WV D.C. 4kG/V A.C.

RANGES
D.C. current 0--S, 5, 50, 500mA, 10Amp.
D.C. volts 0-S, 2.5, 10, 50, 250, 500,

5000Volte.
A.C. volts 0-2.5, 10, 50, 100, 250, 1000

Volts.
Resistance 0-4k 0, 4080.4M 0, 4081 D.

ACCURACY
D.C. ranges and resistance

*2-5%.
A.C. ranges ± 4 %

PRICE ONLY £9.20
Inclusive of freight and
customs duty (at 123%).

TELEMIX-IMP & EXP
BOX 75 5.175 22 JARFALLA I SWEDEN
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N this series we shall be describing a number
I of useful circuits. Some of them-such as
that described this month-will be functioning
pieces of equipment in their own right; others
will be basic circuits that are often encountered
in larger systems.

We shall describe the workings of each circuit
in full detail and give some suggested experi-
ments to verify the way in which they work. It
is suggested that the circuits are built and the
various measurements carried out, therefore to
economise on components-many of which can
be used several times over-we shall give lay-
outs that refer to the Demo Deck. (A reprint of
the Demo Deck article describing construction is
available, price 15p, see page 749.)

Should you wish to, there is no reason why you
should not use other forms of construction, e.g.
Veroboard, standard pattern printed circuit
board or one of the several forms of experimen-
tal "breadboards" that are available. Unfor-
tunately we cannot give details that will cover
all these other possibilities.

EMITTER FOLLOWER
This month we look at the workings of the

emitter follower stage and use it to make a
simple, single range, high resistance voltmeter
using the lmA meter movement of the Demo
Everyday Electronics, December 1972

Deck as the display. Fig. 1.1 shows the basic
configuration of an emitter follower-it is some-
times called a common collector or grounded col-
lector stage because the collector of the transis-
tor goes straight to the power supply rail.

+v

Fig. 1.1. The basic circuit configuration of the
emitter follower.

To make TR1 conduct between collector and
emitter we have to make the base positive (for
an npn device) with respect to the emitter and
pass base current (/b). This causes collector cur-
rent (I,) to flow and the emitter current (le) will
be the sum of base and collector currents.

/,.=/b+/e
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But I. is controlled by the base current and
the d.c. current gain of the transistor (hFE) so we
can say 1,, is the same as /1,X hFF:.

therefore /, = /6+ (it, X hFE)
=1,,(1+ hFE)

For a typical npn transistor such as the BC108,
hFE is between 150 and 250; let us assume it is
200 as a round figure. 1, will be 201 X 1,, i.e. about
0.5 per cent greater than L would be. Because of
this we can justifiably say there is very little
difference between L. and I,. and, to all intents
and purposes (provided the transistor has a high
enough gain), the emitter current is directly pro-
portional to the base current-the linking factor
being the gain (hFF.) of the device in question.

CIRCUIT THEORY
We'll assume that we are using a BC108 for

TR1; as it is a silicon device we must make the
base at least 600mV positive with respect to the
emitter before base current starts to flow.
Assume point A is held at +4V and RI and R2
are 100 kilohm and 1 kilohm respectively.

Initially the transistor is not conducting there-
fore point B will be zero volts; therefore the cur-
rent flowing through R1 will be given by the
potential difference between A and B minus the
forward voltage drop of the base emitter junc-
tion -4divided by RI i.e.

fil0,130
-0.034mA. By

rights this should cause a current of 0.034 X hFE
milliamps tq flow through R2, i.e. 0.034 X 200=
6 8mA.

If this were to happen we should get a volt-
age drop across R2 of 1,000 X 0.0068 volts (6.8V)
which would make point B a more positive poten-
tial than point A. Obviously this cannot be be-
cause as soon as point B reaches a potential
600mV less than point A base current ceases to
flow and hence the emitter current is auto-
matically self limiting. What happens is that the
potential at point B rises towards A, the effect
of this happening reduces the amount of base
current which in turn prevents the emitter cur-
rent rising further. This is a form of negative
feedback.

Provided the current needed through R2 (to
make point B rise in a positive direction) is not
too great we can arrange matters so that what-
ever voltage we apply at A, the potential at B
will be approximately the same (less 600mV) and
the transistor will draw whatever base current
it needs to do this through R1. We must, of
course, make RI a low enough value so it is the
transistor that decides when enough is enough
and not the resistance of Rl.

In practice Ill can usually be considerably
higher in value than R2 therefore we can con-
vert voltage changes in high resistance circuits
to similar changes in low resistance circuits. We
say the emitter follower has a high input im-
pedance (because it does not draw much current)
and a low output impedance.

+9v

TR1
8C108

e

R2

VR2
5k/I

MEt
1mA

ov

Fig. 1.2. Test circuit for the emitter follower.

TEST CIRCUIT
You can check, some of this for yourselves by

using the circuit of Fig. 1.2. First wire up R2,
VR2 and ME1 in series and adjust VR2 (with a
4.5V battery connected between the top end of
R2 and the negative end of the meter) so you
get a reading of 0 .9mA. You now have a 5V full
scale voltmeter with an internal resistance of
approximately 5,000 ohms (1,000 ohms per volt).

Wire up the rest of the circuit and, if you have
one, connect a multimeter (set to its lowest cur-
rent measuring range) in series with Rl. Alter-
natively connect R1 direct to the base of TR1.
Start off with R1 being 10 kilohm.

The voltmeter we have made serves two pur-
poses: (a) it enables us to measure the voltage
between the emitter and ground by means of the
current flowing through it and (b) it is the
emitter load. Potentiometer VR1 has very low
resistance and hence can be ignored when it
comes to calculating current flow in Rl.

Set VR1 about a quarter of a turn up from its
bottom end (this corresponds to about 2.5V
being applied to R1). You should read about
0 .4mA on ME1 (this means the emitter voltage
has risen to about 2V-roughly 600mV below
the input voltage). Now check the base current
on ME2-it will be about 2 or 3 microamps
(depending on the gain of your transistor).

Leaving everything else as it is remove
and substitute another resistor of lower value
(say 1 kilohm). You might expect the base cur-
rent to increase dramatically, but it does not
because the transistor draws only what it needs
for the emitter voltage to follow the input. As a
further experiment try increasing the value of
R1 to 100 kilohm and then 1 megohm.

With the 100 kilohm resistor you should not
see much change in base current or emitter
current (ME1) but when you put in a 1 megohm
resistor the base current will fall and there will
be an appreciable drop in emitter current be-
cause, although the transistor is trying to draw
the right amount of base current to keep matters
correct, this current is now being limited by R1
and we lose the emitter follower effect.
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introducing

FINNEW ElENNE1135 111.0
`Service the way it ought to be'
an associate Company of LST ELECTRONIC COMPONENTS
LTD.

When it comes to retail distribution we're head and
shoulders above the restl

We're a new Company but our experience and ability in
electronic components goes back a long way . . .

Here at Arrow Electronics fast, reliable service is law!
We offer a rapid, same day turn round on all mail

received up to 3 p.m. on any given weekday.
What's more, when we promise to clear all orders on

receipt, we really mean itl

A SELECTION FROM OUR CATALOGUE
COS-MOS-CIRCUITS
This range of COS-MOS Logic is stocked in DIL plastic
encapsulation. This range offers High reliability, high speed
operation, high level output compatability with low power
TTL and high noise immunity.
Type No. Description Price each

72p
£1.56

72p
£1.16
£1.48
£3.90

CD4001AE
CD4009AE
CD4011AE
CD4012AE
CD4013AE
CD4015AE
CD4017AE

Quad 2 input NOR gate
Hex. buffer - inverting type
Quad 2 input NAND gate
Dual 4 input NAND gate
Dual "D" Flip -Flop
Dual 4 stage Shift Register
Decade Counter/Divider with Decimal
outputs

CD4018AE Presettable divide by "N" Counter
CD4020AE 14 Stage Ripple Binary Counter/Divider
CD4024AE 7 Stage Counter (Buffered Reset)
Order as "COSMOS" + Type No.

£3.90
£3.90
£4.34
£2.78

INTEGRATED CIRCUIT SOCKETS
These low cost sockets are moulded in Makrolon with
Phosphor Bronze contacts, silver plated.
Type No. Description Price
DRD7 14 pin Dual in Line 14p each
DRD8 16 pin Dual in Line 15p each
Order as "OIL Sockets" ± Type No.

LIGHT EMITTING DIODE
Type No. TIL209 High brightness visible light

source 35p each

OPTICALLY COUPLED ISOLATOR
Type No. TI112 GA source optically coupled to

NPN transistor giving high DC
transfer ratio with high electri-
cal isolation of 1.5kV. £2.00 each

RECTIFIERS - MEDIUM CURRENT
Plastic cased rectifiers with 3A current capability. Miniature
size and axial leads make them particularly useful for
Printed circuitry.
Type No. If (Amps) Ply Price
1N5400 3 A 50 14p each
1N5404 3 A 400 18p each
1N5408 3 A 1000 25p each
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Arrow Electronics Limited
Dept.

7 Coptfold Road
Brentwood Essex
Tel: Brentwood 219435

EE2

Have fun with
electronics...

RadionkPHILIPS

uctimConstr ion
a% KW

NO SOLDERING
BATTERY OPERATED
Build your own radio receiver and many exciting
experiments with the unique printed circuit board
and mounted components. Easy to build,
no soldering, battery operated, plus a fully illustrated
instruction manual giving precise directions for each
experiment. Ideally suitable for both the experimenter
and beginner.

Radionic Products Limited
St Lawrence House, Broad Street. Bristol BS1 2HF
Tel 0272 25351

Amember of the ESL BRISTOL Group of Companies
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on Radionic radio and electronics
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NEFIR1S-IgwrcompletegemianduerorStOrd
INTEGRATED CIRCUITS

Why buy alternatives when you can buy the genuine article from us at
competitive prices from stock. BRANDED FROM TEXAS I.T.T FAIR-
CHILD

Type 1, 11 12/24 26/911 Type 1/11
p

12/24
p

26/99
p

887400 0 PO 0 18 0411 887450 0 20 0 18 0 14
8N7401 0.20 0 18 OAS 8717461 0 20 0 18 016
887402 0 20 0.18 0.11 8617463 0 20 0 18 0 14
887403 0 20 0.18 0,18 857454 0 20 0 18 0 le
887404 0.20 0.18 048 887460 0 20 0 18 0.1e
887406 0 20 0 18 0.111 887470 0 80 0 27 0.25
887406 0 80 0.27 0.11 11217472 0 80 0.27 0.86
887407 0 80 0 27 0116 81(7473 0.40 0 87 0.65
8617408 0 20 0.19 0.111 5117474 0 40 0.87 035
8117409 0.45 0.42 0.88 51(7479 0 56 0 42 0.50
8117410 0 20 0 18 0.111 8117476 0 45 0 43 0 se
887411 0 23 0 22 0.10 mum 0 80 0 75 0.47
887412 0 42 0 40 0.65 887481 1 25 1.16 1.10
8617413 0 30 0 27 015 887482 0 87 0 80 0.70
8N7416 030 0 27 0.1111 8117483 1 00 0 90 0 86
8N7417 0 30 0 27 0.116 81(7484 090 085 0 80
887420 0 20 0 18 0 18 887486 0 45 0 41 0 88
887422 0.48 0 44 0.40 6N7490 0.76 0.70 0.66
887423 0.48 0 44 0 40 887491AN 1 00 0.96 0 00
8117425 0.48 0 40 0.85 887492 0.76 0 70 0 66
857427 0.42 0 39 0 66 8117493 0.76 0.70 0 66
887428 0 40 0 45 0.41 887494 0.80 0 76 0 70
887430 0 20 0 18 0.18 887495 0 80 0 76 0 70
8N7432 0 42 0 39 0)35 887496 1 00 0 97 0 95
887433 0 70 0 61 0.44 8N7497 6 25 b-60 5 00
887437 0 66 0 60 0.80 8N74100 2 50 0 30 2 00
887438 0.66 0 60 0.511 8874104 1 45 1 26 1 20
8117440 0 20 0 18 0.11 8874105 146 1.86 1.80
8617441 AN 0 7b 0 72 0.75 8874107 0 50 0.45 0.40
887442 0 75 0 72 0)711 8874110 0 80 0 70 0 60
887443 1 00 0.96 0.00 8N74118 1 00 0 95 0-D0

EIN7445 2.001 751-N 8874119
8N74121

1 00
0.60

1.78
0 66

1.66
0.50

8N7446 2 00 1 76 1.110 8874122 1.86 1 26 1 10
857447 1 75 1.60 1.45 8N74123 1.70 2.56 9.47
817448 1.76 1.60 1.45 8874141 1.00 006 0.90

Type I/11 17/24 22100
P 9

8874145 1.50 1.40 1 30
88741110 5.86 2 95 2.16
51174151 1 10 0 95 0 90
8874163 1.85 1 27 1 20
8874154 2 00 1.75 1 55
86174155 1 65 1 47 1 35
8874156 1 66 1 47 1)86
8874157 1.80 1 70 160
8874160 2.60 2 40 2.26
8874161 2 60 2 40 2 25
8874162 8 40 3 25 2 70
8874163 3 40 3 26 2 70
86174164 2 75 2.80 2.10
8874163 4 00 3.50 8 00
8874166 4.00 8.60 8 00
8874167 825 5.60 5 10
8874170 4.10 8 65 3 05
8874174 8.00 1.76 1 30
8874175 148 1.27 1.16
8874176 1 -SO 1.36 1.20
8874177 1 60 186 1 20
8874180 1.65 1 80 1 20
8874181 7 00 6 00 5 60
8874182 2 00 1 80 1 60
8874184 240 2 00 1 80
81174165A 2 40 2 00 1 80
8874190 1.93 1 86 1 75
8874191 195 1 86 176
8874199 8.00 190 1.80
8174193 2.00 1 90 1.80
8N74194 2.30 2.25 1.90
8874193 1 85 1 70 1 80
8874196 1.50 140 1 30
8874197 1 50 1 40 1 30
8N74198 4 60 8.70 3 35
8N74199 460 8.70 8 85

PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER
ORDERED REGARDLESS OF MIX

LARGER QUANTITY PRICES PHONE (01) 402 4891
TEXAS HANDBOOK NO. 2. I.C. 700 PAGES DATA 606. POST 20p.

HIGH POWER SN 74 HOO 1 Now in stock --send
LOW POWER SM 74 LOO f for list No. 36

SPECIAL OFFERS!
SEMI -CONDUCTORS

BFY90 59p
1000 MC S
25 + 20p

100 + 17p
500 + 15p

AFI I7 Mullard 2.5P
25 + 17p

100 + 15p
500 + 12p

282926 105
All Colours
25 + 9p

100 + So
SOO + 6P

1000 + 5p

283819 Texas 359
25 + lOp

100 + 25p
500 + 20p

1000 + 15p

0C170 Mullard 250
25 + 20p

100 + ISp
500 + 136

1000 + 13p

BYI27 Mallard ISp
25 + 12.6

100 + 10p
500 + 116

1000 + Sp

110I07, BC108,
BC109 106 each

All Makes
25 + Sp

100 + 7p
500 + 61,

1000 + 5p

0A202 10p
25 + ep

100 + 7p
500 + 6p

1000 + Sp

ADI61, ADI62 35p
each

25 + 320
100 + 2213
500 + 15p

1000 + 2.26

0C35 Mallard SOp
25 + 436

100 + 406
500 + 359

1000 + 30p

2N3053 20p
25 + Illp

100 + 13p
500 + 12p

1000 + 10p

PLESSEY INTEGRATED CIRCUIT
Watt Amplifier 51.403D

Complete with 8 -page
booklet. circuits
and data

£1.50 eapIi

TRIACS
STUD WITH ACCESSORIES
Type Volts Price

P.1.V. 1-11
3 ASR RANGE
8C33.11 100 75p
803513 200 79p
8C36D 400 82p
6 AMP RUGS (T0481
8C40A 100 83D
8C4O 200 90p
8C4OB D 400 51 00 Amp
EIC402 500 61 .20
10 AMP RANGE (70481
13C411A 100 91111
8C46B 200 1200
8C45D 400 11-25
8045 500 5145
16 AMP RANGE 17048)
8C50A 100 8125
8C5OB '200 61 85
805013 400 6165
8C502 500 Al 85
DIAC 1)32 25p
TRIAC8-
Add Mona! Types
40430 (T066) 85p
40669 (Plastic)

61 00
40486 (T05) 802

TO411

15 Amp

TO 4 8

2N3OSS 55p
25 + 30p

100 + 4Sp
500 + 35p

1000 + 33p

A SELECTION OF SEMI -CONDUCTORS FROM
AAY90
AAY42

10p l RC147 12p
163

I

BC169C 12p
AAZIS 103 B6I82 lOp
AC107 869 /342214 15p
ACI26 ISp BCY32 76p
AC127 25p BCY34 36p
ACIN Sip 1 BCY39 1110
AC176 Up BCY42 30p
AC187 26p 13CY43 259
AC188 25p lI('Y55 2.60
ACY17 80p 111'170 163
ACY20 20p 1)6171 20p
ACY21 20p 142172 152
ACY39 66p BCY87 299
AD140 150p 116211 150p
AD149 60p 1i1)124 503
AD161 Up 131)131 76p
AD162 asp BD132 80p
AF117 200 8E116 ISp
AF118 Sop BF167 Up
AF124 pop BF173 gh,
AP189 309 BF179 sop
AF186 40, $3180 sop
AF239 Sup 8E194 15p
A8127 301 8E196 169
A8128 Up BF861 26p
BA102 303 8E898 25p
BA115 7p BPXI3 25p
BA146 160 BFX34
BA X IS 15 BFX37 SOp
BAXIS 7p BFX88 209
BC107 lip BFY50 209
BC108 105 Bgygi IOp
BC109 10, BP701 202
801091. 12P BFIN4 50D

BC113 15p
BFY90 692
ELVIS 8.00

BC117 203 88130 16v
BC143 85p 88Y37 lop

111905 226
BY100 169
BY126 16p
BY127 16p
BYZ13 Up
C106D 66p
0E1111 651)
0E7116 669
0E7880 459
1.1309K
(7031 1.87

16 AT121 25p
6122340 503.
MJE.370 70p
MJE520 76p
512 22955

1.10
MJE3055

76p
MPFI05 40p
N K 7214 20p
NKT216403
NK 7217 40y
6:K7403 70y
NKT40460p
OAS 609
0A10 ISp
0A81 10p
0A91 70
0A200 7p
0A202 10p
0016 769
Oca 0 956
0023 859
0C22 40p
00211 652
0035 50p
0C30 852
0C42 40D

STOCK
0044 163 71843 Up
04246 159 V4011A Up
OC67 SOp ZTX108 12p
0071 16p ZTX300 129
0072 26p ZTX301 15p
04277 469 ZTX302 18p
0081 Up ZTX341 20p
0083 26p ZTX500 16p
00140 66p ZT X603 17p
042170 pop 21)301 30p
00171 110y 21404 209
0(1200 465 21527 869
00201 76p 2116913 15p
0C202 $0p 2N697 159
(X0203 609 28706 10p
OCP71 1116 21930 20p
ORP12 50p 261987 45p
ORP60 409 281131 25D
P346A SOp 281132 259
RA8310AF 281302 18p

45p 281304 22p
RA8808AF 281305 22p

569 281307 25p
TAA263 769 281308 26p
TIL209 59p 281613 20p
TIP29A SOp 211671 100
TIP30A 60p 212147 76p
TIP31A 609 212I60 599
TIP32A 70p 212217 25p
TIP33A 252221 20y

100 2N2222A
TIP34A UP

150 2N2369A
TIP35A 15p

2.60 2112906 20p
TIP36A 2N2920 (all

8 00 cola) lOp
TIP411 75p 213053 20P
TIF4_A 85p 213074 503

213015 560
2113440 752
283442 1 25
283625 762
283614 6111
2173615 769
210702 10p
283704 10p
2613705 10p
283714 1 80
2613771 176
283773 200
283790 2.26
283819 85P
2613820 60P
213886 86P
283903 16p
283906 12p
284061 12p
284062 12p
284126 16p
284871 852
286467 30p
2N0777 660
28001 100
28012 10 00
28018 6 25
28026 6 90
28301 60p
28303 65p
28324 909
40750 600
40360 402
40381 40p
40382 50p
40408 60p
40488 76p
40636 1 10
40430 1 00

ZENER
DIODES
400 M/W 5%
Miniature
Sri 88 Range
All voltages
3.3 - 39 Volt
lOp each.

28+
100+
500+

1000+

Any one type.

et
Sp

16 Watt 6%
Wire Ends
Metal Caae
AU voltages
6.8 - 100 Volts
205 each

25 )-
100 +
500+

1000+

Any one type.

166

10p

2 Watt Plastic
Wire Ende 7
8ZZ Range
All voltages
8 8 - 100 Volts
80p each.

INTEGRATED CIRCUIT SOCKETS
LOW PROFILE PLATED PINS

(111
D.I.L.)

17p

114 Law

119

16 Lead
D.I.L.)

lip

QUANTITY DISCOUNTS
10% 11+ : 111% II+ ANY ONE
NM 100+; 35% 560+ TYPE
Front above sections except Integrated
Circuits and Special Offers where dis-
counts are included.
Minimum order value Al plow.
Postage 7p on all orders.

SILICON
RECTIFIERS
WIRE ENDED
PLASTIC

Type P.I.V.1-11
1 amp miniature
IN4001 50 6
184002 100 7
184003 200 8
184004 400 8
1N4006 600 10
1114006 800 12
184007 1000 15
1.6 amp miniature
PL4001 50 8
PL4002 100 9
PL4003 200 10
PL4004 400 10
PL4005 600 12
PL4006 800 15
PL4007 1000 16

LINEAR
(0/P AMPS)
702C TO5 76p
7090 T099 359
7090 D.I.L. 36p
7230 Y090 11 00
7230 D.I.L. 95p
7260 T099 14 50
7410 T095 55p
741C D.I.L. 55p
7470 TON E. 10
747C D.I.L.

1110
72741P D.I.L. 60p
72748P D.I.L. 609
SINCLAIR

1012 11 80
TOSHIBA
TH9013P
20 WATT AMP
114.47 POST PAID
TH9014P Pre Atop

11-40
DATA AND
CIRCUITS REF.

42 10p
FREE WITH
PURCHASES

TRANSISTORS,
IC's, TRIACS,
BRIDGES,
SCR's, LDR's

NEW FREE
BOOKLET
(No. 36)
OVER 1500
TYPES -
Send for yours
today,

NEW BRIDGE
RECTIFIERS
SMALL SIZE AND LOW COST
Type Volta Price

P.I.V. 1-11
HALF AMP
B06/06 50 202
805/10 100 252
ONE AMPS x 1 II
TUBULAR
81/05 50 252
BI/10 100 262

B1/60 600 85p III

B1/20 200 SOD

OR AMP (ELIA
TUBULAR
W006 50 802
0001 100 85p
W02 200 402
W08 600 4Sp
TWO AMPS I II x IL
112/05 60 Up
B2/100 100 40p
112/200 200 46p
B2/600 600 60P
B2/1000 1000 602
FOUR AMPS
IN x x
B4/10091. 100 60p
84/300 200 65p
B4/400 400 70p
114/600 600 762
84/800 800 1100
BIZ AMPS
iH x
B6/100IL x100 70p
B6/200 200 75p
B6/400 400 90p
B6/600 600 81 .00

SILICON CONTROLLED
RIICTIFIRRS
Type Volts Price

P.I.V. 1-11
ON ANP
CRE8 1/06 60 252
CR8 1/10 100 SOp
CR8 1/20 '200 SO2
CR81/40 400 up
CR8 1/60 600 45p
THREE AMP (T0481
CR8 3/05 50 802
CR8 3/10 100 SOp
CR8 3/20 200 252
CR8 3/40 400 45p
CRI13/60 600 56p
FIVE AMP (7'06e)
CR8 5/400 400 60p
SEVEN AMP (T0481
CR8 7/100 100 60y
CR8 7/200 200 65p
CR8 7/400 400 70p
CR8 7/600 NO 95p
RITZ= AMP
8CR 16/100 100
8CR 111/200 200
OCR 16/400 400
Sl'It 10,000 000

66D
70p
80i

61 00

1 Amp
TO5

It

3 Amp
T048

HENRY'S
MAIL ORDER DEPT: 303 EDGWARE ROAD, LONDON, W.Z.

RADIO RETAIL SHOP: 404-406 EDGWARE ROAD. (01-402 8381/2)
LIMITED Open 6 days a week 9 am - 6 pm Monday to Saturday
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INPUT IMPEDANCE
We say that an emitter follower has an input

impedance, but this is not caused by the resistor
in series with the base (R1 in Figs. 1.1 and 1.2)
the input impedance is an imaginary resistance
the value of which we can calculate from the
input voltage and the current the transistor
wants to draw from it. To a first approximation
this impedance is the value of the emitter resist-
ance multiplied by hFE.

In our experimental circuit of Fig. 1.2 we can
say that the input impedance of the transistor is
200 X 5,000=1,000,000 ohms. You can see now
why adding resistors up to about 100 kilohm had
little effect, but as soon as we made R1 1 megohm
the potential at the base of TR1 falls by the
potential divide effect of 111 (1 megohm) and the
input impedance (also 1 megohm).

PRACTICAL CIRCUIT
A practical circuit is shown in Fig. 1.3. This

uses the same emitter load as Fig. 1.2 and we

x

+9V

TR1
BC108

R2
Ikfl

VR2
5k11

MEI
1mA

OV

O 0 0 0 0
0 0 0 0

O 0 0 0 0
O 0 0 0 0 0

O 0 0 0 0 0
R2

O 0 0 0 0
O 0 0 0

O 0 0

will use the circuit to measure voltages across
points X and Y. Point Y is above a forward bia-
sed silicon diode so all input voltages at X will
be biased up by +600mV. This counteracts the
drop between base and emitter of the transistor.

Provided VR2 is set exactly as before we have
a 5V range voltmeter monitoring the emitter
potential and this, we now know, will be to all
intents and purposes the same as the potential
difference applied between points X and Y.

The circuit will not draw much current from
the voltage source being measured because of
the high input impedance of the emitter fol-
lower. This being about 1 megohm, corresponds
to a sensitivity of around 200,000 ohms per volt.

The circuit of Fig. 1.3 is shown wired up on
the Demo Deck in Fig. 1.4.
Note: This series of articles is referred to as Circuit
Experiments in the Demo Deck reprint.

Next month: Relaxation Oscillator

BC108
UNDERSIDE VIEW

Fig. 1.3. (above, left)
practical circuit for a
5V d.c. voltmeter.

Fig. 1.4. (left) The cir-
cuit of Fig. 1.3. wired
up on the Demo Deck.
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THEY
MADE

THEIR MARK
No7 Henry By J. E. Gregory

Photograph: lEE library

I N an earlier article we met
Michael Faraday and the dy-

namo. At about the same time,
working independently, 3,000
miles away in America on the
problems of induction, was Joseph
Henry who gave his name to the
unit of inductance.

Henry was born in Albany, New
York on December 17 1797, the
only son of Scottish immigrant
parents. Attending a local country
school until the age of 13 he
showed "little interest in study".
He began his career as a watch-
maker's apprentice. At the age
of 16 he chanced upon a book,
"The Problems of Natural Philo-
sophy". This changed his outlook
on life and interests so much that
he enrolled as a student at the
Albany Academy where he
studied Chemistry, Anatomy and
Physiology with a view to becom-
ing a doctor. In 1825 he received
an unexpected appointment to
survey a route for a road across
New York State from the Hudson
River to Lake Erie, this broadened
his interests to engineering.

In 1826 he returned to the
Albany Academy to teach mathe-
matics and natural philosophy,
and it was here that he started
his first exneriments in electro-
magnetism. Henry was the first
to insulate wire for the magnetic
coil. He also invented the "spool"
or "bobbin" winding which
allowed electromagnets to be
wound with extremely long
lengths of wire. The resulting
electromagnets were more sensi-
tive than their predecessors and
could be used for the detection
of electric currents sent over
great distances. Electrical dy-
namos or motors use the electro-
magnet in practically the form
in which it was left by Henry.

Using such a magnet in a mile
long electric circuit of copper
wire, Henry in 1830, caused a
small bell to ring at the end of

Table I: THE HENRY (H)

The unit of self and mutual inductance named in recognition of Joseph
Henry's work by the International Electrotechnical Commission at a
meeting in Chicago in 1893, who defined it as the inductance of a closed
circuit in which an e.m.f. of I volt is produced when the electric current
in the circuit varies uniformly at the rate of I ampere per second.

Mutual Induction

When two coils are coupled by their magnetic fields, a changing current
in one coil will produce a changing magnetic flux and induce an e.m.f. in
the other coil. The mutual inductance is a measure of the closeness of the
coupling between the two coils.

Self Induction

When the current flowing through a coil changes, the accompanying
change of magnetic flux will produce an e.m.f. which tends to oppose the
current. The self inductance is a measure of the impedance offered to the
flow of current.

the line. This is believed to have
been the first electrical magneti-
sation of iron at a remote point,
the starting point of the tele-
graph.

Transferring to the College of
New Jersey (later Princeton
University) in 1832, Henry startled
the Campus by setting up a
telegraph line between the labora-
tory and his house. He added the
"relay" to his telegraph machine,
and is believed to have been the
first to use the earth as a return
conductor.

It was also in 1832 that he
published his paper on self induc-
tion. He found also that a second
induced current could induce a
third: the third a fourth; and so
on. indefinitely, and that these
currents could be induced at a
distance. Some of his experiments
on induction involved the trans-
mission of electric force without
wires through the floors and walls
of buildings, and in one case he
magnetized a needle by the trans-
mission from a lightning flash 8
miles away. This appears to be
the earliest record of the action
of electromagnetic waves of the
type employed in radio telegraphy
and telephony today. The dis-
covery of the oscillatory character
of the electrical discharge came

in 1842.
Henry has been called the

"Father of the Wireless Tele-
graph". Early in his career
Samuel Morse of Morse code
fame came to Henry for advice
and in 1837 when visiting London,
Henry met Cook and Wheatstone
who were constructing their tele-
graph line along the Great Wes-
tern Railway.

In December 1846 Henry
resigned the Professorship of
natural Philosophy at Princetown
to become the organiser and first
secretary of the newly formed
Smithsonian Institute. Under his
secretaryship, government sup-
port for all scientific activity was
enlisted, but not content to be
known only as an administrator
Henry continued, with a wide
range of practical experiments in
various fields. Experiments rang-
ing from researches in meteoro-
logy which laid the foundation
for the U.S. Weather Bureau, to
the invention of a new method
for determining the velocity of
projectiles.

Henry died in Washington on
May 13 1878. The boy who had
"shown little interest in studying"
had by general consent become
one of America's foremost physi-
cists, and scientific administrators.
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Project 605
the new simple

way to assemble
Sinclair high fidelity

modules

For several years now you have been able to assemble your own high fidelity system
to world beating standards using Sinclair modules. We have progressively improved
these technically but hitherto the method of assembly at your end has remained the
same - there has been no alternative to a soldering iron. Now for those who prefer
not to solder, there is an alternative - Project 605.
In one neat package you can now obtain the four basic Project 60 modules plus a
fifth completely new one - Masterlink - which contains all the input sockets and
output components you previously bought separately. Also in the Project 605 pack
are all the inter -connecting leads, cut to length and fitted at each end with plugs
which clip straight onto the modules, eliminating soldering completely The pack
contains everything you need to build a complete 3C watt stereo amplifier together
with a clear well illustrated Instruction Book. All you have to do is to arrange your
modules in the plinth or case of your choice and then clip them together - the work
of a few minutes.
Your hi-fi system will, as we said, match the finest in the world and you can add to
it at any time to increase power or extend the facilities. For example a superb stereo
FM Tuner unit is obtainable for only £25.

guarantee It within 3 months of purchasing Protect 605 directly Irom us, you are dissatisfied with it, we will refund your
money at once. Each module is guaranteed to work perfectly and should arty defect arise In normal use we will
service it at once and without any cost to you whatsoever provided that it is rowed to us within 2 years of the
Purchase date. There will be a small charge for service thereafter. No charge for postage by surlace mail, Airmail
charged at cost.

minclair Sinclair Radionics Ltd., London Road.,
St. Ives. Huntingdonshire PE17 4HJ.

Telephone: St. Ives (04806) 4311

Sinclair
Project 605
Amplifier

Specifications
Output - 30 watts music power (10 watts per channel R.M.S. into
3 C1).
Inputs- Mag. P.U. - 3mV correct to R.I.A A curve 20-25.000
Hz t. 1dB. Ceramic pick-up - 50mV. Radio - 50 to 150mV.

lAux. adjustable between 3mV. and 3V.
Signal to noise ratio - Better than 70dB.
Distortion - better than 0.2% under all conditions.
Controls - Press buttons for on -off. P U.. radio and aux. Treble
+15 to -15 dB at 10 kHz. Bass +15 to -15 dB at 100 Hz.
Volume. Stereo Balance.
Channel matching within 1 dB.
Front panel - brushed aluminium with black knobs.
Project 605 comprises Stereo 60 pre-amp/control
unit, two Z-30 power amplifiers. PZ 5 power supply
unit, the unique new Masterlink. leads and instruc-
tions manual complete in one pack. Post free £29.95

Ti SINCLAIR RADIONICS LTD., ST. IVES. HUNTINGDONSHIRE PEI7411 1

Please send Protect 605 post free l=1 Details and list of stockists

Name

Address

for which I enclose £29.95 cheque/money order/cash. Limps.
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C. HADLEY
24, WOODHILL, MINITRON DIGITAL INDICATOR
HARLOW, ESSEX TYPE 3015F Reads 0-9 and decimals

(Data Sheet on request)
5p P. A P. Price list S.A.E.

No callers please.

All our stocks are brand new with money back guarantee

TRANSISTORS
AC107 lip
AC126 Up
AC127 lip
AC128 Up
AC176 lip
AC141K INN
ACI42K 20,
AD14
ADI30 442

AD162
AF114 lip
AP115 lip
All116 lip
AF117 lip

AL102
AL103
AU103
AU111
BC107
SCION
BC109
BCIN
BC168
BC19
801821.
IICIUL
BC184L
BC212L
BC214.1.

51112

49p
85,
95p

OP
Bp
op

lip
209

Sp
se
se
N

CAPACITORS

BD116
00121
BD130
BD131
8F184
B FY60
It FY61
itSYS5A
M E0402
14E0404
MR4401
11114102
4454002
1656101
1654102
UPS"
MP8611
MP8013
0C41

79,
50p
46,
59,
151
159
lop
15,
18p
14p
lOy
12p
14p
14p
15p
321
34p
41p
lop

0C14
0045
0071
0072
0081
0C8ID
0083
00170
0C200
0C201
0C25
0028
0029
OC:35
01256
TIP29A
TIPSOA
TIPSIA
TIPIMA

180
IN

12*

Lle
tep
PAp
25p
ND

Dip

4Sp
892
1111,

TIPLIA 95, 2N3711
TIPS4A 11 80 40261
214697 169 40635
281171 24p
251304 Np
281305 259
282646 47p
282926 1011 DIODES
283053 20g 1004001
283055 49p 184002
253702 121 154003
2003703 Lip 1N4004
253704 129 OA90
253706 lip 0a91
2003706 192 0A200
253707 109 0.4,202
253708 90 1844
210709 192 184149
2163710 111, W02

lap
4112

UP

4p
4p
59
7p
6p
6

10p9

OP

109
49

Mho

MULLARD POLYESTER CAPACITORS C210 SIR ES
250V P.C. moon thtg : 001 p F, 0-0 51.(1022µF. lg. 0 033p F. 0047/. F, 0.068µF, 312.0 i µF. 49.
0.15µF. 0,22p F. 69. 0.33µF, 412. 011,49. 0 68pF, lb. 10µP, lip. 1.6, F. Me. 2 2pF,1149.

MULLARD POLYESTER CAPACITORS C2911 SERIES
400V: 0-001/1P, 00015µP, 0.0022µF. 00033µF, 00047µF, Sip. 0.006oµ!, 0.01µP. 00150F.
0022µY, 0033µF, 30, 0.047µF. 0068µF, 01µFAip. 0.15µF, 69. 0221 P. 74p. 0334P, 11p.
047µP, lip.
160V: 0.01µF. 0-015µF. 0022µF, 0033µF, 0.0430,, 0068µF, Bp. 0 InP, $4,. 016µP, 412.
022µF, lg. 0.33µF, 69. 0.47µF. 719. 0.68µF, lip. 1 OpF, 18p.

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 60 each
(µFit ) 10/2.5, 20/25, 80/25. 160/'20, 320/26, 500/26 8/4. 32/4, 64/4. 125/4. 250/4, 400/4,
6 4/6 4. 25/64. 60/6 4. 100/6'4, 200/6.4. 220/6.4. 4/106/10. 32/10. 64/10, 125/10, 200/10,
25/16, 10/16, 20/16, 40/16. 80/16, 125/16, 16/25. 64/26. 126/26. 23/25, 50/25, 80/25, 1/40.
4/40. 8/40. 16/40, 32/40. 50/40. 064/64. 21/64i 5/64, t10/64, 20/64, 22/64.

MULLARD C437 SERIES
100/40, 160/25. 250/16. 400/10. 640/64, 800/4. 1000/25.Op. 100/64. 160/40. 250/25, 400/16,
640/10. 1250/4. 1000/64, 1600/2 lip. 160/64, 250/40. 400/2.5. 640/16, 2000/4, 1000/10,
1600/6.4, 2500/2.5, lip. 250/64, 400/40. 640/25, 6200/4, 1000/16. 1600/10, 2500/64,
4000/25, lip.

Miniature Fixed Ceramic Plate, 69 each.
Preferred values from 1-13pf to 10,0000.

ONLY £1.50
for one month only

16 DIL Socket 30p
Driven by 7447 Pip

SUPER LOW
PRICED LINEAR I.C'S
NIA To99
301A OIL
709C To99
709C OIL 1111p

72110 To99 SOP
728C DIL 901
741C To99 p
741C DIL 842
741C Op In DIL Hp
7470 DIL 40p
7480 To99 lap

VOLUME CONTROLS
Porentionweirs
Qtrbon track 50012 to 2211
Log or Linear
Single lip. Dual gang (stereo) 1111p.
Single type only with D.P. Switch lip
extra.
RESISTORS

watt 5% carbon 1p mob
watt 10% carbon 1p 6018

range 2.7 Cl to 10M Cl type TR*
triple rated 4-1-1. tin oxide x 2%
range 100 to 1160. 30.8.8
SLIDE SWITCH
SPOT 12p saJ
BP Three Position lip seek
MINIATURE NEON LAMPS
240e or 110v 1-4 4p, 5 plus 410 each.
CARSON SKELETON
PRE.SITS
Small high quality. tpe PR, linear only:
1000, '200. 470(I, 1K, 2K2, 4K7,
10K, 22K, 47K, 100K, 220K. 470K,
1M, 2162. 4167, 1044II. Vertical or
horizontal mounting, 1110 seek.

VEROBOARD
015 0.1

Matrix Matrix
21 .< (it 17p 23p
21 x Sin 259 Np
31 x 31in 259 Np
31 x 0(0 309 299
6 x 17In (Plain) 839 --
Vero Plus (Bag of 50) NIL
Vero Cutter 45p.
Pin Insertion T001. ( I and I5 matru, )

at tilip.

ZEN ER DIODES
400mW 0% 3-3V to NV,

LOW COST DUAL MUNN
I.C. SOCKETS
14 pin type at 150 each.
16 pin type at lip each.

TRANSISTOR SQUIVALENTS
BOOK 40 p

Pack of 20 Mix Pack of 20
1N4148 Np 184000

Berke Diode* Np

ACI27 t AC128
1-9 120
10 Hun 'Sp100 Hos SP

2143065

101-9 plus 410

AD101, AD162
16/P

1-0 UP
10 plus 48p

BC107-BC108
BC109

1-9
10-99

Pack cd 10. 100 plus
252926(1 lap

unbranded but
tested

Unmarked but fully
tested

253055
1-9 Np
10 plus

89
7p
11,

Pack of 10
Piratic BC109 50p
Unmarked but fully

tested

TBA800
5 watt AF power
Amp. 21-40 each

HI-FI BARGAINS
-BAKER SPEAKERS BIB GROOV KLEEB

with brush and roller
to keep your record.
in perfect condition.

si-eo

Group 25, 12" 25 watts 11.70
Group 36, 12" 35 watts 8.611
Group 50, 15' 50 watts 17-58

All type. 8 or 15 ohms.

TRANSISTOR AMPLIFIERS
Eagle T8A 149 stereo, 7 watts/channel. teak cabinet 24 95
Eagle T8A 151 stereo, 15 watts/channel, teak cabinet 2275
Oem type 304 miniature mono, 8 watts peak 3-95
Baker 100 watt r.m.s. with HI -P1 pre -amp. Suitable for guitars, disco, vocal,

HI -PI. 25/13-20klis 38 60
Discosound DJ 101 mixer pre -amp, six inputs. Lee with tape recorders,

moat amplifiers, disco etc. 13.75
Dlscoeound DJ 1058, 30 watt r.m.s. amplifier with integral pre -amp. Four

input., mixing, base and treble control 37-90

TONERS AND DECODERS MAGNETIC CARTRIDGES
A 1005 P.M. Tuner chassis tap Gobiring 6800 0.95
A 1005M Multiplex decoder 4-99 Ooldring G80011 6.55
A 1008 P.M. Tuner In cabinet 13.40 Goldring 0800E 11-55
A 1007 A.M. Tuner chassis 4.19 Goldring 6800 Super E .. 18-N
8T 300C F.M. Tuner chassis 7.88 Goldring 0850 4-95
VHF 105 Aircraft band converter .. 4.35 Shure 6144-7 6.95

Shure 1155-E 11E5
Shure M75-6 Slim Ilne 3-85

PSYCHEDELIC LIGHT CONTROL Shure M75-EJ tyne 2 1270
DJ SOL, 3 -channel mixing fro peak r

Shure M75 -E type 2 13.75
SANWA 1117LIT.TRITERSoutput. Entertain your friends with [hie

great unit. Total output 5000W. 1:50 DX 20k 0/1. l 360 YTR 10k 0/v
132 05 18 35 I 2796

RECORDING TAPE-Hleh Quality, Low Rolm
5" 51' 7"

L.P. 900 ft 85p L.P. 1200 ft Sip L.P. 1800 tt 98p
D.P. 1200 ft My D.P. 1800 ft 1.12 D.P. 2400 ft 1.44

TRANSISTORS
A(' 107 23p AD 140 47p BC 107 UM OC 28 52pt.' I 0 27p AD 149 479 BC 108 129 OC 75 22pi i 27 23p AF 114 2.5p liC 109 lip OC 171 28P
% ' 0 200 01' 11,. 40p 0. 117 20o °yr 71 45,

.ILL B.S. COMPONENT'S SUPPLIED. MOSTLY BY RETtliN tai i'l,5.1
CATALOGUE only 25p BY IIET1'1(5. .1.1. PRICES POST FREE, i .K.

RAIL ORDER ONLY FROM

CELECTRON-E
P.O. BOX No. 1. LLANTWIT MAJOR. GLAMORGAN, CP6 9Th.

become
a RADIO -AMATEUR !

learn how to become a radio -amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence

free! Brochure, without obligation to:

BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL P.O. Box 156, JERSEY

NAME

ADDRESS
EEB 12. 2

BLOCK CAPS please
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BSR LATEST SUPERSLIM
STEREO AND MONO
Plays la', 10' or 7' records,
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months'
guarantee. AC 200/250v.
Sian 131 11 fin
Above motor board 35.i0.
below motor board 211n. £8.75 Post 259.with STEREO and MONO XTAL
MONO -COMPATIBLE £7.75 Post 25P.Plays all records

RCS DE -LUXE 3 WATT MUMMER. Ready made tented.
Printed circuit. 8 watts output. Tone and volume controls.
Complete with two knobs. output valve and rectifier and
high performance loudspeaker. Doable womd fully lao-
!Med main. transformer. AC Mains
200/250.. Response 60-12,000 cps. gA Post
Sensitivity SOOmV. ...-` 259.

BSR JUNIOR r,

Heavy duty 4 -speed motor with separate
Pick-up arm fitted LP/78 £4.50 4..turnover mono cartridge. _...

HI -11 PICK-UP CARTRIDGES. Diamond LP/Stereo
Stereo/Mono 9TA 1260; GP94 6250; GIMM 22-00;
Sapphire Mono GM 11 60; Power -point LP/78. 60p.

EA.! WW OOF
EETERER AND £5.75T KIT

Available separately THE PAIR
Woofer 24 26 Tweeter L190 Po. t 25p
Comprising  tine example of a Woofer
101 Olin. with  massive Ceramic
Magnet. 440., Gauss 13,000 lines.
Aluminium Cone centre to Improve
middle and top response. Also the E.M.I.
Tweeter Olin. equare has a apecial light-
weight paper cone and magnet flux
10,000 lines. Crouover condenser and
full Instructions supplied.
Impedance Standard 8 ohms
Maximum Power 12 watts
Deelul &woos. 36 to 18,000 cps
Bane Resonance 45 cps
SUITABLE ENCLOSURE 20 n 13 n 9in, E9 POST 2.5p

MODERN DESIGN TEAK WOOD FIE=

SPECIAL OFFER
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH
Single pole two-way.
Makers last list price 24.60.
Brand new and fully guaranteed.
Surface mounting with fixing screws.
Will replace existing wall switch to give light for return
home, garage, automatic anti burglar lights, etc. Variable
knob. Turn on or oil at full or intermediate setting.
Two type, available 0 to 60 minutes or 0 to 6 hours.
OUR PRICE 21 50. P & P 15p or 23 pair. Poet Free.
(Please state type when ordering).

WEYRAD P50 -TRANSISTOR COILS
RA2W Ferrite Aerial. 72p Spare Cores
Osc. P50/1AC . 3Sp Driver Trans. LFDT4 58
I.F. P50/2CC 470 Ye/a.. 86p Printed Circuit, PCA1 68
Srd I.F. P50/8CC 889 J.B. Tuning Gang .... 66
P61/1 or P6112 SOP Werad Booklet 10
P60/8V Sily

I
OPTI 66

Mallard Ferrite Rod 8 tin. 20p, 6 x lin. 110p.

VOLUME CONTROLS 800om Coax 4p. yd.
Long spindles. Midget Sixe BRITISH AERIALITE
5 K. ohm, to 2 Meg. LOG or AEBAXIAL-AIR SPACED
LIN. L/S lap. D.P. 26p. 40 yd. 2140; 60 yd. 12
STEREO LS b5p. D.P. 75p. FRINGE LOW LOSS
Edge SK. S.P . Transistor Z5p Ideal 625 and colour. I wPyd.

8in & 10in ELAC
HI-FI SPEAKERS
Dual cone plasticised roll
surround. Large ceramic
magnet. 50-16,000 cps
Ban resonance 66 cps
8 ohm coil

100. 12 watt 3.7510 watt

music power.

E.M.I. 13+ x 8in.
SPEAKER SALE!
With twin tweeters
and crossover, 10 watt £4-25
State 3 or 8 or 15 ohm.
As illustrated) Post 269

With flared tweeter cone and ceramic
magnet, 10 %ems.
Hasa res. 45-60 cps.
Flux 10,000 glom.
State 8 or 8 or 15 ohm. Poet 25p

TEAK CABINET £5 post 269

£2.25
16x 10 Bin

BLANK ALUMINIUM CHASSIS 18 aw.a. stn. sides. 6 4in.
46p; 9 x 70. 130p; 11 x 7in. 70p; 13 - Din. 90p; 14 . llin.
96p: 15 . 141n. 99p; 11 x Sin. 50p; 16 10in. El.
ALUM/111MM PANELS 18 s.w.g. 6 410. 9p; 8 . (lin. 115P;
14 Sin. 16P; 10 x 7in. 19p; 12 Sin. 20p; 12 g 8in. 28p;
18 . Cm. 28p;14 . Bin. 54p;12 12in. 40p; 16 . 10in. 50p

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input 200/240v. AC. Output voltages available 6 or 9 or
12 or 15 or 18 or 20y. DC t 100mA or less.
PLEASE STATE VOLTAGE REQUIRED. r') POST
Details S.A.E. Site Si 11 . 11 in. FREE

GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.U., Guitar. Can be used with
Battery 9-12,. or H.T. line 200-300v. D.C. operation.
Sin If' x 11' * r.ftespouse 25 c.o.s. to 2.5 %cis. 28db gem.
For use with valve or tranwstor equipment. Post
Pull Instructions suppled. Details S.A.E. r lop

NEW TUBULAR ELECTROLYTICS
2/830V . 14p 250:25V 14p
4/360V .. 14p 600,23V .. 20p
8/460V . 14p 100'23V .. flip

16/450V .. 15p 100,50V .. 47p
82/450V . kOp 8' 8/460V 1Sp
25/26V 10p 8' 16)450V . SOp
60,60V 10p 16  16/460V top
100/26V 10p 32 - 32.350V 26p

CAN TYPES
50 + 60/860V .. 35p
SO+ 100/1150V 589
8E+ 82/2803 .. 18p
It8+1111/4509 .. 38P
830+60/326V . 60P
SS +82 S2/860V 48P
100-e50 - 50i160V48p

LOW VOLTAGE ELECTROLYTICS
1. 2. 4. 5, 11, 16. 25. 30, 60. 100. 200mF. 15V. 109
600mF. 12V. 15p; 25V 20p; 50V. 809.
1000mF. 122. 17p; ay. 35p; 50V. 472; 100V. 709.
11000mF. 6V. 25p: 25y. 42p; 50V. 67p.
2600mF. 60V. 62p; 3000m/. 2bV. 47p; 60V. 650.
5000mr. OV. 25p: 127. 42p; 267. 75p; 35V. 86p; 50V. 1115P

CERAMIC 1pP to 0 OlmF, 4p. Silver Mee 2 to 50009F. 49.
PAPER 550V-0 1 4p, 0 5 13p; lmF 16p; 2mF 150V 160.
500V-0.001 to 005 4p; 01 52: 0 es 8p; 047 2.5p.
SILVER MICA. Clone tolerance 1 2 2-500pF 8p; 500-2.200
pP 10y; 2.700-5,600pF 20p; 6.8009F-0 01. mf d 30p; each,
TWIN GANG. "0-0" 208pF 176pP, 65p; Slow motion drive
385  386 with 23 - 23pF. 60p; 500pP standard 45p; Single
gang 600pF. 70p; small 3 -gang SOOpF, 2160.
SHORT WAVE. SINGLE. 10pF 30p; 259F 55p; 60pF 555.
NEON PANEL INDICATORS 250V AC /DC Amber 209.
RESISTORS. 1 w.. 1 w., 1 w., tip; 2 w. by 10 ohms to 10 meg
HIGH STABILITY. q w. V., 10 ohm, to 1 meg.. 10y.
Ditto bre Preferred values 10 ohms to 10 meg.. 4p.
WIRE -WOUND RESISTORS 6 watt, 10 watt. 15 watt
10 ohms to 100K, 10p each; 2f watt, 1 ohm to 8 2 ohm. 10p.

GARRARD DECCADEC SP25
DISCO DECK
With Stereo Mono
Deram Cartridge
transcription CI
head and arm
Poor speed..

ble.Hein. turnta
Anti -rumble filter

.4i
Bias compeneatIon.
Laboratory motor.
SPECIAL po.,£11350PRICE E5p

METAL PLINTH & PLASTIC COVER
Cut out for most Garrard or
B.S.R. Most will play with
cover In position. £4.50
Covered in black leatherette.
Antimagnetic. 12} x 145 x 7qin. POST 35p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH -AT SAME PRICE

MAINS TRANSFORMERS A25pLLPOST

250-0-250 80 mA. 8 3, 4 amp 11.50
250-0-250 80 mA. 6 3v. 8 Pa. 6 11.. la or 5v. 2a. 22 60
860-0-350 80 mA. 6 8,. 8 Sa. 6 8.. is. or 6v. Ea. 23 00
800-0-300, 120mA.. 6.8, 41. C.T.; 6-S.. 2a .. . 83.26
MINIATURE 200v. 200mA.. 6 Sy. la. Li . 25 x tie. 76p
MIDGET 220, 45 mA., 6 3v. Ea. 21 g ItI , Sin. 90p
MINI -MAINS 20,. 100mA. If . 11 x Ma 60p
HEATER TRANS. 69y. 3 a. 60p
Ditto tapped sec. 1 4 v., 2, X 4. 5. 8.3 s. li amp 95p
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs
at 2 amp. 3, 4, 5, 6, 8. 9, 10. 12, 15. 18. 24 and 80 v. 12 25
1 amp.. 6, 8, 10. 12, 16, 18. 20, 24. SO, se, 40. 48, 60, 22 26
II amp. 11. 8. 10. 12. 16, 18, 20, 24, 80 88, 40, 48, 60. 13 26
5 amp. 6. 8, 10, 12. 16, 18, 20. 24, 30. 36. 40. 48. 60. 28 76
AUTO TRANSFORMERS 115v. to 230v. or 230, to 116.
150w. 12 PA; 500w. 16 25; 760w. 210; 100w. 214.
CHARGER TRANSFORMERS. Input 200,250v.
for 6 or 12., li amp., SI 50; 2 amp 21 80; 4 amp. 20.60.
PULL WAVE BRIDGE CHARGER RECTIFIERS)
6 or 12v. outputs, If amp. 40p; 2 amp. 66p:4 amp. 862
COMPLETE CHARGES llA 12; SA 13; 4A 14.
LUCAS 21)8600 Full wave Bridge 70V 6 amp 95p.
MAINS ISOLATING TRANSFORMER. Primary 0-110-
240v. Secondary 0-240, 8 amps. 720 watts. Insulated
terminals. Varnish impregnated. Fully enclosed in steel
case with fixing feet. Famous make. tValue /19).

OUR SPECIAL PRICE £10 Carriage 50p.
Can be used as 800 watt Auto Transformer 240-110y.

Inch DIAMETER WAVE -CHANGE SWITCHES 25P.
2 p. 2 -way, or 2 p. 6 -way or 3 p. 4 -way 26p each.

p. It -way. or 4 p. 2 -way, or 4 p. s -way 2.5p.
TOGGLE SWITCHES, sp. 149; dp. 18p; dp. dt. 23p.

"THE INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER

ElfitirS.A.E. £2.50 Pont

ALL MODELS "BAKER SPEAKERS" IN STOCK
HI -Pi Enclosure Manual containing 20 plane designs,

crossover data and cubic tables. 429. Post Free.

BAKER 1 2in. MAJOR 1E9
30-14,500 e.o.m.. 12.in.
double cone, woofer and
tweeter cone together
with a BAKER ceramic
magnet assembly having
a flog density of 14,000
gam, and  total Hug of
146,000 Maxwells. Bass
resonance 40 c.p.s. Rated
20 watts. Voice coils
2 or 8 or 16 ohms. Post Pros

of
I Module kit. 50-17,000 e.p.s.
w with tweeter, mouover.

battle and...""1--- LI 1.50Instructions.
BAKER "BIG -SOUND" SPEAKERS

'Group 25"Group 35"Group 50'
12 Inch IA 12 inch IQ 15 inch £2025 watt "`" 35 watt .... 50 watt
3 or 8 or 15 ohm 8 or 8 or 15 ohm 8 or 15 ohm
TEAK HI-FI SPEAKER CABINETS.
lot lain. or 10in. dia. Speaker 20 . 13  gin. 29. Post 26p
For 13 . Sin. or Sin. speaker 16 x 10 x gin. 25. Post 25p
For 10 .11in. or din. speaker 16 . 8 .., Sin. 24. Post 25p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p It

GOODMANS 6i in. HI-FI WOOFER
8 ohm, 10 watt. Large ceramic magnet.
Special Cambric cone aurround. Frequency
response 30 12.000 cps.Ideal P.A. Columns.
Hr -Ft Enclosure. Systems, etc. £4

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Size 3i .
St Sin. deep. Rating 10 watts. 3 ohm
or 16 ohm models.L .on

- Post 10p

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-16kc/s, 10W 8 ohm or 15 ohm 1160.
De Luxe Horn Tweeter, 2-18 Kc/s, 151.7. 15 ohm LS.
TWO-WAY 3000cpe CROSSOVERS 8 or 8 or 15 ohm 96p.
LOUDSPEAKERS P.M. 3 OHMS.? x 4in. 21 25; 61 in. 11'60;
8 x bin. S1.61); 8 at in. 90p 8 in. 11.75;10 . (tin. 11 00.
SPECIAL OFFER: 80 ohm alto.; 36 ohm, gin.; Sin.
25 ohm, 2,113. dia.; Sin. dia.; 6 x lin.; £ I EACH
lb ohm. 3/10. dia.; 8  41n.; 7 x x Sin. TYPE
3 ohm, 21in.. Plitt., 31In., bin. dia.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
80. diameter 4 watt; 10in. 5 watt; 120. 6 watt 3 or 8 or
15 ohm models 22 20 each. Post 15p.
VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 25p 
15 WATT MULTI -RATIO, 8, 8 and 15 ohms 80p.

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
4 Inputs speech and
music. Rising facilities.
Response 10-30.000 cps. Matches
all loudspeakers. A.C. 200/250V.
Seperate Treble and Bass Control,.
Guaranteed. Details S.A.E.

E49PostFree

BARGAIN AM TUNER. Medium Wave. £4.95Transistor Superhet. Ferrite aerial. 9 volt.
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Add musical highlight. and sound effect, to recordings.
WW mix Microphone, records, tape and toner 3.95
with separate control, into single output. 9 volt. ."
STEREO VERSION OF ABOVE 2695
BARGAIN FM TUNER B8-108 Mcis Sin Transistor. 9 volt
Printed Circuit. Calibrated slide dial tuning. E14.8.5Walnut Cabinet. Sine 7 . 6 - 4inch

BARGAIN FM TUNER as above less cabinet £9.85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Posh -Pull Ready built, with volume control. Bv. £4.50

COAXIAL PLUG Op. PANEL SOCKS I'8 Op. LINE 18p
OUTLET BOXES, SURFACE OR PLUSH 26p.
BALANCED TWIN RIBBON FEEDER 800 ohms, 15p yard.
JACK SOCKET Std. open -circuit 14p, closed circuit 23p;
Chrome Lead Socket Say. Phono Plugs Sp. Phono Socket Sp.
JACK PLUGS Std. Chrome 15p: 8 bmm Chrome 12p. DIN
SOCKETS Chassis 3 -pin 10p; 5 -pin 10p. DIN SOCKETS Lead
3 -pin 18p; 5 -pin 26p. DIN PLUGS 9 -pin 189; 5 -pin 25p.
VALVE HOLDERS, 6p; CERAMIC 8p; CANS

E.M.I. TAPE MOTORS Post 15P.
120y. or 240v. AC. 1,200 r.p.m. 4 pole
135mA. Spindle 0187  0 7bin £ 1.25Size 31 x 2f . Ltlo. (Illustrated)
E.M.I. GRAM MOTORS

120y. or 240v. A.C. 1,200 r.p.m. 2 pole
70mA. Spindle I tn. Sim 75p2; x 21 x S10. Post 152

HI-FI STOCKISTS RETURN OF POST DESPATCH MINIMUM POST AND PACKING !Sp CUSTOMERS FREE CAR PARK CALLERS WELCOME

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON
Open 9 -6 p.m. ( Wednesdays 9- I p.m., Saturdays 9 -5 p.m. )

Illustrated Colour Brochure, Radio Books & Component Lista 10p. (Export Remit cash and extra postage.) Buses SO. 68 159 Rail Selhurst. Tel 01-684-1665
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BI-PRE-PAK
COMPLETE TELEPHONES

EX. G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY 95p
POST & PACKING 35p EACH

TELEPHONE DIALS
Standard Post Office type.
Guaranteed in working order.

ONLY 25p
POST & PACKING 15p

TESTED AND GUARANTEED PARS

aa 4 NT. se; 50p
S A IN4007 Sil. Rec. diodes.

-4 1,000 MV lamp plastic 50p
B SI

8'4
Rood Switches, mooed types
R arid small 50p

O ft 200 MIxoel Capacitors. *owe%
quantity, counted by weight 50p

144 250 Mixed Resistors. Approx.
quantity counted by weight 50p

H7 AA Winawound Resisters. Mixed- tr.es and values. SOp

H" 10 :A? TIV.4c4cm: .0;41.946 SOP
HO .) OCP71 Light %native

4. Photo Transistor SOp

US 20 r441° i.1424461,.2.14.141..5 sop
HIS 2.0 0.C200.W.123 PN:nlilkon 50p

Hs 20 Z1"trr°et. SO.v..L.41. P

1474 Inal Mixed Diodes. Goren. Geld
.1" bendod, vetc. Marked and

Unmarked.
50p

14111 Short load Trandkors. NPN
Silken Planar type% SOp

UNMARKED UNTESTED PACKS

MN !so Germanium Diodes
Mors. glees tip. 50p

883 200 111 MPH, PNP..Sil. wad 5°P
Goren.

504 100 Silken Diodes DO -7 glees
equiv. to 0A200. OAM Sep

"` 100 Lilt:. tairsin.. 50p
S OS 50 3.,11Jyrez.ohiPc2h oslilr61

2N700A. SST'S& tit%
50p

S i 50 PCeeU. Apia:Lie TResters 50p
11411 - 1.10iaW. Low Medea

00-7 MI,,.,.Ora Typo SOp
041) IA 3 amp. Silken Stud Rectifier% 50p4. mixed vein
MIS 213 Top Hat Silken Recti fiers.

/4` 730mA. Mixed volts 5014
HIS ExI It porimenteCircre Pak of

Integrated uits. Data
supplied

H IS IA SY 126/7 Typ Re.Ifier son
- I amp plastic. Mixed yeks.

U N 15

SOP

Power Transistor. PNP. Germ. 50p
NPN Silken TO -3 Can.

MAKE A REV COUNTER
FOR TOUR CAR
The 'TACHO BLOCK'. This
oncapsulatad block will turn any
0-ImA meter into linear and
accurate rev. counter for any
car with normal coil ignition
aware,

£1 each

OUR VERY POPULAR 3p TRANSISTORS
TYPE "A" P. :P Silicon alloy. TO -5 can.
TYPE "B" . NP Silicon, plastic ncapsulation.
TYPE "E" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic ncapsulation.

FULLY TESTED AND MARKED
SEMICONDUCTORS

d Lo

AC107 IS 0C1311 11

IS OCt40AC126 15

ACI27 17 0C170 11

AC1711 30 0C200 25
IS OCI7i 2)ACIL

2N1301-3 15
0C201

AEI%

20
34

25ACY17
AF1.19

AE1)9
20 2101304-5 '.7

30 2141300-7 20
S CIS4 20 2N13011-9 22

S C107 10 2N311119FET 40
IS 2144416FET IS

IllaCC:0110,

10 2N3013EFET 10

IC1411 ra
8C169

if Pews, Tnsister
40

SPIN
12 OLIO

.1: 0CC2S8E730 1 C22:
8E274

3

1SSY26

13 0C28%rig
3B SY27 1

0C35180C36

ISY2S ig A0149
aSY29 ig AVE 10
%YHA  10 25034
0C41 ii 2N3055
0C44 13 Died«
0C43 IS AAY42 10

0071 IS OA% 07

0072 IS 0A79 07

OC111 11 OAST 07
OCSID 13 0A115 '07
OCS3 IS 114914 ies

POWER TRANSISTOR
PRICE BREAKTHROUGH!
Plastic cased Silicon Power Transistor. of
latest dart, 40watts and 90watts. PNP
& NPN types All types available at the
most shatteringly low prices of all
time All ar fully tested, marked
and guaranteed!

1-12 13-2S 20-50
40W NPN 20p Illp 16p
40W PNP 2Ip 19p 17p
90W NPN 24p 2.2p SOP
90W PNP Up 23p 2Ip
PAK PAKS of matched pairs
MP40
40W + 40W SOp 48p 440
HP90
50W -1- 90W 60 SS S6-

23
13
13
10

15
17

35
75

23
40

A CROSS HATCH GENERATOR
FOR £3.50 ! I !

YES, a complete kit of parts including Printed
Circuit Board. A four position switch gives
X -hatch, Dots, Vertical or Horizontal lines.
Integrated Circuit design for easy construction
and reliability. This is a project in the September
edition of Practical Television.

This complete kit of parts costs
C3.50, post paid.
A MUST for Colour T.V. Alignment.

Our famous PI Pak is still
leading in value for money.
Full of Short Lead Semiconductors & Electronic
Components, approx. 170. We guarantee at
least 30 really high quality factory marked
Transistors PNP & NPN, and a host of Diodes
& RectifIers mounted on Printed Circuit Panels.
Identification Chart supplied to give some
information on the Transistors.

Please ask for Pak PA. Only SOp.
10p P & P on this Pak.

FREE CATALOGUE
FOR

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS

8
RELAYS FOR

VARIOUS TYPES £1
P & P 2Sp

INTEGRATED CIRCUITS
1-12 13-2S 20 -SO

Clocked Flip Flop BMC931 20p ISp 16p
Ex.1/4-input Buffer emc932 2p I 1p 10p
2/4 -input Expander BMC933 2p lip 10p
Hex. Inverter BMC934 1p lip 10p
Hex. Invite:tor BMC93S 1p lip 10p
Hex. Inverter BMC936 2p lip 10p
He.. Meaner BMC937 2p 1 1p 10p
Decade Counter BMC9313 ISp 23p 21p
Dir. by 16 Counter BMC939 Up lap 2Ip
Hex. Ina/arta.: BMC940 12p lip 10p
Hex. Invertor BMC941 12p lip 10p
Type D Flip Flop BMC942 20p ISp 16p
Ex. 2;4 -input Power BMC944 12p 1 1 p 10p
ClockedFlip Flop BMC945 20p lap 16p
4rt Input BMC946 1 1p 10p 9p
Clocked Flip Flop 13MC948 20p lap 16p
Nand Gate BMC949 lap lip 10p
Pulsed Trig. Binary BMC950 20p lap 16p
Monostable Multivib. BMC951 25p 23p alp
Dual 1/1( Flip Flop BMC953 20p lap 16p
Dual 1 /1( Flip Flop BMC955 20p lap 16p
Dual IlK Flip Flop BMC956 20p lap 16p
Quad. 2 -input Power BMC958 12p I 1 p 10p
2 4 -input Gate BMC961 12p I 1p 10p
3 3 -input NAND Gate BMC%2 lip 10p 9p
3 3 -input NAND Gate BMC963 lap I 1p 10p
Audio Amp. 3w. SL403D LI 50 LI 40 LI 36
Linear Op. Amp 709C 2.5p 20p 15p
Decade C SN7490 65p 60p 55p

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pin type at 13p each SNow new low profile
16 pin typo at 16p uch. f type

BOOKS
Ws have  large selection of Ref
Technical Books in stock.
Those are just two of our popular lines:
B.P.I Transistor Equivalents sod

Substitutes;
This includes many thousands of British
U.S.A.. European and C.V. equivalents.
The Iliffis Radio Valve & Transistor
Data Book 9th Edition;
Characteristics of 3,000 valves and tubes,
4,S00 Transistors. Diodes, Ractiflers and
Integrated Circuits.

Postage and Packing 2Ip.
Sand for lists of these English publications

"'MOP

and

4flp

7Sp

Ell MI MI IIIII NE MI Ilk
Neese wind nsa the FREE Ile-Pre-Pek CetefWo

NAME

ADDRESS

MINIMUM ORDER SOp. CASH WITH ORDIR I
%PLEASE. Add 10o post and packing parorder

OVERSEAS ADD EXTRA EOM POSTAGEMINIM IEEE

BI-PRE-PAK LTD DEPT f 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF
TELEPHONE: SOUTHEND (0702) 46344
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PREMIER 800
STEREO AMPLIFIER

(As used in
SYSTEM '800')
A truly high quality stereo amplifier .-compare the
specification. compare the price. Output: 5 watts per
channel. Frequency response: 30-20,000 Hz - 2 db.
Distortion: I°. Output Impedance 8 ohms nom. Inputs
equalised to R.I.A.A. Magnetic 4mc. Ceramic 100mV.
Tuner 100n1V. Tape 100mV. Tape out 150ml'. Din
.octets for inputs and output.. Control.: It.... Treble.
'coll.., Balance. Selector. Mono/Stereo switch.
Stereo headphone socket. Attractive alini line design
black leatherette cabinet with aluminium front panel.
Sire 121' 111" 21'.

ONLY £15.00 Carr. 50p.
Mk. 11 Veraion available with Teak Finl.h Cabinet.
616.26. Carr. Sop.

PREMIER HI-FI STEREO SYSTEMS
SYSTEM "800"
Consists of the Premier 800 Mk II all tran.iator stereo amplifier (described
left) Garrard auto/manual record player unit fitted atereo/mono cartridge
with (lianiond stylus and mounted in teak Atlish plinth with elver and two
cloth front loudspeaker sy.terne. Alixolutely complete and aupplied ready to
plug in and play. The 800 Mk II amplifier ha. an output
of 5 watts per channel with inputs for ceramic and
magnetic pick-up. tape and tuner also tape output
rocket and headphone socket. Controls: Bun, Treble.
Volume. Balance. Selector. Mono/Stereo ...itch.
Headphone socket. Power on/
off. Teak finish cabinet with 3
aluminium front panel. Size:
It sin x611n A 211n.

SYSTEM "TWO"
as alto, e but with
slotted front teak
finish loudspeakers.
Garrard era Mk. III
and magnetic et...LH/Ise.

245.00
Cart. LI 75

5.00
Carr. SI 75

SYSTEM "THREE"
Thia consists of KLINGER KC903 stereo amplifier gti ins 6
walla em. per channel with B., Treble, Volume and
Balance Controls. Inputa for Magnetic and Ceramic nickuo.
tuner, tape In and out. Stereo headphone nocket. tiarrapl
ti225 Mk. III in teak finish plinth with cover and fitted
Sonotone 9TAHCD diamond stereo cartridge. A pair of
HMF Speakers sloe 161101. E57.75 Care"
/K 9' fitted EMI units complete 11.73
the matching ',stein.

FREE
LEADS

AND PLUGS
SUPPLIED
WITH ALL
SYSTEMS

PREMIER PARAGON
STEREO HI-FI AMPLIFIER

(Elves the best pos-
sible reproduction of
record., radio and
tape at  reasonable
price.
Fitted with all the
control. and facilities
you're ever likely to
want, the Paragon
gives you  degree of

aopl istoation that is usually only found with amplifiers
cost ng twice its price. It has hum and treble elide con-
trols. volume and balance knob., and eight push -buttons.
There's also  standard stereo jack socket on the front
panel, plus a ceramic/magnetic cartridge switch and 
mains outlet packet on the back panel.

Specification. 10 + 10 watts into 8 alma Power/frequency
response: 0dB 10 watts into 8 ohm. Sal B 20H:  2.5x Hi.
Distortion typically less than 0.0.0%. Inputs for Magnetic
phono (4inV I Ceramic phono 166mV) Radio/Tape (100mV).
High and low filters. Teak finish cabinet. Size 121' x
61 x 104-.

1E32.00 P. & P. 50p.
Prowler Mayo Byelaw '00'
Con.iats of the Premier Paragon Stereo Amonfier.
Gismo) SP25/11 in teak finish plinth with cover and
fitted Imidring (1806 stereo ripmnetic cartridge plus a
pair of Mar -fen Hall Anne. 100 Loudspeaker Systems

1.69 Carr. a
Insurance 11.75

Complete  Ph Free lead. and plugs.

MILLER "EXPERT" SOLDER
GUN. Save. time and .implifies

soldering in the home and seri.,
dept. Two ixisi lion trigger irises instant

dual heat. 100/140 mt.95 P. & P..ail 140 ,.di A.1'. GUMP 50p

miemet=z).
"Liles/old" Soldering Iron. Lighteight pencil bit
Ideal for regular bench use and around the home. 25

.4.1 A.C. 11.50 P.  P. 16p

E.M.I. 13 x Bin.
HI -Fl SPEAKERS
Fitted two Illn tweeter. and
crossoi network. Impedance

or 15
er
ohm. Handling capa-

city IOW linsnd new

23.47 P "P

PREMIER HI-FI OFFERS
Rogers Ravensbrook II
Stereo Amplifier teak
Rogers Ravensbourne
Stereo Amplifier teak
Metrosound ST20E
Stereo Amplifier teak
Goldring GL72
less cartridge
G d SP2S III with
Goldring 6800 cartridge

P S P ,:op .stra ant above

238.50
255.00
225.50
£22.00
£15.00

GARRARD 81025 MK
III SINGLE RECORD
PLAYER FITTED
COLORING 800 MAG-
NETIC STEREO CAR-
TRIDGE. COMPLETE
IN TEAK PLINTH
WITH COVER.
Total lot price over 634.

PREMIER PRICE

£1795
P. & P. SI

G d AP76 with
G800, ready wired to
pin Din in plinth with
cover

229.50
P. 8 P. El

less cartridge P A I'. lOp. 218.80G d AP76

G d401
Transcription Unit

I. .t 1' 'lop
226.60

G d 2025 T C with
Stereo Ceramic Cartridge
G a d 2025 T C with
Stereo Ceramic Cartridge
ready wired in teak plinth
with cover

28.50
P. a P. 60p

212.45
P. a P. SI

CARTRIDGE BARGAINS!
Goldring GSOOH 0.00; 6800 £5.50; GSOOE
£9 -SO; P. S, P. I Op

"VERITONE" RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. PROM EXTRA S17.0110
PEE -STRETCHED MATERIAL. TEE QUALITY IS UNEQUALLED.
TEN141LISED to ensure the most permanent bate. Highly resistant to break-
age, moisture. heat. cold or humidity. High Polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped -at troctively boned.
TT; 11- 460' POLYESTER 379 DTS 5r 1900" POLYESTER 11 12
DTS 31' 600' POLYESTER 57p TTS 2400" POLYESTER 118.
SP5 5' 606" P.V.C. 420 SP7 7' 1200' P.V.C. 412p
LP5 5' 900' ACETATE 500 LP7 Y 1800' ACETATE 75p
DT5 5' 1200' POLYESTER 75p DT7 7' 2400' POLYESTER 11 25
LP6 51' 1200' ACETATE 75; TT7 7' 3600 POLYESTER 12 50
TAPE SPOOLS 9" lit 5". . eg
Post and Packing 3 Op, .51'. OP. 7' lOp (3 reels and over Post Free).

METER BARGAIN
MODEL GT800 MULTIMETER
A precision made pocket sited test
meter. ideally suited for testing elec-
tronic circuits or electronic appliances.
Supplied complete with test lead and
batteries. RANGES -DC Voltages: 10.
50, 250. 1,000V (1,000 opt'). AC Volt-
age: 10. 50, 250. 1.000V (1.000opV).
DC Current: IntA, 100ntA. Resistance:
0100K ohm.. Decibel: -IS to +22db
(at AC 10V range) U.47. P. a P. 25p.

HI-FI STEREO
HEADPHONES
Designed to the highe.t
poa.ible standard. Fitted
2lin. speaker units with
soft padded ear muff..
Adjustable headband.
8 ohms impedance. Com-
plete with 6ft lead and
teem jack plug.

2247.12',*. P
VERITAS V.148 MIXER

Battery operated 4 -channel audio miner providing lour
separate inputs. Size 6 3 - 2)n. suitable for erretni micro-
phone low impedance micro-
phone, with tra.former,
radio, tape, etc. Man. input
16e. Man. output .2 50. Gain
6 dB. Standard jack plug
socket inputs, phostoplugs
output. Attractive teak
wood grain finish ca..
11010 STEREO a.,"
MODEL MODEL P. a P. 16p

E.M.I.
LOW NOISE
CASSETTES
in library cases
C60 (List 71p) 4Sp
C60 (List 98p/ 85ft
C1204Liiit II 4.4r8SO
P. & P. 10p

LOW -NOISE
COMPACT CASSETTES

Screw fixing -fully guaranteed.
In Library cases.

EACW 3 for 6 for 10 for

C60 29p 81p LI S6 1250

C90 40p i £1.11 ! £2.16 £3.50

020 52p £1.40 12.76 [4.50
P.  P. 10p .s.h (3 and over 160.1

parmizR RAmo '1,077: C)UUl .1)

23,TOTTENHAM COURT ROAD, LONDON, W.1 Tel: 01-636 3451 ri2,..,KM
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BODINE TYPE N.C.I. GEARED MOTOR

Torque 1016. inch. I INPUT 230 140V a.c. SO 60 OUTPUT
(Type I) 71 r.p.m.

PI ible. I/70th h.p.

211 r.p m. Torque 20Ib
VARIABLE 0.260V from i to 50 amp stock.0 cycle, 0 38 amp (Type 2) SHROUDED TYPE

' inch. R ible. 1180th I amp, L7-00 1.5 amp, 113.05
h.p., 50 cycle, 028 amp. 5 amp, Ell -75

"As new" condition. Input voltage of motor 10 amp, 122.50 20 amp. L49.00
115V a.e. Supplied complete with trans- IS amp, L15.00 25 amp, L58.00
former for 130/240V a.c. input. Price, either 37'5 amP 752'00 50 amp, 1977.00
type £3.50 plus 35p P. & P. or less trans- OPEN TYPE (Panel Mounting) a amp. 1475.
former L.2.15 plus 27p P. & P. 1 amp, L7.00 2S amp. £0.05. All types carriage
ii me ii sw . iiimi aim we ..
PARVALU X TYPE SD2. 200;250 VOLT
A.C. D.C. HIGH SPEED MOTOR
Speed 9,000 r.p.m. ,---

VARIABLE VOLTAGE TRANSFORMERS

approx. or 3,200 .p.rn. if el .

used with built in governor,
or variable speed over a wide 1 i
range if used in conjunction with,
our Dimmer Switch, illustrated
below. PRICE: LI 75 P. & P. 259

100 WATT. I ohm, 10A: S ohm, 47A;
10 ohm, 3A; 25 ohm, 2A; SO ohm, I 4A;
100 ohm, IA; 150 ohm, 0 7A; SOO ohm,
0 4SA; I 1411, 280 mA; 1.5 k12, 230mA; 2.5 kO. 0.2A: 3 5k0
165mA 5 kO, 140mA. Diameter lain Shaft length Sin, dia. it on
All LI .65 P. & P. 7Sp.Other models available on request. I at each.
50 WATT. 1/5/10/15/50/100/150/500/110 .5k/2.5k/Ska. All at

600 WATT DIMMER (1.15 each. P. & P. 70
SWITCH 15 WATT. 10/25/50/100/1501300/500/1k/I.Sk/2.5k/3-5kfl. All
Easily fitted. Fully guaranteed at 909 each. P. & P. 7117
1 6:zo makers. Willitightscontrolaccepf

flu-
orescent

u o to

at mains voltage.
Complete with simple instruc-
tions. /Inc. P. & P.

mese ewe. xi.

ELECTRONIC
ORGAN KIT

Easy to build. Solid State. Two full
octavo (less sharps and flats). Fitted
hardwood case. Powered by two
penlite 1SV batteries. Complete set
of parts including speaker. etc.,
together with full instructions and 10
tunes. Price 13-00. P. & P. 22p.

SO in 1 ELECTRONIC PROJECT
KIT

50 easy to build Projects. No solder-
ing, no special tools required. The
kit includes Speaker, Meter, Relay,
Transformer, plus a host of other
components and a 56 -page instruction
leaflet. Some examples of the 50
possible Projects are: Sound Level
Meter. 2 Transistor Radio. Amplifier,
e tc. Price L775. P. & P. 30p.

CRYSTAL RADIO KIT
Complete set of parts, including.
Crystal Diode, Ferrite Aerial. Drilled
Chassis, and Personal Ear Piece. No
soldering, easy to build, full step by
step instruction. LI.75 inc. post.

.."-.7".7"-erMIrar-OreMia-,.........

RAINBOW STROBE
FOUR LIGHT

RELAYS New SIEMENS PLESSEY. etc.Miniature
Relays at competitive prices.

I 2 3 ; 4 I I 2 3 4

52 3-6 2 c/o 63p 700 15-35 2 c/o HD 73p
280 9-12 2 cle 73p 700 16-24 6M i 65p
410 10-18 4 c/o 73p. 1,250 24-36 4 c/o 63 p 
700 16-24 4M 25 113p 2,500 36-45 EN
700 16-24 4 Oe 711p 2.400 30-48 4 c/o 50P
700 12-24 2 c/o 63p 9.000 40-70 2 c/o SOP*
700 6-12 I c/o HD 50p 15k 65-110 6M 50p
700 22-30 6 c/o 75
(I) Coil ohms; (2) Working d.c. (3) Contracts; (4) Price
(HD) Heavy Duty. All Poe Paid. Including Base.
12 VOLT D.C. RELAY 140 OHM COIL
Type I: 3 sets c/o contacts S amp. 769 incl. P & P (similar
to illustration below).
Type 2: I set of c/o contacts 609 incl. P & P.
'DIAMOND H' 230 VOLT A.G. RELAYS
Three sets c/o contacts rated at 5 amps.
Price: 50p P & P 10p. (100 lots L40.1341 incl.
PAP) (UNUSED)
'KEY SWITCH' 230 VOLT A.G. RELAYS
One set c/o contacts rated at 71 amps. BOXED. Price; 40p.
P & P Sp .(100 lots L32.00 incl. P & P.)
MINIATURE LATCHING RELAY
'1 snufactured by Clare -Elliott Ltd. (Type F). 2 c/o permanent
latching in either direction. Coil 1150 ohm, 15-30 Volt D.C.
Site I- high wide, I' thick. Complete with 3' leads. New 71,
incl. P. & P.

IPROGRAMME TIMERS
240v A.C. 5 r.p.m, motor. 2 models

I available with either 10 cams or 15 cams.
7 Each cam operating a 10 amp c o micro
!switch. Cams arc individually variable

1 bi i

Ideally suited for machinery control.
allowing innumerable tom nat ons.

automation, etc. Also in the field of entertain-
ment, for chaser lights, animated displays, etc.
NEW 10 cam (4 75 p. & p. 25p. IS cam LS -75 p & p.25p.

CONTROL MODULE!
In response to numerous requests, we
now offer a mains operated fully isolated I
short -circuit -proof ready -built module, .
with variable flash rate. It will operate I
four of our Hy-Lyght or Super Hy-Lyght
Strobes in either I, 2, 3, 4 sequence; 11
2+2; or all together. Fantastic effects
with or without colour filter,. Modules
can be connected together to operate
or 12 Strobes. Will work on long runs of
up to SO yards, so that your Strobes can I
be spaced out for maximum effect. Size I
of module is 5 6 x lain. Easily fitted
into your own equipment, or into a
separate case. Thoroughly tested and
reliable. Complete with full connection
instructions. Price: (111 50 plus 25p
P. & P. Send S.A.E. for details.
a inno Ems 
B IG BLACK LIGHT
400 Watt. Mercury vapour
ultra violet lamp. Outer
bulb designed to absorb visible
light and to transmit u.v. rays.
Extremely compact and power
source of u.v. Ideal for stage, display, I
discos' etc
 ma. eve ea,
COLOUR
WHEEL
PROJECTOR
Complete with oilfilled colour
wheel. 100 watt
lamp. 200/240 v
AC. Features ex-
tremely efficient optica
+ 35p P. & P.

STROBE' STROBE! STROBE!
Build a Strobe Unit, using the latest type Xenon white
light flash tube. Solid state timing and triggering
circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Unijunction
Xenon Tuba and instructions (.630, plus 25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80 f.p.s. Price L10-50. P. a P. 50p.
HY-LYGHT STROBE MXIII
Designed and produced for use in large halls and utilises
a silica tube printed circuit. Speed adjustable 0-30 f.p.s.
Light output approx. 4 joules. 111.00. P. & P. 50P
SPECIALLY DESIGNED. FULLY VENTILATED
METAL CASE. Including reflector. L4.00 P. & P. 45p.
Post paid with kit.

THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well proven
Hy-Lyght strobe. Incorporating:
 Variable speed from 1.23 flash per sec.
 Reactor control circuitproducing an intense white light.
Never before a Strobe Kit with so HIGH an output at so
LOW a price. ONLY GO plus 75p P. & P.
ATTRACTIVE, ROBUST, FULLY VENTILATED
METAL CASE specially designed for the Super
Hy-Lyght Kit including reflector L7.00 P. A P. 45p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 53p. P. a P.
13p or post paid with kits.

6 IN COLOUR WHEEL as used for disco lighting
effects etc. L5.75 incl. P. & P. can be operated from our

I rpm synchronous motor 75p incl. P. & P.

SERVICE TRADING CO
All Mail Orders -Also Callers -Ample Parking Space

Dept. E.E. 57 Bridgman Road. Chiswick. London, W4 SBB
Phone 01.995 1560 SHOWROOM NOW OPEN MON.-FRI.

Personal callers only. Open Sat.

9 LITTLE NEWPORT ST.
LONDON WC2H 711 01-437 0576

Z30 F-3 SO

Z50 E4 25
PZ5 L2 117

PZ6 E5 26
Project 60
tuner EIS 60
AFU L4 50

SINCLAIR PROJECT 60

-
L

.: eq

C\1*,.
Stereo 60 £7 SO

Project 605 £19 00

PROJECT 60 KIT /2-50
Our extremely popular kit contains the extra
capacitors. DIN plugs and sockets, cables and
fuse holder needed to complete Project 60.

S-DECS AND T-DECS
S-DECS E1 40
T-DECS E2 SO

P -DEC A LS 
161711 IC
carriers El 2S

SINCLAIR SUPER 1C12

Complete with

free printed

circuit board
and 44 page

Instruction book.

Special price if bought with basic or deluxe klts
below, only Lt Si plus 10p postage. (E2,00 If
purchased separately)

DELUXE KIT FOR THE IC12
Includes all parts for the printed circuit and vol-
ume, bass and treble controls needed to complete
the mono version E1.36. Stereo version with
balance control £3 OS.
BASIC KIT FOR THE 1C12
Contains components for P.C. board end volume
and simple tone controls. Mono version ES U.
Stereo model with balance control El 60.
POWER UNITS FOR THE 1C12
A set of components to constructs 28V 0'5 Amp
power supply L2-27. Also suitable Sinclair PZ5
fully constructed (.3.117.

LOUDSPEAKERS FOR THE IC12

5" x8" 8 ohm L1 45. 10" a 6" x 15 ohm E2 27.
PREAMPLIFIER KITS FOR THE IC12
Type 1 for magnetic pickups, mice and tuners,
with 3 position equalization switch. Mono model
E1 M. Stereo model E2 20. TYPO 2 for ceramic or
crystal pickups. Mono 48p. Stereo Sip.
SEND S.A.E. FOR FREE LEAFLET ON KITS

IC RADIO CHIP TBA651
As featured In July Practical Wireless IC of the
month feature. Contains RF Amp, oscillator,
mixer, IF Amps, detector, voltage stabilizer and
wide range AGC circuitry. Specially developed by
SGS for high performance radios and car re-
ceivers. Complete with application data L2 -1111).

AC/DC CONVERTOR SENSATION
Introducing the most versatile AC/DC convertor
yet offered, with a high current output that makes
it suitable for operating moat battery tape re-
corders, record players, cassette recorders and
shavers. Input 200/240 V. Output voltage selected
by front panel switch may be 3V, 4.5V, fly, 7.5V,
9V and 12V at 500 ma. Housed in a very strong,
attractive plastic case and fully guaranteed for
12 months. EA  47.

SINCLAIR EXECUTIVE CALCULATOR

00000

IMOD
=00000

Weighs only 2Voz. Fits the pocket. Runs for 3
months ge use on one set of tiny hearing aid
batteries. Contains 7000 transistors. Brilliant
8 j:git display. Adds, subtracts, multiplies and
divides. Constant multiplier facility. Floating
point or fixed point with 2, 4 or 6 decimal places.
Subject to manufacturer's complete S year guar-
antee. Comprehensive after sales back up Is
supplied by Sinclair's famous service dept. If
any Executive purchased from us falls to give
satisfaction and Is returned undamaged in 10
days we undertake to refund the whole purchase
price.
SAVE E10.
OUR PRICE ONLY £69 (List Price £79).

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent

Mail order only. Postage 10p per Item.
Our HI-FI colour catalogue Is 10P post free
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Eliminators

VW
- .

TOE TEXAN
Yeroboard

PUY

205" x r
o I '''PP"cli)...15" 0.15-

-
2B" x 3R" 20p 16p (9) 10p
2%" x 5" 24p 21p (7) 12p
316^ a Mr 24p 2Ip (8) -
314" x5" 27p 27p(10) 17p
17" x 2W' 67p 50p 57p
17" x 3%" 90p 70p 52p
17" x 5" 75p

9 volt * 201714 (PP3) L1.25 Spol-fam Cutler 16p

6 volt *50m4 LI.50 Pia Insertion Tool 47p

9 volt * 50m4 LI 50 Tenni.' Pins 1hp per pack of 36

6  6 volt, SOmA L250
9  9 volt, SOmA £2.00
74]volt for aasaette recorder, f2.00 Ahuninisint Boxes
6, 76 or 9 volt L3.130
3, 408 6, 718 9, 12(r 500mA L3.99
Car Battey Converter fully stabilised co prionele
6, 74 or 9 volts (Illustrated) (4.99

(p.& p 15p. on all type.)

P6OComplete Kit rm. flak Ca. E/ 2S.S0 45(1

Includeng baseplate and wren.

No. L W. D. Prim p. & p

(7) 2il" tt 5%" 1 Ili" 35p 8p

Dl[ Sockets . Watts per channel integrated stereo amplifier developed by engineen of Tram Instruments Ltd.'
(8) 4" 0 4" x 100" 35p 8p

(9) 4" x 26" x 110" 35p 8p
This deugner approved kit. has a statetolthetart speufication. including distortion of only 0.09% at (10) 4" x 5%" x Ili" 100 OP

4 pii and 16 n

/6/)

20 Watts tnio 8 ohms and a bandwulth of 5 - 35,000 at -3db. The semiconductor compliment of
ttus superb kit includes no less than 6 integrated circuits, Silicon transistors. 4 rectifiers and
2 /erten. Controls include bass, treble. volume, balance, on/off ; 'on' mchcatot, headphone sockets.
scratch filter; rumble filter. inputs for magnetic phono, tuner. aux or tape, tape head etc. Input.
selector; monolstereo switch.
May - Aug. 1972.

The constructtoo of this kit was featured in 'Pracucal Wireless'

II 4" x 26" x 2" 35p Sip

12 3" 1 2" x I" 32p 9p

13 6" 1 4" 1 2"

75p

10p

14 7" x 5" x 2%" 58p 12p

IS 8" a 6" x 3"

50p

lop

( including ziG -ZAG I 16 10" x 7" It 3" R5p 20p

Resistors Semiconductors Thermistors Neat Sinks
AC107 25p AF239 30p BF197 15p 041304 22p AA120 9p
AC126 17p BC107 10p BU105 L2 261893 30p AA129 9p

11111.11111111111\1\

/ i s sr T 066 14p

Ye watt 5% Carbon Film- low noire Hi -Stabs AC127 15p BC108 10p MPF102 40p 262926 10p BA100 15p 101, 103 isp

p. & p. 7p. for upIp. eachAC128All E24 values plus 15p BC1 09 10p AlPF103 37p 263053 2.3p BA I3p 5P Powet

to 50 Resistors and a further 2p for each ACI76 20p BC147 10p MPF104 37p 263055 49p BA 155 14p
./

T A "P
additional 50. Deduct 331/3% for 100 of one ACI87 25p BCI48 10p IMPF105 40p 263702 12p BAI56 15ptype or 25% for muted orders over LI in value.R.53
I wan 10% Carbon Compootion 3p. each

ACI87K 25p BC 149 10o 10E106 45p 263704 17p 0A47 10p
AC188 25p BCI57 12p 0C28 40P 263819 35p 0479 9p
AC 1881 25 8(158 10p 0(35 40o 16914 ) ,_ 0481 7p
AD140 BC159 12p 0C44 15P 044148) "P 0490 7p

LI 13

VA1005
VAIO26 11; II

2 won 10% Carbon Cornposason 6p. each
21ti W 5% Wire wound 9p. each

S w Wtre wound 9p. each
Wire wound 10p. each

plus p.& p. 7p for up to 25 resistors plus Ip.
10 W

AD149 40p BC 169 tSp 0(45 15p 164001 6p 0491 7p
4.0161),,,. BF180 25, 0(71 I ip 044002 7p 04200 10p
AD162)-v 8E181 30p 0072 17p 044003 I* 04202 10p
AF114 18p 6E184 25p 0(170 23p 044004 lip SL403D L130
AF 115 Illp BF185 25p 0(171 30p 1164005 10p µ4709C 45p

VA1033
CZI 15p

CZI3A

11P

CZ/ 13p

1'1, i

11,

li i il
for each additional 25 AF116 18p 10194 15p 26697 181/ 1144006 12p µ4710 45p GLI6 LI 00 IMP) 0/ 2

AF117 I* BROS 15p 26706 12p 164007 15priA741C 50p GL23 LI 00 tot 51,103D
AFI39 28p Eilc196 lop 26"0/s 15p AA119 9p is4723C LI.05 415B "Sp 101/ cog 15p

.11.
1-fi\T-T-T

i_ electeonics
Yr

Capacitors Ma/lard C626.015 Mallard Mt Potentiometers
Mylar - /0040 60/6 all 6p each 10 16 25 4C1 64

2000 1250 800 500 320 33p Cr
As

i..

1 000pf 2p 0.04pF 1p
Voltage 10 16 25 40 63
23 4 6.4 10 16 25 40 64

3200 2000 1250 MO 500 40p

5000 3200 2000 1250 800 50p

Oggl
re

ola 11
2000pf 2p 0.05nF 3p 10000 6400 4030 2500 1600 74p

SOOOpf 2p 0.068AF 411
Capacity oF 22 15 10 68 1

47 68 22 47 2.2
16000 101300 6400 4000 2500 93p

0 01,F 3p 0.10F Ip 100 150 47 100 4.7 51C11 501(11 5001(11

002µF 3p 0.20F 5p 220 ICO 10 Kan 100111 IMO
ISO NT Electrolytic* 251(0 250101 21411

10 8 6.4 4 23 1.6 I 0.64 log or lin km switch 12p

Polystyrene - /60IP 40 32 23 16 10 6.4 4 23 I, 2,4; 8µF 450V 14p log or he with much 24p
80 64 50 32 20 123 8 5

160 125 100 64 40 25 16 10 160F 450V 15p dual less switch 40p

10p1 to 10,000pf all *. each in multiples of 320 250 200 125 80 50 32 20 320F 450V 20p dual with swnch 10K. 100K A 16 log only 52p

10,15.22,33,47 & 68. 500 400 320 200 125 80 50 32 51:0F 350V 20p 10K log  10K antilog less crotch 40p

/ibilferd C2S0- 250V Mallard 0437 6 017 Tr C Radio Types Slider Pots
0.01,F 1p 0.224F Sp 23 4 6.4 10 16 25 40 64 8  8,F, 450 V.W 18p 32  32riF; 350 V.W 73p
0.015,F 3p 0.330 61* 1000 800 640 400 250 160 100 64 8p 8  1601F, 450 V W 20p 32 + 32µF; 450 VIII 43p gm* Dual
0.022,F 3p 0.475F Bp 1600 1250 1000 640 400 250 160 100 lOp 16 0 160; 450 V.W 25p 50+54F; 350 V.W 35p 10K 10+ 10K
0.033uF 3p 0.680F I 1 p 2500 2C00 16C0 1000 640 400 250 160 13p 16  100  100+ 3000F 275 VW.L1.23 25K 25  25K NI
0.047AF 3p 1µF 13p 4000 3200 2500 1600 1000 640 400 250 16p 32 0 100 + 125 + 200oF; 275 V.W. L1.23 50K 50 0 50K

or

0.0680 Is* 1.5,F 201+ 470 220 10p 32  100  200  2000; 300 V.W. LI.23 100K 100  100K
lio

0.10F 4p 2.20F 24p 470 12p
100  100  100  150  1500, 320 V.W LI .66

530p 0p
0.1*F 49 1500 1000 680 470 '"°

'

100 + 100  200  300,F, 275 V1V. L1.23
60100+200,F; 300 V.W 93p Knobs 10p.

Ale/lard C2t, - 4001/ \ 44._0C.

Nor
100+200.2000, 300 V.W LI
1002000F, 275 V.W 75p
100400*F; 275 VIP L1.15 Presets/ 200,F; 275 V.W. 50p 300.30130; 300 V.W LI.90

0.010F 41* 0.10F 7p
0.015,F Nip 0.150F Op We also hold. MAIL ORDERS. Where no p & p. charge is Vertlol or Horizontal
0.022,F 445, 0.220F I Op Mullard C333 ceramics 1.8pf - 330p1 63V. 5p shown, a minimum of 7p. evokes. P. & P. on 0.1 watt sp 0.25 watt 7p
0.033oF 515p 0.330 14p Slimed Mna 1%; 500V; 2.2pf - 820 pt 7p mersem orders a charged a, cost

100 IK 10K I COK IN
0.047,F Op 0.47,F 15p Feedthrough ceramic 1000pf, 350V 5p ADDRESS TO. Mail Order Dept.,

250 2.51 25K 250K 2.94
0.068,F 6, DI. ,eramns, monolithic ceramic, high

voltage types. tantalums etc.
56, Fortis Gnma Road. Loadon, NIO 3101.
TELEPHONE. 01-883 3705 SOO 5K 58( 500K 514
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Everyday Electronics Classified Advertisements
RATES: 9p per word (minimum 12 words). Box No. 10p. extra. Semi-display-£6.00 per single column inch. Advertisements must be prepaid

and addressed to Classified Advertisements Department, "EVERYDAY ELECTRONICS," I.P.C. Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A 4AD.

RECEIVERS and COMPONENTS

Versatile

10 in
ONE
MINI -LAB Comp ising
 AC & DC Voltmeter  Audio Generator
 Ohm Meter  Resistance Substi ution
 Capacitance Substitution DC
Ammeter  Battery Supply  RF Signal
Generator  RF Field Strength Indicator
This new, unique instrument
combines all you need for
testing. Guaranteed. money
back if not satisfied. - 25p. p&p
Cash weft) order or write for illustrated data sheet :o

RSL COMPONENTS (Dept. EE)
Cricketfield Lane, Bishop's Stortford, Herts.

£11.25

SOUND SUPPLIES
(Electronics) Co. Ltd.

P.A. EQUIPMENT. Marshall amps. instruments
and guitars, etc. TOA and Eagle amps and
accessories. Reslo rnics, etc.
COMPONENTS. Resistors, capacitors, plugs,
sockets, cables, audio leads, semiconductors,
valves, vero board, etc., for the constructor.
Power packs and car droppers for the cassette
recorder o radio.
S.A.E. for list and enquiries. P.A. list 15P

12 Smarts Lane. Loughton. Essex
Tel. 01-508 2715 Closed all day Thursday

FOR ALL YOUR Electronic Com-
ponent requirements. Send for free list
to B.C. Electronic Supplies, 7 Regent
Road, Huddersfield HD1 4NR.

COMPUTER PANELS 5BC108, diodes, 4-SOp
post 10o. PANELS WITH SILICON AND GERM,
TRANS. at least 50. 6-L100 post 15p. UNIT
WITH 4LA2 POT CORES CAPS SOP post 15p.
ICs 7400 SERIES ON PANEL(S) 10-75P post 10P
FALLOUTS 5-13p. ORP12 on panel ex equiPt
35p cp. WIRE ENDED NEONS 10-45p, 20-75P
post 8p. SEND LARGE S.A.E. FOR LIST OF
PANELS ETC.
7LB ASSOR1 ED COMPONENTS E1 SO cp.

J.W.B. RADIO
75 HAYFIELD ROAD SALFORD 6 LA NCB

MAIL ORDER ONLY

EXPRESS COMPONENTS
17 Albert Square, Stratford,

London EIS IHJ
ELECTRONIC KITS FOR

E.E. PROJECTS
HAVE you waited weeks (or months) in

the past for your electronic compo-
nents to arrive??? Well you won't have to
any more-not if you order from us!!!
It is our intention to satisfy our customers
-quickly and completely!!! This month's
bargains are: ---
HORSES FOR COURSES £2 00
WASH/WIPE CONTROLLER £2 10

SHAVER INVERTER (20 watt) £3 75

These kits comprise all electronic comp,
vents to complete the project.
OTHER COMPONENTS Transistors: A014.
(similar characteristics to 0C213, 0C28, 0C29
0C35) .35p each; Relays: 185 0 2 -pole change
over 5A contacts..L1 00 each; Wafer switches
f -pole 12 -way. 4 -pole 3 -way, 3 -pole 4 -way .20p
..sch; Microswitth: S.P.C.0...15p each; Poten.
tiometers: 25k CI log..12p each, 250k 0 log *or
0.P.D.T. switch..211p each; Mains neon,
,esistor)..211p each.

Orders over 50p post free, others add 5p.
MAIL ORDER ONLY

NEW MODEL V.H.F. KIT Mk 2
Our latest kit. Improved design and performance
plus extra amplifier stage, receives aircraft,
amateurs, mobile, radio 2, 3, 4, etc., this novel
little set will give you endless hours of pleasure
and can be built In one evening. Powered by
0 volt battery, complete with easy to follow In-
struction and built In lack socket for use with
earphones or amplifier.

Only E3 54 p. & p. 10p U.K. only.

Illustrated catalogue of selected kits and com-
ponents. 15p P. & P. free.

Galleon Trading Co., Diet E.E.
12 Burrs Way,
Corning ham,
Stanford -le -Hope, Essex.

TRANSISTORS: mint, branded top
grade AD161/162 c.pr., 60p; BC107B,
12p; BC169C, 10p; 2/%12926G, 12p; 2N3702,
10p; 2N3704, 10p. Diodes: OA90, 6p;
IN4002, 5p. Mail order only, UK post-
age 5p. AMATRONIX LTD., 396 Sels-
don Rd., South Croydon, Surrey, CR2
ODE.

BOOKS
"HOW TO LISTEN TO THE WORLD
1973", E1-90. "World Radio TV Hand-
book", published December,f280, post
(first class) 10p each, David McGarva,
Box 1143, Edinburgh EH1 1HP.

EDUCATIONAL
MEN! You can earn £50 p.w. Learn
computer operating. Send for FREE
brochure-London Computer Opera-
tors Training Centre, G22 Oxford
House, 9-15 Oxford Street, London,
W.I.

FREE
TO ENGINEERS

Whatever your age
or experience you
must read New
Opportunities. It des-
cribes the easiest way to pass A.M.S.E.,

City & Guilds (all branches), Gen.
Cert., etc., and gives details of courses in all
branches of engineering Mechanics. Electrical.
Civil, Auto, Aero, Radio, TV, Building, etc.
You must read this book.

Send for your copy today-FREE!
B.I.E.T. B32, Aldermaston Court,

Reading, RG7 4PF
Acere4ited by the Council for the

4,treditation of Corresno.dence Collegev

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

SERVICE SHEETS
SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault -Finding Guide, S.A.E. orders/
enquiries. Catalogue 15p. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastings 29066.

WANTED
WANTED. Hire, buy, Everyday Elec-
tronics, Nos. 1-7. 49 Shaftesbury Drive,
Maidstone, Kent.

MISCELLANEOUS

EXPERIMENTERS! Hundreds of un-
usual items cheap, catalogue only Sp.
Grimsby Electronics, Lambert Road,
Grimsby, Lincs.

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter'
receiver kit does not use R.F. and you can
get one easily. Your transmissions will be
virtually SECRET since they won't be heard
by conventional means. Actually it's TWO
KITS IN ONE because you get the
printed -circuit boards and components for
both the transmitter AND receiver, You're
going to find this project REALLY FUN -
TO -BUILD with the EASY -TO -FOLLOW
instructions. An extremely flexible design
with quite an AMAZING RANGE-has
obvious applications for SCHOOL PRO-
JECTS, LANGUAGE, LABORATORIES,
SCOUT CAMPS, etc.

GET YOURS! SEND £5 50 NOW
S.A.E. for details

TO: BOFFIN PROJECTS,
DEPT. KEE.
4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY

ENCAPSULATE your circuit in crystal
clear plastic, cold pouring, quick set-

ing. S.A.E. Westby Products (Dept.
,F21. East Keswick. Nr. Leeds.

12 VOLT
FLUORESCENT LIGHTS

(as illustrated)

Beat power cuts, be Independent. Ideal for
Caravans, Tent, Emergency Lighting, etc.
Works anywhere where 12V is available.
Guaranteed for six months, READY TO
USE at _

12ins 8watt £3.60 post paid
21ins 13watt 24.60 post paid

SALOP ELECTRONICS Callers23 Wyl Cop welcome
Shrewsbury, for lists or
Shropshire. Enquiries Large S.A.E.

RADIO & TELEVISION AERIAL BOOS-
TERS £2'95p, five television valves 45p.
50p bargain transistor packs, bargain
£1 resistor and capacitor packs. UHF -
VHF televisions £7-50, carr. £1.50p.
S.A.E. for 3 leaflets. VELCO ELEC-
TRONICS, Bridge Street, Ramsbottom,
Bury, Lancs.

MUSICAL MIRACLES
KITS to build quality accessories:-
WAA-WA A all parts, electronic S mech. Et 95
FUZZORAMA quality fuzz boa E4 75 PAP 20o,
BASS PEDAL 16' and 8' tones £35
BUILD A SYNTHESISER OR AUTO RHYTHM
from Dewtron professional modules
Cat. 15p from D.E.W. Ltd., 254 Ringwood
Road, Ferndown, Dorset BH22 OAR
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WHAT READERS SAY

BASI ELECTRICITY(5vols)
ELECTRONICS(6vols)
TELEVISION(3vois)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon -type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy -
approach -to -learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

Th caries
will be of iss

ceptional value in
training mechanics and

technicians in Electricity,
Radio and Electronics.

I Lind the manuals most enlightening and
I am very grateful. A.C. Stratford.

By far the easiest and simplest manuals I
have ever studied. L.S. High Wycombe.

These books make interesting reading of
a complicated subject. A.V. Andover.

I am delighted with these marvellous
manuals, they are so easy to follow: well
done. W.A. Cheltenham.

GUARANTEE

Should you be, in
any way dissatis-
fied with the
MANUALS your
money will be re-
funded by return
of post.

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 7HP

I
I

Please find enclosed P.O./Cheque value £
BASIC ELECTRICITY 5 parts £450 0
BASIC ELECTRONICS 6 parts £5.40 0
BASIC TELEVISION 3 parts £3.60 0

Tick Set(s) required. Prices include Postage and Packing.
YOUR 100% GUARANTEE, If after 10 days examination you decide to
return the Manuals your money will be refunded in full.
NAME

I
I

se

BLOCK LETTERS

FULL POSTAL
ADDRESS

.11

EX COMPUTER PRINTED CIRCUIT PANELS
2in x 4in packed with semi-conducton and top
Quality realators. capacitors, diodes, etc. Our
price 10 board. 500. P.O P. 7p. With a guaranteed
minimum of 35 transistors. Data on transistors
included.

SPECIAL BARGAIN PACE. 25 board. for Cl.
P. & P. 18p. With a guaranteed minimum of 85
transtors. Data on translator, included.

PANELS with 2 power transistor. similar to
0C28 on each board-compouenta 2 boards
(4 x 0C28) 50p, P. a P. 6p.

9 OAS. 3 0A10, 3 Pot Cores, 26 Resistors, 14
Capacitor, 3 GET 872, 3 GET 8728, 1 GET 875.
All long leaded on panda 131n x 41n. 4 for 11,
P. A P. 25p.

7000 OPERATIONAL AMPLIFIER TOO
8 lead I.C. 1 off 60p. 50 off 35p.

100 on 21:10.

250 MIXED RESISTORS 62p
and f watt.

ISO MIXED HI STABS 62p
5.* and 1 watt 5% and better.

QUARTZ HALOGEN BULBS
With long leads. I21' 55W for car spot lights,
projector, etc. 50p each, P. & P. 5p.

GPO EXTENSION TELEPHONES
with dial but without bell. 96p each. P. & P. 90p,
4176 for 2. P. & P. 50p.

BARGAIN RELAY OFFER
Single pole change over /silver contact& 25V to
50y. 2.5k n coll. 8 for 60p, P. & P.

KEYTRONICS mail order only

44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

The New Styled
"MULTI -MINI" TWIN -VICES

An extra "Pair of hands" for
those tricky jobs

ASSEMBLY -SOLDERING -
GLUING -WIRING -DRILLING

ETC.
INDEPENDENT ADJUSTMENT OF

THE TWO VICE HEADS TO ANY
ANGLE WITH POSITIVE LOCKING.

JAWS WILL FIRMLY GRIP, ROUND,
FLAT, SQUARE, OR HEXAGONAL
PARTS.

TWIN VICE: £5 95 (25p P. & P.)
Also available
SINGLE VICE: L.5 45 (21p P. & P.)
CANLEY ENGINEERING (SALES)

LTD. DEPT. C E2
OSBORNE ROAD, COVENTRY CV5 6EA

TEL: (0203)-77163/4.

B.H. COMPONENT FACTORS
LIMITED

MILLARD POLYESTER 0280 250V. (..F) 0.0l
0-015, 0022, 0033, 0.047, 30, 0068, 0-1, 0 15, 4p
022, 5p. 0.33, 7p. 0.47, Sp. 0.68, 10p. 1.0, 13p.
1-5. 20p. 2.2. Up.
Ml7LLARD POLYESTER C°296: 160V. OAF/ 0.01,
0015, 0.022. 110. 0.047. 0-068, Sp. 015, 0.22. 4p.
0.33. 5p. 0-47, bp. 0.68, 1.0, 10p. 400V: ton 0001,
00015, 0.00.22, 00033, 0.01, Sp. 0.015. 0.033, Sp.
MILLARD ELECTROLYTIC C426. op. each. (1F/1')
0.64/64, 1.6/28 4/40, 8/40. 10/40, 10/64, 16/40,
20/64, 25/25, 32/10. 40/16, 64/10, 80/16, 80/25,
100/6.4, 125/16. 125/10.
'COLLARD (437: 64/64, 160/25, 640/6.4, Op.
160/40, lip. 1600/6.4. 14p.
LARGE ELECTROLYTIC: 500/25, 10p. 500/50, 12p.
1000/12, 10p. 1000/25. '2000/12, 2500/12. 169.
1000/50, Up. 2000/25, 25p. 2500/25, 30p. 3000/50,
Up. 5000/50, Up. 2600/50. 56p.
CERAMIC PLATE. 760V: 1pP) 6. 10, 25, 40, 70. 220,
Sip. 1µF'/V) 00047/30, 001/350. 55p. 0.047/30, 58
01/30, 4p. 0.1/100, 5p. 22p1,0.011Ar. 601' 21.
(E12 series),
CARBON FILM RESISTORS, 5W. 5% IOohms-228
1p. each. or 100 for 66P.
SPECIAL RESISTOR KITS (INY 5% Carbon Film)
10E12K IT. 10 each Ell value. 10ohme-161

A total of 610. 62 80 net
25EI2K IT. 25 each E12 value, 10ohnts131

A total of 1525. 6660 net
VEROBOARD 01 016
9f° x 259 25Por x 3f" 23p 17p
35* x 5° P 30P
31" x 3I" 25

29p
2.50

Pkt. 25 814 8p
2 Pin DIN Plug lop, Socket 10p
3 Pin DIN Plug 13p, Socket 100
5 Pin DIN Plug 180° 16p, Socket 129

Red Panel Neon 240V. 155
RF Choke. 000 0.22. 2.2, 12, 22 8p
PVC Wire 7/0076, 6 x 10 yd.. 309
PVC Wire 14/0076. 6 x 10 yds. 30p
Neon Bulb 801', wire ended 5 for 200
MM. Push button, push to make 10P
Mains Transformer 32-0.32 at 130mA SDP
17(4001. 5p. 1N4002, 7p. 1N4003. 110, 1N4004, ilp
1N914, 11p. 7400N, 150. 7401.7410-7430. 15p
2N706, 10p. µLAU, 30p. B0108, lip. BFY31, 20p
CWO. pr. 10p. Discount 210-10°,. The above item.
are only a few taken front our catalogue which is
available fre,. Nloncy back refund.
Dept. PW. 61 CHEDD1NGTON RD.. P1PSTONE
LEIGHTON BUZZARD. BEDS.. LU7 9AQ.
Tel.: Cheddington 668446 ,STD Code 02961
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TAPE HEADS
We are gradually obtaining more information
about the Truvox tape heals we have, we are
told that these have been wound in a very
ingenious way no that winding may be coupled
either in parallel or in series depending whether
high or low impedance is required. We also have
matching era. beads and now offer there in pairs.
1 record and I era. head. Price of the 2 track
Up per pair. 4 track 759 per pair. Pair 'ed
on plate 46p extra.

I R.P.M. MOTOR
Made by the /ammo. Smiths Compel, 240y
60 cycle melon working. Ideal motor to arise
clock mechanism.. Price 1111 each or 10 f r U.

DRILL
CONTROL

CONTROLLER
NEW KW MODEL

SPEEDS

Electronically changes
speed from approxi-

mately 10 revs. to
tom ;ilium. Pull power at ail

speed by finger-tip control.

Lf
Kit includes all parts, case,

everything and full instruc-
tions. 11 50 Ow I3P Poet and

Insurance. Mule up model elm
&sellable. SUSS Pine 13P Pm, a P.
MAINS OPERATED CONTACTOR
2201240v. 50 cycle solenoid
with laminated core so very
e llent in operation. Close. 4
circuits each rated at 10 amps.
Extremely well male by a
German Electrical Company.
Overall sine 26 x 2 x 2in.
1140 each.

HIGH ACCURACY THERMOSTAT
Lees differential comparator I.C. with therniister
as probe. Designer claims temperature control to
within 117th of  degree. Complete kit with power
Pack 25 -N.

AUTO-ELECTRIC CAR
AERIAL
with dashboard control switch- fully
extendable to 40in or fully retrac-
table. Suitable for 12V positive or
negative earth. Supplied complete
with fitting instructions and ready Oar
wired dashboard switch. 1675 plus
26p pat and insurance.

WATERPROOF REATITO
ELEIREET

26 yards length 70W. Self-regulating
temperature control. SOP Pat free.

MULTI -SPEED MOTOR
Replacement in many well-known
food, mixer. Six speeds are avail.
able 500. S50 and 1,100 r.p.m. from
either or both of the nylon sockets,
(where the beaters of the food
mixer normally gel awl 8.000, \--eigg...d
12,000 and 15.000 e.o.m. (ideal polishing speed.)
from the main drive shaft. This drive shaft III

In. diameter and approximately 1 in. long.
A further point about this motor 1. that being
211)/O40, AC -DI' eerie. wound Its speed may he
further controlled with the use of our Thyrister
controller. This in a very powerful and useful
motor -in- approx. 2 in. dia. x S in. long, mains
230/240v. Ptier 81Ip Mire 23p postage and Ingo,
 rie, 12 or more mot her.

ISA ELECTRICAL
PROGRAMMER
Learn in your sleep:
Have ratio playing and
kettle bulling as you
awake-owitch on light.

to ward off intruders- have wan,, house to Mille
bonne to. All these and many other things you can
do it You 'meet in an electrical programmer
Clock 'by famous maker with 15 amp. on/off
snitch. Switch on time can he met anywhere to
stay on up to 6 hour.. Independent 60 minute
memory logger. A beautiful unit. Price 21-96 +
20p p a p or with glass front chrome bezel 76p
extra.

04 AMMETER
2in square full V 140a for flab
mounting. Moving iron inetrument.
Ideal for charger. Price 609 each.
19 r 1540.

NUMICATOR TUBES
For digital hotrumenta counters, timers.
clad., etc. Hi -vac IN. 3. Price 41-46
each. 10 for SU.

IS WAY SUE -MINIATURE
MULTI -CORE CABLE

-;;;;;;Aper cores each core P.V.C. insulated and
of different colour. P.V.C. covered overall and
appro.. 3/16in. thick. Price 201 per yard.

LIGHT CELL
increases to 10 K Ohms

Alinoet zero resistant In sun-
lightlit

dark or dull light. epoxy
resin sealed. Elise appro.. lin. dia. by fin. thick.
Rated at 500 MW. win ended. 42p with circuit.
also ORP 12 light cell 411p.

SNAP ACTION SLIDE SWITCH
Rated Sa. 240v. Made by Arrow. Type
fitted in the handle of electric drills,
vacuums. et bp each, 10 for 45p.

RADIO CONTROL -
BETA -DEMO DECK

To rocolv parts for these and other products featured in Mil
Issue, send quoted approximate amount and cash adjustment
will be made later.

THYRISTOR LIGHT DIMMER
For any lamp up to 200 watt. Mounted on switch plate
to lit in place of eternised switch. Virtually no radio inter.
lettuces. Price 66th pia 20p poet and Insurance.

TANGENTIAL HEATER UNITS
This beater ualt Is the very latest type, moot efficient, and quiet running. Is as
fitted in Hoover and blower heaters casting £15 and more. We have a few only.
Compri,. motor, Impeller, 2kW. element and 1kW. element allowing switching
1, 2 and 3kW. and with thermal palely cut-out. Can he fitted into any metal line

case or cabinet. Only need control switch. am).
2kW. Martel a. shove except 2 kilowatts sale.
Don't mi. this. Control Switch Up. P.  P. 40P

DISTRIBUTION PANELS

dust what you need for work bent* or lab
4 x 13 atop sockets in metal box to take

etattilarti 13 amp fused phut. and .m/off ee itch with neon warning light. Supplied
complete with 6 feet of lien cable. Wired up ready to work. SS 116 plue23p P. a 1

THIS MONTH'S SNIP
A bargain parcel of 7 motors for Pl. Some not an large
an a postage stamp and only 1" thick. largest In Ile x
11" dia. Some work off I Iv none at high an 18v. Thar
motors are used in raring are. power toys etc. The
largest le so powerful that It will drive a Mini drill.
model lathe, or similar. Thin Is a 4 pole motor, optimum
working 1611v but very powerful even as IOW as Air.
Don't nil. thin wonderful snip.

TIMAC 94 hour amp Clock Switch. Nell -cont lind unit toe 11 ex
connection to the mains. Clock ovitchr 2 on/offs per 'i4 him es.
Operates a 15 amp switch. All neatly in.h up iac an hors moulded
cane with outlet scket. The only snag is that the outlet socket
la the continental type. Plugs for tbe.e Can he brought In this
country alternatively you conk' tit a connector strip In place of the
outlet socket. Overall sine of this unit 1s &porn, 45 x21" 3"

end the clock has a clear perspeir cover which I. easily MIMS able for reprogram-
ming. Ideal for blanket controller, etc. Price 42 76 eioh

STANDARD WAFER SWITCHES
/Renaud else If" wafer - oils er. plated 5-anip contact,
standard I. spindle 2' long s itl, Yoking washer and nut.

No. of Poles 2  y 3 way 4 vas 5 way 6 may war 9 w -ay I ()way Us ay
1 pole 40p 40p 40p 40p 40p 40p 405 40p 40p
2 poles 40p 40p 40p 40p 400 40p 40p 70p 70p
3 poles 40p 40p 40p 40p 70p 70p 70p 95p 95P
4 poles 40p 40p 40p 70p 70p 70p 70p /1 20 41 20
6 poles 409 40p 70p 705 9.1p 95p 955 £1 45 11 45
6 poles 40p 70p 70p 70p 95p 95p 95p £1 70 11 70
7 poles 70p 70p 70p 85p 11 20 /I 20 11 20 11 95 SI 95
8 poles 709 70p 795 95p 11 20 11 20 41 20 12 20 12 20

pole. 70p 705 95p 95p 11 45 41 45 11 45 42 45 1.2 45
10 plea 70p 70p 95p 11 20 el 45 45 11 45 12 70 12 70
11 poles 70p 95p lisp ii 20 01 70 11 70 11 70 12 95 12 95
12 poles 70p 95p 96p 111 90 41 70 11 70 1170 01 20 22 20

BOLLARD AIIDIO AMPLIFIERS. All in module form,
each ready built complete with beat minks AIM cnnnertlon
tags, data supplied.

Model 1153 500m watt power output 76p.
Model 1172 750ni wall power output 1114.
Model EP9000 4 watt power output 61 41Ig.
10% diecount if 10 or mon- ordered.

Ii AMP TWIN GANG SOCKETS
Offered at less than wholesale price your
opportunit s to replace those dangeroue
adaptor, mown bakelite flush mounting-
Menden' fitting. Cuswitctied SOp each. seper-
ately switched 110p each. Separately .witched
and with neon on/off indicator, 469 each. law
10% ten or more .y 20p postage if order under 1.5.

SO MICRO AMMETER Square, panel mounting type. Oa

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated circuits made by the famous Plessey Company. A, once -
in -a -lifetime offer of Micro -electronic devioes well below cost of manufecture.
The parcel contain. 5 IQ all new and perfect. first -grade device, definitely not
subatandard or seconds. 4 of the IC. are single silicon chip OP amplifiers.
The 5th Is a monolithic NPN matched pair. Regular price of parcel well over fn.
Full circuit details of the IC. are included and in addition you will receive a
list of many different fCe available at bargain prices Up upward. with circuits
and technical data of each. Complete parcel only 41 poet paid.
DON'T JIM THIS TERRIFIC BA RUAIN.

MULLARD I.F. MODULE
This is a fully rereened intermediate frequency module
for amplification and detection of tin. aerials at
10 7MHz and a.m. signals at 470kHz. The first stage is
used an an 1.1. amplifier for Cm. and a seltoncillating
mixer for aim operat,Mn. in conjunction with en ex-
ternal acillator coil. Sip each. 10 for 47116. With
connect ion dig

When postage la not staled then orders
over £3 are poet free. Below £5 add 20p
Semiconductors add 5p poet. Over SI post
free. S.A.E. with enquiries plea..

THIS BALANCE
KIT FREE
Fagle educational
kite. Japanese
made that are
excellent value

OW'
for money. We

wintinemerm do not expect
to be able to repeat this offer once docks are sold.
Brief dere-notion of each kit is then below and
with 3 kit. or more we give FREE an accurate
11 piece balance kit. Price of kits 40p each post
paid. Special price for all 8 kits 13-00 with free
balance kit.
EAT Lens Kit. Eleven parts, including candle.
one concave lens, one convex lens, stage and slit
frame, etc. Watch light rays bend its the, Pme
through different lenses.
Kai Water Pump Kit. Thirteen parts. Top of
pump is transparent no that operating parts may
be observed. Smell parte are brightly coloured to
be seen easily while working. Three types of
pump may be made: Lift pump, Force Pump and
Force Pump with reservoir sod nozzle.
1CA4 Busier Kit. Eleven parts. Transparent covers
allow the operation of butter to be seen. Illustrate.
and tenches bow electromagnetirm with an
automatic .witch result. in en operating buster.
EAS--ISPol Motor KN. Twenty-four parts
Including enamel wire, &matore and pole piece,
etc. Motor operates from If volt battery. Illus-
trates and teethe, how electromagnetism operate.
a motor.
KA7 Electro-Illagnet Kit. Fifteen parts, includes
conip.s. Makes two electro-magnets, one with
one layer of wire and one with several layer, of
wire. Picks rap tacks, NW. and any small parts
showing how magnetism work..
LAS Current and Redolence Eft. Twentynlne
parts, including bench and light bulb, Conduct
interesting and educational projects to learn the
application of "OHMS LAW" and see the differ-
ence in current end realetance with different
type. and lengths of wire.
LAS INS 111 Eight parts, Including bell and push
button switch. Build a complete electric bell and
w e how the hammer is triggered to make the
bell ring.
KAIO Blom Key humor and bell kit. 25 part kit

easy to construct, simple to operate.

POCKET CIRCUIT TESTER
Test continuity of any low
resistance circuit, house
wiring, car electric.. Test.
Polarity of diodes and rec-
tifiers. Also ideal sine for
conversion to signal injector
(circuit eupplied).110p or 2 for
50p poet paid.

AMPLIFIER IN CASE WITH
SPEAKER
Marketed by British Relay under the name
Luzistor. This is in  very neat looking cabinet and
I. Ideal around the home or In the workshop for
trouble shooting or for testing nut a quick lath up.
Size approx. 9r x or It 31' deep. Input I. via
a matching treneformer and volume control and
amplifier msy be powered by an Internal
battery or an external 110v source. Speaker is an
11-A ellptical 6' X 31' 10,000 panes. The amplifier
proper is a Newmarket model ref. P.C.4. Price
4$ -SO each. 10 for 631-110. Poet and Insurance 20p.

__BAKELITE INSTRUMENT
CASE

Sire approx. SI' x 31' Y2'
deep with brass Inserts in four

corners and bakelite panel. This
Is a very aeons case suitable to

house instruments and special rigs.
etc. Price 46p each.

TELEPHONES
Complete as Illustrated. Save
your legs, time and temper,
Imply he putting in some
telephone.. Ex. G.P.D. not
new- but guaranteed in good
condition a.id ervIceable.
Supplied with diagram and
Instructions showing how to
connect. Price 765 etch y 50p
poet or 2 for £2 post paid.

Also available separately, dials and bushes
SOp each + 20p post.

ROCKER SWITCH
13 amp self -fixing Into an oblong hole. .
 In approximately 1' X 1' SP each.
10 for HP.

SLIDE SWITCHES
Slide Switch. 2 -pole changeover panel

Rotes mounting by two 6B.A. screws. Sive
approx. din f in rated 250V lamp.
Sp each. 10 for 64p, 100 for 16 10, 600
for UM. Ditto a. above but for printed
cirelit Sp each 10 for 45p, 100 for 14-211.
Sub linlature 1114. &MO. DP DT 19mm

(Sin approx.) between fixing centres.18p. each or
10 for Al OS. SP Change over spring return 250v 1
amp. 10p.

EDUCATIONAL KITS-all with
pictorial instructions

J. BULL (ELECTRICAL) LTD.
(Dept. E.E.), 7 Park Street, Croydon CRO 17D

Callers to: MI Tamworth Road, Croydon.
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Build yourself a TRANSISTOR RADIO
WITH AFTER SALES SERVICE

ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF Total building cost
AND LOCAL STATIONS ALSO AIRCRAFT BAND
Built M Ferrite Rod Aerial for MW/LW. Retractable, chrome plated Telescopic Aerial.
for peak short wave and VHF listening. Push Pull output using 600mw Transistors.
Car Aerial and Tape Record Sockets. 10 Transistors plan 3 Diodes. Fine tone moving
coil speaker. Ganged Tuning Condenser with VHF section. Separate coil for Air-
craft Band. Volume on/off. Wave Change and tone Control. Attractive Carer in black with
silver blocking. Size V x 7 x 4'. Easy to follow instructions and diagrams. Parts
price list and easy build plans SOP (FREE with parte). Earpiece with plug and switched
socket for private listening 805 extra.

28.50
P. P. a Ine. 50p

(Overseas P. a P. Cl)

ROAMER

EIGHT

Mk I
NOW WITH
VARIABLE
TONE CONTROL
7 Tunable Wavebands: MW1, MW2, LW. SWI. SW2.
SW3 and Trawler Band. Built In Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scopic aerial for Short Waves. Push pull output using
400mW transistors. Car aerial and Tape record sockets.
Selectivity switch. 8 transietors pl. 3 diode.. Fine tone

oving coil speaker. Air .paced ganged tuning co n--
naer. Volume/on/off, tuning, wave change and tone

control.. Attractive case in rich chestnut shade with
gold blocking. Size 9 x 7 x 41n. approx. Easy to
follow instructions and diagrams. Parte Price List
and Easy Build Plans 25p (FREE with parts)
Earpiece with plug and switched socket for private

extra.

Total building cost 26.98 P.P.(Overseas P. & P. II) In.. 45p.

.11,1h041.-eleali-Neansee-elerilexinee,.......alealextleaSeal

POCKET

FIVE
Tunable Wavebands:

MW. LW. Trawler Band
with extended M.W.
band for easier tuning
of Luxembourg, etc.
7 stages -5 transistors and 2 diode.,
superse.itIve ferrite rod aerial, One
tone moving coil speaker. Attractive black and gold
case. Size 51 x 14 x 3Iin. Easy build plans and
puts price list 10p (FREE with parts).

Total building costs £2.29".k
(Oversee. P. a P. 63p) Ins.23p

ROAMER

SEVEN

MK IV

I 7 Tunable Wave-
band.: MWI, MW2,

4 LW, SWI, 5W2.
SW3 and Trawler
Band. Extra Medium waveband provide. easier tuning
of Radio Luxembourg, etc. Built in ferrite rod aerial
for MW and LW. Retractable 4 section 241n. chrome

I plated telescopic aerial for SW. Socket for Car Aerial.
Powerful push-pull output. 7 transistors and '2 diode..
fine tone moving coil speaker. Air ',paced ganged
tuning condenser. Volunitionloff, tuning and wave
change controls. Attractive case with carrying handle
Size 9 x 7 x din. approx. Easy to follow instruction.
and diagram.. Parts price list and easy build plane
165 (FREE with parte).
Earpiece with plug and .witches socket for private
listening 30p extra.

Total building costs 25.98 p. p..

0 0-

0

(Overseas P. a P. II) Ine. 45p.

TRANSONA

FIVE k

5 TRANSISTORS

AND 2 DIODES \
3 Tunable Waveband.: MW. LW and Trawler Band.
7 stage -5 transintors and 2 diode., ferrite rod aerial.
tuning condenser volume control, fine tone
moving coil speaker. Attractive case with red speaker
grille. Size 64 x 44 x II in. Easy build plans and
parts price list 10p (FREE with parts).

Total building costs .n P P. a
(Overseas P. a P. 63p)

225.

ON Ina 241$

S

NEW! "EDU-KIT !f
BUILD RADIOS. AMPLIFIERS. ETC.,
FROM EASY STAGE DIAGRAMS. FIVE
UNITS INCLUDING MASTER UNIT TO
CONSTRUCT.
COMPONENTS INCLUDE:
Tuning Conilenrer: 2 Volume Controls: 2 Slider
Switches: 3 Inch Speaker: Terminal Strip: Ferrite Rod

Aerial: 3 Plug. and Sockets: Battery Clips: 4 Tag
Boards: Balanced Armature Unit: 10 Transistor.:

Diodes: Resistors: Capacitor.: Three r Knobs.
Units once constructed are detachable
from Master Unit, enabling them to be

stored for future use. Ideal for
Schools. Educational Authorities and
all those interested in radio construction

All parts including 25.50
P. P. aCase and Plans Ins. 32p

(Overseas P A P. Cl:

FULL AFTER
SALES
SERVICE

Callus side entrance " Lavils" Shop
 Open 10-1. 2.30-4.30 Mon. -Fri. 0-12 Sat.

ROAMER

SIX
6 Tunable Wave-
bands: W. LW,
SW1. SW2. SW3,
Trawler, band plus
an extra Medium
waveband for
euler t uning
of Luxembourg
etc. Sensitive fer-
rite rod aerial and
telescopic aerial
for Short Waves.
31n. Speaker. 8
stages -6 transistors and 2 oboe. Attractive black.
case with red grille. dial and black knobs with polished
metal inserts. Size 9 x 54 x 2Iin. approx. Easy build
plans and parts price list 15p (FREE with parts).

Total building costs 23698
P. P. a(Overseas P. a P. II) Ins. 30p

Pas-s,a-$W
TRANS

EIGHT

8 TRANSISTORS

and 3 DIODES

6 Tunable Wave-
bands: MW, I.W.
SWI, SW2. SW3
and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Tele
.topic aerial for Short Waves. 31n. Speaker. 8 improved
type transistors plus 3 diode.. Attractive cue In
black with red grille, dial and black knobs with polished
metal innerts. Size 9 x 51 x 2Iin. approx. Push pull
output. Battery economiser switch for extended battery
life. Ample power to drive a larger speaker. Parts
price list and easy build plans 28p (FREE with parts).

Total building costs 24.48
P. P. a(Overuse P. a P. 41) Ins. 32p

RADIO EXCHANGE CO
61a HIGH STREET, BEDFORD. Tel. 0234 52367

I enclose please send items marked

ROAMER TEN 0
ROAMER EIGHT 
TRANSONA FIVE 0
POCKET FIVE 0

Parts price list and plans for

ROAMER SEVEN
TRANS EIGHT
ROAMER SIX
EDU-KIT

Name _ .....

Address

(Dept. E.E.14.)

L



U.K's LARGEST ELECTRONICS CENTRES!
HENRY'S RADIO LTD. EDGWARE ROAD, LONDON, W.2.

NO
OP

W 404-406 ELECTRONIC COMPONENTS & EQUIPMENT 01-402 8381
354-356 HIGH FIDELITY & TAPE EQUIPMENT 01-402 5854/4736

EA!! 309 PA - DISCO - LIGHTING HIGH POWER SOUND 01-723 6963
303 BARGAIN STORE SPECIAL OFFERS All Mail to: 303. Edgware Rd.. London. W2 '18W

aware

air:Widl. I
IIW.34311

ALL YOUR ELECTRONIC REQUIREMENTS WITHIN 200 YARDS. CALL IN ANO SEE FOR YOURSELF.

THE
UILD TEXANT

20 20 Wm i iCv(Ai1iLu
I.C. STEREO AMPLIFIER
* FREE TEAK CABINET VZ.Zini-ut

FEATURES. New slim design with 6 - IC's, IC
Sockets, 10 silicon transistors, 4 rectifiers, 2 tenors.
Fpecial Gardenerslow field slim line transformer.
ibre glass PC panel. Complete chassis work.

HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES SPECIAL
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE. KIT PRICE
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. On/off switch indicator, headphone socket.
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch, Input selector; Mag. P.U.
Radio Tuner, Aux. Can be altered for Mit., Tape, Tape -head. etc
(Parts list Ref. 20 on request).
Constructional details Ref. No. 21 30p

(As featured in "Practical Wireless"
May to August 1972)

14-J^ x 6^ x 2" high
COMPLETE WITH FREE TEAK CABINET
Designer approved kits distributed by Henrys!

228'50 P&P
* SLIM

DESIGN WITH
SILVER TRIM

45p Overall chassis size

LOW COST HI-FI SPEAKERS
E.M.I. Size 134" x 8r. Largo Ceramic Magnet.
TYPE ISO 6 watt, 3, 8 or 15

ohms 12-20. Post 22p.
TYPE ISO TC Twin cone ver-

sion L275. Post 22p.
TYPE 450 10 watt with twin

tweeters and crossover. 3, 8
or 15 ohms. L385. Post 25p.

TYPE 350 20 watt with tweeter
and crossover. 8 and 15 ohms.
17.70: Post 28p.

POLISHED CABINETS 150. 150TC 450 L4 60. Post 30p.
ASSEMBLED IN POLISHED CABINETS (8 ohms)
SERIES 6 (Assembled ISO T/C) per pair 116-50. Post 70p
SERIES 8 (Assembled 450) per pair 118.95. Post 70P

ML -3 MW/LW
TUNER to BUILD
Uses Mullard Module. Slow
motion tuning. Built in
battery. Fe rri teuerial. Overall

sire 7" x 24" x 4". TOTAL COST TO BUILD
L4.85, Post 15p. All Darts sold separately. Leaflet No. 6
.BANDSPREAD" PORTABLE TO BUILD

Printed circuit all transistor design
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning, 600
mW push-pull output, fibre glass PVC
covered cabinet, car aerial. Attractive
appearance and performance.
TOTAL COST TO BUILD [796,

p.p. 320. (Battery 22p). All parts sold separately -Leaflet No. 2

CATALOGUE
Fully detailed and illus-
trated covering every
aspect of Electronics -
plus data, circuits and
information. 10,000 Stock
lines at Special Low Prices
and Fully Guaranteed.

PRICE 55p Paid
(40p FOR CALLERS)

PLUS! FIVE 10p
VOUCHERS

Send to this address -
HENRY'S RADIO LTD.
(Dept.E E ) 3 ALBEMARLE
WAY, LONDON. E.C.1.-
for catalogue by post only.
All other mail and callers
to "303" see above.

TEST EQUIPMENT Just a selection!
SE250B Pocket Pencil Signal Iniector 11.90
SE500 Pocket Pencil Signal Tracer LI-SO
THL33D Robust 2K/Volt 14.55 with case [4.95
TE15 Grid Dip Meter 440 KHz-280 mHz 113.45
500 30 K /V Multimeter L9-25

With leather case L10-50
200H 20KIV Multimeter 14-20. With case L495
AF105 50K/V Multimeter L8-50. With case 19-50
U434I ACIDC Multimeter with transistor tester with steel

case 110.90
TE20D RF Generator 120KHz-500MHz LIS 95. Carr. 35p
TE22D Audio Generator 20Hz-200KHz L17-50. Carr. 35p
CI -5 3- Pulse Scope 10Hz-I0mHz L39-00. Carr. 50p
7E65 Valve Voltmeter 28 ranges 117.50. Carr. 40p

ALL NOMBREX MODELS IN STOCK

PA -Disco -Lighting
UK's Largest Range -Write
phone or call in. Details and
demonstrations on request. OMMENIN=M111
DJ3OL 3 Channel sound to light unitTTKW. 429.75
DWI 3 channel Mic (built-in) to light., 3kW 131175
D170S 70 watt Disco amp/mixer. L49.95
DISCOAMP 100 watt amp, mixer, L66-50
MOSS 30 watt Disco amp, mixer, /32.75
Anti -Feedback Quality Mit.. LI I -50
DI500 50 watt PA Amplifier GROUP 300 150 watt rms
Group Valve Amplifier L8600
FIBRE OPTICS LIGHTING. - MICS. EFFECTS. PROJECTORS.
SPOTS. DIMMERS - STANDS. MIXERS. SPEAKERS.
Everything for PA - Disco - Lighting.
FREE Stock List Ref. No. II
 PORTABLE DISCOS - DETAILS ON REQUEST
 CREDIT TERMS FOR CALLERS
B UILD THIS VHF FM TUNER
5 TRANSISTORS 300 kcls BAND-
WIDTH, PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO
A popular VHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it -VHF FM p

g ives the REAL sound. All parts sold
separately. Free Leaflet No. 3 & 7.
TOTAL 1.697, p.p. 20p. Decoder Kit L.597.
Tuning meter unit LI.75
Mains unit (optional) Model PS900 L2-47. Post 20p
Mains unit for Tuner and Decoder P56/12 0.2.5. Post 20p

22,4t6i-

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS!
Z30 1.3-57; Z50 L4.37
STEREO 60 PZS L3.97

L7.97; PZ8 L4-77
PZ6 L637;
Transformer for PZ8 1295

Active Filter Unit L4 4S
Stereo FM Tuner L16.95

IC12 L180; QI6 s LIS pr. Transformer for PZ8 .95
Post etc. 20p per item PROJECT 605 KIT 1I9.95

PACKAGE DEALS
Post 25P

2xZ30, Stereo 60, PZ5 LI 5-9S
laZ 30, Stereo 60, PZ6 LIB -00
2xZ50, Stereo 60, PZ8 00.73

MORE OF EVERYTHING AT LOW PR CES ALWAYS. AT HENRY'S
All the parts you need plus Data and Circuits - Get a Catalogue - it's all in there!
Prices subject to change without notice E. L O.E.

eat

RECORD DECKS
CHASSIS (POST SOp)
SP25,3/10 -23 HT70 04.50
MP60 (9.95 MP6I0 112.93
AP76 117.95 GL75 121150
PLINTH/COVERS

(State Model)
SP25/MP60/610 £3.30 post 40P
AP76 f.4 -S0 post 40p
CART/PLINTH/COVER

(Post 70P)
(HL) MP60/G800H 'PC L18 -SO
MP610/SC5MD,TPD2 PC

L1995
AP76/M756SM/PC L32 -SO
AP96/M756SM/PC 1.39  95
(HL) AP76 /G800 PC Oa  95
(HL) SP2.5.G800H/PC 118.95
H 770 /G800 /TPD I /PC L14-50
(HL) 2025,9TAHCD/PC

LI395
MP60/SC5MD/PC [1725
(HL) GL75/G800EIPC L41-95
(ML) GL75/G800/PC 1.38-95

ULTRASONIC
TRANSDUCERS

Operate at 401tcht up to 100
yds. Ideal remote switching
and signalling. Complete with
data and circuits.
L5.90 per pair. Post 10o
MARRIOT TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO
'17' High Impedance L2-00
'18' Med. Impedance (2.00
'36' Med.-Low Imp. L3 '50
Erase Heads for above 7Sp
'63' 2 track mono -

Hi Imp. LI '75
'43' Erase Head for above 75p
POWER INTEGRATED

CIRCUITS
Plessey SL403D-3 watt with
8 -page data, layouts and
circuits LI -50. P.C. Board
60p. Heat Sink 14p.
Sinclair IC12--6 watt with
data and circuits LI -SO.
TH9013P-20 watt Power
Amp Module L4-57.
TH9014P-IC Preamp LI 50.
Data,Circuits for above
No. 42 10o
7 SEG & NIXIE TUBES

(Post I 5p per I to 6)
XN3, XN 13, GN6 0-9 side
view with data, 85p.
GNP -7, GNP -8 0-9 side view
with decimal points and data.
95p.
30I5F 7 see a each. L7 per
4 with data.
12 and 24 hour clock circuits
Ref. No. 31 15o.
Miniature Amplifier
5 istor. 300mW o/p.
Fitted volume and sensitivity
control. 9 volt operated.
L175 each P/P 159.
Quality Slider Controls
60rnm stroke singles and

Complete with knobs.
5K, 10K, 25K, 100K, 250K,
500K.
1 meg, Log and Lin. 4Sp each,
10K, 25K, SOK, 100K, 250K,
Log and Lin ganged. 75p each.

Hi -F, & Tape Equipment
Acknowledged
as U.K 's
L
Stockists
with Lowest
Prices Plus
12 months
Guarantee.
Write or call
for FREE
16 page lists
(Ref. N. 17)

Transistors - IC's- SCR'S -
Rectifiers - Thus, etc.
LATEST BROCHURE Ref.
No. 36 on request, or see
our earlier page

309 354 356 404-406 Open 6 days a week 9am 6pm (303 closed Thurs )All Stores open all day Saturday

H MORE OF EVERYTHING AT THE RIGHT PRICE ALWAYS AT HENRY'S H


